TEST REPORT

Engineering recommendation

G98

Requirements for the connection of Fully Type Tested Micro-
generators (up to and including 16 A per phase) in parallel with
public Low Voltage Distribution Networks.

Report reference number.............. : PVUK180906N022

Date of iSSUE ...oevviiiiiiiiiiei e 2019-02-20

Total number of pages.......c... c........l 189

Testing laboratory name................ : Bureau Veritas Shenzhen
Co., Ltd. Dongguan Branch

AdAress......ovveeeeeieii : No. 34, Chenwulu Section,

Guantai Rd., Houjie Town,
Dongguan City, Guangdong
523942, China

Applicant's name .........cceccerriienenn : Huawei Technologies Co., Ltd.

AdAreSS ..o : Administration Building, Headquarters of Huawei Technologies Co.,
Ltd., Bantian, Longgang District, Shenzhen, 518129, P.R. China

Test specification

Standard.........ccccooiiii : G98-1/1
Certificate ........ccccvvvrcmrrniinnnniccnnnn, : Certificate of compliance
Test report form number. ................. : TEST REPORT G98-1 VER.O
Master TRF ..o : Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Test item description..................... : SOLAR INVERTER
Trademark .....ccccooveeevieeiiieeciiee e : ‘ '

\/

-—w

HUAWEI
Model / TYPE ..uvvveeeeiieeeeiiiee e : SUN2000-3KTL-MO0, SUN2000-4KTL-MO,

SUN2000-5KTL-M0, SUN2000-6KTL-MO,
SUN2000-8KTL-M0, SUN2000-10KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1,
SUN2000-5KTL-M1, SUN2000-6KTL-M1,
SUN2000-8KTL-M1, SUN2000-10KTL-M1

This report is governed by, and incorporates by reference, CPS Conditions of Service as posted at the date of issuance of this report at http.//www.bureauveritas.com/home/about-us/our-
business/cps/about-us/terms-conditions/and is intended for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is
permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this report are not indicative or
representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically and expressly noted. Our report includes all of the
tests requested by you and the results thereof based upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. You have 60 days
from date of issuance of this report to notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; provided, however, that such notice shall be in
writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the completeness of this report,
the tests conducted and the correctness of the report contents.
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gl;:]eauu;/r?rg?:nggenzhen Co., Lid. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
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{3111 [« [ :

SUN2000-3KTL-MO,
SUN2000-3KTL-M1

SUN2000-4KTL-MO,
SUN2000-4KTL-M1

SUN2000-5KTL-MO,
SUN2000-5KTL-M1

MPP DC voltage range [V]............... :

140-980

Input DC voltage range [V]............... :

140-1100, max. 1100

Input DC current [A] ...cccoevveeeieeennnnn. :

Max. 11 x 2 strings

Battery side DC voltage range [V].... :

max.1100

Battery side DC current [A] .............. :

Max. 16

Output AC voltage [V] ...cccceveevenneenne :

230/400, 3(N)~ + PE, 50Hz

Output AC current [Al..ceeecceeeeeeiennenn. : Max. 5,1 Max. 6,8 Max. 8,5
Nominal Output power [KVA]............ : 3,0 4,0 5,0
Maximum Output power [KVA]......... : 3,3 4.4 55

{32111 [« [ :

SUN2000-6KTL-MO,
SUN2000-6KTL-M1

SUN2000-8KTL-MO,
SUN2000-8KTL-M1

SUN2000-10KTL-MO,
SUN2000-10KTL-M1

MPP DC voltage range [V]............... :

140-980

Input DC voltage range [V]............... :

140-1100, max. 1100

Input DC current [A] ...cccoevveeeieeennnen. :

Max. 11 x 2 strings

Battery side DC voltage range [V].... :

max.1100

Battery side DC current [A] .............. :

Max. 16

Output AC voltage [V] ...ccccevvevenneenne :

230/400, 3(N)~ + PE, 50Hz

Output AC current [Al..ceeeeceeeeecennenn. : Max. 10,1 Max. 13,5 Max. 16,9
Nominal Output power [kVA]............ : 6,0 8,0 10,0
Maximum Output power [KVA]......... : 6,6 8,8 11,0

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

523942, China
Page 2 of 1
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Testing Location.......cccccceeirieinneees :
AdAress.....oveeeeeeeeiieeeee e, :

Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch

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

Tested by

Approved by

(name and signature)........cccoccveeeennee :

(name and signature).........cccccuveeeen. :

James Huang

Ted Wu

R

Manufacturer’s name.......c...ccceeeees :

Manufacturer address........cccceee..... :

Huawei Technologies Co., Ltd.

Administration Building, Headquarters of Huawei Technologies Co.,
Ltd., Bantian, Longgang District, Shenzhen, 518129, P.R. China

Factory address 1

Factory address 2

Factory’s name 1.........cccceeeemnnnnnnn. :

Factory’s name 2.........cccuvemrirenrnnes :

Huawei Machine Co., Ltd.

No. 2 New City Avenue, Songshan Lake Sci. & Tech. Industry Park,
523808, Dongguan, P.R. China

Huazhi Machine Co., Ltd.

A District, Yingzhan Industrial Park, Kengzi Sub-district office,
Pingshan District, Shenzhen, 518122

Document History

Date

Internal reference

Modification / Change / Status Revision

2019-02-20 James Huang

Initial report was written

Supplementary information:

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

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

Equipment mobility.........ccccccveeenneee. :  Permanent connection
Operating condition..........ccccceeviene : Continuous

Class of equipment .........ccccceeevnnennn. : Class|

Protection against ingress of water..:  IP65 according to EN 60529
Mass of equipment [Kg]......ccccocveennee. ;18

Test case verdicts

Test case does not apply

to the test object........ccccevviiieenenne. : N/A

Test item does meet

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

Test item does not meet

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

Testing

Date of receipt of test item................ :  2018-09-06

Date(s) of performance of test......... : 2018-09-06 to 2018-12-16

General remarks:

The test result presented in this report relate only to the object(s) tested. The report shall state compliance of
the tested objects with the requirements of G98-1. This report must not be reproduced in part or in full without
the written approval of the issuing testing laboratory.

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

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

This Test Report consists of the following documents:

1. Test Results
2. Annex No. 1 — EMC Test Report
3. Annex No. 2 — Pictures of the unit

4. Annex No. 3 — Test equipment list

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gl;:]eauu;/r?rg?:nggenzhen Co., Lid. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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\‘ 18 Model: SUN2000-3KTL-M0O
#5R Name: AMMERIEER
HUAWEI SOLAR INVERTER

Copy of marking plate

AR d.c. Max. input Voltage: 1100 Vd.c.
KM d.c. Max. Input Cument: 11 AM1A
WOSEREELE leo: 15A/BA

MPPTIRE M d.c. MPPT Range: 140~880Vd.c.

it 8 Fa.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+ D

#HME a.c. Nominal Operating Frequency: 50/60 Hz
WEM T a.c. Output Rated Power: 3kVA ¥

# 5c# # Th¥a c. Max.Output Apparent Power : 3.3kVA
< L a.c. Maot. Output Current: 5.1A
ThEEEM Power Factor: 0.8(lagging)-0.8(lsading)
MMM Operating Temperature Range: - 25 = +60 °C
M MAItiude : 4000m (>3000m refer to user manual)
e 3 Overvoltage Category: IKDCVIINAC)
M5 Communication: RS485/WLAN/PLC

13 @G Inverter Topology: Non-isolation

E¥ %8 Enclosure: IPE5

S WE Protection Class: |

*: CEI0-16 & CEI10-21 : 3kW

X

« &1 8 Model: SUN2000-3KTL-MO
- £ ¥ Name: KFRERIEED
HUAWEI SOLAR INVERTER

RAMARE d.c. Max. Input Voltage: 1100 Vd.c.
ML d.c. Max. Input Current: 11 A/11 A
SSEREE lsc: 15 AM6A

MPPTIE &M d.c. MPPT Range: 140 =880Vd.c.
Wt Fa.c.Output Nominal Voltage:
220/380Va.¢.,230/400Va.c., 3(N)~+ D

S Hi S a.c. Nominal Operating Frequency: 50/60 Hz
SRR a.c. Output Rated Power: 3iVA *
BAREDE a.c. Max.Oulput Apparent Power:3.3kVA
MMt B3 a.c. Max. Output Current: 5.1A
ThakEM Power Factor: 0.8(lagging)-0.8(leading)
LM Operating Temperaturs Range: - 25 = +80 °C
M WAltitude : 4000m (>3000m refer to user manual)
RS ouarvnme Category: I{DC)VII{AC)
#MAAA Communication: RS485WLAN/PLC

#R B Inverter Topology: Non-lsolation

B4 Enclosure: IP85

f#R#% & Protection Class: |

R EMEMER AFCLTYPEI

*: CEl0-16 & CEl 0-21:3kW

ox

«b #il 8 Model: SUN2000-3KTL-MO
9 %% Name: kFARENEREEH
HUAWEI SOLAR INVERTER

BAXMARE d.c. Max. Input Voitage: 1100 Vd.c.
BAM AR d.c. Max. Input Current: 11 A/11A
MBI lsc: 15AMBA

MPPTHLE M d.c. MPPT Range: 140=880Vd.c.
8 F a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+ D

W H M X a.c. Nominal Operating Frequency: 50/80 Hz
SUEMH TR a.0. Output Rated Power: 3kVA ™

it A8 £ 5 ¥a.c. Max.Qutput Apparent Power:3.3kVA
MY a.c. Max. Output Current: 5.1A
THARE M Power Factor: 0.8(lagging)-0.8(leading)

L A Oparating Temperature Range: - 25 = +60 °C
i iRAltitude: 4000m (>3000m refer to user manual)
1M FE # 5 Overvoltage Category: I{DCMINAC)

#R A Communication: RS485/MWLAN/PLC

1% @A Invertsr Topology:

il Battery:1100VDC Max;16A Max

@

®:CEI 0-18 & CEl 0-21: SKW

*-l
HUAWE TECHNOLOGIES CO,, LTD,
Hﬂummmmmmm PRC

WIII
GO, LTD.

HUAWE TECHNOLOGIES MADE N
HQ of Huewel, Banian, Longgang District, Shanzhen, mum,m.c

il ]
HUAWE] TECHNOLOGIES CO,, LTD. MADE IN GHINA
HQ of Huawel, Banfian, Longgang District, Shenzhen, 518129, PR.C

*’4 i 8 Model: SUN2000-3KTL-M0
& Name: KFMRETE
HUAWEI SOLAR INVERTER

Q 18 Model: SUN2000-4KTL-MO
- # ¥R Name: KBARIERIETED
HUAWEI SOLAR INVERTER

Mok AL d.c. Max. Input Voitage: 1100 Vd.c.
oM\ 8L 3 d.o. Max. Input Cument: 11 A/T1A

O SERRE s 15A/16A

MPPTHRE M d.c. MPPT Range: 140 = 880Vd.c.

4 i ¥l K a.c.Output Nominal Voltage:
220/360Va.c.,230/400Va.c.,3(N)~+

4 i 9% a.c. Nominal Operating Frequency: 50/60 Hz
SEM I TH R 8.c. Output Rated Power: 3kVA ™
AW ETD) Ra.c. Max.Output Apparent Power:3.3kVA
AN A3 a.c. Max. Output Current: 5.1A
THEE M Power Factor: 0.8(lagging)-0.8(leading)

LA %M Operating Temperature Range: - 26 = +60 °C
MMAltitude : 4000m (>3000m refer to user manual)
po Vit ] Dnmnhw Catsgory: IDCHIIHAC)
752 Communication: RS485MWLAN/PLC
BRI Inverter Topology:

Hi Battery: 110WDC Max; 16A Max

BNMMES AFCLTYPE |
#:CE10-16 & CEI 0-21:3kW

MAMARE d.c. Max. Input Voltage: 1100 Vd.c.
MM d.c, Max. Input Current: 11 A/11 A
BB Isc: 15 AM6A

MPPTHRLE# M d.c. MPPT Range: 140=880Vd.c.

#hHi % Fa.c.Output Nominal Voitage:
220/360Va.c.,230/400Va.c.,. 3(N)~+ 2

4 i 3 a.c. Nominal Operating Frequency: 50/80 Hz
WEM T a.c. Output Rated Power: 4kVA *
ki #£ 5 ¥a.c. Mean. Output Apparent Power : 4.4kVA
XM B a.c. Max. Output Current: 8,8A

THEEEM Power Factor: 0.8(lagging)-0.6(leading)
%M Operating Temperature Range: - 25 - +80 °C

A #Altiude: 4000m (>-3000m refer to user manual)

4 %3] Overvoliage Category: [{DC)MII(AC)

M 5E Communication: RS485/WLAN/PLC

1% 63 Inverter Topology: Non-lsolation

B % @ Enclosure: IP85

W Protection Class: |

#*:CEI0-16 & CE10-21 : 4kW

o

\‘ i 8 Model: SUN2000-4KTL-M0
¥ Name: AFMNAR ST
HUAWEI SOLAR INVERTER

XA d.c. Max. Input Voliage: 1100 Vd.c.
AN d.c. Max. Input Cumrent: 11 A/11A
MAENRLE lso: 1A/6A

MPPTIREEM d.c. MPPT Range: 140~980V.c.

W M Ea.c.Output Nominal
220/380Va.c.,230/400Va.c. .S(N}'-i-@

i ME a.c. Nominal Operating Frequency: 50/60 Hz
MW a.c, Output Rated Power: 4kVA ¥
RAREDE a.c. Max.Oulput Apparent Power:4.4kVA
XM B a.c. Maox. Output Current: 6,8A

TWREM Power Factor: 0.8(lagging)-0.8(leading)

L MM Operating Temperaturs Range: - 25 = +80 °C
M AltIude: 4000m (>3000m refer to user manual)
LRSI Overvoitage Category; IDCHINAC)
i ® Communication: RS485/WLAN/PLC

##%8 Protection Class: |
HNMMA AFCLTYPEI
*:CEI10-16 & CEl 0-21:4kW

ox

ox

lﬂlmm:l
HUAWE! TECHNOLDGIES IN CHINA
m«mmmmmumm PRC

ENEAARER
HUAWE] TECHNOLDGIES CO., LTD. MADE N CHINA
HEQ of Huewsi, Bantian, Longgang District, Shenzhen, 518129, PR.C

'F-I
HUAWE] TECHNOLOGIES CO., LTD. MADE N
HQ of Huawel, Bantian, Longgang District, Shenzhen, MME, PRC

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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\‘b # 8 Model: SUN2000-4KTL-M0
d &7 Name: KPAMENARING S
HUAWEI SOLAR INVERTER

A d.c. Max. Input Voltage: 1100 Vd.c.

MM d.c. Max. Input Current; 11 AM1 A

OSEMALIE lec: 16A/16A

MPPTREZM d.c. MPPT Range: 140-880Vd.c.

i tHi 8 Fa.c.0utput Nominal 2

220/380Va.c.,230/400Va.c. 3(N)~+ @

S M X a.c. Nominal Operating Frequency: 50/80 Hz

WUEMHTI® a.c. Output Rated Power: 4kVA ¥

# 48 f 1h %a.c. Max.Output Apparent Power:4.4kVA

M ML a.c. Max. Output Current: 8.8A

THIRERM Power Factor: 0.8(lagging)-0.8(leading)

ML Operating Temperature Range: - 26 = +80 °C
A iRAlttude : 4000m (>3000m refer to user manual)

WL 885 Overvoitage Catsgory: I{DC)MIIAC)

5 Communication: RS485/WLAN/PLC

%G Inverter Topology: Non-isolation

@7l Battery;1100VDC Max;16A Max

L]
*:CEI 0-16 & CEl 0-21:4kW

Copy of marking plate

& ¥ Name: KB
HUAWE!

Q'& 89 Model: SUN2000-4KTL-MO
RE R
SOLAR INVERTER

S" 8 Model: SUN2000-5KTL-M0
QW % Name: KBtk EER
HUAWEI SOLAR INVERTER

Xk R d.c. Max. Input Voltage: 1100 Vd.c.
AWM A HL#E d.o. Max Input Gurment: 11 A/11A
M JERERE s 16A/16A

MPPTHE M d.c. MPPT Range: 140=880Vd.c.
i Ha.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+2

SUEMSh a.c. Output Rated Power: 4kVA *

AWM a.c. Max. Output Current; 6.8A
THIRE M Power Factor: 0.8(lagging)-0.8(leading)

A #Alttude : 4000m (>3000m refer to user manual)
AL #51 Overvoitage Category: INDC)MII(AC)
#iAE Communication: RS485/WLAN/PLC
M Inverter Topology:

Wl Battery:1100VDC Max;16A Max

Ri# % Enclosure; IP65

A4 IB Protection Class: |

ERMMEREE AFCLTYPEI

%:CEI0-16 & CE10-21:4kW

# i 93 a.c. Nominal Operating Frequency: 50/60 Hz

it A W Th ¥a.c. Max.Output Apparent Power:4.4kVA

74 M Operating Temperature Range: - 25 = +60 °C

ox

SR d.c. Max. Input Voltage: 1100 Vd.c.
M ML d.c. Max. Input Current: 11 AM1 A
WASERERE lsc: 16A/16A
MPPTHUE M d.c. MPPT Range: 140=980Vd.c.
# i 8 Ea.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+ &
X a.c. Nominal Operating Frequency: 50/60 Hz
=M T a.0. Output Rated Pawer: 5kVA *
i f£ 3h %a.c. Mex.Output Apparent Power : 5.5kVA
kM a.c. Max. Output Current: 8.5A
THEEM Power Facior: 0.8(lagging)-0.8(leadng)
p V3] Temperature Range: - 25 - +60 °C
M MAItitude : 4000m (>3000m refer to user manual)
o1t ] Ovmuluoe Catsgory: Il{Dcmuw:)

#AMFE Communication: RS485/WLAN/PL
ﬁ!“# Inverter Topology: ldon-lsohﬂon

# %4 Encloaure: IP85

Ir'l Protection Class
#*:CEI 0-16 & GEl 0-21 :s,mr

o

Bi# %@ Enclosure; IP85
@Eﬁ
|
€O, LTD.

Protection Class: |
HUAWEI TEGHNOLOGIES c:ln
HQ of Huawel, mmmm 518128, PR.C

«' #8 Model: SUN2000-5KTL-M0
Wi &5k Name: ARNAREEH
HUAWE! SOLAR INVERTER

S A d.c. Mex. Input Voitage: 1100 Vd.c.
XMAELHE d.c. Max Input Current: 11 A/11A
SRR lsc: 1SAMBA

MPPTHL &M d.c. MPPT Range: 140~ 980Vd.c.
8 F a.c.0utput Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+ D

S HME a.c. Nominal Operating Frequency: 50/80 Hz
BEM TN a.c. Output Rated Power: BiVA ™
BARENR a.c. Max.Output Apparent Power:5.5kVA
B a.c. Max. Output Current: 8.5A
THAEE M Power Factor: 0.8(lagging)-0.8(leading)
LA M Operating Temperature Range: - 25 = +60 °C
A MAltitude : 4000m (>3000m refer to user manual)
##LEE %5 Overvoitage Category: IKDC)MIIAC)
#iAX Communication: RS485/MWLAN/PLC

#34%8 Protection Class: |
MMM AFCLTYPE|
*: CEl 0-18 & CEIl 0-21:5kW

X

nuummmm PRC

HUAWE] TECHNOLOGIES
HQ of Huswel, Banfian, Longgang

mm
€O, LTD.

HUAWE] TECHNOLOGIES
HQ of Huswel, Banfian, Longgang Disirict, mmmm PRC

'I'III
HUAWE] TECHNOLOGIES CO., LTD.
mummmmmmﬁa, PRC

FE ¥ Name: AXPAMRNCRINTER
HUAWEI

s & Model: SUN2000-5KTL-M0
SOLAR INVERTER

£ ¥ Name: AFMEREZER
HUAWEI SOLAR INVERTER

Q'A 818 Model: SUN2000-5KTL-MD

MM d.c. Max. Input Voltage: 1100 Vd.c.
MKW )L d.c. Max. Input Current: 11 A1 A
ORI s 1BAMBA

MPPTHLE M d.c. MPPT Range: 140 = 980Vd.c.
8 M H a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c. 3(N)~+ 2

RN 1T a.c. Output Rated Power: 5kvA *

ML a.c. Max. Output Current: 8.5A
ThaEE M Power Factor: 0.8(lagging)-0.8(leading)

A dRAItItude : 4000m (>3000m refer to user manual)
41 FE #8) Ovarvoitage Category: IKDC)YIIAC)
X Communication: RS485/WLAN/PLC

13 WG Invertsr Topology:

Hi Battery:1100VDC Max;16A Max

W34 Enclosure: IP85

#4448 Protection Class: |

*: CEI0-18 & CEl 0-21:5kW

S X a.c. Nominal Operating Frequency: 50/60 Hz

i k# #£ Th¥a.c. Max.Output Apparent Power:5.5KkVA

¥ #M Operating Temperature Range: - 25 = +60 °C

ox

X MARHE d.c. Mex. Input Voltage: 1100 Vd.c.
B A3 d.o. Max. Input Current: 11 A/T1A
BOERRRIE lsc: 16AMBA

MPPTH E M d.c. MPPT Range: 140 - BB0Vd.c.
S8 Fa.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c. 3(N)~+ &

i ME a.c. Nominal Operating Frequency: 50460 Hz
SEMHTIX a.c. Output Rated Power: BKVA *
i £ 7 ¥a.c. Max.Output Apparent Power:5.5kVA
8 i 3 a.c. Max. Output Current: 8,5A

THIEM Power Factor: 0.8(lagging)-0.8(leading)

LA M Oparating Temperaturs Range: - 25 - +80 °C
M MAltitude: 4000m (>3000m refer to user manual)
k25 Overvoitage Category: IDCVINIAC)
A= Communication: RS485/MWLAN/PLC

#3F IR Inverter Topology: Non-isolation

Bl Battery:1100VDC Max;18AMax

#
BEMME AFCLTYPE|
*: CEl 0-16 & CEl 0-21:5kW

FREANRER
HUAWE! TECHNOLOGIES CO., LTD.

MADE N CHINA
HQ of Huewel, Bantlan, Longgang District, Shanzhen, 518128, PR.C

ox

Hﬂ.PMmclm:l
HUAWE] TECHNOLOGIES MADE N
HQ of Huswel, wmmm mu:m PRC

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O

No. 34, Chenwulu Section, Guantai Rd.,
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523942, China
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sb i 8 Model: SUN2000-8KTL-M0
V% &3k Name: AFNRMER
HUAWEI SOLAR INVERTER

Copy of marking plate

#A ¥ Name: AFMNREIEHR
HUAWEI

Q'A &% Model: SUN2000-6KTL-M0
-
SOLAR INVERTER

s 8 Model: SUN2000-6KTL-MO
¥ Z¥ Name: KRBT
HUAWEI SOLAR INVERTER

BXARE d.c. Max Input Voltage: 1100 Vd.c.
MBI d.c, Max. Input Current: 11 A/11A
WOSERLE lsc: 15A/6A

MPPTHLES d.c. MPPT Range: 140-880Vd.c.

i {8 [ a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N}~+ &

SHME a.c. Nominal Operating Frequency: 50/80 Hz
RN H T 8.0, Output Rated Power: BkVA *
& #£ Th¥a.c. Mex.Output Apparent Power : 8.8kVA
Bk 3 a.c. Max. Output Current: 10.1A

THREM, Power Factor: 0.8(lagging)-0.8(leading)

L% %M Operating Temperature Range: - 25 - +60 °C

W RAltitude: 4000m (>3000m refer to user manual)
W 35| Overvoltage Category: INDCYIINAC)
AN Communlcation: RS485/WLAN/PLC

# 3 WIAH Inverter Topology: Non-solation

B % &% Enclosure: IP85

%8 Protaction Clase: |

*: CEIl 0-16 & CEI 0-21 : 6kW

& X

MEMNBE d.c. Mex. Input Voltage: 1100 Vd.c.
XM ELE d.o, Max. Input Current: 11 A/11 A
ORI lsc: 15AMBA

MPPTHRLE M d.c. MPPT Range: 140-580Vd.c.
8 i ¥ F a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c..3(N}~+ D

SEMHTIE a.c. Output Rated Power: Biva *

MM a.c. Max. Output Current: 10,1A
THEREM Power Factor: 0.8(lagging)-0.8(leading)

WIWAltitude: 4000m (>3000m refer to user manual)

81 FE#5) Overvoltage Category: I{DC)MII(AC)
MK Communication: RS48SWLAN/PLC

#$¥ @ Protection Class: |
BEAMAMALY AFCETYPE|
*: CEl 0-16 & CEI 0-21:6kW

#H#E a.c. Nominal Operating Frequency: 50/60 Hz

MEWETE a.c. Max.Output Apparent Power:8.8kVA.

A Operating Temperature Range: - 26 - +60 °C

O X

|
AR ]
HUAWE! TECHNOLOGIES CO., LTD. MADE IN CHINA HUAWE] TECHNOLOGIES CO,, LTD. GNA
HQ of Huawel, Barviian, Longgang Disirict, Shanzhen, 518129, PR.C mummmmnmmmnm,pm

AR d.c. Max. Input Voltage: 1100 Vd.c.
o\ dLHE d.c. Max. Input Curment: 11 AM1A
SOIERERIE lsc: 16AMBA

MPPTHRE M d.c. MPPT Range: 140~ 980Vd.c.

4 58 K a.c.Output Nominal N
220/380Va.c.,230/400Va.c.,3(N)~+ D

4 i 93 a.c. Nominal Operating Frequency: 50/60 Hz
XM HEHK 8.c. Output Rated Power: 6kVA *
M #E 5h ¥a.c. Max. Output Apparent Power:6.8kVA
WA SR a.c. Max. Output Current: 10.1A

THEREM Powoer Factor: 0.8(lagging)-0.8(leading)

LA 3 Operating Temperature Range: - 25 = +60 °C
W MAItitude: 4000m (>3000m refer to user manual)
e FE#3] Overvaltage Category: I{DCNII(AC)
#iFR Communication: RS485WLAN/PLC
%W Inverter Topology:

#13 Battery: 11nwnc Man; 16A Max

ox

APV Protection Clase: |
*:CEI0-18 & CEl1 0-21:8kW

HUAWE! TECHNOLOGIES

HQ of Huswel, Bantian, Longgang District, mmn-m PRC

\‘ £l 8 Model: SUN2000-8KTL-MO
£ ¥ Name: AMRELRRIER
HUAWE| SOLAR INVERTER

HUAWE| SOLAR INVERTER

Qb &8 Model: SUN2000-8KTL-M0
W% 25 Name: AmMEiRER

Q' 8 Model: SUN2000-8KTL-M0
W% &% Name: ARNERRETS
HUAWEI SOLAR INVERTER

SXMARE d.c. Max. Input Voltage: 1100 Vd.c.
M\ B d.c. Max. Input Current: 11 A/11 A
MR lsc: 16 A/IBA

MPPTIRE 5 d.c. MPPT Range: 140=980Vd.c.

i M K a.c.Output Nominal :
220/360Va.c..230/400Va.c. 3(N)~+ D

4 Hi M2 a.c. Nominal Operating Frequency: 50/60 Hz
SN T a.c. Output Rated Power: BkvA *
5k #£ 1) ¥a.c. Max.Output Apparent Power:8.6kVA
ki a.c. Max. Output Current: 10.1A

THIREM Power Factor: 0.8(lagging)-0.8(leading)

% 2M Operating Temperature Range: - 26 = +60 °C
A MAltitude: 4000m (>3000m refer to user manual)

¢ RLE# B Overvoliage Category: I{DCYIIIAC)
AR Communication: RS485/WLAN/PLC
MBI Inverter Topology:

Hijll Battery:1100VDC Max;18A Max

o

BN MMER AFCI: TYPE |
*:CEID-16 & CEI10-21:8kW

S AR d.c. Max. Input Voltage: 1100 Vd.c.
AN d.c, Max. Input Current: 11 A1 A
WSERFELE o 15 AM6A

MPPTR E# M d.c. MPPT Range: 140-9880Vd.c.
it ¥ K a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+D

SEMH TR a.c. Output Rated Power: BKVA ™

WMt a.c. Max. Output Current: 13.5A
ThaRE R Power Factor: 0.8(lagging)-0.8(leading)
%M Operating Temperature Range: - 25 - +80 °C
M MAitude: 4000m (>3000m refer to user manual)
%% 30 Overvoltage Category: INDCMII(AC)
M5 Communication: RS485WLAN/PLC

HE R |mw Non-isolation

B #®& Enclosure: |

#4894 Protection clm 1

*:CEI0-16 & CEI10-21 : BkW

M MX a.c. Nominal Operating Frequency: 50/60 Hz

5 ¥ £ T ¥a.c. Max.Output Apparent Powar : B.8kVA

o

XM AR d.c. Max. Input Voltage: 1100 Vd.c.
AN d.o. Max. Input Current: 11 A/11 A
BRI lso: 15AMBA

MPPTH K #E M d.c. MPPT Range: 140~ 880Vd.c.
$hiti 8 K a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c..3(N}~+ S

St MR a.c. Nominal Operating Frequency: 50/60 Hz
SEM T 8.0, Output Rated Power: BKVA *
RAVEDHE a.c. Max.Output Apparent Power:8.8kVA
XSt 5 a.c. Max. Output Current: 13.5A
ThEEW Power Factor: 0.8(lagging)-0.5(leading)

L 35 Operating Temperature Range; - 26 = +60 °C
M Altitude : 4000m (>3000m refer to user manual)
A E#S Overvoltage QI'B!DI'V' I{DCMI(AC)

FRiF3@ Protection Class: |
HREMMERP AFCLTYPE |
#:CEI0-18 & CEI 0-21:BkW

bk
HUAWE] TECHNOLOGIES CO,, LTD. MADE [N CHINA
HQ of Huswel, Bantian, Longgang District, Shanzhen, 518128, PR.C

‘F-I

GO, LTD.

HUAWE! TECHNOLOGIES
HOQ of Huswel, Banfian, Longgang District, mmn,mnm PRC

E

HUAWE! TECHNOLOGIES
HEQ of Huawel, Bantian, Longgang District, mmn.mum PRC

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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[BUREAU |
VERITAS

Report No.: PVYUK180906N022

Copy of marking plate

&" 8% Model: SUN2000-8KTL-MO
% %% Name: ARMIREEHR
HUAWEI SOLAR INVERTER

# ¥ Name: XM
HUAWEI SOLAR INVERTER

«'4 B8 Model: SUN2000-8KTL-M0
R R

&‘ H8 Model: SUN2000-10KTL-MO

£ Name: KMEMNREIER
HUAWEI SOLAR INVERTER

R d.c. Max. Input Voltage: 1100 Vd.c.
M\ B3 d.c. Max. Input Cumrent: 11 A/11 A
WERELEE lsc: 16 AMBA

MPPTH 3 Ml d.c. MPPT Range: 140~9880Vd.c.

L Fa..0utput Nominal Voltage:
220/380Va.c.,230/400Ve.c., 3(N}~+D

W H SR a.c. Nominal Operating Frequency: 50/80 Hz
#9201 TH A a.c. Output Rated Power: BkVA ¥

< # fE Th a. 0. Max.Output Apparent Power:8.8kVA
ki K a.c. Max. Output Current: 13.5A
THEEM Power Factor: 0.8(lagging)-0.8(leading)
L7 M Operating Temperature Range: - 25 = +60 °C
M #Altitude : 4000m (>3000m refer to user manual)
HALE B Overvoltage Category: I{DC)IAC)

M F5E Communication: RS485/WLAN/PLC
WM Inverter Topology:

Wil Battery: 11uwnc Max;16A Max

*:CEl 0-16 & CEIl 0-21:8kW

AR d.c. Mex. Input Voltage: 1100 Vd.c.
A B d.c, Max. Input Current: 11 A1 A

WM SEREELIE Isc: 16 AMNBA

MPPTH E3EM d.c. MPPT Range: 140=980Vd.c.

4 i ¥ i a.c.Output Nominal Voltage:
220/360Va.c.,230/400Va.c. 3(N)~+ 2

S Hi X a.c. Nominal Operating Frequency: 50/60 Hz
WOEM I THE a.c. Output Rated Power: BkVA *

il 5 a.c. Max. Output Current: 13,5A
Th3EEM Power Factor: 0.8(lagging)-0.8(leading)
L M Operating Temperature Range: - 25 - +80 °C
M MAtitude: 4000m (>3000m refer to user manual)
o FE 38 31 Overvoliags Category: I{DCMINAC)

M 5E Communication: RS485/WLAN/PLC

Ei7ll Battery:1100VDC Max;18A Max

B3 88 Enclosure: IP85

4% Protection Class: |

R MMES AFCETYPE|

*:CEI0-16 & CEI10-21:8kW

£ 1h ¥a.c. Mex.Output Apparent Power:8. BkVA

o

B\ d.c. Max. Input Voltage: 1100 Vd.c.
RAMNELHE d.c. Max. Input Current: 11 A/1A
OSBRI Isc: 16 A/16A

MPPTH E3EM d.c. MPPT Range: 140 - 880Vd.c.

W itis fa.c.Output Nominal Volitage:
220/360Va.c.,230/400Va.c., 3(N)}~+ &

W HME a.c. Nominal Operating Frequency: 50/60 Hz
M T2 a.c. Output Rated Power: 10kVA ™

B MEETHE a.c. Max.Output Apparent Power: 11 kVA
RCMHIALE a.0. Max. Output Current: 18.8A

3 .
*:CEI 0-18 & CEI0-21: 10kw

®x

ox

IHﬂPmeﬂonclm:l
HUAWEI TECHNOLOGIES MADE IN CHINA
HQ of Huswel, Bantian, Longgang District, Shenzhen, 518129, PR.C

FEE
HUAWEL €O, LTD. MADE N CHINA
HQ of Huswel, Banflan, District, Shenzhen, 518128, PR.C

HUAWEI TECHNOLOGIES CO., LTD. MADE IN CHINA
HQ of Huswel, Barian, Longgang District, Shanzhen, 518129, PR.C

\") B & Model: SUN2000-10KTL-M0
W% &% Name: ARMAREER
HUAWE! SOLAR INVERTER

BAMARE d.c. Mex. Input Voltage: 1100 Vd.c.
AL d.c, Max. Input Current: 11 AM1 A

W SERERLE lso: 16A/16A

MPPTIRE M d.c. MPPT Range: 140‘950\” c.
it K a.c.Output Nominal
220/380Va.c.,230/400Va.c. s{u1-+@

M HME a.c. Nominal Operating Frequency: 50/80 Hz
SEWH TR a.c. Output Rated Powsr: 10kvVA™
MAWEDE a.c. Max. Output Apparent Power: 11kVA
MM a.c. Max. Output Current: 16.9A
ThIEM Power Factor: 0.8(lagging)-0.8(leading)
MM Operating Temperature Range: - 25 = +80 °C
MAltitude : 4000m (>3000m refer to user manual)
b B4 30 Overvoltage Category: INDCMII(AC)
#AMAR Communication: RS485WLAN/PLC

# ¥ IHEI Inverter Topology: Non-lsolation

B #4% & Enclosure: [P8S

W WG Protection Class: |

BAEMRY AFCLTYPE|

. CEI0-16 & CEI 0-21:10KW

@ X

'FIII.
HUAWE] TECHNOLOGIES GO, LTD. MADE N
HOQ of Huswel, Bantian, Longgang District, Sharzhen, 518129, P.R.c

& ¥ Name: XM
HUAWEI SOLAR INVERTER

« &8 Model: SUN2000-10KTL-M0
- NE KR 1t

&b £ 8 Model: SUN2000-10KTL-M0
N\l &R Name: AFNENRTH
HUAWE SOLAR INVERTER

MR d.c. Mex. Input Voltage: 1100 Vd.c.
M) U d.c. Max. Input Current: 11 A/M1 A
MBI lsc: 15A/16A

MPPTHEEM d.c. MPPT Range: 140~ 980Vd.c.
4% Fa.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+Z

i i 8 X a.c. Nominal Operating Frequency: 50/60 Hz
WEM 1 K a.0. Output Rated Power: 10kVA*

MM H B a.c. Max. Output Current: 18.9A

A5 Operating Temperature Range: - 25 - +60 °C
M RAltitude : 4000m (>3000m refer to user manual)
141 FE#3{ Overvoltage Category: I{DCHIIAC)
#iAR Communication: RS485/WLAN/FLC

B PR Inverter

# 7 Battery:1100VDC Max; 16AMax

Fi#%#& Enclosure: IP85

#4488 Protection Class: |

*:CEI0-18 & CEI 0-21:10kW

# 5 H #E Th #a .c.Max. Output Apparent Power: 11kVA

o

AN d.c. Max. Input Voltage: 1100 Vd.c.
M )L d.c. Max. Input Current: 11 A/1A
SJERRIE Isc: 16A/16A

MPPTH M d.c. MPPT Range: 140-980Vd.c.
48 Fa.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+ S

X a.c. Nominal Operating Frequency: 50/60 Hz
SEM TR a.c. Output Rated Power: 10kvA*
%48 £ 1h ¥a.0. Max.Output Apparent Power ; 11kVA
MM HE a.c. Max. Output Current: 18.8A
ThaEE M Power Factor: 0.8(lagging)-0.8(leading)

B M Operating Temperature Rangs: - 25 - +60 °C
M RAltitude: 4000m (>3000m refer to user manual)
1 681 Overvoltage Category: I{DCMIAC)
AR Communication: RS485/WLAN/PLC
#EEHEH Inverter : Non-isolation

Eil Battery:1100VDC Max;18A Max

®X

#: CEl 0-16 & CEl 0-21:10kW

*m
CO,, LTD.

HUAWE! TECHNOLOGIES
HQ of Huswel, Banfian, Longgang

mmmm. PRC

94 {& Protection Class: |
1'-.
€O, LTD.

BEMMES AFCLTYPEI
HUAWE! TECHNOLOGIES
HQ of Huanwel, Bantian, Longgang District, mmam, PRC

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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[BUREAU |
VERITAS

Report No.: PVYUK180906N022

Copy of marking plate

8 Model: SUN2000-3KTL-M1
J £ Name: ARMERYTH
I-IUAWEI SOLAR INVERTER

«'A i -8 Model: SUN2000-3KTL-M1
Rk Name: AFMERHTER
HUAWEI SOLAR INVERTER

Qb 8 Model: SUN2000-3KTL-M
W &% Name: KEINENRMES
HUAWEI SOLAR INVERTER

SXMARE d.c. Max InputVoltage: 1100 Vd.c.
AN d.c. Max. Input Current: 11 A/11A
SASEREELIE lsc: 15AMBA
MPPTHLE# M d.c. MPPT Range: 140=980Vd.c.
Wi 8 i a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+ D
S HiME a.c. Nominal Operating Frequency: 50/80 Hz
M I a.c. Output Rated Power: 3kVA *
AW ¥a.c. Max.Output Apparent Power : 3.3kVA
ki3 a.c. Max. Output Current: 5.1A
ThaEE M Power Factor: 0.8(lagging)-0.8(leading)
L %M Oparating Temperature Range: - 25 = +60 °C
M HAitiude : 4000m (>3000m refer to user manual)
st E 8] Overvoltage Category: I{DCHII(AC)

M %A Communication: RS4B5/WLAN/PLC
W3r G Inverter Topology: Non-isolation
B %@ Encloaure: IPES
F#¥ ¥ Protection Class: |
*:CEI0-16 & CEI0-21 : 3kW

AN d.c. Max. Input Voltage: 1100 Vd.c.
AN HLHE d.c, Max. Input Cumrent: 11 A/M1 A
WSERNEE lsc: 16AM1BA

MPPTHE# M d.c. MPPT Range: 140~ 980Vd.c.

i tti . Ha.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c.,3(N)-+ D

W HMXE a.c. Nominal Operating Frequency: 50/80 Hz
FEMHTIE a.c. Output Rated Powsr: 3kVA*
BAEENE a.c. Max.Output Apparent Power:3.3kVA
B8 i 5 a.c. Max. Output Current: 5.1A

ThaE W Power Factor: 0.8(lagging)-0.8(leading)

L% M Operating Temperature Range: - 25 - +60 °C

M MAlttude: 4000m (>3000m refer to user manual)
Tk #5 Overvoltage Catsgory: INDC)I(AC)
#iA A Communication: RS485/WLAN/PLC

#EWHEH Inverter Topology: Non-isolation

R ¥ Enclosure: IP85

#$88 Protection Class: |

MM AFCETYPEI

*:CEl 0-16 & CEl 0-21:3kW

o

BAMARE d.c. Mex. Input Voltage: 1100 Vd.c.
M B d.o. Max. Input Current: 11 A/11A

WO IERERIE lsc: 1SAMBA

MPPTHLE M d.c. MPPT Range: 140 -880Vd.c.

W1 8 Ka.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c.,3(N)~+ S

4t M2 a.c. Nominal Operating Frequancy: 50/60 Hz
SEMH TR a.c. Output Rated Pawer: 3kVA™*

>k ¥ fETh Xa. . Max.Output Apparent Power:3.3kVA
BB a.c. Max. Qutput Current: 5.1A

ThEEFE M Power Factor: 0.8{lagging)-0.8(lsading)
A3 Operating Temperature Range: - 26 = +80 °C
MW MAltitude : 4000m (>3000m refer to user manual)
s FE %) Overvoitags Category: II{DC)IIAC)
i Communication: RS485/WLAN/PLC
WG Inverter

HLil Battery: mwuc Mux.':uAMu

o

ox

PENE
HUAWE] TECHNOLOGIES CO., LTD. MADE [N CHINA
HQ of Huswel, Bantian, Longgang District, Shanzhen, 518129, PR.C

'Pm
CO., LTD.

HUAWE] TECHNOLOGIES
Hﬂumwmmmmu&m PRC

RESE Pru-dlnnﬁnn:l
*:CEI0-168 & CEI 0-21:3kW
-I
CO., LTD.
n—u.mm mnm PRC

HUAWE! TECHNOLDGIES
HQ of Huawel, Bantian, Longgang

&'4 il 8 Model: SUN2000-3KTL-M1
V% 2 Name: ARREXREER
HUAWEI SOLAR INVERTER

«'A i 8§ Model: SUN2000-4KTL-M1
£ Name: APFRMEEIRMTH
HUAWEI SOLAR INVERTER

Q 1 8 Model: SUN2000-4KTL-M1
- & Name: KMMLRMTER
HUAWEI SOLAR INVERTER

kAR d.c. Max. Input Voltage: 1100 Vd.c.
AWM d.c, Max. Input Current: 11 AM1A
BOJEREEIE lsc: 16 AMBA

MPPTHLEZ M d.c. MPPT Range: 140~ 980Vd.c.
it Fa.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+@

i X a.c. Nominal Operating Frequency: 50/60 Hz
M HTHR a.c. Output Rated Power: 3kVA *

1 5c# # T ¥a.c. Max.Output Apparent Power:3.3kVA
At 3 a.c. Max. Output Current: 5,1A
THIEM Power Factor: 0.8(lagging)-0.8(leading)
¥ M Operating Temperature Range: - 25 = +80 °C
MMAlude : 4000m (>3000m refer to user manual)
s E#8] Overvoltage Category: u{ucmnmc}
A5 Communication: RS485/WLAN/PLC

1% BHE Inverter Topology:

Hil Battery: !mwnc Max; 16A Max

®X

%: CEl 0-18 & CEl 0-21:3kW

BAMNREE d.c. Max. Input Voltage: 1400 Vd.c.
XML d.c, Max. Input Cumrent: 11 A1 A
MAEMELTE lsc: 15 AMBA

MPPTHLE# M d.c. MPPT Range: 140 - 880Vd.c.

$ i  F a.c.Output Nominal :
220/380Va.c.,230/400Va.c. 3(N)~+

W H MR a.c. Nominal Operating Frequency: 50/80 Hz
M HTIE a.c. Output Rated Power: 4kVA *

7k # # 1) ¥a.c. Max.Output Apparent Power : 4.4kVA
4tk 3 a.c. Max. Output Current: 6.8A

ThIRE W Power Factor: 0.8(lagging)-0.8(leading)
%M Operating Temperature Range: - 25 = +80 °C
Al tude : 4000m (>3000m refer to user manual)
it Fk #55( Overvoitage Category: II{DC)VI(AC)
#if7#& Communication: RS485/WLAN/PLC

*:CEI0-16 8 CEI0-21 : 4RW

&X

BXMARE d.c. Max. Input Voltage: 1100 Vd.c.
MKW L d.c. Max. Input Cumrent: 11 AM1 A
WO Isc: 15A/1BA

MPPTH.EJEH d.c. MPPT Range: 140~ 980Vd.c.
i 8 K a.c.Output Nominal Voltage:
220/380Va.¢.,230/400Va.c.,3(N}~+

S WX a.c. Nominal Operating Frequency: 50/60 Hz
POEMH T a.c. Output Rated Power: 4kVA *
MAWEDE a.c. Max.Output Apparent Powesr:4.4kVA
Ak LB a.c. Max. Output Current: 8.8A

1haKE R Power Factor: 0.8(lagging)-0.8(leading)

L% ¥M Operating Temperature Range: - 25 = +60 °C
MRAltitude: 4000m (>3000m refer to user manual)
72 E# 5] Overvoltage Category: |r{ncmuw::}
#MAR Communication: RS46SWLAN/PLC

W W Inverter Topology: Non-isolation

B4 Enclosure: IP65S

R4 Protection Class: |

B MR AFCLTYPE |
®:CEID-18 & CEI 0-21:4kW

o

ﬂ”ﬂmeﬂmcun:l
-I
o, LTD.

RNMMES AFCLTYPE |
HUAWE] TECHNOLOGIES N CHINA
HEQ of Huswel, Bantian, Longgang nmmmmam PRC

R
' TEGHNOLOGIES CO., LTD. MADE IN CHINA
of Huawel, Banfian, Longgang Disiriot, Shenzhen, 518120, PR.C

:

*m
CO., LTD.

HUAWE! TECHNOLOGIES
HQ of Huswel, Banflan, Longgang Dﬂlﬂ.mmﬂﬂﬂ PRC

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O

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

Page 9 of 189

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch



[BUREAU |
VERITAS

Report No.: PVYUK180906N022

Copy of marking plate

s» £ 8 Model: SUN2000-4KTL-M1
- 4 £ # Name: APFRMDERHZER
HUAWE| SOLAR INVERTER

Sb 8 Model: SUN2000-4KTL-M1
49 £ Name: AMMCHHTR
HUAWEI SOLAR INVERTER

Q' #l & Model: SUN2000-5KTL-M1
W% 2@ Name: AFRLRNTHR
HUAWE| SOLAR INVERTER

kMR d.c. Max Input Voltage: 1100 Vd.c.
XM d.c. Max. Input Cumrent: 11 A/11 A
MOJERRR lsc: 1I5ABA

MPPTHEZM d.c. MPPT Range: 140 =880Vd.c.

i th Ka.c.Output Nominal Voltage:
220/360Va.c.,230/400Va.c., 3(N)-+3

4 3 X a.c. Nominal Operating Frequency: 50/60 Hz
EM 303K a.c. Output Rated Power: 4kVA *

& 48 # Th ¥a.c. Max.Output Apparent Power:4.4kVA
kM3 a.c. Max. Output Current: 8,8A

TEM Power Factor: 0.8(lagging)-0.8(leading)

LA M Operating Temperaturs Range: - 25 = +60 °C
MRAItitude : 4000m (>3000m refer to user manual)
4L #3 Overvoltage Category: IDCYIIAC)
A ® Communication: RS4B5/WLAN/PLC

# % HE# Inverter Topology: Non-Isolation

B Battary: 11awuc Max; 16A Max

o

KM AR d.c. Max. Input Voitage: 1100 Vd.c.
XM d.c Max. Input Current: 11 A/11 A
WOJERE R sc: 1BAMBA

MPPTIE M d.c. MPPT Range: 140=980Vd.c.
i # Fa.c.Output Nominal Voltage:
220/380Va.c..230/400Va.c. 3(N)~+D

i 132 a.c. Nominal Operating Frequency: 50/60 Hz
SEN T 8.0, Output Rated Power: 4kVA *

# k48 f£1h %a.c. Max.Output Apparent Power:4.4kVA
M B3 a.c. Max. Output Current: 6.8A
THARE M Power Factor: 0.8(lagging)-0.8(lsading)
AW Operating Temperature Range: - 25 = +60 °C
M Atitude : 4000m (>3000m refer to user manual)
ML 5 Overvoltage Category; I(DCMIIAC)

HR 2 Communication: RS485/WLAN/PLC

R EE Inverter Topology: Non-lsolation

B3 Battery: 11awuc Max; 18A Max

o

*: CEl0-16 & CE10-21:4kW

MMARE d.c. Max. Input Voltage: 1100 Vd.c.
RAMARE d.c. Max. Input Current: 11 A/T1 A
BRI lsc: 15A/MEA

MPPTH K7 d.c. MPPT Range: 140~880Vd.c.

it ¥ F a.c.Output Nomlinal Voltage:
220/380Va.c.,230/400Va.c.. 3(N)~+D

i M a.c. Nominal Operating Frequency: 50/60 Hz
HEMHTIE .0, Output Rated Powsr: 5kVA *

# k< fE1h Xa.c. Max.Output Apparent Power ; 5.5kVA
M B a.c. Max. Output Current: 8,5A

ThHIEEM Power Factor: 0.8(lagging)-0.8(leading)
MM Operating Temperaturs Range: - 26 = +60 °C
M dAltIude : 4000m (>3000m refer to user manual)
i s FE 3 3 Overvoltage Category: Il(ncmm.l\c)
MRS Communication: RS485WLAN/PL

WA Inverter Topology: Nun-hdaﬂon

B#%& Encloeure: IP85

494k Protection Class: |
*: CEl 0-16 & CEI 0-21 : 5kW

@X

HKPEE Pmneﬂon Class: |
*III
CO., LTD.

*:CEl 0-18 & CE| 0-21 :4kW
HUAWE] TECHNOLOGIES
mumwmmmmﬁm PRC

L2 i ] Protaction Clase:
‘Flﬂl
CO., LTD,

MM AFCLTYPE |
HUAWE] TECHNOLOGIES
HQ of Huswel, Bantian, Longgang mmmﬂm PRC

IF-I
€O, LTD.

HUAWE! TECHNOLOGIES MADE N
HQ of Huswsi, Banfian, Longgang District, Shenzhen, ma'm PRC

«'4 8 Model: SUN2000-5KTL-M1
% Name: AFRMEIREER
HUAWEI SOLAR INVERTER

Q & Model: SUN2000-5KTL-M1
- £ ¥ Name: AMMELHREER
HUAWEI SOLAR INVERTER

Q'A &8 Model: SUN2000-5KTL-M1
£ Name: AFMEREZER
HUAWEI SOLAR INVERTER

BEXMARE d.c. Max. Input Voltage: 1100 Vd.c.
MM A B d.o. Max. Input Current: 11 A/T1 A
WAL lsc: 15 A/BA

MPPTHE M d.c. MPPT Range: 140 - 880Vd.c.

# i K a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c..3(N)~+ D

i H{3E a.c. Nominal Operating Frequency: 50/60 Hz
M THE a.c. Output Rated Power: SkVA *
MAWEHE a.c. Max.Output Apparent Power:5.5kVA
ki3 a.c. Max. Output Current: 8,5A

THIBEM Power Factor: 0.8(lagging)-0.8(leading)

¥ 3N Operating Temperature Range: - 25 - +60 °C
MAAltItude : 4000m (>3000m refer to user manual)
s %3 Overvoltage Catagory: lI(DCYIIAC)
#MA R Communication: RS485/WLAN/PLC

3 WG Inverter Topology: Non-isolation

Ri# %12 Enclosure: IP85

##% @ Protaction Class: |

BAMMAL AFCLTYPEI

*:CEI0-18 & CEI 0-21:5kW

o

SR
HUAWE! TECHNOLOGIES CO., LTD. MADE N CHINA
HQ of Huswel, Bantian, Longgang District, Shanzhen, 518128, PR.C

kAR d.c. Max. Input Voltage: 1100 Vd.c.
XML d.o. Max. Input Current: 11 A/11 A
SR lsc: 16 AMBA
MPPTRE M d.c. MPPT Range: 140~ 960Vd.c.
i i B i a.c. Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+S
WX a.c. Nominal Operating Frequency: 50/80 Hz
UM% a.c. Output Rated Power: 5kVA *
& ¥ thia.c. Mex.Output Apparent Powsr:5.5kVA
Bk Hi v 5 a.c. Max. Output Current: 8.5A
ThIREM Power Factor: 0.8(lagging)-0.8(leading)
MMM Operating Temperature Range: - 25 - +60 °C
M iAltitude : 4000m (>3000m refer to user manual)
it ¥ i # 3 Overvoltage Category: It{uc)ﬂuw:)
i Communication: RS485/WLAN/PLC
HBHE T Inverter Topology:
Bl Battery:1100VDC Max;16A Max
B9 R Enclosure: IP85
8478 Protection Class: |
*:CEl 0-18 & CEl 0-21:5kW

|

HAMARE d.c. Max Input Voltage: 1100 Vd.c.
M A S d.o. Max. Input Current: 11 A/11A
WS Isc: 15A/16A

MPPTH.E %M d.c. MPPT Range: 140 - B80Vd.c.

S i1 Fa.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c.,3(N)~+ &

4 3% a.c. Nominal Operating Frequency: 50/80 Hz
M THE a.c. Output Rated Power: SKVA *

it A £ T ¥a c. Max.Output Apparent Power:5.5kVA
8 Hi 3 a.c. Max. Output Current: 8.5A

ThIEM Power Factor: 0.8(lagging)-0.8(leading)

L% %M Operating Temperature Range: - 25 = +80 °C
M MAltitude: 4000m (>3000m refer to user manual)
ottt ] Dvorvumo Category: I{DCMIIAC)
A Communication: RE4B5MWLAN/PLC
W Inverter Topology:

HiiE Battory: |1unvnc Max; 18A Max

o

*: CEl 0-16 & CEl 0-21:5kW

AR
HUAWEI TECHNOLOGIES CO., LTD. MADE IN CHINA
HQ of Huawel, Barfian, Longgang District, Shenzhen, 518128, PR.C

RSE Protaction Clasa: |
PR

RAAMAS AFCLTYPEI
HUAWE] TECHNOLOGIES CO., LTD. MADE IN CHINA
HQ of Huswel, Banfian, Longgang District, Shenzhen, 518128, PR.C
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[BUREAU |
VERITAS

Report No.: PVYUK180906N022

Copy of marking plate

sb 1 8 Model: SUN2000-6KTL-M1
N2 % Name: xRttt
HUAWEI SOLAR INVERTER

8 Model: SUN2000-6KTL-M1
J £ Name: ARMAAREER
HUAWEI SOLAR INVERTER

BAMARE d.c. Max. Input Voltage: 1100 Vd.c.
RN d.c. Max. Input Current: 11 A/11 A
BOVEREELE lsc: 15A/MBA

MPPTHE Fi 5™ d.c. MPPT Range: 140=880Vd.c.

# i # K a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+ S

i X a.c. Nominal Operating Frequency: 50/60 Hz
M TH a.c. Output Rated Power: 8kVA *

i 5 fE Th ¥a.c. Max.Output Apparent Power : 8.8kVA
S H a.c. Max. Output Current: 10.1A
ThaRE M Power Factor: 0.8(lagging)-0.8(leading)

LA # M Operating Temperaturs Range: - 25 - +80 °C
M 4RAItItude : 4000m (>3000m refer to user manual)
1151 FE 2 31 Overvoltage Category: IDCMII(AC)
#AEX Communication: RS485/WLAN/PLC

1% @G Inverter Topology: Non-l=olation

B8 Enclosure: IP85

R %4R Protection Class: |

*: CE| 0-16 & CEI 0-21 : BkW

o

M A BLE d.c. Max. Input Violtage: 1100 Vd.c.
RAMARHE d.c. Max. Input Current: 11 A/11 A
S)JEREELE tec: 15AMBA

MPPTHREEM d.c. MPPT Range: 140~ 980Vd.c.

#h i Ea.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+D

i3 a.c. Nominal Operating Frequency: 50/60 Hz
FEM TR a.c. Output Rated Power: kA *
BEWETHE a.c. Max.Output Apparent Power:6.8kVA
fRCu i3 a.c. Max. Output Current: 10,1A
TH3EE M Power Factor: 0.8(lagging)-0.8(leading)
%M Operating Temperature Range: - 26 = +60 °C
A RAltiude : 4000m (>3000m refer to user manual)
1 HLE S8 Overvoltage Category: u{ocmu(ac)
i Communication: RS485/WLAN/PLC

¥ % @G Inverter Topology: Non-isolation

Bi4* 4% Enclosure: IP65

RPBWE Protection Class: |

B MRIP AFCLTYPEI

*: CEI0-18 & CEI 0-21:6kW

ox

s'& £l 8 Model: SUN2000-8KTL-M1
W Z# Name: ARREEHALTH
HUAWEI SOLAR INVERTER

BFMNEE d.c. Max. Input Voltage: 1100 Vd.c.
RAMARIE d.c, Max. Input Current: 11 AM1 A
WOIER L lsc: 15AMBA

MPPTHEEM d.c. MPPT Range: 140~ 980Vd.c.
i Fa.c.Output Nominal :
220/380Va.c.,230/400Va.c., 3(N)~+D

i MX a.c. Nominal Operating Frequency: 50/80 Hz
SEMHTHR a.c. Oulput Rated Power: BKVA *
A& T ¥a.c. Max.Output Apparent Power:8.8kVA
B MHME a.c. Mo Output Current: 10.1A
THIE R Power Factor: 0.8(lagging)-0.8(lsading)
MM Operating Temperature Range: - 26 = +80 °C
M WAtitude : 4000m (>3000m refer to user manual)
%15 250 Overvoltage Category: |l(ucm|w:)
A Communication: RS4BSWLAN/PLC

R WIER Inverier Topology:

Hijl Baftery:1100VDC Max;16A Max

o

*III
HUAWE! TECHNOLOGIES CO., LTD.
HQ of Huswel, Bantian, Longgang mmmﬂm PRC

q:
HUAWE TECHNOLOGIES CO., LTD.
mammmmm mm PRC

RENE Protection Class: |

®: CEl 0-18 & CEI 0-21:8kW

SRR L]
HUAWE] TECHNOLDGIES GO, LTD. MADE IN CHINA
HQ of Huswel, Banfian, Longgang District, Shanzhen, 518129, PR.C

«'A &8 Model: SUN2000-8KTL-M1
% Name: AFAEIRIEER
HUAWEI SOLAR INVERTER

8 Model: SUN2000-8KTL-M1
Q."é &3 Name: ATV
HUAWEI SOLAR INVERTER

Q'A 8 Model: SUN2000-8KTL-M1
£ ¥ Name: XMfEREER
HUAWE! SOLAR INVERTER

BEMARE d.c. Max. Input Voltage: 1100 Vd.c.

MM AHLE d.c. Max. Input Current: 11 A/11 A
WAL lsc: 15 A/16A

MPPTHE %M d.c. MPPT Range: 140 - 880Vd.c.

i i K a.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c.,.3(N)~+

i H{MX a.c. Nominal Operating Frequency: 50/60 Hz
M THE a.c. Output Rated Power: BkVA ©

i 8 T ¥a.c. Max.Output Apparsnt Powar:8.8kVA
i 3 a.c. Maow. Output Current: 10.1A
THIBEM Power Factor: 0.8(lagging)-0.8(leading)
3N Operating Temperaturs Range: - 25 - +80 °C
MAAltItude : 4000m (>3000m refer to user manual)
MRS Dm'vom. Catsgory: II{DCYIIAC)

#f AR Communication: RE4BS/WLAN/PLC
WM Inverter Topology:

#7 Battery: 11unvnc Max;16A Max

o

*: CEl10-18 & CE10-21:8kW

AR d.c. Max. Input Voltage: 1100 Vd.c.
M\ L d.c. Max. Input Current: 11 AM1A
MRS Isc: 16 A/6A

MPPTHLE &M d.c. MPPT Range: 140-880Vd.c.
Wi # Fa.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c., 3(N)~+ 2

i |2 a.c. Nominal Operating Frequency: 50/60 Hz
FEMH TR a.c. Output Rated Power: BKVA ©

1 2 $ # Th¥a.c. Max.Output Apparent Power : 8.8kVA
7t L3 a.c. Maxe. Output Current: 13.5A
ThaEE M Power Factor: 0.8(lagging)-0.8(leading)

¥ M Operating Temperature Range: - 25 = +60 °C
W #AIttude : 4000m (>-3000m refer to user manual)
T #L FE#3] Overvoltage Category: |l(DCN'|UW3)
M= Communication: RS48S/WLAN/PLC

3 WG Invarter Topology: Non-lsolation

Bi+% & Enclosure: IP65

4" %W4& Protection Class; |

*:CE| 0-18 & CEI 0-21 : BkW

o

BAMABE d.c. Max. Input Voltage: 1100 Vd.c.
kM A d.c. Max. Input Current: 11 A/11 A
AR lso: 15AMBA

MPPTH &M d.c. MPPT Range: 140 - 880Vd.c.

M i 81 FEa.c.Output Nominal Voltage:
220/380Va.c.,230/400Va.c.,3(N)}~+ D

i H{ 3% a.c. Nominal Operating Frequency: 50/80 Hz
BEN TR a.c. Output Rated Power: BkVA *
BAWETE a.c. Max.Output Apparent Power:8.8kVA
XMt a.c. Max. Output Current: 13.5A
ThIRE W Power Factor: 0.8(lagging)-0.8(leading)
M Operating Temperature Range: - 25 = +60 °C
M iAltitude: 4000m (>3000m refer to user manual)
oL #%{ Overvoltage Category: II{DCMIIAC)
M5 Communication: RS485/WLAN/PLC

ﬂ"IPMonCI.ul 1
BNHMAS AFCITYPEI
*:CEl 0-18 & CEI 0-21:8kW

o

RIrWE Protection Clase:
S EnE

BAAMRE AFCLTYPEI
HUAWE! TECHNOLOGIES CO., LTD. MADE N CHINA
HQ of Huswel, Banfian, Longgang District, Shenzhen, 518129, PR.C

FEXAARL SENA
HUAWE TECHNOLOGIES CO., LTD. MADE IN CHINA
HQ of Huewel, Bantian, Longgang Disirict, Shenzhen, 518126, PR.C

FhtRAMLA shElR
HUAWEI TECHNOLOGIES CO., LTD. MADE [N CHINA
HQ of Huawel, Bantian, Longgang District, Shenzhen, 518128, PR.C

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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[BUREAU |
VERITAS

Report No.: PVYUK180906N022

Copy of marking plate

\‘ &8 Model: SUN2000-8KTL-M1
& ¥ Name: ARG EHR
HUAWEI SOLAR INVERTER

Qb 818 Model: SUN2000-8KTL-M1
W% zmname: AmExRETE
HUAWE| SOLAR INVERTER

s #i- 8 Model: SUN2000-10KTL-M1
# TR Name: KRN HRHER
HUAWE| SOLAR INVERTER

XN d.c. Max. Input Voltage: 1100 Vd.c.
XM AHHE d.o. Max. Input Current: 11 A/11 A
ROEREELE lsc: 15 A/1BA

MPPTIS %M d.c. MPPT Range: 140-880Vd.c.

W M K a.c.Output Nominal
220/380Va.c.,230/400Va.c. ,3{N}~+@

MR a.c. Nominal Operating Frequency: 50/60 Hz
SEM TR 8.0, Output Rated Power: BkVA *

& 48 f£ 3h %a.c. Mex.Output Apparent Power:8.8kVA
XM Ui 3 a.c. Maox. Output Current: 13.5A
THMEM Power Factor: 0.8(lagging)-0.8(leading)
L3 M Operating Temperature Range: - 25 = +80 °C
M MAtitude: 4000m (>3000m refer to user manual)
s B #5] Overvoltage Category: I{DCYINAC)
#MA#E Communication: RS485WLAN/PLC
WG Inverter Topology:

R Battory:1100VDC Max;16AMax

@X

MM AR d.c. Max. Input Voltage: 1100 Vd.c.
M A L d.c. Max. Input Current: 11 A/11A
SERPRIE lsc: 16A/16A

MPPTW2 E78 M d.c. MPPT Range: 140=980Vd.c.

it % K a.c.Output Nominal Voltage:
220/360Va.c.,230/400Va.c., 3(N}+S

MR a.0. Nominal Operating Frequency: 50/80 Hz
SEWHTHE a.c. Output Rated Power: BkVA*

-k # f£1h ¥a.c. Max.Output Apparent Power:8.BkVA
kMU a.c. Max. Output Current: 13.5A

THEEW Power Factor: 0.8(lagging)-0.8(leading)
B34 Operating Temperature Range: - 25 - +80 °C
MATItude: 4000m (>3000m refer to user manual)
AR ERS Owrvollpe Category: I{DC)NIAC)

AW 5 Communication: RS4BS/WLAN/PLC

W W Inverter Topology: Non-lsolation

Hiil Battery: 11nuvnc Max; 16A Max

o

#:CEI10-16 & CEI 0-21:8kW

MR d.c. Max. Input Voltage: 1100 Vd.c.
M L3 d.c. Max. Input Current: 11 A/11 A

W SER L lsc: 16 A/16A

MPPTHRRE# M d.c. MPFT Range: 140 =880Vd.c.

¥t 88 FE a.c.Output Nominal Voltage:
220/3680Va.c.,230/400Va.c. 3(N)~+ >

i 32 a.c. Nominal Operating Frequency: 50/60 Hz
S ThE a.c. Output Rated Power: 10kVA™

M METHE a.c. Max.Output Apparent Power: 11 kVA
XM R a.c, Max. Output Current: 16,9A
3 E R Power Factor: 0.8(lagging)-0.8(leading)
LM ¥ M Operating Temperaturs Range: - 256 - +80 °C
M PAltitude: 4000m (>3000m refer to user manual)
3 #LE %3 Overvoliage Category: IKDCHII(AC)

#M AR Communication: RE485/WLAN/PLC

13 G Inverter Topology: Non-isolation

¥ %% Enclosure: IPB5

3% Protection Class: |

*:CEI0-16 & CEI0-21 : 10kW

RPBE Protaction Class: |
'1'-..
CO,, LTD.

*:CEl0-16 & CEl 0-21:8KkW
HUAWE] TECHNOLOGIES MADE N
HQ of Huswel, Bantian, Longgang District, Shenzhen, HME,P.R.G

REPEE Pruheﬂnn Class: |
-I
€O, LTD.

BAWMRES AFCETYPEI
n-nmm mmm PRC

HUAWE!
HQ of Huawel, Banflan, Longgang

o

HUAWE! TECHNOLOGIES MADE N CHINA
HQ of Huswel, mmmmmm,rm

&"& 8 Model: SUN2000-10KTL-M1
'z Name: AMAERUNTE
HUAWE| SOLAR INVERTER

Qb i 8 Model: SUN2000-10KTL-M
Y &% Name: kRO RI¥ER
HUAWEI SOLAR INVERTER

&" 85 Model: SUN2000-10KTL-M1
¥ ¥k Name: APAMERHET R
HUAWE! SOLAR INVERTER

kAR d.c. Max. Input Voltage: 1100 Vd.c.
B\ d13 d.c. Max. Input Gument: 11 A/M1 A
BRI lsc: 16A/16A

MPPTIRE3M d.c. MPPT Range: 140-980Vd.c.

4 Hi 8 B a.c.Output Nominal Voltage:
220/360Ve.c.,230/400Va.c. . 3(N)~+D

4 Hi ¥ X a.c. Nominal Operating Frequency: 50/60 Hz
SN THE a.c. Oulput Rated Power: 10kVA™
|AREDE a.c. Max.Output Apparent Power: 11kVA
i a.c. Max. Output Current: 168.9A
haER Power Factor: 0.8(lagging)-0.8(lsading)

LM YA Operating Temperature Range: - 25 - +60 °C
A MAltitude: 4000m (>3000m refer to user manual)
i F#% Overvoltage Category: IINDCVIIAC)
#AAR Communication: RS485/WLANPLC
MG Inverter Topology: Non-laolation

B4 Enclosure: IP85

WA Protection Class: |

BEMME AFCLTYPEI

*:CEIl 0-16 & CEI 0-21 :10KW

o

BXMABE d.c. Max. Input Voltage: 1100 Vd.c.
KM B d.o. Max. Input Current: 11 A/M11A
WOSERERR lsc: 16AMBA

MPPTH E#£M d.c. MPPT Range: 140~ 980Vd.c.
Wit Ka.c.Output Nominal Voitage:
220/380Va.c.,230/400Va.c., 3(N)~+@

SR M a.c. Nominal Operating Frequency: 50/80 Hz
#E M 133 a.0. Output Rated Power: 10kVA™

it # #£ T a. c.Max. Output Apparent Power: 11kVA
BB a.c. Max. Output Current: 18.8A
THEEM Power Factor: 0.8(lagging)-0.8(leading)

L ¥ M Operating Temperature Range: - 26 - +60 °C
M itAltitude : 4000m (>2000m refer to user manual)

e FE 383 Overvoltage Catsgory: INDCVIIIAC)
AR Communication: RS485WLAN/PLC
poid b

Inverter Topology:
Hij Battery: 110WDC Max; 16A Max

QE

kiR d.c. Max. Input Voltage: 1100 Vd.c.
kM L d.c. Max. Input Current: 11 A/11 A
MASEMEELIE Isc: 1BA/16A

MPPTRLEJEM d.c. MPPT Range: 140=880Vd.c.

St Fa.c.0utput Nominal
220/380Va.c.,230/400Va.c., 3{N}~+D

S 3K a.0. Nominal Operating Frequency: 50/60 Hz
0= T a.c. Output Rated Power: 10kVA™

& # #Th¥a.c. Mex.Output Apparent Power | 11kVA
4 B a.c. Max. Output Current: 18.9A
THREM Power Factor: 0.8(lagging)-0.8(leadlng)
MM Operating Temperature Range: - 25 = +80 °C
M fAltitude : 4000m (>3000m refer to user manual)
2TRUE 28] Overvoltage Category: I{DCYIIAC)
M5 Communication: RS485/WLAN/PLC

T WHE Inverter Topology:

Hl Battery: 11uuv|:|c Max; 16A Max

o

*:CEl 0-18 & CEI0-21: 10kW

1‘“.
€O, LTD.

RIFNE Protoction Ciass: |
|
DE.'I.TD—

HUAWE] TECHNOLOGIES
Hﬂﬁmmmmm MMI& P.R.c

*:CEI0-18 & CEI 0-21:10kW
HUAWE! TEGHNOLOGIES
mammmmwmm PRC

o ] theﬂnn Clasa: |
-alu
€O, LTD.

MAMMES AFCLTYPE|
District, m mm. PRC

HUAWE! TECHNOLOGIES
HQ of Huswel, Banian, Longgang
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[BUREALU |
VERITAS

Report No.: PVYUK180906N022

General product information:

The Solar converter converts DC voltage into AC voltage.

The DC input of Solar converter can be supplied from PV array and Batteries.

The charging current to batteries from PV array, battery management unit is integrated in External Energy
storage.

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

Description of the electrical circuit: (Figure 1):

The internal control is redundant built. It consists of Microcontroller DSP (U3) and MCU (U33).

The DSP (U3) 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 MCU (U33) is measures the grid voltage, grid frequency, DCI and residual current, also can switch off the
relays independently, and communicate with the DSP (U3) each other.

The current is measured by a current sensor. The AC current signal and the injected DC current signal are
sent to the DSP (U3). The DSP (U3) 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.

b
smih AFCI  EMI filter BT BaT.
vie 00— O °
e o DCDC ;
vz ; Relayl Relay2 RCD EMI et
Tl — o
| >4 -I-l—’ — 1| o 12
o 2 peDC | : m,:l: DC/AC /. . o
e o] - Lo i i o N
soost | | M e 1
Vamd 1 ||I| 11 us|||| | ||| ||| |
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Figure 1 — Block diagram
Differences of the models:

The models SUN2000-3KTL-M0, SUN2000-4KTL-MO0, SUN2000-5KTL-MO0, SUN2000-6KTL-MO, SUN2000-
8KTL-MO0 and SUN2000-10KTL-MO are almost identical in hardware except current sampling circuit and the
output power derated by software.

The models SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-
8KTL-M1 and SUN2000-10KTL-M1 are almost identical in hardware except current sampling circuit and the
output power derated by software.

The models SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1,
SUN2000-8KTL-M1 and SUN2000-10KTL-M1 are almost identical in hardware with SUN2000-3KTL-MO,

SUN2000-4KTL-MO0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO0, and SUN2000-10KTL-MO
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except the PLC communication circuit. (J6 port and a Hi3911V200 chip)

The product was tested on:

Hardware: V100R001
Software: V1I00R001

All tests were performed on EUT of SUN2000-10KTL-MO. Tests of the EUT of SUN2000-10KTL-MO applicable
for the models SUN2000-3KTL-M0, SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-
8KTL-MO0, SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-
8KTL-M1 and SUN2000-10KTL-M1 were performed on the concerned models and a statement is given at the
relevant test.
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Connection Procedure

5.1

Single Premises Connection Procedure

5.11

In most instances the installation of Micro-
generating Plant, the aggregate Registered
Capacity of which is no greater than 16 A
per phase, connected in parallel with the
public Low Voltage Distribution Network,
will have negligible impact on the operation
of the public Low Voltage Distribution
Network; as such there will be no need for
the DNO to carry out detailed network
studies to assess the impact of the
connection. As required by the ESQCR
Certificate of Exemption (2008) the Installer
shall provide the DNO with all necessary
information on the installation no later than
28 days after the Micro-generating Plant
has been commissioned; the format and
content shall be as shown in Appendix 3
Form B Installation Document.

Rely in the responsibility of
the installer.

N/A

5.1.2

This procedure will not apply where an
Installer plans (within the next 28 days) or
has already installed (in the previous 28
days) other Micro-generating Plants in a
Close Geographic Region; in this case the
procedure in 5.2 shall be followed. Failure
to comply with this requirement may lead to
the disconnection of the Micro-generating
Plant under ESQCR (26) or failure of the
Micro-generating Plant to operate as
intended.

Rely in the responsibility of
the installer.

N/A

5.2

Multiple Premises Connection Procedure

N/A

5.2.1

In the case of projects where the proposal
is to install single or multiple Micro-
generators in a number of Customer
Installations in a Close Geographic Region,
the Installer shall discuss the installation
project with the local DNO at the earliest
opportunity. The DNO will need to assess
the impact that these connections may
have on the Distribution Network and
specify conditions for connection. The initial
application will need to be in a format
similar to that shown in Appendix 3 Form A.
Connection of the Micro-generator is only
allowed after the application for connection
has been approved by the DNO and any
DNO works facilitating the connection have
been completed. Confirmation of the
commissioning of each Micro-generator will

Rely in the responsibility of
the installer.

N/A
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Dongguan Branch

523942, China

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

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

Email: customerservice.dg@cn.bureauveritas.com

Page 15 of 189

TEST REPORT G98-1 VER.O




Report No.: PVUK180906N022

Engineering recommendation G98-1

Clause Requirement — Test Result — Remark Verdict

need to be made no later than 28 days
after commissioning; the format and
content shall be as shown in Appendix 3
Form B Installation Document.

6 Certification Requirements
6.1 Type Test Certification P
6.1.1 Type Tested certification is the Considered P

responsibility of the Manufacturer. The
Manufacturer shall make available upon
request a Type Test Verification Report
confirming that the Micro-generator has
been tested to satisfy the requirements of
this EREC G98. The report shall detail the
type and model of Micro-generator tested,
the test conditions and results recorded. All
of these details shall be included in a Type
Test Verification Report. The required
verification report and declaration are
shown in Appendix 3 Form C. It is intended
that Manufacturers of Micro-generators will
use the requirements of this EREC G98 to
develop type verification certification for
each of their Micro-generator models.

6.1.2 Manufacturers of a Fully Type Tested Considered P
Micro-generator should allocate a
Manufacturer’s reference number with the
required details of the Micro-generator with
the Energy Networks Association Type
Test Verification Report Register.

6.2 Compliance P

6.2.1 Compliance with the requirements detailed | Considered P
in this EREC G98 will ensure that the
Micro-generator(s) is considered to be
approved for connection to the DNO’s
Distribution Network.

6.2.2 The Micro-generator(s) shall conform to all | Considered P
relevant European Directives and should
be labelled with a CE marking.

7 Operation and Safety
71 Operational Requirements P
711 Compliance with this EREC G98 in respect | The inverter is tested P
of the design, installation, operation and according the relevant
maintenance of a Micro-generating Plant, requirements.

will ensure that the Customer is discharging
their legal obligations under ESQCR
22(1)(a) and the EU Network Code on
Requirements for Grid Connection of

The operational
requirements in all cases
rely in the responsibility of
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Generators. the user.
7.2 Isolation P
7.2.1 The Micro-generator(s) shall be connected P
via an accessible isolation switch that is
capable of isolating all phases and neutral.
The isolation switch shall be capable of
being secured in the ‘off’ (isolated) position.
7.3 Labelling P
7.3.1 Labelling shall be placed in accordance The required labelling is P
with EN 50438. It should be noted that the stated in the manual of the
warning label does not imply a right on the | SSEG.
Customer, Installer or maintainer to operate The installation relies in
(remove / replace) the DNO’s cut-out fuse o
X : the responsibility of the
and a note to this effect should be included | ;
: installer.
on the warning label.
7.3.2 In addition to the warning label, this EREC | The required labelling is P
G98 requires the following, up to date, stated in the manual of the
information to be displayed at the SSEG.
Connection Point with the DNO’s The installation relies in
Distribution Network. the responsibility of the
a) A circuit diagram relevant to the installer.
installation showing the circuit wiring,
including all protective devices, between
the Micro-generator and the DNO’s fused
cut-out. This diagram should also show by
whom all apparatus is owned and
maintained; and
b) A summary of the Interface Protection
settings incorporated within the Micro-
generator.
7.3.3 Figure 1 shows an outline example of the The required labelling is P
type of circuit diagram that will need to be stated in the manual of the
displayed. Figure 1 is non-prescriptive and | SSEG.
is for illustrative purposes only. The installation relies in
e the responsibility of the
I SR j regnies oy omame installer.
Figure 1 — Example of the type of circuit diagram
7.3.4 The Installer shall advise the Customer that | See user manual P
it is the Customer’s responsibility to ensure
that this safety information is kept up to
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date. The installation operating instructions
shall contain the Manufacturer’s contact
details eg name, telephone number and
web address.

7.4

Maintenance & Routine Testing

7.4.1

Periodic testing of the Micro-generator is
recommended at intervals prescribed by
the Manufacturer. This information shall be
included in the installation and user
instructions. The method of testing and/or
servicing should be included in the
servicing instructions.

See user manual

7.5

Phase Unbalance

7.5.1

There is no requirement to balance phases
on installations below or equal to 16 A per
phase.

Less than 16A per phase

N/A

7.5.2

For multiple installations of Micro-
generators (eg new housing
developments), balancing the Micro-
generators evenly against the load on the
three phases will need to be considered by
the DNO. The DNO will advise the Installer
of any phase balancing requirements.

See user manual

Commissioning, Notification and Decommissioning

8.1

General

N/A

8.1.1

The installation shall be carried out by
Installers who are competent and have
sufficient skills and training (complete with
recognised and approved qualifications
relating to the fuels used and general
electrical installations) to apply safe
methods of work to install a Micro-
generator in compliance with this EREC
G98.

Rely in the responsibility of
the installer.

N/A

8.1.2

Notwithstanding the requirements of this
EREC G98, the installation will be carried
out to no lower a standard than that
required in the Manufacturer’s installation
instructions.

Rely in the responsibility of
the installer.

N/A

8.1.3

The information required by a DNO under
an Application for Connection is shown in
Appendix 3 Form A. The information
required by a DNO to confirm
commissioning is shown in Appendix 3
Form B.

Rely in the responsibility of
the installer.

N/A

8.1.4

It is the responsibility of the Installer to
ensure that the relevant information as
specified in sections 5 and 6 is forwarded

Rely in the responsibility of
the installer.

N/A
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to the local DNO as appropriate. The pro
forma in Appendix 3 are designed to:

a) simplify the connection procedure for
both DNO and Micro-generator Installer;

b) provide the DNO with all the information
required to assess the potential impact of
the Micro-generator connection on the
operation of the Distribution Network;

c¢) inform the DNO that the Micro-generator
installation complies with the requirements
of this EREC G98; and

d) allow the DNO to accurately record the
location of all Micro-generators connected
to the Distribution Network.

8.1.5 Upon receipt of a multiple premises Rely in the responsibility of N/A
connection application the DNO’s response | the installer.
will be in accordance with the electricity
generation standards set by the Authority
for applications connecting to the
Distribution Network.

8.2 Commissioning N/A

8.2.1 No parameter relating to the electrical Rely in the responsibility of N/A
connection and subject to type verification the installer.
certification shall be modified unless
previously agreed in writing between the
DNO and the Customer or their agent.
Customer access to such parameters shall
be prevented.

8.2.2 As part of the on-site commissioning tests Rely in the responsibility of N/A
the Installer shall carry out a functional the installer.
check of the loss of mains protection, for
example by removing the supply to the
Micro-generator during operation and
checking that the Interface Protection
operates to disconnect the Micro-generator
from the DNO’s Distribution Network. For
three phase installations this test can be
achieved by opening a three phase circuit
breaker or isolator and confirming that the
Micro-generator has shut down. Testing for
the loss of a single phase is covered in the
type testing of Inverters, see section 10.2.

8.3 Notification of Commissioning N/A
8.3.1 In accordance with ESQCR and the HSE Rely in the responsibility of N/A
Certificate of Exemption (2008) (see the installer.

Appendix 4) the Installer shall ensure that
the DNO is advised of the intention to use
the Micro-generator in parallel with the
Distribution Network no later than 28 days
(inclusive of the day of commissioning)
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after commissioning the Micro-generator.
Notification that the Micro-generator has
been commissioned is achieved by
completing an Installation Document as per
Appendix 3 Form B (Installation
Document), which also includes the
relevant details on the Micro-generator
installation required by the DNO.

8.3.2 The Installer shall supply separate Rely in the responsibility of N/A
Installation Documents for each premises the installer.
in which Micro-generators are installed
under EREC G98. Documentation may be
submitted via an agent acting on behalf of
the Installer and may be submitted
electronically.

8.4 Notification of Changes N/A

8.4.1 If a Micro-generator requires modification Rely in the responsibility of N/A
the Manufacturer must re-submit the Type | the installer.
Test Verification Report prior to the
modification being made and the Micro-
generator being recommissioned.

8.4.2 The DNO shall be notified of any Rely in the responsibility of N/A
operational incidents or failures of a Micro- | the installer.
generator that affect its compliance with
this EREC G98, without undue delay, after
the occurrence of those incidents.

8.4.3 The DNO shall have the right to request Rely in the responsibility of N/A
that the Customer arrange to have the installer.
compliance tests undertaken after any
failure, modification or replacement of any
equipment that may have an impact on the
Micro-generator’s compliance with this

EREC G98.
8.5 Notification of Decommissioning N/A
8.5.1 The Customer shall notify the DNO about Rely in the responsibility of N/A
the permanent decommissioning of a the installer.

Micro-generator by providing the
information as detailed under Appendix 3
Form D. Documentation may be submitted
by an agent acting on behalf of the
Customer and may be submitted
electronically.

9 General Technical Requirements
9.1 Frequency withstand P
9.1.1 The Micro-generator shall be capable of Considered P

remaining connected to the Distribution
Network and operating within the frequency
ranges and time periods specified in Table
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1 unless disconnection was triggered by
rate-of-change-of-frequency-type loss of
mains protection.

Table 1 — Minimum time periods for which
a Micro-generator has to be capable of
operating within different frequency ranges
without disconnecting from the Distribution
Network

47.0Hz-475Hz 20 seconds

47.5Hz-485Hz 90 minutes

48.5 Hz -49.0 Hz 90 minutes

49.0Hz-51.0Hz Unlimited

51.0Hz-51.5Hz 90 minutes

515 Hz-520Hz 15 minutes

9.2

Rate of Change of Frequency

9.2.1

With regard to the rate of change of
frequency withstand capability, a Micro-
generator shall be capable of staying
connected to the Distribution Network and
operate at rates of change of frequency up
to 1.0 Hzs-1 measured over 500 ms.

Considered

9.3

Limited Frequency Sensitive Mode — Overfrequency

9.3.1

With regard to the Limited Frequency
Sensitive Mode — Overfrequency (LFSM-
0), the Micro-generator shall be capable of
activating the provision of Active Power
Frequency Response according to EN
50438. The GB specific standard frequency
threshold shall be 50.4 Hz; the Droop
setting shall be 10%. No intentional delay
should be programmed to ensure that the
initial delay is as short as possible with a
maximum of 2 s.

Considered

9.3.2

The Micro-generator will continue to reduce
power with rising frequency with a Droop of
10% until 52.0 Hz, at which point the Micro-
generator should disconnect.

Considered

9.4

Active Power Output

9.4.1

The Micro-generator shall be capable of
maintaining constant output at its
Registered Capacity regardless of changes
in frequency, except where the output
follows the changes defined in the context
of paragraphs 9.3.1 and 9.4.2.

Considered

9.4.2

The Micro-generator shall be capable of
maintaining constant output at its

Considered
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Registered Capacity regardless of changes
in frequency in the range 49.5 — 50.4 Hz.
Below 49.5 Hz, the power output should not
drop by more than pro-rata with frequency,
ie the maximum permitted requirement is
100% power at 49.5 Hz falling linearly to
95% power at 47.0 Hz as illustrated in
Figure 2.

|

47.0 Frequency 495 50.5

100% of Active
Power output

95% of Active
Power output

Figure 2 — Change in output power with falling frequency

9.4.3

The Micro-generator shall be equipped with
a logic interface (input port) in order to
cease Active Power output within 5 s
following an instruction being received from
the DNO at the input port. By default the
logic interface will take the form of a simple
binary output that can be operated by a
simple switch or contactor. When the
switch is closed the Micro-generator can
operate normally. When the switch is
opened the Micro-generator will reduce its
Active Power to zero within 5 s. The signal
from the Micro-generator that is being
switched can be either AC (maximum value
240 V) or DC (maximum value 110 V). The
DNO may specify any additional
requirements particularly regarding remote
operation of this facility.

Considered

9.5

Power Factor

9.5.1

The power factor capability of the Micro-
generator shall conform to EN 50438.
When operating at Registered Capacity the
Micro-generator shall operate at a power
factor within the range 0.95 lagging to 0.95
leading relative to the voltage waveform
unless otherwise agreed with the DNO eg
for power factor improvement.

Considered

9.6

Automatic Connection

9.6.1

Micro-generators shall conform to EN
50438 in respect of connection and starting
to generate electric power. This includes
automatic reconnection where the
minimum observation time shall be as

Considered
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stated in Annex A12 of EN 50438.

10

Interface Protection

10.1

General

10.1.1

The Micro-generator shall conform to the Considered
Interface Protection settings set out below
(Table 2). Means shall be provided to
protect the settings from unpermitted
interference (eg via a password or seal).

10.1.2

The DNO is responsible under the Considered
Distribution Code for ensuring, by design,
that the voltage and frequency at the
Connection Point remains within statutory
limits. The Interface Protection settings
have been chosen to allow for voltage rise
or drop within the Customer’s Installation
and to allow the Micro-generator to
continue to operate outside of the statutory
frequency range as required by the EU
Network Code on Requirements for Grid
Connection of Generators.

10.1.3

Interface Protection shall be installed which | Test results see appended
disconnects the Micro-generator from the table.

DNOQO’s Distribution Network when any
parameter is outside of the settings shown
in Table 2.

Table 2 — Interface Protection settings

Protection Function Trip Setting Time Delay Setting

unv Vo-n'-20% = 184 V 25s

O stage 1 Vg-n' +14% = 2622 V/ 10s

O/ stage 2 V{prnﬁ 19% =2737 V3 05s

U/F stage 1 47.5Hz 20s

U/F stage 2 47 Hz 05s

O/F 52 Hz 05s

LoM (RoCoF) 1.0 Hzs™

T A value of 230 V phase to neutral

10.1.4

The total disconnection time for voltage Test results see appended
and frequency protection, including the table.

operating time of the disconnection device,
shall be the time delay setting with a
tolerance of, -0s + 0.5 s.

10.1.5

For the avoidance of doubt, where the Test results see appended
Distribution Network voltage or frequency table.

exceed the trip settings in Table 2, for less
than the time delay setting, the Micro-
generator should not disconnect from the
Distribution Network.

10.1.6

Fully Type Tested Micro-generators shall Considered
have protection settings set during

P
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manufacture.
10.1.7 The Manufacturer shall establish a secure Considered P

way of displaying the Interface Protection
setting information in one of the following
ways:

* A display on a screen;

* A display on a PC which can
communicate with the Micro-generator and
confirm that it is the correct Micro-
generator by means of a serial number
permanently fixed to the Micro-generator
and visible on the PC screen at the same
time as the settings; or

* Display of all Interface Protection settings
and nominal voltage and current outputs,
alongside the serial number of the Micro-
generator, permanently fixed to the Micro-
generator.

10.1.8 The provision of loose documents, Considered P
documents attached to the Micro-generator
by cable ties etc, or provision of data on
adhesive paper based products which are
not likely to survive due to fading, or failure
of the adhesive, for at least 20 years is not
acceptable.

10.1.9 In response to a protection operation the Considered P
Micro-generator shall be automatically
disconnected from the DNO’s Distribution
Network. This disconnection must be
achieved preferably by the separation of
mechanical contacts or alternatively by the
operation of a suitably rated solid state
switching device. Where a solid state
switching device is used to afford
disconnection of the Micro-generator, the
switching device shall incorporate fail safe
monitoring to check the voltage level at its
output stage. In the event that the solid
state switching device fails to disconnect
the Micro-generator, the voltage on the
output side of the switching device shall be
reduced to a value below 50 V within 0.5 s
of the protection and trip delay timer
operation.

10.1.10 Where a common protection system is Test results see appended P
used to provide the protection function for table.
multiple Micro-generators the complete
installation cannot be considered to
comprise Fully Type Tested Micro-
generators if the protection and
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connections are made up on site and so
cannot be factory tested or Fully Type
Tested. In accordance with Annex A1 or
Annex A2 if the units or Micro-generators
are specifically designed with plugs and
sockets to be interconnected on site, then
provided the assembly passes the function
tests required in Appendix 3 Form C, the
Micro-generator(s) can retain Fully Type
Tested status.

10.1.11 Once the Micro-generator has been Considered P
installed and commissioned the protection
settings shall only be altered following
written agreement between the DNO and
the Customer or their agent.

10.2 Loss of Mains Protection P
10.2.1 Loss of mains protection shall be Test results see appended P
incorporated and tested as defined in the table.

compliance type testing annex of EN
50438. Active methods which use
impedance measuring techniques by
drawing current pulses from or injecting AC
currents into the DNO’s Distribution
Network are not considered to be suitable.
For Micro-generators which generate on
more than one phase, the loss of mains
protection should be able to detect the loss
of a single phase of the supply network.
This should be tested during type testing
and recorded in the Type Test Verification
Report as per Appendix 3 Form C.

10.3 Frequency Drift and Step Change Stability Test P

10.3.1 Under normal operation of the Distribution Considered P
Network, the frequency changes over time
due to continuous unbalance of load and
generation or can experience a step
change due to the loss of a Distribution
Network component which does not cause
a loss of supply.

10.3.2 In order to ensure that such phenomena do | Considered P
not cause unnecessary tripping of Micro-
generators, stability type tests shall be
carried out.

10.3.3 The Rate of Change of Frequency (RoCoF) | Test results see appended P
and Vector Shift values required for these table.
tests are marginally less than the
corresponding protection settings for
RoCoF in Table 2 and vector shifts of up to
50°. Both stability tests shall be carried out

in all cases.
10.3.4 The stability tests are to be carried out as Test results see appended P
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per the table in Appendix 3 Form C of this table.
document and the Micro-generator should
remain connected during each and every
test. The tests shall check that the Micro-
generator remains stable and connected
during the following scenarios:

* RoCoF: 0.95 Hzs-1 from 49.0 Hz to 51.0
Hz on both rising and falling frequency; and

* Vector shift: 502 plus from 49.5 Hz and
50° minus from 50.5 Hz.

11

Quality of Supply

11.1

The power quality requirements set out in Considered
EN 50438 should be met along with the
11.1requirements described in this section
of EREC G98.

11.2

Micro-generators are likely to be installed in | Considered
large numbers on LV Distribution
11.2Networks. They are likely to operate for
long periods with no diversity between
them, and adjacent Micro-generators are
likely to be of the same technology.
Therefore, in order to accommodate a high
number of Micro-generators on a
Distribution Network, procedures are
specified in Annex A1 and Annex A2, which
need to be applied when testing for
harmonic current emissions and flicker.

11.3

The requirements of EN 50438 shall be Considered
met for DC injection.

12

Short Circuit Current Contribution

12.1

Directly Coupled Micro-generators

12.1.1

The short-circuit parameters of Considered
synchronous Micro-generators shall be
determined by means of a short-circuit test
in accordance with EN 50438.

12.2

Inverter Connected Micro-generators

12.2.1

In addition to EN 50438 Manufacturers of Considered
Inverters shall take account of the
following:

* DNOs need to understand the
contribution that Inverters make to system
fault levels in order to determine that they
can continue to safely operate their
Distribution Networks without exceeding
design fault levels for switchgear and other
circuit components; and
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+ As the output from an Inverter reduces to
zero when a short circuit is applied to its
terminals, a short circuit test does not
represent the worst case scenario; in most
cases the voltage will not collapse to zero
for a Distribution Network fault.

12.2.2

To address this issue a test, which ensures | Considered
that at least 10% of nominal voltage
remains and which allows the Micro-
generator to feed into a load with an Xto R
ratio of 2.5, is specified as detailed in
Annex A1.

Annex A1

Requirements for Type Testing of Inverter Connected Micro-generators

A11

General Considered

This Annex describes a methodology for
obtaining type certification or type
verification for Micro-generators which are
connected to the Distribution Network via
an Inverter.

The compliance testing annex of EN 50438
should be complied with except where
alternative requirements are detailed in this
Annex.

A12

Type Verification Functional Testing of Considered

the Interface Protection Test results see appended

Type testing is the responsibility of the table.
Manufacturer.

The type testing can be done by the
Manufacturer of an individual component or
by an external test house or by the supplier
of the complete system, or any combination
of them as appropriate.

The type testing will verify that the
operation of the Interface Protection shall
result:

a) in the safe disconnection of the Micro-
generator from the DNO’s Distribution
Network in the event that the protection
settings specified in Table 2 are exceeded;
and

b) in the Micro-generator remaining
connected to the DNQO’s Distribution
Network while Distribution Network

conditions are:

1) within the envelope specified by the
settings plus and minus the tolerances
specified for equipment operation in Table
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2;and

2) within the time delay settings specified in
Table 2.

Wherever possible the type testing of a
Micro-generator designed for a particular
type of prime mover should be proved
under normal conditions of operation for
that technology (unless otherwise noted).

Al1.21 Disconnection times Test results see appended P

The minimum trip time delay settings, for table.

over / under voltage, over / under
frequency and loss of mains tests below,
are presented in Table 2.

For over / under voltage, over / under
frequency and loss of mains tests,
reconnection shall be checked as detailed
below.

A1.22 Over / Under Voltage Test results see appended P

In addition to the EN 50438 over / under table.
voltage tests the tests in this paragraph
shall be undertaken.

The Interface Protection shall be tested by
operating the Controller in parallel with a
variable AC test supply, as an example see
Figure A1.1. Correct protection and ride-
through operation shall be confirmed. The
set points for over and under voltage at
which the Interface Protection disconnects
from the supply will be established by
varying the AC supply voltage. The
disconnect sequence should be initiated
when the network conditions mean the
protection should trip in accordance with
the settings in Table 2, otherwise normal
operation should continue.

A1.23 Over / Under Frequency Test results see appended P

In addition to the EN 50438 over / under table.
frequency tests the tests in this paragraph
shall be undertaken into account.

The Micro-generator shall be tested by
operating in parallel with a low impedance,
variable frequency test supply system, see
figure A1.2. Correct protection and ride-
through operation should be confirmed
during operation of the Micro-generator.
The set points for over and under
frequency at which the Micro-generator
disconnects from the supply will be
established by varying the test supply
frequency.
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A1.24 Loss of Mains Protection Test results see appended P

The tests should be carried out in table.

accordance with BS EN 62116 and a
subset of results should be recorded as
indicated in the Protection — Loss of Mains
test section of the Type Test Verification
Report, Appendix 3 Form C.

A1.25 Reconnection Test results see appended P

Further tests will confirm that once the AC table.

supply voltage and frequency have
returned to be within the stage 1 settings
specified in Table 2 following an automatic
protection trip operation there is a minimum
time delay of 20 s before the Micro-
generator output is restored (ie before the
Micro-generator automatically reconnects
to the Distribution Network).

A1.2.6 Frequency Drift and Step Change Test results see appended P
Stability test table.

The tests will be carried out using the same
circuit as specified in A1.2.3 above and
following confirmation that the Micro-
generator has passed the under and over
frequency trip tests and the under and over
frequency stability tests.

A1.27 Active power feed-in at under-frequency | Test results see appended P

EN 50438 shall be complied with in respect table.

of active power feed-in at under-frequency.

A1.28 Power response to over-frequency Test results see appended P

EN 50438 shall be complied with in respect table.

of power response to over-frequency using
a specific standard frequency threshold of
50.4 Hz and a Droop setting of 10%.

A13 POWER QUALITY Test results see appended P
table.

A1.3.1 Harmonics Test results see appended P

The tests should be carried out as specified | table.
in BS EN 61000-3-2 and can be
undertaken with a fixed source of energy at
two power levels firstly between 45 and
55% and at 100% of Registered Capacity.
The test must be carried out with a
minimum of 2 kW of rated Micro-
generators. Where an individual Micro-
generator is smaller than 2 kW it should be
tested as a group. However, where a
Micro-generator is designed to be installed
singly in an installation then this can be
tested alone, for example a domestic CHP
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unit. The maximum group size for the test
is 3.68 kW.

The results for all Micro-generators should
be normalised to a rating of 3.68 kW. The
Micro-generator or group shall meet the
harmonic emissions of Table 1 in BS EN
61000-3-2 with a scaling factor applied as
follows for each harmonic current:

BS EN 61000-3-2 Table 1 current limit x
rating of Micro-generator being tested (kW)
per phase / 3.68

A1.3.2 Power Factor Test results see appended P

The test should be undertaken as laid out table.

in EN 50438 with the following three test
voltages 230 V —6%, 230V and 230 V
+10%.

A133 Voltage Flicker Test results see appended P

The test must be carried out with a table.

minimum of 2 kW of rated Micro-
generators. Where an individual Micro-
generator is smaller than 2 kW it should be
tested as a group. However, where a
Micro-generator is designed to be installed
singly in an installation then this can be
tested alone, for example a domestic CHP
unit. The maximum group size for the test
is 3.68 KW.

The Micro-generator or group shall meet
the required dmax, dc, d(t), Pst, Plt
requirements of BS EN 61000-3-3 with a
scaling factor applied as follows for each
voltage change component.

dmayx, dc, d(t), Pst, Plt x rating of Micro-
generator being tested (kW) per phase /
3.68

The results for groups of Micro-generators
should be normalised to a rating of 3.68
kW and to the standard source impedance.
Single Micro-generators need to be
normalised to the standard source
impedance, these normalised results need
to conform to the limits set out in the Type
Test Verification Report, Appendix 3 Form
C.

For voltage change and flicker
measurements the following simplified
formula is to be used to convert the
measured values to the normalised values
where the power factor of the Micro-
generator output is 0.98 or above. Where it
is less than 0.98 then compliance with the
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full requirements of BS EN 61000-3-3 is
required.

A1.34

DC Injection for Inverters

DC injection compliance testing in EN
50438 shall be applicable to all Inverter
connected Micro-generators regardless of
connection configuration.

Test results see appended
table.

A135

Short Circuit Current Contribution for
Inverters

Inverter connected Micro-generators
generally have small short circuit fault
contributions, however, DNOs need to
understand the contribution that they make
to system fault levels in order to determine
that they can continue to safely operate
without exceeding design fault levels for
switchgear and other circuit components.

The following type tests shall be carried out
and the results noted in the Type Test
Verification Report, Appendix 3 Form C.

Test results see appended
table.

A13.6

Self-Monitoring - Solid State
Disconnection

Some Micro-generators include solid state
switching devices to disconnect from the
DNQO’s Distribution Network. In this case
10.1.9 requires the control equipment to
monitor the output stage of the Micro-
generator to ensure that in the event of a
protection initiated trip the output voltage is
either disconnected completely or reduced
to a value below 50 V AC. This shall be
verified either by self-certification by the
Manufacturer, or additional material shall
be presented to the tester sufficient to allow
an assessment to be made.

A Disconnection device
with mechanical
separation in the use of
two relays in series in line
and neutral are provided in
the SSEG.

A13.7

Electromagnetic Compatibility (EMC)

All equipment shall conform to the generic
EMC standards: BS EN61000-6-3:
Electromagnetic Compatibility, Generic
Emission Standard; and BS EN61000-6-1:
Electromagnetic Compatibility, Generic
Immunity Standard.

See Annex 1 EMC test
report.

Annex A2

Requirements for Type Testing of Synchronous Micro-generators

A21

General

The compliance testing annex of EN 50438
should be complied with except where
alternative requirements are detailed in this

The SSEG is a
photovoltaic inverter.

N/A
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Annex.

A22 Type Verification Functional Testing of | The SSEGis a N/A
the Interface Protection photovoltaic inverter.

Type testing is the responsibility of the
Manufacturer.

The type testing can be done by the
Manufacturer of an individual component,
by an external test house or by the supplier
of the complete system, or any combination
of them as appropriate.

The type testing will verify that the
operation of the Interface Protection shall
result:

a) in the safe disconnection of the Micro-
generator from the DNO’s Distribution
Network in the event that the protection
settings specified in Table 2 are exceeded,;
and

b) in the Micro-generator remaining
connected to the DNO’s Distribution
Network while Distribution Network
conditions are: 1) within the envelope
specified by the settings plus and minus the
tolerances specified for equipment
operation in Table 2; and

2) within the time delay settings specified in
Table 2.

A2.21 Disconnection times The SSEG is a N/A

The minimum trip time delay settings, for photovoltaic inverter.

over / under voltage, over / under
frequency and loss of mains tests below,
are presented in Table 2.

For over / under voltage, over / under
frequency and loss of mains tests,
reconnection shall be checked as detailed
below.

A2.22 Over / Under Voltage The SSEG is a N/A

In addition to the EN 50438 over / under photovoltaic inverter.
voltage tests the tests in this paragraph
shall be undertaken.

The Interface Protection shall be tested by
operating the Controller in parallel with a
variable AC test supply, as an example see
Figure A2.1. Correct protection and ride-
through operation shall be confirmed. The
set points for over and under voltage at
which the Interface Protection disconnects
from the supply will be established by
varying the AC supply voltage. The
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disconnect sequence should be initiated
when the network conditions of Table 2 are
met, otherwise normal operation should
continue.

A223

Over / Under Frequency

In addition to the EN 50438 over / under
frequency tests the tests in this paragraph
shall be undertaken into account.

The Interface Protection shall be tested by
operating the Controller in parallel with a
low impedance, variable frequency test
supply system, as an example see Figure
A2.2. Correct protection and ride-through
operation should be confirmed during the
test. The set points for over and under
frequency at which the Interface Protection
disconnects from the supply will be
established by varying the test supply
frequency.

The SSEG is a
photovoltaic inverter.

N/A

A224

Loss of Mains Protection

The test described in EN 50438 should be
completed at 10%, 55%, and 100% of the
Registered Capacity. In both cases a
subset of results should be recorded as
indicated in the Protection — Loss of Mains
test section of the Type Test Verification
Report, Appendix 3 Form C.

The SSEG is a
photovoltaic inverter.

N/A

A225

Reconnection

Further tests will confirm that once the AC
supply voltage and frequency have
returned to be within the stage 1 settings
specified in Table 2 following an automatic
protection trip operation there is a minimum
time delay of 20 s before the Micro-
generator output is restored (ie before the
Micro-generator automatically reconnects
to the Distribution Network).

The SSEG is a
photovoltaic inverter.

N/A

A22.6

Frequency Drift and Step Change
Stability test

The tests will be carried out using the same
circuit as specified in A.2.2.3 above and
following confirmation that the Micro-
generator has passed the under and over
frequency trip tests and the under and over
frequency stability tests.

The SSEG is a
photovoltaic inverter.

N/A

A227

Active power feed-in at under-frequency

EN 50438 shall be complied with in respect
of active power feed-in at under-frequency.

The SSEG is a
photovoltaic inverter.

N/A

A2238

Power response to over-frequency

The SSEG is a

N/A
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EN 50438 shall be complied with in respect | Photovoltaic inverter.
of power response to over-frequency using
a specific standard frequency threshold of
50.4 Hz and a Droop setting of 10%.

A23 POWER QUALITY The SSEG is a N/A
photovoltaic inverter.
A23.1 Harmonics The SSEG is a N/A

The tests should be carried out as specified photovoltaic inverter.

in BS EN 61000-3-2 and can be
undertaken with a fixed source of energy at
two power levels firstly between 45 and
55% and at 100% of Registered Capacity.

The test must be carried out with a
minimum of 2 kW of rated Micro-
generators. Where an individual Micro-
generator is smaller than 2 kW it should be
tested as a group. However, where a
Micro-generator is designed to be installed
singly in an installation then this can be
tested alone, for example a domestic CHP
unit. The maximum group size for the test
is 3.68 KW.

A23.2 Power Factor The SSEG is a N/A

The test should be undertaken as laid out photovoltaic inverter.

in EN 50438 with the following three test
voltages 230 V —6%, 230V and 230 V
+10%.

A23.3 Voltage Flicker The SSEG is a N/A

The test must be carried out with a photovoltaic inverter.

minimum of 2 kW of rated Micro-
generators. Where an individual Micro-
generator is smaller than 2 kW it should be
tested as a group. However, where a
Micro-generator is designed to be installed
singly in an installation then this can be
tested alone, for example a domestic CHP
unit. The maximum group size for the test
is 3.68 KW.

The Micro-generator or group shall meet
the required dmax, dc, d(t), Pst, PIt
requirements of BS EN 61000-3-3 with a
scaling factor applied as follows for each
voltage change component.

dmax, dc, d(t), Pst, Plt x rating of Micro-
generator being tested (kW) per phase /
3.68

The results for groups of Micro-generators
should be normalised to a rating of 3.68
kW and to the standard source impedance.
Single Micro-generators need to be
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normalised to the standard source
impedance, these normalised results need
to conform to the limits set out in the Type
Test Verification Report, Appendix 3 Form
C.

For voltage change and flicker
measurements the following simplified
formula is to be used to convert the
measured values to the normalised values
where the power factor of the Micro-
generator output is 0.98 or above. Where it
is less than 0.98 then compliance with the
full requirements of BS EN 61000-3-3 is
required.

A23.4

Short Circuit Current Contribution for The SSEG is a

Directly Coupled technology photovoltaic inverter.

DNOs need to understand the contribution
a Micro-generator makes to system fault
levels in order to determine that they can
continue to safely operate without
exceeding design fault levels for switchgear
and other circuit components.

The tests in EN 50438 shall apply.

For rotating machines and linear piston
machines the test should produce a0 —-2s
plot of the short circuit current as seen at
the Micro-generator terminals.

N/A

A23.5

Electromagnetic Compatibility (EMC) The SSEG is a

All equipment shall conform to the generic
EMC standards: BS EN61000-6-3:
Electromagnetic Compatibility, Generic
Emission Standard; and BS EN61000-6-1:
Electromagnetic Compatibility, Generic
Immunity Standard.

photovoltaic inverter.

N/A
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A1.2 Type Verification Functional Testing of the Interface Protection p
Functional safety - fault condition tests according DIN V VDE V 0126-1-1
ambient temperature [°C] : 23,2
model/type of power supply : Chroma
manufacturer of power supply : AC: 61512
P PPy DC: 62150h-1000s
rated markings of power supply : AC: 0-300V, 15kVA
' DC: 0-1000V,15A
component test condition | test fuse | fault condition
No. fault AC DC | time No. AC DC result
Relay s-c* 230V | 850V 10 -- 230V | 850V | PCE can't start up.
defect <0,1A| <0,1 min. <0,1A | <0,1A | Error message: alarm grid
K1506 A relay abnormal
Pin 3-pin 4 No hazard, no damage,
no reconnection.
Relay s-c* 230V | 850V 10 - 230V | 850V | PCE can't start up.
defect <0,1A| <0,1 min. <0,1A | <0,1A | Error message: alarm grid
K1507 A relay abnormal
Pin 3-pin 4 No hazard, no damage,
no reconnection.
Relay s-c* 230V | 850V 10 -- 230V | 850V | PCE can't start up.
defect <0,1A| <0,1 min. <0,1A | <0,1A | Error message: alarm grid
K1508 A relay abnormal
Pin 3-pin 4 No hazard, no damage,
no reconnection.
Relay s-c* 230V | 850V 10 - 230V | 850V | PCE can't start up.
defect <0,1A| <0,1 min. <0,1A | <0,1A | Error message: alarm grid
K1509 A relay abnormal
Pin 3-pin 4 No hazard, no damage,
no reconnection.
Relay s-c* 230V | 850V | 10 -- 230V | 850V | PCE can't start up.
defect <0,1A| <0,1 min. <0,1A | <0,1A | Error message: alarm grid
K6 A relay abnormal
Pin 3-pin 4 No hazard, no damage,
no reconnection.
Relay s-c* 230V | 850V | 10 - 230V | 850V |PCE can't start up.
defect <0,1A| <0,1 min. <0,1A | <0,1A | Error message: alarm grid
K7 A relay abnormal
Pin 3-pin 4 No hazard, no damage,
no reconnection.
Relay s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
defect 14, 7A|12,2A| min. <0,1A | <0,1A | Error message: alarm grid
C4063 relay abnormal
No hazard, no damage,
no reconnection.
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component test condition | test fuse | fault condition
No. fault AC DC time No. AC DC result
Relay s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
defect 14, 7A|12,2A| min. <0,1A | <0,1A | Error message: alarm grid
Q230 relay abnormal
No hazard, no damage,
no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect
- No hazard, no damage,
D1 3 pin3 to no reconnection.
pin2
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm grid
phase over voltage,unballence
defect
: No hazard, no damage,
D21 pin3 to no reconnection.
pin2
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm PE wire
phase connection abnormal
defect
: No hazard, no damage,
D1 5 pin3 to no reconnection.
pin2
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm grid
phase over voltage
defect
No hazard, no damage,
R305 no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A | 12,2A | min. <0,1A | <0,1A | Error message: alarm 3 phase
phase voltage unballance
defect
No hazard, no damage,
R308 no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect No hazard, no damage,
D§5 pin3 to no reconnection.
pin2
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect No hazard, no damage,
D§5 pin3 to no reconnection.
pini
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14,7A112,2A| min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect
: No hazard, no damage,
3?]411 pin3 to no reconnection.
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Report No.: PVUK180906N022
component test condition | test fuse | fault condition
No. fault AC DC | time No. AC DC result
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A|12,2A| min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect

: No hazard, no damage,
3?1‘21 pin3 to no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A | 12,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect

: No hazard, no damage,
gﬁ; pin3 to no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A | 12,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect

: No hazard, no damage,
r[))usﬁ pin3 to no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A|12,2A| min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect

: No hazard, no damage,
gﬁg pin3 to no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A | 12,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect

: No hazard, no damage,
r[))|r51€1; pin3 to no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A | 12,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect

: No hazard, no damage,
gﬁg pin3 to no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A|12,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect

: No hazard, no damage,
r[))|r51? pin3 to no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A|12,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect

: No hazard, no damage,
3:1‘21 pin3 to no reconnection.
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Report No.: PVUK180906N022
component test condition | test fuse | fault condition
No. fault AC DC | time No. AC DC result
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A|12,2A| min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect
: No hazard, no damage,
D14 pin3 to no reconnection.
pint
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A | 12,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect
: No hazard, no damage,
D13 pin3 to no reconnection.
pint
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A | 12,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect
: No hazard, no damage,
D12 pin3 to no reconnection.
pint
Monitoring 0-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A|12,2A| min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect
No hazard, no damage,
R109 no reconnection.
Monitoring 0-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect
No hazard, no damage,
R363 no reconnection.
Monitoring 0-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
grid voltage 14, 7A|12,2A| min. <0,1A | <0,1A | Error message: alarm ABC
phase phase over voltage
defect No hazard, no damage,
R110 no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
PV voltage 14,7A [12,2A| min. <0,1A | <0,1A | Efror message: alarm
defect BOOSTA input voltage over
D|r212 pin2 to voltage
P No hazard, no damage,
no reconnection.
Monitoring 0-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
PV voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm
defect BOOSTA input voltage over
R134 voltage
No hazard, no damage,
no reconnection.
Monitoring 0-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
PV voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm
defect BOOSTA input voltage over
R136 voltage
No hazard, no damage,
no reconnection.
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R ITAC] Report No.: PVYUK180906N022

component test condition | test fuse | fault condition
No. fault AC DC time No. AC DC result
Monitoring 0-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
PV voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm
defect BOOSTA input voltage over
R369 voltage

No hazard, no damage,

no reconnection.
Monitoring 0-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
PV voltage 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm
defect BOOSTA input voltage over
R176 voltage

No hazard, no damage,

no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
BUS 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm bus
voltage over voltage
defect

No hazard, no damage,
C432 no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
BUS 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm bus
voltage over voltage
defect

No hazard, no damage,
G429 no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
BUS 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm bus
voltage over voltage, bus voltage
defect unballance
D5 pin3 to No hazard, no damage,
pin2 no reconnection.
Monitoring s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
BUS 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm bus
voltage over voltage, bus voltage
defect unballance
D5 pin3 to No hazard, no damage,
pinT no reconnection.
Monitoring s-C 230V | 850V 10 -- 230V | 850V | PCE shutdown immediately.
BUS 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm bus
voltage over voltage
defect

: No hazard, no damage,

DB pin3 to no reconnection.
pin2
Frequency s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
measureme 14, 7A|12,2A| min. <0,1A | <0,1A | Error message: alarm under
nt defect frequency, grid fault.
C39% No hazard, no damage,

no reconnection.
Frequency S-C 230V | 850V 10 -- 230V | 850V | PCE shutdown immediately.
measureme 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm under
nt defect frequency, grid fault.
C393 No hazard, no damage,

no reconnection.
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Report No.: PVUK180906N022

component test condition | test fuse | fault condition
No. fault AC DC time No. AC DC result
Frequency s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
measureme 14, 7A|12,2A| min. <0,1A | <0,1A | Error message: alarm under
nt defect frequency, grid fault.
C389 No hazard, no damage,

no reconnection.
Grid current s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
measureme 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm inverter
nt defect over current
D19 pin3 to No hazard, no damage,
pin2 no reconnection.
Grid current 0-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
measureme 14,7A [ 12,2A| min. <0,1A | <0,1A | Error message: alarm positive
nt defect bus voltage over voltage
U23 pin7 to No hazard, no damage,
agnd no reconnection.
Grid current s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
measureme 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm inverter
nt defect circuit abnormal
€352 No hazard, no damage,

no reconnection.
Grid current s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
measureme 14, 7A | 12,2A | min. <0,1A | <0,1A | Error message: alarm inverter
nt defect circuit abnormal
C353 No hazard, no damage,

no reconnection.
Grid current s-C 230V | 850V 10 - 230V | 850V | PCE shutdown immediately.
measureme 14,7A112,2A | min. <0,1A | <0,1A | Error message: alarm inverter
nt defect circuit abnormal
C354 No hazard, no damage,

no reconnection.
Grid current s-C 230V | 850V | 10 min. - 230V | 850V | PCE shutdown immediately.
measureme 14,7 | 12,2 <0,1A | <0,1A | Error message: alarm inverter
nt defect A A over current
C355 No hazard, no damage,

no reconnection.
PV Current s-C 230V | 850V | 10 min. - 230V | 850V | PCE shutdown immediately.
measureme 14,7 | 12,2 <0,1A | <0,1A | Error message: alarm boost
nt defect A A input over current
R517 No hazard, no damage,

no reconnection.
PV Current s-C 230V | 850V | 10 min. - 230V | 850V | PCE shutdown immediately.
measureme 14,7 | 12,2 <0,1A | <0,1A | Error message: alarm boost
nt defect A A input over current
R518 No hazard, no damage,

no reconnection.
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R ITAC] Report No.: PVYUK180906N022
component test condition | test fuse | fault condition
No. fault AC DC time No. AC DC result
RCMU 0-C 230V | 850V | 10 min. - 230V | 850V | PCE shutdown immediately.
measureme 14,7 | 12,2 <0,1A | <0,1A | Error message: alarm RCD
nt defect A A fault
D9 No hazard, no damage,
no reconnection.
RCMU 0-C 230V | 850V | 10 min. -- 230V | 850V | PCE shutdown immediately.
measureme 14,7 | 12,2 <0,1A | <0,1A | Error message: alarm RCD
nt defect A A fault
R402 No hazard, no damage,
no reconnection.
RCMU 0-C 230V | 850V | 10 min. - 230V | 850V | PCE shutdown immediately.
measureme 14,7 | 12,2 <0,1A | <0,1A | Error message: alarm RCD
nt defect A A fault
R4549 No hazard, no damage,
no reconnection.
RCMU 0-C 230V | 850V | 10 min. -- 230V | 850V | PCE shutdown immediately.
measureme 14,7 | 12,2 <0,1A | <0,1A | Error message: alarm RCD
nt defect A A fault
D10 No hazard, no damage,
no reconnection.
PV s-c* 230V | 850V | 10 min. - 230V | 850V |PCE can't start up.
insulation <0,1 | <0,1 <0,1A | <0,1A | Error message: Unit can’t
measureme A A power on, alarm, ISO fault.
nt defect No hazard, no damage,
D28 pin2 to no reconnection.
pin3
PV s-c* 230V | 850V | 10 min. -- 230V | 850V | PCE can't start up.
insulation <0,1 | <0,1 <0,1A | <0,1A | Error message: Unit can’t
measureme A A power on, alarm, ISO fault.
nt defect No hazard, no damage,
R589 no reconnection.
PV s-c* 230V | 850V | 10 min. -- 230V | 850V | PCE can't start up.
insulation <0,1 | <0,1 <0,1A | <0,1A | Error message: Unit can’t
measureme A A power on, alarm, ISO fault.
nt defect No hazard, no damage,
D70 pin2 to no reconnection.
pin3
Loss of s-C 230V | 850V | 10 min. - 230V | 850V | PCE shutdown immediately.
control 14,7 | 12,2 <0,1A | <0,1A
. 4 4 d d No hazard, no damage,
DSP failure A A no reconnection.
+1,2V
Loss of s-C 230V | 850V | 10 min. - 230V | 850V | PCE shutdown immediately.
control 14,7 | 12,2 <0,1A | <0,1A
. 4 4 d d No hazard, no damage,
DSP failure A A no reconnection.
+3,3V
Loss of s-C 230V | 850V | 10 min. - 230V | 850V | PCE shutdown immediately.
control 14,7 | 12,2 <0,1A | <0,1A
, ' ' ' ’ No hazard, no damage,
DSS\E) failure A A no reconnection.
+
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Report No.: PVUK180906N022

component test condition | test fuse | fault condition
No. fault AC DC time No. AC DC result
Loss of s-C 230V | 850V | 10 min. - 230V | 850V | PCE shutdown immediately.
control 14,7 | 12,2 <0,1A | <0,1A No hazard, no damage,
Inverter A A no reconnection.
voltage
detector
X1
Communic s-C 230V | 700V | 10 min. - 230V | 820V | PCE shutdown immediately.
ation 43,4 | 441 <0,1A | <0,1A | Error message: alarm control
microcontro A A circuit fault
ller defect

No hazard, no damage,
C285 no reconnection.
Communic S-C 230V | 700V | 10 min. -- 230V | 820V | PCE shutdown immediately.
ation 43,4 | 441 <0,1A | <0,1A | Error message: alarm control
microcontro A A circuit fault
:Ijesrgifiﬁcés No hazard, no damage,
to GND no reconnection.
Note:
The errors in the control circuit simulate that the safety is even under one error ensured.
s-c: short circuit; o-c: open circuit
* Before start-up.
The conditions and testing is performed according to VDE V 0124-100, 5.4.5.2
The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-M0, SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.
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Report No.: PVYUK180906N022

Operating Range: This test should be carried out as specified in EN 50438 D.3.1. P
Over-voltage [V]: 253,0
Under-voltage [V]: 195,5
Setting values
Over-frequency [Hz]: 52,00
Under-frequency [Hz]: 47,50
- Test1:U=195,5V;f=47,5Hz; P =1,00 Sn; cosp = 1; at least 90 mins
- Test2:U=253,0V;f=51,5Hz; P=1,00 Sn; cosp = 1; at least 90 mins
- Test2:U=253,0V;f=52,0Hz;P=1,00 Sn; cosp = 1; at least 15 mins
Test sequence Voltage [V] Frequency [Hz] Output power [W] Cos ¢ [1]
1 196,0 47,50 9984 0,999
2 253,1 51,50 10000 0,999
3 253,1 52,00 10000 0,999

Note:

disabled.

During the tests the interface protection was disabled.

Operation at reduced power is allowed during test 1, equal to the maximum power that can be supplied on
reaching the maximum output current limit (P = 0,85 Sn).

During the sequence of test 2, automatic adjustment to reduce power in the case of over-frequency was
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Report No.: PVUK180906N022

A1.2.2 Over / Under Voltage
The test procedure in Annex A.1.2.2 (Inverter connected) or Annex A2 A.2.2.2 (Synchronous).
Single Phase / Phase 1
Function Setting Trip test No trip test
Voltage Time delay Voltage Time delay Votlitr?]%e / ConSirFr)n no
un 184,0V 2,55 182,9V 25725 1 §85\é / No trip
180V / .
248s No trip
O/ stage 1 262,2V 1,0s 261,0V 1,062s o8V No trip
O/ stage 2 273,7V 0,58 272,2V 0,563s 2%993?; / No trip
577,V .
0.48s No trip
Phase 2
Function Setting Trip test No trip test
Voltage Time delay Voltage Time delay Votlitr?]%e / ConSirFr)n no
un 184,0V 2,55 184,9V 25525 1 §85\é / No trip
180V / .
248s No trip
O/ stage 1 262,2V 1,0s 263,2V 1,077s o8V No trip
O/ stage 2 273,7V 0,55 275,0V 0,583s 2%993?; / No trip
577,V .
0.48s No trip
Phase 3
Function Setting Trip test No trip test
Voltage Time delay Voltage Time delay Votlitr?]%e / ConSirFr)n no
un 184,0V 2,55 184,8V 25565 1 §85\é / No trip
180V / .
248s No trip
O/ stage 1 262,2V 1,08 262,1V 1,074s 25%3\’ / No trip
O/ stage 2 273,7V 0,55 2741V 0,5585 2%993?; / No trip
577,V .
0.48s No trip
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Report No.: PVUK180906N022

Note:

The total disconnection time for voltage and frequency protection, including the operating time of the
disconnection device, shall be the time delay setting with a tolerance of, -0s + 0.5 s.

The Voltage required to trip is the setting £3.45 V. The time delay can be measured at a larger deviation than
the minimum required to operate the protection. The No trip tests need to be carried out at the setting +4 V
and for the relevant times as shown in the table above to ensure that the protection will not trip in error.

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the SUN2000-
3KTL-MO, SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-M0, SUN2000-
3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and SUN2000-
10KTL-M1 since it is almost identical in hardware and just the output power derated by software.
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O/V stage 2, Phase 1
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O/V stage 2, Phase 3
i m — | Toomsiah Samsls, .ZO‘C;rls.i.pth
T 2.0vidiv RLTeRE:500M | “v2 1P Single Seq
T 5.0A/div Mo ! 1acqs RL:5.0M
I — ) 1 792Hz Auto
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A1.2.3 Over / Under Frequency P
The test procedure in Annex A.1.2.3 (Inverter connected) or Annex A2 A.2.2.3 (Synchronous).

Function Setting Trip test No trip test
Frequency Time delay Frequency Time delay Freq.uency/ Conﬂrm no
time trip
U/F stage 1 47 5Hz 20s 47 5Hz 20,0655 A7 el No trip
U/F stage 2 47Hz 0,58 47Hz 0,5675 ! No trip
46,8 Hz / .
0,485 No trip
51,8Hz/ .
O/F 52Hz 0,5s 52Hz 0,560s 89.98s No trip
52,2 Hz/ .
0.48s No trip
Note:

The total disconnection time for voltage and frequency protection, including the operating time of the
disconnection device, shall be the time delay setting with a tolerance of, -0s + 0.5 s.

For frequency trip tests the frequency required to trip is the setting + 0.1 Hz. In order to measure the time delay
a larger deviation than the minimum required to operate the projection can be used. The “No trip tests” need to
be carried out at the setting + 0.2 Hz and for the relevant times as shown in the table above to ensure that the
protection will not trip in error.

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-MO0, SUN2000-4KTL-M0O, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.
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w0 GUET
0 GEI

RN, :20.0M

U/F stage 1

|[ s.0stdiv 200ksts

Single Seq

1 acqgs

5.0us/pt

RL:10.0M

Auto

| &Zm 366vidiv
2D 2.0vidiv

12.6A/div

w0 GUET
0 GEI

RN, :20.0M

|[ 100mstdiv 5.0msts 200nsipt
Single Seq
1 acqgs RL:5.0M

Auto
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I
=B 366V/div i X | T X 100ms/div 5.0MS/s 200nsipt
@D 2.0vidiv g 2 T Single Seq
T 12.6A/div Ny 1acqs RL:5.0M

) Auto 11F228, 2018 10
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A1.2.4 Loss of mains protection according BS EN 62116
The requirement is specified in section 10.2, test procedure in Annex A.2.2.4 P
Load imbalance (real, reactive load) for test condition A (EUT output = 100%)
Frequency: 50+/-0,1Hz
Test conditions Un=230+/-3Vac
Distortion factor of chokes < 2%
Quality =1
Disconnection limit 1s
Peur Reactive load | Pac? Qac® Peut v Q Run on
No | (% of EUT | (% of QLin (% of (% of | [W per [\3]0 [13 Time | Remarks?
rating) 6.1.d) 1) nominal) [ nominal) | phase] [ms]
1 100 100 0 0 3300 700 1,010 563 | TestA atBL
2 100 100 -5 -5 3300 700 1,037 174 TestAatIB
3 100 100 -5 0 3300 700 1,064 291 TestA at IB
4 100 100 -5 +5 3300 700 1,090 184 TestAatIB
5 100 100 0 -5 3300 700 0,985 164 TestAat B
6 100 100 0 +5 3300 700 1,035 232 TestAatIB
7 100 100 +5 -5 3300 700 0,938 172 Test A atIB
8 100 100 +5 0 3300 700 0,962 270 TestAatIB
9 100 100 +5 +5 3300 700 0,986 179 TestAat B
Parameter at 0% L= 50,07 mH R= 15,89 O C= 202,38 pF
Indicate additional shut down time included in above results. 20
. . : Y ms
(Disconnection device operation time)
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Note:

Note for technologies which have a substantial shut down time this can be added to the 0.5 seconds in
establishing that the trip occurred in less than 0.5s. Maximum shut down time could therefore be up to 1.0
seconds for these technologies.

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

Y Peut: EUT output power

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

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

4 BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power PEUT = Maximum 5)

EUT input voltage & = >90% of rated input voltage range

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

6 Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,9 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-M0, SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.

Disconnection at Pac 0% and Qac 0% reactive load and 100% nominal power

Fie | £ | vecal | Horipiisq | Trig | Eeipley oroory | Messurs | Mazk | Mah | ByScope | Atesbvre | UREEen | Help

SR AN NN R R R R R

TTTTP 0 r R rrrrrrrrrrrspnrrervrroeny

Fundamental of |ac at balance condition = 0,056A

Note:
C1: Fundamental of lac
C2: EUT Current
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A1.3.4 Loss of mains protection according BS EN 62116

The requirement is specified in section 10.2, test procedure in Annex A.2.2.4 P
Load imbalance (real, reactive load) for test condition A (EUT output = 50 % — 66 %)
Frequency: 50+/-0,1Hz
. Un=230+/-3Vac
Test conditions Distortion factor of chokes < 2%
Quality =1
Disconnection limit 1s
Peur Reactive load | Pac? Qac® Peur Vv Q Run on
No | (% of EUT | (% of Quin (% of (% of | [W per [\%’ [13 Time | Remarks?
rating) 6.1.d) 1) nominal) | nominal) | phase] [ms]
11 66 66 0 -5 2200 520 0,980 173 TestB at IB
10 66 66 0 -4 2200 520 0,985 174 TestB at IB
9 66 66 0 -3 2200 520 0,991 176 TestB at IB
8 66 66 0 -2 2200 520 0,996 195 TestB at IB
7 66 66 0 -1 2200 520 1,001 247 TestB at IB
1 66 66 0 0 2200 520 1,006 591 Test B at BL
2 66 66 0 1 2200 520 1,011 347 TestB at IB
3 66 66 0 2 2200 520 1,016 300 TestB at IB
4 66 66 0 3 2200 520 1,021 271 TestB at IB
5 66 66 0 4 2200 520 1,026 260 TestB at IB
6 66 66 0 5 2200 520 1,031 248 TestB at IB
Parameter at 0% L=77,13 mH R=24,38 Q C=131,36uF
Indicate additional shut down time included in above results.
. . . o 20 ms
(Disconnection device operation time)
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Note:

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

Y Peut: EUT output power

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

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

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

Condition B:

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

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

5 Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,5 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-MO0, SUN2000-4KTL-MO, SUN2000-5KTL-MO0, SUN2000-6KTL-MO, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.

Disconnection at Pac 0% and Qac -1% reactive load and 66% nominal power

Fie | £ | vecal | Horipiisq | Trig | Eeipley oroory | Messurs | Mazk | Mah | ByScope | Atesbvre | UREEen | Help

Note:
C1: Fundamental of lac
C2: EUT Current
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A1.3.4 Loss of mains protection according BS EN 62116

The requirement is specified in section 10.2, test procedure in Annex A.2.2.4 P
Load imbalance (real, reactive load) for test condition A (EUT output = 25 % — 33 %)
Frequency: 50+/-0,1Hz
. Un=230+/-3Vac
Test conditions Distortion factor of chokes < 2%
Quality =1
Disconnection limit 1s
Peur Reactive load | Pac? Qac® Peut vV Q Run on
No | (% of EUT | (% of Quin (% of (% of | [W per [\3]0 [13 Time | Remarks?
rating) 6.1.d) 1) nominal) | nominal) | phase] [ms]
11 33 33 0 -5 1100 304 0,984 169 TestB at IB
10 33 33 0 -4 1100 304 0,990 174 TestB at IB
9 33 33 0 -3 1100 304 0,995 179 TestB at IB
8 33 33 0 -2 1100 304 1,000 226 TestB at IB
7 33 33 0 -1 1100 304 1,005 289 TestB at IB
1 33 33 0 0 1100 304 1,010 384 |[TestBatBL
2 33 33 0 1 1100 304 1,015 347 TestB at IB
3 33 33 0 2 1100 304 1,020 298 TestB at IB
4 33 33 0 3 1100 304 1,025 295 TestB at IB
5 33 33 0 4 1100 304 1,030 268 TestB at IB
6 33 33 0 5 1100 304 1,035 255 TestB at IB
Parameter at 0% L=151,56 mH R= 48,09 Q C= 66,85 pF
Indicate additional shut down time included in above results. 20
. . : Y ms
(Disconnection device operation time)

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

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

Page 59 of 189

Tel: +86 769 8593 5656
Fax: +86 769 8599 1080
Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O




Report No.: PVUK180906N022

Note:

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

Y Peut: EUT output power

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

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

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

Condition C:

EUT output power PEUT = 25 % — 33 % 2 of maximum

EUT input voltage © = <10 % of rated input voltage range

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

6) Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,1 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-M0, SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.

File |

zl'!l‘.'
|I
T A S T I T N H I R S RN N ! L | .%. N T I N R R R R !

[ w=m 15.0810iv ELTo I, 500M | F7TT) 15.0A  400.0ms -1.56s 2.44s | QAT / s00.0mv ‘ (2.0sidiv  200kS/s 5.0ps/pt
T 15.0a/div 1M0Q §y:20.0M 719 15.0A  400.0ms -1.56s 2.44s
#13 150.0mA -1.56s 2.44s 1 acqs RL:4.0M
€17 150.0mA -1.565  2.44s Cons

W s60ms
& 334ms

‘

Fundamental of Iac at balance condition =0,102A

Note:
C1: Fundamental of lac
C2: EUT Current
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A 1.2.5 Reconnection

(Synchronous).

The test procedure in Annex A 1.2.5 (Inverter connected) or Annex A2 A 2.2.5

Test should prove that the reconnection sequence starts after a minimum delay of 20 seconds for restoration
of voltage and frequency to within the stage 1 settings of table 1.

Under Voltage(182V)

Time delay setting

Measured delay

20s

121,0s

Over Voltage(266,2V)

Time delay setting

Measured delay

20s

125,4s

Under Frequency(47,4Hz)

Time delay setting

Measured delay

20s

125,25

Over Frequency(52,1Hz)

Time delay setting

Measured delay

20s

124,8s

Checks on no reconnection when voltage or frequency is brought to just outside

stage 1 limits of table 1.

At 266,2V

At 182V

At 47,4Hz At 52,1Hz

Confirmation that the
SSEG does not re-
connect.

No reconnection

No reconnection

No reconnection No reconnection

Note:

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-M0, SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.
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A1.2.6 Frequency Drift and Step change Stability test
The requirement is specified in section 11.3, test procedure in Annex A.1.2.6 (Inverter P
connected) or Annex A2 A.2.2.6 (Synchronous).

Start Change End Confirm no trip
Frequency Frequency
Positive Vector Shift 49,0Hz +50 degrees No trip
Negative Vector Shift 50,0Hz -50 degrees No trip
Positive Frequency drift 49,0Hz +0,95Hz/sec 51,0Hz No trip
Negative Frequency drift 51,0Hz -0,95Hz/sec 49,0Hz No trip

Note:

Manufacturers considering new designs should allow for the RoCoF where stability is required to be increased
to, up to 2Hz per second, as proposed in the new European network codes, which are expected to come into
force over the period 2014/2015. Under these conditions RoCoF will cease to be an effective loss of mains
protection and is unlikely to be permitted in future revisions of this document.

For the step change test the SSEG should be operated with a measureable output at the start frequency and
then a vector shift should be applied by extending or reducing the time of a single cycle with subsequent
cycles returning to the start frequency. The start frequency should then be maintained for a period of at least
10 seconds to complete the test. The SSEG should not trip during this test.

For frequency drift tests the SSEG should be operated with a measureable output at the start frequency and
then the frequency changed in a ramp function at 0,95Hz per second to the end frequency. On reaching the
end frequency it should be maintained for a period of at least10 seconds. The SSEG should not trip during this
test.

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-M0, SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.
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A 1.2.7 Active power feed-in at under-frequency
This test should be carried out in accordance with EN 50438 Annex D.3.2 active power feed-in P
at under-frequency.
Graph of frequency a) to b) to c):
50.50 11000
- 10800
50.00
\. - 10600
49.50 \ - 10400
91s \
49.00 \ - 10200
\ 10000
48.50 \ | 9800
48.00 - 9600
\ - 9400
47.50
544s - 9200
47.00 . . . . . . . . 9000
0 100 200 300 400 500 600 700 800 900
Time(s)
F[Hz] PIW]
Test:
Switch to:
5-min mean value (each) a) 50 = 0,01 [HZz] b) - 0,4 to — 0,5 [HZ] c) - 2,410 - 2,5 [Hz]
Frequency [Hz]: 50,00 49,55 47,55
Active power [W]: 9995 9995 9996
AP/Pwm[%] per 1 Hz: 0
Test:
Operating points b) and c) must be kept for at least 5 minutes.
The test must be carried out at 100% Pn.
With a programmable AC source, the PGU is operated at 100% Pn and 50 + 0,01 Hz, thereafter the frequency
is reduced by 1 Hz/min. to - 0,4 to — 0,5 Hz and in addition to - 2,4 to - 2,5 Hz. A 5-min mean value is recorded
both before and after the frequency change.
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Assessment criterion:
The test is passed when the micro-generator

- does not disconnect from the network on a network frequency change at the operating points a) to c),
- continues to feed in 100% Pnin b) and

- the power reduction in point c) is less or equal to the power reduction of 10 % Pwm per 1 Hz drop.

Frequency [Hz]

50
0%

n
=

i 5
£ 2
Maximum allowed 4P/PM

20%

Standard curve = = Most stringent curve

Maximum allowable power reduction in case of under-frequency

Note:

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-M0, SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.
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A 1.2.8 Power response to over-frequency
This test should be carried out in accordance with EN 50438 Annex D.3.3 Power response to

N N N U N N R
& & & &S NGRS
DS S S SR SR R SN St

— W]

P_limiz[W]

Time[0,2s]

P_limit[w]

over- frequency. The test should be carried out using the specific threshold frequency of 50.4 P
Hz and Droop of 10%.
Test:
1-min mean value [Hz]: | a) 50,00 | b) 50,45 | c) 50,70 | d)51,15 | e) 50,70 f) 50,45 g) 50,00
1. Measurement a) to g): Active power output > 80% Pn
Frequency [Hz]: 50,00 50,45 50,70 51,15 50,70 50,45 50,00
Pwm [kW]: N/A 9,880 9,390 8,480 9,390 9,880 N/A
Peso [KW]: 10,000 9,884 9,384 8,483 9,384 9,884 10,000
AP es0/Pwm [%): N/A 0,06 0,06 0,07 0,06 0,04 N/A
2. Measurement a) to g): Active power output 40% and 60% after freezing > 80% Pn
Frequency [Hz]: 50,00 50,45 50,70 51,15 50,70 50,45 50,00
Pwm [kW]: N/A 5,001 4,751 4,295 4,748 5,003 N/A
Peso [kW]: 5,070 5,003 4,750 4,293 4,750 5,003 5,558
AP g60/Pwm [%]: N/A 0,02 0,01 0,02 0,02 0,01 N/A
Limit AP/P1min: + 10 % of Pm
Graph of Measurement 1.: Active power output > 80% P,
12000 51.10
51.20
I
10000 L | - I oo
8000 50.80
[W] 60C0 50.60 [Hz]
4000 50.40
50.20
2000 50.00
0 49.80
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Graph of Measurement 2.:Active power output 40% and 60% after freezing > 80% Pn
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Test:

The test is conducted for two powers. First, the test must start at a power > 80% Pn ("Measurement 1"), and in
a second test, for a power between 40% to 60% Pn ("Measurement 2"). In the second test, after freezing of the
Pwm, the available active power output must be increased to a value > 80% Pn, and after the network frequency
of 50,2 Hz is fallen below, the rise of the active power gradient must be recorded.

Point g) must be held until the micro-generator is again feeding in with the active power output available.

Assessment criterion:
For f = 50,2 Hz, the value of the Pm active power currently being generated is "frozen".
a) For adjustable micro-generators when:

1) the active power reduces between measuring points b) and f) given above with the set gradient Pwm per Hz
for a increasing frequency (or rises for a frequency decreasing again).

2) the maximum active power gradient occurring in point is less than the configured maximum active power
per minute

3) the reaction value of the setpoint determined by the gradient characteristic curve does not differ from Pn
by more than £ 10%.

4) the settling time is equal or below 2 s with an intentional delay set to zero
b) For partly adjustable micro-generators
1) when they behave as in a) within their adjustment range, and

2) when, outside the adjustable range, the power fed in on leaving the adjustment range remains constant
until shutdown. Shutdown must be no later than at 51,5 Hz.

Note:

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-MO0, SUN2000-4KTL-MO, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.
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A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-3KTL-MO

Harmonic 55% rated output power _Harmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 2,677 2,660 2,659 55,974 55,618 55,597 -
2nd 0,032 0,041 0,031 0,669 0,857 0,648 1,080
3rd 0,030 0,034 0,038 0,627 0,711 0,795 2,300
4th 0,022 0,019 0,022 0,460 0,397 0,460 0,430
5th 0,015 0,013 0,018 0,314 0,272 0,376 1,140
6th 0,012 0,011 0,013 0,251 0,230 0,272 0,300
7th 0,013 0,010 0,013 0,272 0,209 0,272 0,770
8th 0,011 0,010 0,011 0,230 0,209 0,230 0,230
9th 0,013 0,013 0,013 0,272 0,272 0,272 0,400
10th 0,012 0,010 0,010 0,251 0,209 0,209 0,184
11th 0,011 0,010 0,011 0,230 0,209 0,230 0,330
12th 0,012 0,010 0,012 0,251 0,209 0,251 0,153
13th 0,012 0,012 0,011 0,251 0,251 0,230 0,210
14th 0,010 0,011 0,011 0,209 0,230 0,230 0,131
15th 0,012 0,017 0,013 0,251 0,355 0,272 0,150
16th 0,009 0,009 0,010 0,188 0,188 0,209 0,115
17th 0,009 0,009 0,010 0,188 0,188 0,209 0,132
18th 0,008 0,009 0,009 0,167 0,188 0,188 0,102
19th 0,008 0,008 0,009 0,167 0,167 0,188 0,118
20th 0,007 0,008 0,008 0,146 0,167 0,167 0,092
21th 0,008 0,010 0,007 0,167 0,209 0,146 0,107
22th 0,006 0,006 0,006 0,125 0,125 0,125 0,084
23th 0,006 0,006 0,007 0,125 0,125 0,146 0,098
24th 0,006 0,005 0,005 0,125 0,105 0,105 0,077
25th 0,006 0,005 0,005 0,125 0,105 0,105 0,090
26th 0,004 0,004 0,005 0,084 0,084 0,105 0,071
27th 0,005 0,005 0,005 0,105 0,105 0,105 0,083
28th 0,003 0,003 0,004 0,063 0,063 0,084 0,066
29th 0,005 0,004 0,006 0,105 0,084 0,125 0,078
30th 0,004 0,004 0,004 0,084 0,084 0,084 0,061
31th 0,004 0,004 0,004 0,084 0,084 0,084 0,073
32th 0,003 0,003 0,004 0,063 0,063 0,084 0,058
33th 0,013 0,015 0,010 0,272 0,314 0,209 0,068
34th 0,003 0,003 0,003 0,063 0,063 0,063 0,054
35th 0,012 0,012 0,012 0,251 0,251 0,251 0,064
36th 0,004 0,004 0,004 0,084 0,084 0,084 0,051
37th 0,017 0,018 0,018 0,355 0,376 0,376 0,061
38th 0,004 0,004 0,004 0,084 0,084 0,084 0,048
39th 0,016 0,020 0,015 0,335 0,418 0,314 0,058
40th 0,004 0,004 0,004 0,084 0,084 0,084 0,046
41th 0,019 0,018 0,019 0,397 0,376 0,397 --
42th 0,004 0,004 0,004 0,084 0,084 0,084 --
43th 0,014 0,016 0,015 0,293 0,335 0,314 --
44th 0,003 0,003 0,003 0,063 0,063 0,063 --
45th 0,007 0,007 0,007 0,146 0,146 0,146 --
46th 0,003 0,003 0,003 0,063 0,063 0,063 --
47th 0,009 0,008 0,008 0,188 0,167 0,167 --
48th 0,003 0,003 0,003 0,063 0,063 0,063 --
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gureau Verétas Srr:enzhen Co., Lid. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
ongguan branc 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 68 of 189 TEST REPORT G98-1 VER.O



Report No.: PVUK180906N022

49th 0,018 0,018 0,017 0,376 0,376 0,355 --
50th 0,003 0,003 0,003 0,063 0,063 0,063 --
Note:

The test had been performed on the model SUN2000-3KTL-MO, and the test results are valid for the
SUN2000-3KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-3KTL-MO0

Harmonic 100% rated output power 'Harmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 4,357 4,385 4,360 99,980 99,977 99,976 -
2nd 0,008 0,009 0,006 0,189 0,204 0,144 1,080
3rd 0,012 0,025 0,014 0,278 0,576 0,319 2,300
4th 0,006 0,007 0,007 0,140 0,156 0,160 0,430
5th 0,009 0,009 0,006 0,207 0,210 0,128 1,140
6th 0,005 0,005 0,005 0,117 0,125 0,116 0,300
7th 0,007 0,008 0,006 0,157 0,177 0,141 0,770
8th 0,004 0,005 0,006 0,102 0,123 0,128 0,230
9th 0,009 0,007 0,008 0,196 0,165 0,173 0,400
10th 0,005 0,006 0,006 0,117 0,135 0,130 0,184
11th 0,007 0,007 0,005 0,152 0,153 0,120 0,330
12th 0,005 0,005 0,005 0,113 0,110 0,114 0,153
13th 0,006 0,006 0,006 0,141 0,145 0,141 0,210
14th 0,005 0,005 0,005 0,115 0,119 0,114 0,131
15th 0,007 0,007 0,009 0,153 0,161 0,217 0,150
16th 0,004 0,005 0,005 0,098 0,121 0,122 0,115
17th 0,007 0,007 0,007 0,160 0,165 0,156 0,132
18th 0,005 0,006 0,006 0,122 0,129 0,135 0,102
19th 0,006 0,006 0,005 0,139 0,144 0,124 0,118
20th 0,005 0,005 0,006 0,111 0,115 0,135 0,092
21th 0,006 0,008 0,007 0,131 0,171 0,160 0,107
22th 0,005 0,005 0,006 0,113 0,113 0,149 0,084
23th 0,007 0,007 0,006 0,170 0,161 0,148 0,098
24th 0,006 0,007 0,007 0,144 0,159 0,156 0,077
25th 0,007 0,008 0,007 0,167 0,174 0,156 0,090
26th 0,006 0,006 0,007 0,136 0,145 0,163 0,071
27th 0,006 0,009 0,010 0,135 0,195 0,218 0,083
28th 0,006 0,005 0,006 0,131 0,124 0,142 0,066
29th 0,006 0,006 0,005 0,141 0,142 0,126 0,078
30th 0,006 0,006 0,005 0,132 0,139 0,122 0,061
31th 0,005 0,006 0,005 0,126 0,129 0,114 0,073
32th 0,007 0,006 0,005 0,152 0,144 0,118 0,058
33th 0,007 0,007 0,013 0,150 0,148 0,289 0,068
34th 0,004 0,005 0,005 0,092 0,105 0,108 0,054
35th 0,005 0,005 0,005 0,111 0,111 0,123 0,064
36th 0,005 0,006 0,006 0,106 0,126 0,137 0,051
37th 0,005 0,005 0,005 0,104 0,104 0,113 0,061
38th 0,004 0,004 0,005 0,095 0,101 0,107 0,048
39th 0,004 0,007 0,007 0,097 0,168 0,159 0,058
40th 0,004 0,004 0,005 0,086 0,089 0,107 0,046
41th 0,038 0,036 0,036 0,879 0,810 0,834 --
42th 0,004 0,005 0,005 0,101 0,108 0,105 --
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43th 0,027 0,024 0,026 0,616 0,542 0,596 --
44th 0,003 0,005 0,005 0,075 0,109 0,106 --
45th 0,005 0,005 0,006 0,104 0,123 0,146 --
46th 0,004 0,004 0,004 0,085 0,082 0,101 --
47th 0,022 0,023 0,023 0,498 0,514 0,525 --
48th 0,004 0,004 0,003 0,086 0,102 0,076 --
49th 0,021 0,018 0,021 0,471 0,420 0,490 --
50th 0,004 0,005 0,004 0,092 0,119 0,090 --
Note:

The test had been performed on the model SUN2000-3KTL-MO, and the test results are valid for the
SUN2000-3KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-4KTL-MO

Harmonic 55% rated output power 'Harmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 3,203 3,179 3,181 50,229 49,853 49,884 -
2nd 0,028 0,040 0,029 0,439 0,627 0,455 1,080
3rd 0,024 0,028 0,036 0,376 0,439 0,565 2,300
4th 0,024 0,022 0,024 0,376 0,345 0,376 0,430
5th 0,014 0,010 0,014 0,220 0,157 0,220 1,140
6th 0,013 0,010 0,013 0,204 0,157 0,204 0,300
7th 0,012 0,008 0,010 0,188 0,125 0,157 0,770
8th 0,011 0,010 0,010 0,173 0,157 0,157 0,230
9th 0,009 0,008 0,011 0,141 0,125 0,173 0,400
10th 0,011 0,010 0,010 0,173 0,157 0,157 0,184
11th 0,010 0,007 0,010 0,157 0,110 0,157 0,330
12th 0,013 0,011 0,013 0,204 0,173 0,204 0,153
13th 0,010 0,009 0,009 0,157 0,141 0,141 0,210
14th 0,011 0,011 0,010 0,173 0,173 0,157 0,131
15th 0,008 0,014 0,009 0,125 0,220 0,141 0,150
16th 0,010 0,011 0,010 0,157 0,173 0,157 0,115
17th 0,008 0,007 0,007 0,125 0,110 0,110 0,132
18th 0,009 0,009 0,010 0,141 0,141 0,157 0,102
19th 0,007 0,006 0,007 0,110 0,094 0,110 0,118
20th 0,007 0,008 0,007 0,110 0,125 0,110 0,092
21th 0,007 0,007 0,005 0,110 0,110 0,078 0,107
22th 0,008 0,007 0,007 0,125 0,110 0,110 0,084
23th 0,005 0,006 0,005 0,078 0,094 0,078 0,098
24th 0,006 0,006 0,006 0,094 0,094 0,094 0,077
25th 0,005 0,005 0,004 0,078 0,078 0,063 0,090
26th 0,005 0,004 0,005 0,078 0,063 0,078 0,071
27th 0,005 0,007 0,004 0,078 0,110 0,063 0,083
28th 0,005 0,005 0,004 0,078 0,078 0,063 0,066
29th 0,005 0,005 0,005 0,078 0,078 0,078 0,078
30th 0,004 0,004 0,005 0,063 0,063 0,078 0,061
31th 0,004 0,004 0,004 0,063 0,063 0,063 0,073
32th 0,003 0,003 0,004 0,047 0,047 0,063 0,058
33th 0,011 0,013 0,009 0,173 0,204 0,141 0,068
34th 0,003 0,004 0,003 0,047 0,063 0,047 0,054
35th 0,013 0,013 0,013 0,204 0,204 0,204 0,064
36th 0,004 0,004 0,004 0,063 0,063 0,063 0,051
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37th 0,019 0,018 0,018 0,298 0,282 0,282 0,061
38th 0,004 0,004 0,004 0,063 0,063 0,063 0,048
39th 0,013 0,015 0,012 0,204 0,235 0,188 0,058
40th 0,004 0,004 0,004 0,063 0,063 0,063 0,046
41th 0,013 0,012 0,013 0,204 0,188 0,204 --
42th 0,004 0,004 0,004 0,063 0,063 0,063 --
43th 0,014 0,015 0,013 0,220 0,235 0,204 --
44th 0,004 0,003 0,004 0,063 0,047 0,063 --
45th 0,008 0,009 0,008 0,125 0,141 0,125 --
46th 0,004 0,004 0,004 0,063 0,063 0,063 --
47th 0,010 0,010 0,010 0,157 0,157 0,157 --
48th 0,004 0,004 0,004 0,063 0,063 0,063 --
49th 0,013 0,013 0,013 0,204 0,204 0,204 --
50th 0,004 0,004 0,004 0,063 0,063 0,063 --
Note:

The test had been performed on the model SUN2000-4KTL-MO, and the test results are valid for the
SUN2000-4KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-4KTL-MO

Harmonic 100% rated output power "Harmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 5,870 5,902 5,872 99,969 99,972 99,972 -
2nd 0,038 0,023 0,031 0,645 0,391 0,525 1,080
3rd 0,017 0,010 0,012 0,290 0,162 0,213 2,300
4th 0,016 0,016 0,014 0,268 0,268 0,234 0,430
5th 0,026 0,027 0,035 0,447 0,458 0,598 1,140
6th 0,005 0,005 0,006 0,084 0,090 0,095 0,300
7th 0,033 0,029 0,033 0,564 0,496 0,554 0,770
8th 0,012 0,016 0,013 0,203 0,266 0,220 0,230
9th 0,007 0,016 0,007 0,124 0,274 0,122 0,400
10th 0,017 0,018 0,018 0,292 0,302 0,301 0,184
11th 0,014 0,014 0,011 0,247 0,232 0,181 0,330
12th 0,007 0,008 0,005 0,124 0,131 0,093 0,153
13th 0,023 0,022 0,025 0,388 0,372 0,433 0,210
14th 0,004 0,007 0,006 0,076 0,121 0,106 0,131
15th 0,007 0,006 0,008 0,122 0,095 0,141 0,150
16th 0,007 0,007 0,006 0,120 0,111 0,108 0,115
17th 0,069 0,069 0,070 1,169 1,176 1,198 0,132
18th 0,007 0,006 0,006 0,118 0,106 0,105 0,102
19th 0,045 0,045 0,046 0,761 0,764 0,786 0,118
20th 0,006 0,007 0,007 0,103 0,124 0,123 0,092
21th 0,006 0,008 0,006 0,107 0,130 0,094 0,107
22th 0,007 0,007 0,007 0,111 0,114 0,119 0,084
23th 0,009 0,010 0,011 0,158 0,166 0,179 0,098
24th 0,007 0,008 0,007 0,120 0,138 0,118 0,077
25th 0,015 0,014 0,014 0,247 0,245 0,231 0,090
26th 0,011 0,012 0,009 0,188 0,198 0,159 0,071
27th 0,007 0,008 0,008 0,127 0,136 0,128 0,083
28th 0,011 0,013 0,010 0,183 0,220 0,171 0,066
29th 0,012 0,009 0,010 0,210 0,152 0,176 0,078
30th 0,009 0,007 0,007 0,146 0,123 0,122 0,061
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31th 0,010 0,008 0,007 0,163 0,134 0,119 0,073
32th 0,020 0,010 0,014 0,333 0,172 0,239 0,058
33th 0,008 0,009 0,006 0,134 0,147 0,099 0,068
34th 0,014 0,010 0,013 0,234 0,174 0,216 0,054
35th 0,009 0,007 0,008 0,156 0,122 0,141 0,064
36th 0,007 0,008 0,007 0,121 0,143 0,116 0,051
37th 0,012 0,012 0,010 0,196 0,206 0,174 0,061
38th 0,012 0,014 0,011 0,208 0,236 0,195 0,048
39th 0,011 0,008 0,009 0,187 0,141 0,154 0,058
40th 0,012 0,013 0,009 0,198 0,216 0,149 0,046
41th 0,029 0,025 0,027 0,498 0,425 0,462 --
42th 0,008 0,007 0,005 0,138 0,112 0,092 --
43th 0,014 0,016 0,012 0,233 0,268 0,209 --
44th 0,012 0,010 0,006 0,206 0,167 0,099 --
45th 0,005 0,005 0,005 0,090 0,091 0,084 --
46th 0,010 0,011 0,012 0,169 0,192 0,196 --
47th 0,021 0,017 0,021 0,354 0,296 0,358 --
48th 0,005 0,007 0,005 0,091 0,124 0,088 --
49th 0,008 0,007 0,009 0,135 0,124 0,147 --
50th 0,009 0,006 0,009 0,158 0,108 0,153 --
Note:

The test had been performed on the model SUN2000-4KTL-MO, and the test results are valid for the
SUN2000-4KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-5KTL-MO0

Harmonic 55% rated output power 'Harmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 4,301 4,275 4,269 53,958 53,632 53,5657 -
2nd 0,015 0,022 0,014 0,188 0,276 0,176 1,080
3rd 0,008 0,008 0,024 0,100 0,100 0,301 2,300
4th 0,010 0,010 0,008 0,125 0,125 0,100 0,430
5th 0,007 0,007 0,007 0,088 0,088 0,088 1,140
6th 0,009 0,008 0,009 0,113 0,100 0,113 0,300
7th 0,009 0,006 0,007 0,113 0,075 0,088 0,770
8th 0,007 0,007 0,007 0,088 0,088 0,088 0,230
9th 0,007 0,005 0,008 0,088 0,063 0,100 0,400
10th 0,010 0,009 0,009 0,125 0,113 0,113 0,184
11th 0,008 0,005 0,008 0,100 0,063 0,100 0,330
12th 0,012 0,010 0,012 0,151 0,125 0,151 0,153
13th 0,006 0,007 0,008 0,075 0,088 0,100 0,210
14th 0,010 0,009 0,008 0,125 0,113 0,100 0,131
15th 0,006 0,009 0,008 0,075 0,113 0,100 0,150
16th 0,011 0,010 0,009 0,138 0,125 0,113 0,115
17th 0,008 0,005 0,007 0,100 0,063 0,088 0,132
18th 0,009 0,009 0,010 0,113 0,113 0,125 0,102
19th 0,005 0,006 0,006 0,063 0,075 0,075 0,118
20th 0,007 0,007 0,007 0,088 0,088 0,088 0,092
21th 0,005 0,010 0,005 0,063 0,125 0,063 0,107
22th 0,008 0,007 0,007 0,100 0,088 0,088 0,084
23th 0,004 0,004 0,004 0,050 0,050 0,050 0,098
24th 0,006 0,006 0,006 0,075 0,075 0,075 0,077
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25th 0,004 0,004 0,004 0,050 0,050 0,050 0,090
26th 0,004 0,004 0,004 0,050 0,050 0,050 0,071
27th 0,004 0,005 0,004 0,050 0,063 0,050 0,083
28th 0,005 0,005 0,004 0,063 0,063 0,050 0,066
29th 0,004 0,004 0,005 0,050 0,050 0,063 0,078
30th 0,005 0,004 0,005 0,063 0,050 0,063 0,061
31th 0,005 0,006 0,005 0,063 0,075 0,063 0,073
32th 0,003 0,003 0,003 0,038 0,038 0,038 0,058
33th 0,013 0,013 0,010 0,163 0,163 0,125 0,068
34th 0,003 0,004 0,003 0,038 0,050 0,038 0,054
35th 0,017 0,017 0,018 0,213 0,213 0,226 0,064
36th 0,004 0,004 0,004 0,050 0,050 0,050 0,051
37th 0,015 0,015 0,015 0,188 0,188 0,188 0,061
38th 0,003 0,004 0,003 0,038 0,050 0,038 0,048
39th 0,017 0,022 0,016 0,213 0,276 0,201 0,058
40th 0,003 0,004 0,004 0,038 0,050 0,050 0,046
41th 0,014 0,015 0,014 0,176 0,188 0,176 --
42th 0,004 0,004 0,004 0,050 0,050 0,050 --
43th 0,017 0,017 0,017 0,213 0,213 0,213 --
44th 0,003 0,003 0,003 0,038 0,038 0,038 --
45th 0,008 0,009 0,008 0,100 0,113 0,100 --
46th 0,004 0,004 0,004 0,050 0,050 0,050 --
47th 0,011 0,011 0,011 0,138 0,138 0,138 --
48th 0,004 0,004 0,004 0,050 0,050 0,050 --
49th 0,014 0,016 0,014 0,176 0,201 0,176 --
50th 0,004 0,004 0,004 0,050 0,050 0,050 --
Note:

The test had been performed on the model SUN2000-5KTL-MO, and the test results are valid for the
SUN2000-5KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-5KTL-MO0

Harmonic 100% rated output power 'Harmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 7,340 7,335 7,297 99,982 99,981 99,983 -

2nd 0,015 0,010 0,015 0,203 0,140 0,200 1,080
3rd 0,017 0,025 0,009 0,233 0,345 0,126 2,300
4th 0,007 0,007 0,007 0,097 0,101 0,095 0,430
5th 0,041 0,036 0,048 0,552 0,492 0,654 1,140
6th 0,007 0,007 0,005 0,102 0,093 0,070 0,300
7th 0,031 0,030 0,035 0,420 0,413 0,482 0,770
8th 0,005 0,006 0,006 0,069 0,078 0,079 0,230
9th 0,008 0,007 0,006 0,111 0,091 0,079 0,400
10th 0,006 0,006 0,005 0,076 0,081 0,069 0,184
11th 0,032 0,030 0,029 0,432 0,405 0,398 0,330
12th 0,006 0,006 0,005 0,084 0,087 0,075 0,153
13th 0,013 0,014 0,010 0,173 0,194 0,137 0,210
14th 0,007 0,007 0,006 0,094 0,089 0,083 0,131
15th 0,009 0,009 0,007 0,122 0,118 0,103 0,150
16th 0,006 0,007 0,007 0,086 0,097 0,096 0,115
17th 0,032 0,029 0,023 0,443 0,392 0,310 0,132
18th 0,006 0,009 0,008 0,079 0,123 0,109 0,102
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19th 0,048 0,045 0,044 0,655 0,607 0,601 0,118
20th 0,008 0,010 0,007 0,112 0,134 0,097 0,092
21th 0,011 0,008 0,008 0,144 0,103 0,116 0,107
22th 0,006 0,007 0,006 0,085 0,098 0,088 0,084
23th 0,012 0,011 0,011 0,165 0,143 0,146 0,098
24th 0,007 0,007 0,007 0,092 0,092 0,091 0,077
25th 0,012 0,012 0,009 0,160 0,164 0,128 0,090
26th 0,009 0,007 0,007 0,118 0,102 0,100 0,071
27th 0,009 0,008 0,010 0,119 0,109 0,141 0,083
28th 0,008 0,008 0,008 0,103 0,102 0,108 0,066
29th 0,010 0,007 0,010 0,130 0,100 0,138 0,078
30th 0,010 0,011 0,008 0,142 0,148 0,106 0,061
31th 0,009 0,007 0,008 0,120 0,096 0,112 0,073
32th 0,010 0,010 0,010 0,132 0,130 0,130 0,058
33th 0,009 0,009 0,010 0,125 0,117 0,139 0,068
34th 0,008 0,009 0,008 0,108 0,118 0,103 0,054
35th 0,009 0,008 0,008 0,121 0,112 0,116 0,064
36th 0,009 0,009 0,009 0,128 0,118 0,121 0,051
37th 0,007 0,010 0,010 0,102 0,134 0,139 0,061
38th 0,010 0,010 0,008 0,141 0,133 0,114 0,048
39th 0,009 0,008 0,011 0,127 0,112 0,144 0,058
40th 0,008 0,010 0,009 0,103 0,135 0,118 0,046
41th 0,009 0,017 0,017 0,123 0,237 0,239 --
42th 0,008 0,013 0,010 0,114 0,182 0,140 --
43th 0,025 0,018 0,018 0,334 0,247 0,246 --
44th 0,008 0,009 0,008 0,106 0,128 0,115 --
45th 0,009 0,010 0,008 0,129 0,138 0,105 --
46th 0,006 0,008 0,007 0,087 0,108 0,102 --
47th 0,027 0,026 0,027 0,372 0,353 0,365 --
48th 0,007 0,007 0,008 0,091 0,100 0,115 --
49th 0,008 0,012 0,010 0,111 0,165 0,140 --
50th 0,007 0,007 0,006 0,098 0,095 0,087 --
Note:

The test had been performed on the model SUN2000-5KTL-MO, and the test results are valid for the
SUN2000-5KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-6KTL-MO

Harmonic 55% rated output power 'Harmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 4,357 4,385 4,360 54,661 55,012 54,698 -
2nd 0,008 0,009 0,006 0,100 0,113 0,075 1,080
3rd 0,012 0,025 0,014 0,151 0,314 0,176 2,300
4th 0,006 0,007 0,007 0,075 0,088 0,088 0,430
5th 0,009 0,009 0,006 0,113 0,113 0,075 1,140
6th 0,005 0,005 0,005 0,063 0,063 0,063 0,300
7th 0,007 0,008 0,006 0,088 0,100 0,075 0,770
8th 0,004 0,005 0,006 0,050 0,063 0,075 0,230
9th 0,009 0,007 0,008 0,113 0,088 0,100 0,400
10th 0,005 0,006 0,006 0,063 0,075 0,075 0,184
11th 0,007 0,007 0,005 0,088 0,088 0,063 0,330
12th 0,005 0,005 0,005 0,063 0,063 0,063 0,153
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13th 0,006 0,006 0,006 0,075 0,075 0,075 0,210
14th 0,005 0,005 0,005 0,063 0,063 0,063 0,131
15th 0,007 0,007 0,009 0,088 0,088 0,113 0,150
16th 0,004 0,005 0,005 0,050 0,063 0,063 0,115
17th 0,007 0,007 0,007 0,088 0,088 0,088 0,132
18th 0,005 0,006 0,006 0,063 0,075 0,075 0,102
19th 0,006 0,006 0,005 0,075 0,075 0,063 0,118
20th 0,005 0,005 0,006 0,063 0,063 0,075 0,092
21th 0,006 0,008 0,007 0,075 0,100 0,088 0,107
22th 0,005 0,005 0,006 0,063 0,063 0,075 0,084
23th 0,007 0,007 0,006 0,088 0,088 0,075 0,098
24th 0,006 0,007 0,007 0,075 0,088 0,088 0,077
25th 0,007 0,008 0,007 0,088 0,100 0,088 0,090
26th 0,006 0,006 0,007 0,075 0,075 0,088 0,071
27th 0,006 0,009 0,010 0,075 0,113 0,125 0,083
28th 0,006 0,005 0,006 0,075 0,063 0,075 0,066
29th 0,006 0,006 0,005 0,075 0,075 0,063 0,078
30th 0,006 0,006 0,005 0,075 0,075 0,063 0,061
31th 0,005 0,006 0,005 0,063 0,075 0,063 0,073
32th 0,007 0,006 0,005 0,088 0,075 0,063 0,058
33th 0,007 0,007 0,013 0,088 0,088 0,163 0,068
34th 0,004 0,005 0,005 0,050 0,063 0,063 0,054
35th 0,005 0,005 0,005 0,063 0,063 0,063 0,064
36th 0,005 0,006 0,006 0,063 0,075 0,075 0,051
37th 0,005 0,005 0,005 0,063 0,063 0,063 0,061
38th 0,004 0,004 0,005 0,050 0,050 0,063 0,048
39th 0,004 0,007 0,007 0,050 0,088 0,088 0,058
40th 0,004 0,004 0,005 0,050 0,050 0,063 0,046
41th 0,038 0,036 0,036 0,477 0,452 0,452 --

42th 0,004 0,005 0,005 0,050 0,063 0,063 --

43th 0,027 0,024 0,026 0,339 0,301 0,326 --

44th 0,003 0,005 0,005 0,038 0,063 0,063 --

45th 0,005 0,005 0,006 0,063 0,063 0,075 --

46th 0,004 0,004 0,004 0,050 0,050 0,050 --

47th 0,022 0,023 0,023 0,276 0,289 0,289 --

48th 0,004 0,004 0,003 0,050 0,050 0,038 --

49th 0,021 0,018 0,021 0,263 0,226 0,263 --

50th 0,004 0,005 0,004 0,050 0,063 0,050 --

Note:

The test had been performed on the model SUN2000-6KTL-MO, and the test results are valid for the
SUN2000-6KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-6KTL-MO

Harmonic 100% rated output power Harmonic current
. — limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 8,756 8,750 8,706 99,987 99,985 99,986 -
2nd 0,012 0,010 0,009 0,136 0,110 0,105 1,080
3rd 0,018 0,024 0,013 0,211 0,273 0,154 2,300
4th 0,007 0,008 0,007 0,081 0,090 0,079 0,430
5th 0,037 0,035 0,048 0,424 0,400 0,553 1,140
6th 0,008 0,007 0,007 0,090 0,081 0,080 0,300
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7th 0,030 0,033 0,034 0,342 0,378 0,390 0,770
8th 0,006 0,008 0,007 0,068 0,090 0,079 0,230
9th 0,011 0,006 0,005 0,128 0,066 0,060 0,400
10th 0,006 0,006 0,007 0,073 0,070 0,081 0,184
11th 0,005 0,009 0,007 0,062 0,100 0,086 0,330
12th 0,007 0,007 0,006 0,085 0,082 0,071 0,153
13th 0,024 0,021 0,027 0,278 0,240 0,313 0,210
14th 0,007 0,007 0,007 0,082 0,080 0,084 0,131
15th 0,006 0,009 0,008 0,072 0,098 0,091 0,150
16th 0,006 0,006 0,007 0,069 0,073 0,081 0,115
17th 0,052 0,049 0,049 0,592 0,562 0,567 0,132
18th 0,009 0,009 0,007 0,098 0,105 0,077 0,102
19th 0,055 0,055 0,055 0,632 0,629 0,630 0,118
20th 0,009 0,008 0,009 0,106 0,095 0,099 0,092
21th 0,006 0,007 0,006 0,071 0,082 0,064 0,107
22th 0,006 0,008 0,008 0,070 0,094 0,089 0,084
23th 0,008 0,010 0,008 0,088 0,117 0,095 0,098
24th 0,010 0,010 0,008 0,110 0,114 0,089 0,077
25th 0,020 0,015 0,016 0,226 0,170 0,186 0,090
26th 0,009 0,010 0,008 0,098 0,109 0,093 0,071
27th 0,006 0,011 0,007 0,072 0,129 0,086 0,083
28th 0,007 0,009 0,008 0,078 0,101 0,095 0,066
29th 0,008 0,014 0,017 0,097 0,163 0,191 0,078
30th 0,010 0,011 0,010 0,118 0,124 0,112 0,061
31th 0,008 0,012 0,012 0,097 0,138 0,133 0,073
32th 0,010 0,011 0,008 0,109 0,128 0,093 0,058
33th 0,010 0,009 0,008 0,109 0,098 0,092 0,068
34th 0,008 0,010 0,009 0,088 0,112 0,107 0,054
35th 0,007 0,009 0,009 0,085 0,104 0,100 0,064
36th 0,009 0,011 0,008 0,098 0,123 0,097 0,051
37th 0,017 0,010 0,015 0,189 0,110 0,174 0,061
38th 0,008 0,009 0,007 0,095 0,104 0,086 0,048
39th 0,007 0,015 0,008 0,085 0,170 0,090 0,058
40th 0,007 0,009 0,007 0,075 0,097 0,086 0,046
41th 0,039 0,044 0,043 0,440 0,504 0,491 --

42th 0,009 0,010 0,007 0,099 0,119 0,079 --

43th 0,021 0,020 0,018 0,238 0,225 0,208 --

44th 0,008 0,009 0,006 0,095 0,100 0,071 --

45th 0,006 0,007 0,006 0,073 0,082 0,067 --

46th 0,005 0,008 0,006 0,059 0,089 0,071 --

47th 0,033 0,037 0,038 0,376 0,427 0,436 --

48th 0,008 0,007 0,006 0,087 0,082 0,073 --

49th 0,013 0,011 0,008 0,148 0,128 0,095 --

50th 0,006 0,007 0,005 0,068 0,077 0,057 --

Note:

The test had been performed on the model SUN2000-6KTL-MO, and the test results are valid for the
SUN2000-6KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-8KTL-MO

Harmonic 55% rated output power Harmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase | PhaselLi | PhaseL2 | PhaseL3 | Phase L1 | Phase L2 | Phase L3 -
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1st 5,870 5,902 5,872 50,629 50,905 50,646 -

2nd 0,038 0,023 0,031 0,328 0,198 0,267 1,080
3rd 0,017 0,010 0,012 0,147 0,086 0,104 2,300
4th 0,016 0,016 0,014 0,138 0,138 0,121 0,430
5th 0,026 0,027 0,035 0,224 0,233 0,302 1,140
6th 0,005 0,005 0,006 0,043 0,043 0,052 0,300
7th 0,033 0,029 0,033 0,285 0,250 0,285 0,770
8th 0,012 0,016 0,013 0,104 0,138 0,112 0,230
9th 0,007 0,016 0,007 0,060 0,138 0,060 0,400
10th 0,017 0,018 0,018 0,147 0,155 0,155 0,184
11th 0,014 0,014 0,011 0,121 0,121 0,095 0,330
12th 0,007 0,008 0,005 0,060 0,069 0,043 0,153
13th 0,023 0,022 0,025 0,198 0,190 0,216 0,210
14th 0,004 0,007 0,006 0,035 0,060 0,052 0,131
15th 0,007 0,006 0,008 0,060 0,052 0,069 0,150
16th 0,007 0,007 0,006 0,060 0,060 0,052 0,115
17th 0,069 0,069 0,070 0,595 0,595 0,604 0,132
18th 0,007 0,006 0,006 0,060 0,052 0,052 0,102
19th 0,045 0,045 0,046 0,388 0,388 0,397 0,118
20th 0,006 0,007 0,007 0,052 0,060 0,060 0,092
21th 0,006 0,008 0,006 0,052 0,069 0,052 0,107
22th 0,007 0,007 0,007 0,060 0,060 0,060 0,084
23th 0,009 0,010 0,011 0,078 0,086 0,095 0,098
24th 0,007 0,008 0,007 0,060 0,069 0,060 0,077
25th 0,015 0,014 0,014 0,129 0,121 0,121 0,090
26th 0,011 0,012 0,009 0,095 0,104 0,078 0,071
27th 0,007 0,008 0,008 0,060 0,069 0,069 0,083
28th 0,011 0,013 0,010 0,095 0,112 0,086 0,066
29th 0,012 0,009 0,010 0,104 0,078 0,086 0,078
30th 0,009 0,007 0,007 0,078 0,060 0,060 0,061
31th 0,010 0,008 0,007 0,086 0,069 0,060 0,073
32th 0,020 0,010 0,014 0,173 0,086 0,121 0,058
33th 0,008 0,009 0,006 0,069 0,078 0,052 0,068
34th 0,014 0,010 0,013 0,121 0,086 0,112 0,054
35th 0,009 0,007 0,008 0,078 0,060 0,069 0,064
36th 0,007 0,008 0,007 0,060 0,069 0,060 0,051
37th 0,012 0,012 0,010 0,104 0,104 0,086 0,061
38th 0,012 0,014 0,011 0,104 0,121 0,095 0,048
39th 0,011 0,008 0,009 0,095 0,069 0,078 0,058
40th 0,012 0,013 0,009 0,104 0,112 0,078 0,046
41th 0,029 0,025 0,027 0,250 0,216 0,233 --

42th 0,008 0,007 0,005 0,069 0,060 0,043 --

43th 0,014 0,016 0,012 0,121 0,138 0,104 --

44th 0,012 0,010 0,006 0,104 0,086 0,052 --

45th 0,005 0,005 0,005 0,043 0,043 0,043 --

46th 0,010 0,011 0,012 0,086 0,095 0,104 --

47th 0,021 0,017 0,021 0,181 0,147 0,181 --

48th 0,005 0,007 0,005 0,043 0,060 0,043 --

49th 0,008 0,007 0,009 0,069 0,060 0,078 --

50th 0,009 0,006 0,009 0,078 0,052 0,078 --

Note:

The test had been performed on the model SUN2000-8KTL-MO, and the test results are valid for the
SUN2000-8KTL-M1 since it is identical in rated output power.
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A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-8KTL-MO

; 100% rated output power Harmonic current
ACLEIAE . - limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 11,646 11,640 11,583 99,991 99,991 99,991 -
2nd 0,017 0,015 0,007 0,145 0,129 0,065 1,080
3rd 0,023 0,027 0,018 0,198 0,232 0,159 2,300
4th 0,009 0,010 0,008 0,077 0,082 0,066 0,430
5th 0,058 0,053 0,074 0,502 0,459 0,636 1,140
6th 0,006 0,007 0,007 0,048 0,059 0,063 0,300
7th 0,031 0,033 0,035 0,264 0,283 0,300 0,770
8th 0,006 0,006 0,006 0,052 0,055 0,048 0,230
9th 0,016 0,007 0,007 0,134 0,060 0,058 0,400
10th 0,007 0,007 0,006 0,063 0,058 0,055 0,184
11th 0,007 0,006 0,007 0,060 0,049 0,063 0,330
12th 0,006 0,006 0,006 0,050 0,051 0,053 0,153
13th 0,030 0,029 0,032 0,261 0,252 0,276 0,210
14th 0,006 0,008 0,006 0,056 0,066 0,054 0,131
15th 0,005 0,009 0,008 0,046 0,075 0,071 0,150
16th 0,007 0,007 0,008 0,060 0,064 0,069 0,115
17th 0,026 0,020 0,025 0,219 0,175 0,218 0,132
18th 0,009 0,007 0,007 0,073 0,061 0,061 0,102
19th 0,034 0,036 0,034 0,293 0,308 0,296 0,118
20th 0,010 0,009 0,008 0,083 0,075 0,070 0,092
21th 0,008 0,011 0,007 0,069 0,094 0,060 0,107
22th 0,008 0,008 0,008 0,067 0,065 0,072 0,084
23th 0,009 0,009 0,008 0,077 0,075 0,067 0,098
24th 0,011 0,009 0,007 0,096 0,074 0,064 0,077
25th 0,015 0,017 0,017 0,131 0,148 0,145 0,090
26th 0,010 0,009 0,010 0,085 0,076 0,084 0,071
27th 0,009 0,008 0,010 0,075 0,072 0,083 0,083
28th 0,010 0,011 0,010 0,083 0,093 0,086 0,066
29th 0,009 0,012 0,014 0,073 0,106 0,123 0,078
30th 0,014 0,013 0,012 0,124 0,108 0,103 0,061
31th 0,016 0,016 0,014 0,138 0,138 0,117 0,073
32th 0,014 0,015 0,011 0,120 0,128 0,098 0,058
33th 0,011 0,012 0,011 0,091 0,104 0,099 0,068
34th 0,011 0,011 0,013 0,097 0,098 0,116 0,054
35th 0,012 0,017 0,015 0,099 0,146 0,134 0,064
36th 0,014 0,015 0,013 0,120 0,125 0,116 0,051
37th 0,010 0,012 0,010 0,084 0,100 0,083 0,061
38th 0,014 0,015 0,015 0,118 0,132 0,131 0,048
39th 0,014 0,014 0,013 0,121 0,122 0,115 0,058
40th 0,010 0,011 0,010 0,090 0,092 0,084 0,046
41th 0,034 0,032 0,031 0,294 0,277 0,269 --
42th 0,015 0,013 0,011 0,131 0,113 0,093 --
43th 0,037 0,036 0,038 0,317 0,313 0,326 -
44th 0,009 0,010 0,007 0,080 0,083 0,061 --
45th 0,010 0,010 0,010 0,082 0,084 0,087 --
46th 0,008 0,009 0,009 0,066 0,077 0,078 --
47th 0,017 0,014 0,018 0,143 0,122 0,156 --
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48th 0,010 0,011 0,011 0,085 0,099 0,096 --

49th 0,027 0,023 0,022 0,235 0,201 0,189 --

50th 0,009 0,008 0,008 0,079 0,073 0,072 --
Note:

The test had been performed on the model SUN2000-8KTL-MO, and the test results are valid for the
SUN2000-8KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-10KTL-MO

Harmonic 55% rated output power _Harmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 7,340 7,335 7,297 50,646 50,612 50,349 -
2nd 0,015 0,010 0,015 0,104 0,069 0,104 1,080
3rd 0,017 0,025 0,009 0,117 0,173 0,062 2,300
4th 0,007 0,007 0,007 0,048 0,048 0,048 0,430
5th 0,041 0,036 0,048 0,283 0,248 0,331 1,140
6th 0,007 0,007 0,005 0,048 0,048 0,035 0,300
7th 0,031 0,030 0,035 0,214 0,207 0,242 0,770
8th 0,005 0,006 0,006 0,035 0,041 0,041 0,230
9th 0,008 0,007 0,006 0,055 0,048 0,041 0,400
10th 0,006 0,006 0,005 0,041 0,041 0,035 0,184
11th 0,032 0,030 0,029 0,221 0,207 0,200 0,330
12th 0,006 0,006 0,005 0,041 0,041 0,035 0,153
13th 0,013 0,014 0,010 0,090 0,097 0,069 0,210
14th 0,007 0,007 0,006 0,048 0,048 0,041 0,131
15th 0,009 0,009 0,007 0,062 0,062 0,048 0,150
16th 0,006 0,007 0,007 0,041 0,048 0,048 0,115
17th 0,032 0,029 0,023 0,221 0,200 0,159 0,132
18th 0,006 0,009 0,008 0,041 0,062 0,055 0,102
19th 0,048 0,045 0,044 0,331 0,311 0,304 0,118
20th 0,008 0,010 0,007 0,055 0,069 0,048 0,092
21th 0,011 0,008 0,008 0,076 0,055 0,055 0,107
22th 0,006 0,007 0,006 0,041 0,048 0,041 0,084
23th 0,012 0,011 0,011 0,083 0,076 0,076 0,098
24th 0,007 0,007 0,007 0,048 0,048 0,048 0,077
25th 0,012 0,012 0,009 0,083 0,083 0,062 0,090
26th 0,009 0,007 0,007 0,062 0,048 0,048 0,071
27th 0,009 0,008 0,010 0,062 0,055 0,069 0,083
28th 0,008 0,008 0,008 0,055 0,055 0,055 0,066
29th 0,010 0,007 0,010 0,069 0,048 0,069 0,078
30th 0,010 0,011 0,008 0,069 0,076 0,055 0,061
31th 0,009 0,007 0,008 0,062 0,048 0,055 0,073
32th 0,010 0,010 0,010 0,069 0,069 0,069 0,058
33th 0,009 0,009 0,010 0,062 0,062 0,069 0,068
34th 0,008 0,009 0,008 0,055 0,062 0,055 0,054
35th 0,009 0,008 0,008 0,062 0,055 0,055 0,064
36th 0,009 0,009 0,009 0,062 0,062 0,062 0,051
37th 0,007 0,010 0,010 0,048 0,069 0,069 0,061
38th 0,010 0,010 0,008 0,069 0,069 0,055 0,048
39th 0,009 0,008 0,011 0,062 0,055 0,076 0,058
40th 0,008 0,010 0,009 0,055 0,069 0,062 0,046
41th 0,009 0,017 0,017 0,062 0,117 0,117 --
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42th 0,008 0,013 0,010 0,055 0,090 0,069 --
43th 0,025 0,018 0,018 0,173 0,124 0,124 --
44th 0,008 0,009 0,008 0,055 0,062 0,055 --
45th 0,009 0,010 0,008 0,062 0,069 0,055 --
46th 0,006 0,008 0,007 0,041 0,055 0,048 --
47th 0,027 0,026 0,027 0,186 0,179 0,186 --
48th 0,007 0,007 0,008 0,048 0,048 0,055 --
49th 0,008 0,012 0,010 0,055 0,083 0,069 --
50th 0,007 0,007 0,006 0,048 0,048 0,041 --
Note:

The test had been performed on the model SUN2000-10KTL-MO0, and the test results are valid for the
SUN2000-10KTL-M1 since it is identical in rated output power.

A1.3.1 Harmonic Current Emissions
The test requirements are specified in Annex A1 A.1.3.1 (Inverter connected) or Annex A2 P
A.2.3.1 (Synchronous).

SUN2000-10KTL-MO

Harmonic 100% rated output power _ngmonic current
: : limit EN 61000-3-2,
order Measured Value (MV) in Amps Measured Value (MV) in % Class A [A]
Phase Phase L1 | Phase L2 | Phase L3 | Phase L1 | Phase L2 | Phase L3 --
1st 14,408 14,521 14,423 99,993 99,992 99,992 -
2nd 0,030 0,016 0,025 0,207 0,113 0,173 1,080
3rd 0,043 0,016 0,036 0,299 0,110 0,246 2,300
4th 0,010 0,012 0,015 0,070 0,084 0,102 0,430
5th 0,017 0,018 0,016 0,117 0,124 0,110 1,140
6th 0,008 0,009 0,008 0,054 0,060 0,053 0,300
7th 0,011 0,009 0,012 0,074 0,063 0,080 0,770
8th 0,007 0,009 0,009 0,048 0,062 0,063 0,230
9th 0,010 0,014 0,008 0,069 0,096 0,055 0,400
10th 0,007 0,008 0,008 0,050 0,057 0,055 0,184
11th 0,010 0,010 0,011 0,071 0,069 0,076 0,330
12th 0,007 0,007 0,007 0,047 0,049 0,050 0,153
13th 0,009 0,012 0,012 0,064 0,085 0,081 0,210
14th 0,006 0,008 0,008 0,044 0,058 0,057 0,131
15th 0,006 0,007 0,009 0,044 0,047 0,059 0,150
16th 0,008 0,008 0,007 0,057 0,058 0,051 0,115
17th 0,009 0,009 0,008 0,062 0,060 0,053 0,132
18th 0,007 0,007 0,008 0,048 0,048 0,054 0,102
19th 0,008 0,009 0,009 0,055 0,063 0,061 0,118
20th 0,006 0,007 0,007 0,043 0,045 0,046 0,092
21th 0,006 0,007 0,009 0,043 0,045 0,061 0,107
22th 0,007 0,007 0,007 0,047 0,049 0,050 0,084
23th 0,009 0,009 0,009 0,063 0,059 0,065 0,098
24th 0,008 0,008 0,007 0,053 0,052 0,050 0,077
25th 0,008 0,009 0,009 0,059 0,064 0,065 0,090
26th 0,006 0,007 0,007 0,043 0,050 0,048 0,071
27th 0,009 0,010 0,008 0,061 0,069 0,059 0,083
28th 0,008 0,010 0,010 0,056 0,071 0,070 0,066
29th 0,008 0,008 0,009 0,055 0,057 0,062 0,078
30th 0,009 0,011 0,011 0,064 0,074 0,077 0,061
31th 0,009 0,010 0,010 0,060 0,070 0,071 0,073
32th 0,009 0,018 0,017 0,062 0,126 0,119 0,058
33th 0,013 0,014 0,013 0,089 0,096 0,088 0,068
34th 0,013 0,018 0,015 0,090 0,121 0,105 0,054
35th 0,048 0,048 0,036 0,330 0,331 0,248 0,064
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36th 0,017 0,020 0,016 0,121 0,141 0,110 0,051
37th 0,026 0,042 0,037 0,178 0,290 0,255 0,061
38th 0,011 0,025 0,026 0,075 0,174 0,180 0,048
39th 0,025 0,015 0,016 0,171 0,102 0,110 0,058
40th 0,016 0,025 0,019 0,108 0,172 0,135 0,046
41th 0,022 0,024 0,034 0,154 0,163 0,239 --
42th 0,016 0,023 0,018 0,108 0,158 0,123 --
43th 0,031 0,032 0,037 0,217 0,220 0,257 --
44th 0,013 0,022 0,020 0,088 0,149 0,141 --
45th 0,018 0,015 0,016 0,124 0,103 0,110 --
46th 0,012 0,019 0,017 0,083 0,132 0,118 --
47th 0,034 0,045 0,039 0,235 0,308 0,267 --
48th 0,014 0,015 0,015 0,099 0,102 0,105 --
49th 0,032 0,020 0,028 0,221 0,138 0,192 --
50th 0,010 0,023 0,020 0,071 0,158 0,136 --
Note:

The test had been performed on the model SUN2000-10KTL-MO0, and the test results are valid for the
SUN2000-10KTL-M1 since it is identical in rated output power.
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A1.3.2 Power factor
The requirement is specified in section 9.5, test procedure in Annex A1 A.1.3.2 (Inverter P
connected) or Annex A2 A.2.3.2 (Synchronous).

SUN2000-3KTL-MO

Output power 216,2V 230V 25320V
20% 0,9955 0,9962 0,9951
Measured at three voltage
50% 0,9991 0,9992 0,9991 levels and at full output.
Voltage to be maintained
75% 0,9996 0,9996 0,9996 within +1.5% of the stated
level during the test.
100% 0,9998 0,9998 0,9998
Limit >0,95 >0,95 >0,95
SUN2000-10KTL-MO
Output power 216,2V 230V 25320V
20% 0,9996 0,9996 0,9995
Measured at three voltage
50% 0,9999 0,9993 0,9999 levels and at full output.
Voltage to be maintained
75% 0,9999 0,9997 0,9999 within +1.5% of the stated
level during the test.
100% 0,9999 0,9998 0,9999
Limit >0,95 >0,95 >0,95
Note:

The power factor capability of the SSEG shall conform to EN 50438. When operating at Registered Capacity
the SSEGshall operate at a power factor within the range 0.95 lagging to 0.95 leading relative to the voltage
waveform unless otherwise agreed with the DNO eg for power factor improvement.

The test set up shall be such that the Inverter supplies full load to the DNO’s Distribution System via the power
factor (pf) meter and the variac as shown below in figure A5. The Inverter pf should be within the limits given in
5.6, for three test voltages 230 V —6%, 230V and 230 V +10%.

The test had been performed on the model SUN2000-3KTL-M0O and SUN2000-10KTL-MO, the test results are
valid for the SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-M0, SUN2000-
3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and SUN2000-
10KTL-M1 since it is almost identical in hardware and just the output power derated by software.
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A 1.3.3 Voltage Flicker P
The requirement is specified in section 5.4.2, test procedure in Annex A or B 1.4.3
Maximum permissible voltage fluctuation (expressed as a percentage of nominal
Test conditions: voltage at 100 % power) and flicker as per EN 61000-3-3
Starting Stopping Running
Limit 3,30/0 3,30/0 Pst=1 ,0 Plt=0,65
Test value See below
Nao. de[%] dmax]%] d(t)[ms] Pst
No. de[%] dmax[%] d(t)[ms] Pst 1 0.00 0.00 0.00 0.o7
1 0.00 0.00 0.00 0.07 2 0.02 0.07 0.00 0.08
2 0.09 0.10 0.00 0.08 3 0.01 0.06 0.00 0.08
3 0.12 012 .00 008 4 0.06 0.06 0.00 0.08
; g'ﬁg g'éi gﬁ g?g 5 0.25 0.28 0.00 0.08
. 024 029 000 010 & 0.31 0.34 0.00 0.08
7 .00 0.00 0.00 0.08 7 0.00 0.00 0.00 0.07
8 0.23 024 0.00 0.08 8 0.10 0.18 0.00 0.08
9 0.10 0.12 0.00 0.08 8 0.18 0.29 0.00 0.08
10 019 0.26 0.00 0.08 10 0.08 0.23 0.00 D.08
1 0.00 0.00 0.00 0.07 1 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07 12 0.00 0.00 0.00 0.07
Pit Pit
0.08 0.08
SUN2000-10KTL-MO: L1 Phase SUN2000-10KTL-MO: L2 Phase
No. dc[%] dmax[%] d(t)[ms] Pst
”"1' "g{;‘g “"‘a;[;‘g dttlt[]m;: OF:'.: 1 0.00 0.00 0.00 0.07
: - : - 2 0.00 0.00 0.00 0.07
g g;; g'gg g'x g'g: 3 0.00 0.00 0.00 0.07
4 n'm 0'09 u'on o_os 4 0.00 0.00 0.00 0.07
5 n'ﬁs 0'04 u'on 0'0? 5 0.00 0.00 0.00 0.07
6 015 0.18 0.00 0.08 6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07 7 0.00 0.00 0.00 0.07
8 0.32 0.34 0.00 0.08 8 0.00 0.00 0.00 0.07
g 0.06 0.07 0.00 0.08 9 0.00 0.00 0.00 0.07
10 0.03 0.16 0.00 0.08 10 0.00 0.00 0.00 0.07
11 0.00 0.00 0.00 0.07 M 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.o7 12 0.00 0.00 0.00 o.o7
Pit Pit
0.08 0.07
SUN2000-10KTL-MO: L3 Phase SUN2000-8KTL-MO: L1 Phase
No. dcf[%] dmax[%)] d(t)[ms] Pst No. dc[%] dmax[%] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07 1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07 2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07 3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07 a4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07 5 0.00 0.00 0.00 0.07
6 0.00 0.00 0.00 0.07 6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07 7 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07 8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07 9 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07 10 0.00 0.00 0.00 0.07
1 0.00 0.00 0.00 0.07 11 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07 12 0.00 0.00 0.00 0.07
Pt Pit
0.07 0.07
SUN2000-8KTL-MO: L2 Phase SUN2000-8KTL-MO: L3 Phase
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No. def%] dmax([%)] d(t)[ms] Pst No. de[%] dmax([%] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07 1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07 2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07 3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07 4 0.00 0.00 0.00 0.0v
5 0.00 0.00 0.00 0.07 5 0.00 0.00 0.00 0.07
6 0.00 0.00 0.00 0.07 6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07 7 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07 8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07 9 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07 10 0.00 0.00 0.00 0.07
1" 0.00 0.00 0.00 0.07 11 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07 12 0.00 0.00 0.00 0.07
Pit PIt
0.07 0.07
SUN2000-6KTL-MO: L1 Phase SUN2000-6KTL-MO: L2 Phase
No. de{%] dmax[%] d(t)[ms] Pst No. de[%) dmax[%] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07 1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07 2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07 3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07 4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07 5 0.00 0.00 0.00 0.07
6 0.00 0.00 0.00 0.07 6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07 7 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07 8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07 g9 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07 10 0.00 0.00 0.00 0.07
11 0.00 0.00 0.00 0.07 11 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07 12 0.00 0.00 0.00 0.07
Pit Pit
0.07 0.07
SUN2000-6KTL-MO: L3 Phase SUN2000-5KTL-MO: L1 Phase
No. de[%] dmax(%)] d(t)[ms] Pst No. del%] dmax(%] d(t)ms] Pst
1 0.00 0.00 0.00 0.07 1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07 2 0.00 0.00 0.00 0.07
K] 0.00 0.00 0.00 0.07 3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07 4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07 5 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07 6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07 i 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07 8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07 9 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07 10 0.00 0.00 0.00 0.07
1 0.00 0.00 0.00 0.07 1" 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07 12 0.00 0.00 0.00 0.07
it Pit
0.07 0.07
SUN2000-5KTL-MO: L2 Phase SUN2000-5KTL-MO: L3 Phase
No. de[%] dmax[%] d(t)[ms] Pst No. dc[%]) dmax[%] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07 1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07 2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07 3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07 4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07 5 0.00 0.00 0.00 0.07
6 0.00 0.00 0.00 0.07 6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07 7 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07 8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07 9 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07 10 0.00 0.00 0.00 0.07
1" 0.00 0.00 0.00 0.07 " 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07 12 0.00 0.00 0.00 0.07
Plt Plt
0.07 0.07
SUN2000-4KTL-MO: L1 Phase SUN2000-4KTL-MO: L2 Phase
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No. dc[%] dmax[%] d(t)[ms] Pst No. dcf[%] dmax[%] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07 1 0.00 0.00 0.00 0.0v
2 0.00 0.00 0.00 0.07 2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07 3 0.00 0.00 0.00 0.0v
4 0.00 0.00 0.00 0.07 4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.0v 5 0.00 0.00 0.00 0.07
(<] 0.00 0.00 0.00 0.07 ] 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.08 7 0.00 0.00 0.00 0.0v
8 0.00 0.00 0.00 0.07 8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07 g 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07 10 0.00 0.00 0.00 0.07
" 0.00 0.00 0.00 0.07 11 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07 12 0.00 0.00 0.00 0.07
Pit Pit
0.07 0.0v
SUN2000-4KTL-MO: L3 Phase SUN2000-4KTL-MO: L1 Phase
No. dc[%] dmax[%] d(t)[ms] Pst No. dc[%] dmax[%] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07 1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07 2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07 3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07 4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07 5 0.00 0.00 0.00 0.07
6 0.00 0.00 0.00 0.07 6 0.00 0.00 0.00 0.07
r 0.00 0.00 0.00 0.07 7 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07 8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07 9 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07 10 0.00 0.00 0.00 0.07
1 0.00 0.00 0.00 0.07 11 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07 12 0.00 0.00 0.00 0.07
Pt Pt
0.07 0.07
SUN2000-3KTL-MO: L2 Phase SUN2000-3KTL-MO: L3 Phase
Note:
*The stationary deviance of dc% is more relevant than the dynamic deviance of dmax at starting and stopping.
Mains Impedance according EN61000-3-3: Rmax = 0,24Q; jXmax= 0,15Q @50Hz (|Zmax| = 0,283 / 0,472 Q)
For single phase inverter Zmax + Rn and jxn Rn=0,16Q; jXn=0,1Q
Calculation of the maximum permissible grid impedance at the point of common coupling based on dc:
Zmax = Zref * 3,30/0 / dc(Pn)
The tests should be based on the limits of the EN61000-3-3 for less than 16A.
The test had been performed on the models SUN2000-3KTL-MO0, SUN2000-4KTL-M0, SUN2000-5KTL-MO,
SUN2000-6KTL-M0, SUN2000-8KTL-MO0, and SUN2000-10KTL-MO0, and the test results are valid for the
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1, and
SUN2000-10KTL-M1 since it is identical in rated output power.

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

Page 85 of 189 TEST REPORT G98-1 VER.O



Report No.: PVYUK180906N022

A.1.3.4 DC injection
The test procedure in Annex A1 A.1.3.4 (Inverter connected) or Annex A2 A.2.3.4 P
(Synchronous).
SUN2000-10KTL-MO
Test level power 20% 50% 75% 100%
Recorded value 3,4 mA 3,7 mA 3,8 A 5,8 mA
in Amps
L1 As % of rated
AC current 0,02 0,02 0,02 0,03
Recorded value 3,9 mA 3,1 mA 3,5 mA 5,3 mA
in Amps
L2 As % of rated
AC current 0,02 0,02 % 0,02 0,03
_Recorded value 1,4 mA 1,7 mA 3,1 mA 4,7 mA
in Amps
L3 As % of rated
AC current 0,01 0,01 0,02 0,03
Limit 0,25% 0,25% 0,25% 0,25%
Diagram of Permanent DC-injection
0.080 - - 12000
0.060
- 10000
0.040
- 8000
0.020
0.000 6000
-0.020
- 4000
-0.040
- 2000
-0.060
—0080 T T T T T T T T T 0
0 50 100 150 200 250 300 350 400 450
Time(s)
=——|dc_L1[A] =——Idc_L2[A] =—Idc_L3[A] ldc_Limit[A] = P[W]
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SUN2000-3KTL-MO
Test level power 20% 50% 75% 100%
Becorded value 45 42 42 40
in Amps
L1 As % of rated
AC current 0,08% 0,08% 0,08% 0,08%
Becorded value 42 41 43 41
Lo LN Amp?
As % of rated o o o o
AC current 0,08% 0,08% 0,08% 0,08%
Becorded value 1.2 12 0.7 0.8
L3 12 A;n of rated
S Yo Ol rate ° o o o,
AC current 0,02% 0,02% 0,01 % 0,02%
Limit 0,25% 0,25% 0,25% 0,25%
Diagram of Permanent DC-injection
Daz2s 3500
D020
- 3000
c.o1s
coio - 2500
L.00% 2000
0000
1500
-0.008
=010 1000
-0a1s
500
-3
-D.025 I | | a
i} 100 200 300 400
Time(s)
Idc_Li[A] Idc_L2[A] Idc_L3[A] ——Idc_Limit[A] ——P[W]
Note:
The level of DC injection from the Inverter-connected PV generator in to the DNO’s Distribution System shall
not exceed the levels specified in 5.5 when measured during operation at three levels, 20%, 50%, 75% and
100% of rating with a tolerance of plus or minus 5%.
The test had been performed on the model SUN2000-10KTL-MO and SUN2000-3KTL-MO, the test results are
valid for the SUN2000-4KTL-M0, SUN2000-5KTL-MO0, SUN2000-6KTL-M0, SUN2000-8KTL-M0, SUN2000-
3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and SUN2000-
10KTL-M1 since it is almost identical in hardward and just the output power derated by software.
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A 1.3.5 Short Circuit Current Contribution for Inverters

The test procedure in Annex A1 A.1.3.5 (Inverter connected) or Annex A2 A.2.3.5 P
(Synchronous).
L1 phase

For a directly coupled SSEG For a Inverter SSEG
Parameter Symbol Value 2{2? fault Volts Amps
Peak Short Circuit current ip N/A 20ms 54 12,9
Initial Value of aperiodic current A N/A 100ms 39 7,7
IcrLitrira;nStym metrical short-circuit I N/A 250ms N/A N/A
Doty Goerod) comeonentol | e | wa|sooms
SFiloejlrcétj*nce/F{esistance Ratio of X/ N/A ;I;:Fr)ne to 0,074 In seconds
L2 phase

For a directly coupled SSEG For a Inverter SSEG
Parameter Symbol Value 2{2? fault Volts Amps
Peak Short Circuit current Ip N/A 20ms 49 13,1
Initial Value of aperiodic current A N/A 100ms 38 8,2
IcrLitrira;nStym metrical short-circuit I N/A 250ms N/A N/A
Doty Goerod) comonentol | e | wa|sooms
SFiloejlrcétj*nce/F{esistance Ratio of X/ ;I;:Fr)ne to 0,074 In seconds
L3 phase

For a directly coupled SSEG For a Inverter SSEG
Parameter Symbol Value 2{2? fault Volts Amps
Peak Short Circuit current Ip N/A 20ms 37 13,3
Initial Value of aperiodic current A N/A 100ms 35 7,7
::Tjitrira;nstym metrical short-circuit I N/A 250ms N/A N/A
Doy Goerod) comonentol | e | wm|sooms
SFiloejlrc(::tj*nce/F{esistance Ratio of X/ N/A ;I;:Fr)ne to 0,074 In seconds

Testing:

Testing procedure: LVRT 10 — 15 % Unom with > 500 ms shall be recorded
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Note:

The test had been performed on the model SUN2000-10KTL-MO, the test results are valid for the
SUN2000-3KTL-M0, SUN2000-4KTL-M0, SUN2000-5KTL-M0, SUN2000-6KTL-M0, SUN2000-8KTL-MO,
SUN2000-3KTL-M1, SUN2000-4KTL-M1, SUN2000-5KTL-M1, SUN2000-6KTL-M1, SUN2000-8KTL-M1 and
SUN2000-10KTL-M1 since it is almost identical in hardware and just the output power derated by software.
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A1.3.6 Self Monitoring — Solid state Disconnection
The test procedure in Annex A1 A.1.3.6 (Inverter connected) or Annex A2 A.2.3.6 N/A
(Synchronous).

It has been verified that in the event of the solid state switching device failing to disconnect
the SSEG, the voltage on the output side of the switching device is reduced to a value below
50 volts within 0.5 seconds.

A 1.3.7 Electromagnetic Compatibillity (EMC) P

All equipment shall comply with the generic EMC standards:
BS EN61000-6-3: 2007 Electromagnetic Compatibility, Generic Emission Standard;
and BS EN61000-6-1: 2007 Electromagnetic Compatibility, Generic Immunity Standard.

Note:
The whole EMC test reports see Annex 1 EMC test report.
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Annex No. 1
EMC test report
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Applicant Huawei Technologies Co., Ltd.

Adideas Administration Building, Headguarters of Huawei Technologies Co., Lid., Bantian,
Longgang District, Shenzhen, 518129, P.R.C

Manufacwrer o Huawei Technologies Co., Ltd.

Supplier
Administration Building, Headguarters of

Address Huawei Technologies Co., Ltd., Bantian,
Longgang District, Shenzhen, 518129, P.R.C

Product SOLAR INVERTER

Brand Name Huawei

Model SUN2000-10KTL-MO

. SUN2000-3KTL-M0, SUN2000-4KTL-MO,

e anode! & | SUN2000-5KTL-MO, SUN2000-6KTL-MD,
SUN2000-8KTL-MO; See item 2.1

Date of tests Oct. 09, 2018 ~ Oct. 23, 2018

The submitted sample of the above equipment has been tested for according to the requirements of the
following standards:

[X] EN 61000-6-3:2007 + A1:2011 [X] IEC 61000-6-3:2006 + A1:2010 [X] EN 61000-6-1:2007

Xl EN 61000-6-4:2007 + A1:2011 [ IEC 61000-6-4:2006 + A1:2010 [X] IEC 61000-6-1:2005

EN 61000-3-2:2014 IEC 61000-3-2:2014 [X] Draft EN 301 489-1 V2.2.0 (2017-03)
[X] EN 61000-3-3:2013 X IEC 61000-3-3:2013 [X] Draft EN 301489-17 V3.2.0(2017-03)
[ EN 61000-6-2:2005 [X] IEC 61000-6-2:2005

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

Tested by Tom Chen
Project Engineer / EMC Department

Approved by Madison Luo
Supervisor / EMC Department

[aW\

Date: Nov. 06, 2018

This report is governed by, and incomporates by reference, CPS Conditions of Service as posted at the date of issuance of this report at
hitp//www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/and is intended for your exclusive use. Any copying or replication
of this report to or for any other person or entity, or use of our name or trademark, is permitted only with our prior written permission. This report sets forth
our findings solely with respect to the test samples identified herein. The results set forth in this report are not indicative or representative of the quality or
characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically and expressly noted. Our report includes
all of the tests requested by you and the results thereof based upon the information that you provided to us. Measurement uncertainty is only provided upon
request for accredited tests. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or
if you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A
failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the completeness of this report, the tests conducted and
the correciness of the report contents.
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Test Report No.: CE181019N024

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

EMISSION
Standard Test Type Result Remarks
Meets Requirement Limit
. Conducted Test | PASS |Minimum passing margin i
EN61000-6-3:2007 p d ginis
A1:2011 " 5.3dB at 3.439527MHz
EN 61000-6-4:2007 + | conducted Test Meets Requirement Limit
A1:2011 (Telecom port) | PASS [Minimum passing margin is
IEC 61000-6-3:2006 + 16.4dB at 0.343500MHz
A1:2010 . Meets Limits Minimum
IEC 61000-6-4:2006 + g%?\haljiffgﬂz) PASS |passing margin is
2;12;%10%2 2015 5.2dB at 50.060MHz
: + P
AC:2016, Class B Radiated Test PASS Nleet's Limits Mlplmum
(1GHz~6GHz) passing margin is
26.4dB at 4176.145667MHz
EN 61000-3-2:2014 Harmonic current .
IEC 61000-3-2:2014 emissions PASS |Meets the requirements.
Voltage
EN 61000-3-3:2013 . .
IEC 61000-3-3:2013 ]t:?icf‘«jgraﬂons & PASS |Meets the requirements.
IMMUNITY (EN 61000-6-2:2005, IEC 61000-6-2:2005,
IEC 61000-6-1:2005, EN 61000-6-1:2007)
Standard Test Type Result Remarks
Electrostatic Electrostatic Discharge — ESD:
IEC 61000-4-2:2008 |discharge pasg |8KV Air discharge,
immunity test 6kV Contact discharge,
Performance Criterion A
Radio-Frequency Electromagnetic
Field Susceptibility Test — RS:
R%f_iia}ed, 80-1000 MHz, 10V/m, 80% AM
IEC 61000-4-3:2006 |2cio-requency, (1kHz)
I PA ’
+A1:2007 +A2:2010 ﬁ;gmi%{,}f,“" S5 11400-2000 MHz, 10V/m, 80% AM
test (1kHz)
2000-2700 MHz, 10V/m, 80% AM
(1kHz), Performance Criterion A
Electrical fast Electrical Fast Transient/Burst - EFT
ectrical fas .
IEC 61000-4-4:2012 |transient / burst | PASS Ag Power line: 2KV, Sl ine.
immunity test. DC Power line: ?k\{, ignal line: 1kV
Performance Criterion A
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Test Report No.: CE181019N024

Report No.: PVYUK180906N022

Surge Immunity Test:
1.2/50 us Open Circuit Voltage,
8 /20 us Short Circuit Current,
' _ AC Power Line: line to line 1 kV,
IEC 61000-4-5:2014 |SUrge immunity | prqq line to earth 2kV ,
test DC Power Line: line to line 0.5 kV
line to earth 0.5kV
Signal Line: 1kV
Performance Criterion A
Immunity to Conducted Radio Frequency
conducted Disturbances Test — CS:
IEC 61000-4-6:2013 ,d'SturbanceS’ PASS |0.15-80 MHz, 10Vrms, 80% AM,
induced by 1kHz
;ie;clié%—frequency Performance Criterion A
Power frequency Power Frequency Magnetic Field
IEC 61000-4-8:2009 ['nagne_tic field PASS |Test, 50 Hz , 30A/m,
immunity test. Performance Criterion A

Remark: The Emission Requiremenis Of IEC 61000-6-3:2006 + A1:2010, EN 61000-6-3:2007+A1:2011
And Immunity Requirements Of IEC 61000-6-2:2005, EN 61000-6-2:2005 Are Stricter Than That Of [EC
61000-6-4:2006 + A1:2010, EN 61000-6-4:2007 + A1:2011 And Of IEC 61000-6-1:2005, EN
61000-6-1:2007 Respectively, So The EMI Tests Were Performed According To IEC 61000-6-3:2006 +
A1:2010, EN 61000-6-3:2007 + A1:2011 And EMS Tests Were Performed According To IEC
61000-6-2:2005, EN 61000-6-2:2005.
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Report No.: PVYUK180906N022

IMMUNITY(Draft EN 301 489-1 V2.2.0 (2017-03), Draft EN 301489-17

V3.2.0(2017-03))

Standard

Test Type

Result

Electrostatic

Meets the requirements of

EN 61000-4-2:2009 tdés;tcharge immunity | PASS Performance Criterion A
Radiated,
EN 61000-4-3:2006 + |radio-frequency, PASS Meets the requirements of
A1:2008 + A2:2010 electromagnetic field Performance Criterion A
immunity test
Electrical fast Meets the requirements of
EN 61000-4-4:2012 |transient/ burst PASS PerformancequiterionA
immunity test.
EN 61000-4-5:2014  |Surge immunity test | PASS |Meets the requirements of
Performance Criterion A
Immunity to
conducted
e disturbances, Meets the requirements of
EN 61000-4-6:2014 induced by PASS Performance Criterion A

radio-frequency
fields
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Test Report No.: CE181019N024
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
Conducted emissions(Shanghai Huawei) | 0.15MHz ~ 30MHz +/-2.55 dB
Radiated emissions(Shanghai Huawei) 30MHz ~ 1000MHz +/-4.59dB
Radiated emissions(Shanghai Huawei) 1GHz ~ 6GHz +/-4.20dB
N No. 34, Chenwulu Section, Guantai Rd., Houjie | Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Lid. Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch Guangdong 523942, China Email: customerservice do@cn.bureauveritas.com
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2 GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

PRODUCT SOLAR INVERTER

MODEL NO. SUN2000-10KTL-MO
SUN2000-3KTL-M0, SUN2000-4KTL-MO,

ADDITIONAL MODEL SUN2000-5KTL-M0, SUN2000-6KTL-MO,

SUN2000-8KTL-MO;
Input: DC 140-980V,

POWER SUPPLY Output: 220Vac/380Vac, 230Vac/400Vac,
3W+(N)+PE;
SOFTWARE VERSION V100R001
HARDWARE VERSION V100R001
THE HI
GHEST OPERATING 2.4GHz
FREQUENCY
DATA CABLE SUPPLIED N/A
Note:

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

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

3. Additional models SUN2000-3KTL-M0, SUN2000-4KTL-MO0, SUN2000-5KTL-MO,
SUN2000-6KTL-M0, SUN2000-8KTL-MO are identical with the test model
SUN2000-10KTL-MO except model number and Max. output power for marketing
purpose. the difference has been considered during this test, full test was
performed for the model SUN2000-10KTL-MO.

4. Please refer to the EUT photo document (Reference No.:181019N024) for detailed
product photo.
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5. Model List:
Parameter SUN2000-3KTL-MO [ SUN2000-4KTL- MO | SUN2000-5KTL- MO | SUN2000-6KTL- MO | SUN2000-8KTL- MO | SUN2000-10KTL- MO
MPPT Input DC 140-980V, DC 140-980V, DC 140-980V, DC 140-980V, DC 140-980V, DC 140-980V,
11A"2 11A*2 11A*2 11A*2 11A™2 11A"2
220Vac/380Vvac. 220Vac/380Vac. 220Vac/380Vac. 220Vac/380Vac. 220Vac/380Vac, 220Vac/380Vac,
Output 230Vac/400Vac, 230Vac/400Vac, 230Vac/400Vac, 230Vac/400Vac, 230Vac/400Vac, 230Vac/400Vac,
3W+(N)+PE 3W+(N)+PE 3W+(N)+PE 3W+(N)+PE 3W+(N)+PE 3W+(N)+PE
50/80Hz, 3kwW 50/60Hz, 4kW 50/60Hz, 5kW 50/60Hz, BkW 50/60Hz, BkW 50/60Hz, 10kW
Max. 3300VA 4400VA 5500VA B600VA 8800VA 11000VA
Rated output 4.6A for 380Vac, 6.1A for 380Vac. 7.6A for 380Vac, 9.1A for 380Vac. 12.2A for 380Vac, 15.2A for 380Vac.
cument 4.4A for 400Vac, 5.8A for 400Vac, 7.3A for 400Vac, 8.7A for 400Vac, 11.6A for 400Vac. 14.5A for 400Vac.,
Maximum
output 5.1A 6.8A 8.5A 10.1A 13.5A(400Vac) 16.9A(400Vac)
current
Power 3kW 4kw SkwW B6kW 8kW 10kW
RS485 Support Support Support Support Support Support
Remote
ripple control Support Support Support Support Support Support
PID Support Support Support Support Support Support
USB Smart Support Support Support Support Support Support
Dongle
Communicat
ion (WLAN + Support Support Support Support Support Support
APP)
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Test Report No.: CE181019N024

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.

Bureau Veritas Shenzhen Co., Lid.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

4 For Conducted Emission Test

Report No.: PVYUK180906N022

Acquisition + Wifi Data Acquisition

Test Mode TEST VOLTAGE Model
GALI:UTS?:E:\F: I‘:NI;: T:;i;t; :::jfs:lzt: DC 480V; AC 400V
“Acpistton + Wit Daa oquition | 0 S00%iA0 400V
G;fqmzsii(:in\/b;a;;t; ii:jgit[i):;a DC 850V; AC 400V
hcauton » i et Acquston | C 140V:AC 4001
Grid Mode(10% Load) + RS485 Data DG 600V: AC 400V |SUN2000-10KTL-MO

Grid Mode(10% Load) + RS485 Data
Acquisition + Wifi Data Acquisition

DC 980V:; AC 400V

Grid Mode(Full Load) + RS485 Data
Acquisition + Wifi Data Acquisition +
USB Smart Dongle

DC 480V; AC 400V

Standby+ PID OFF + RS485 Data
Acquisition + Wifi Data Acquisition

DC 0V; AC 400V

Standby + PID ON + RS485 Data
Acquisition + Wifi Data Acquisition

DC 0V; AC 400V

No. 34, Chenwulu

523942

Town, Dongguan City,
Guangdong 523942, China
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Test Report No.: CE181019N024

VERITAS

4 Conducted Emissions At Telecom Port Test

Report No.: PVYUK180906N022

Test Mode TEST VOLTAGE Model
id M Full L RS485 D
Grid _(?c?e( u .(?ad) +RS 8_5_ _ata DC 480V: AC 400V
Acquisition + Wifi Data Acquisition
id M Full L RS485 D
Grid .o.d.e( u lo.ad) + RS 8'5' 'ata DC 600V: A 400V
Acquisition + Wifi Data Acquisition
id M Full L RS485 D
Grid .o.d.e( u lo.ad) + RS 8'5' 'ata DG 850V: AG 400V
Acquisition + Wifi Data Acquisition
PID OFF+ RS485 D
Standby + PID OFF+ RS485 Data |- 1y5 o/ 5 400y
Acquisition + Wifi Data Acquisition SUN2000-10KTL-MO

Standby + PID ON + RS485 Data
Acquisition + Wifi Data Acquisition

DC 0V; AC 400V

Grid Mode(10% Load) + RS485 Data
Acquisition + Wifi Data Acquisition

DC 140V; AC 400V

Grid Mode(10% Load) + RS485 Data
Acquisition + Wifi Data Acquisition

DC 600V; AC 400V

Grid Mode(10% Load) + RS485 Data
Acquisition + Wifi Data Acquisition

DC 980V; AC 400V

No. 34, Chenwulu Section, Guantai Rd., Houjie
Town, Dongguan City,
Guangdong 523942, China
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Test Report No.: CE181019N024

4 For Radiated Emission Test (30~1000MHz)

Report No.: PVYUK180906N022

Test Mode TEST VOLTAGE Model
idM Full L RS485 D
Grid ; (.)C-IE( u _c?ad) + RS 8?_ _ata DC 480V: AC 400V
Acquisition + Wifi Data Acquisition
id M Full L RS485 D
Grid 'o'd'e( u .o.ad) +RS 8.5' .ata DC 600V: AC 400V
Acquisition + Wifi Data Acquisition
id M Full L RS485D
Grid 'o'd'e( u .o.ad) +RS 8.5' .ata DC 850V: AG 400V
Acquisition + Wifi Data Acquisition
idM 10% L RS485 D
Grid ggg( 0% 'o'ad) +RS 85 ata DC 140V: AC 400V
Acquisition + Wifi Data Acquisition
Grid Mode(10% Load) + RS485 Dat
rd Mode(10% Load) +RS485 Data | 13 65 oc 400v
Acquisition + Wifi Data Acquisition
Grid Mode(10% Load) + RS485 Dat
:c ui?sitief:)(n Wiza[);t; Ac uisitioEr:a DC 980V; AC 400V
+
1 d SUN2000-10KTL-MO

Grid Mode(Full Load) + RS485 Data
Acquisition + Wifi Data Acquisition +
USB Smart Dongle

DC 480V; AC 400V

Grid Mode(Full Load) + RS485 Data
Acquisition + Wifi Data Acquisition +
USB Smart Dongle

DC 600V; AC 400V

Grid Mode(Full Load) + RS485 Data
Acquisition + Wifi Data Acquisition +
USB Smart Dongle

DC 850V; AC 400V

Standby + PID OFF + RS485 Data
Acquisition + Wifi Data Acquisition

DC 0V; AC 400V

Standby + PID ON + RS485 Data
Acquisition + Wifi Data Acquisition

DC 0V; AC 400V

No. 34, Chenwulu Section, Guantai Rd., Houjie
Town, Dongguan City,
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Test Report No.: CE181019N024

4 For Radiated Emission Test (1000~6000MHz)

Report No.: PVYUK180906N022

Test Mode TEST VOLTAGE Model
Grid Mode(Full Load) + RS485 Data
Acquisition + Wifi Data Acquisition +| DC 480V; AC 400V |SUN2000-10KTL-MO
USB Smart Dongle
¢  For H/F Emission Test
Test Mode TEST VOLTAGE Model

Grid Mode(Full Load) +
RS485 Data Acquisition
+ Wifi Data Acquisition

DC 480V; AC 400V

SUN2000-10KTL-MO

€ For Immunity Tests

USB Smart Dongle

M Model
::e Test Mode TEST VOLTAGE ode
i O,
A Grid nflo.d.e(w Yo I..c.Jad) + RS48.5.D.ata DC 400V: AC 400V
Acquisition + Wifi Data Acquisition
B Grid Mode(10% Load) + RS485 Data
Acquisition + Wifi Data Acquisition + | DC 400V; AC 400V | SUN2000-10KTL-MO

C Standby + PID ON + RS485 Data
Acquisition + Wifi Data Acquisition

DC 0V; AC 400V

Town, Dongguan City,
Guangdong 523942, China
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2.3 GENERAL DESCRIPTION OF APPLIED STANDARDS

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

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

EN 61000-6-4:2007 + A1:2011

IEC 61000-6-3:2006 + A1:2010

IEC 61000-6-4:2006 + A1:2010

EN 61000-3-2:2014

IEC 61000-3-2:2014

EN 61000-3-3:2013

IEC 61000-3-3:2013

EN 61000-6-1:2007

EN 61000-6-2:2005

IEC 61000-6-1:2005

IEC 61000-6-2:2005

IEC 61000-4-2:2008

IEC 61000-4-3:2006 + A1:2007 + A2:2010

IEC 61000-4-4:2012

IEC 61000-4-5:2014

IEC 61000-4-6:2013

IEC 61000-4-8:2009

Draft EN 301 489-1 V2.2.0 (2017-03)

Draft EN 301 489-17 V3.2.0(2017-03)

EN 55032:2015, CLASS B

EN 61000-4-2:2009

EN 61000-4-3:2006 + A1:2008 + A2:2010

EN 61000-4-4:2012

EN 61000-4-5:2014

EN 61000-4-6:2014

Notes: 1. All applicable tests have been performed and recorded as per the above
standards.
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2.4 DESCRIPTION OF SUPPORT UNITS

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

Report No.: PVYUK180906N022

NO. PRODUCT BRAND MODEL NO. SERIAL NO. FCCID
1 |Personal Computer HP HP8200 4C1345N8L N/A
2 | SmartLogger HUAWEI | SmartLogger1000-10 [*19231F ATTORST

Programmable DC
3 Power Supply KEYSIGHT N8957APV DE17072175 N/A
2102312DHE10J
4 | Smart Dongle-4G HUAWEI SDongleA-03 5000002 N/A

NO. DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 JAC Line: Unshielded, Detachable 1.8m; DC Line: Unshielded, Undetachable 1.5m.

5 RJ45 Cable: Shielded or Unshielded, Detachable 10m;
RS485 Cable: Shielded, Detachable 10m.
3 JAC Line: Unshielded, Detachable 1.8m; DC Line: Unshielded, Detachable 1.5m
4 | N/A

Remarks: Personal Computer, Smart Logger Unit and Programmable DC Power Supply is

distal support units.
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3 EMISSION TEST

Report No.: PVYUK180906N022

3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT
FREQUENCY (MHz) C?Iass A (dBuV) C.?Iass B (dBuV)
Quasi-peak| Average |Quasi-peak| Average
0.15-0.5 79 66 66 - 56 56 - 46
0.50-5.0 73 60 56 46
5.0 - 30.0 73 60 60 50
Note: (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 field strengths specified above.

3.1.2 TEST INSTRUMENTS

Equipment Manufacturer Model No. |Serial No. [LastCal. [Next Cal.

- 100Q 2018/08/01 |2019/07/31
100Q Resistance LUTHI Resistance 370
Artificial Mains Network SCHWARZBECK | NNLK8129 5184  [2018/07/23 [2019/07/22
Current probe FCC F-52 111659  12018/07/23 |2019/07/22

NOTE:

Technology Co., Ltd.

2. The test was performed in Conducted shielding room.
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Test Report No.: CE181019N024

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

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

c. The frequency range from 150 kHz to 30 MHz was searched. Emission levels
under (Limit — 20dB) were not recorded.

3.1.4 DEVIATION FROM TEST STANDARD

No deviation
3.1.5 TEST SETUP

Vertical Ground

/ Reference Plane /Test Receiver

=] o= EUT L 1
B i FRF
80cm
LISNh
’- - B

N

\ Horizontal Ground

Reference Plane

IH

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80cm from EUT and at least 80cm
from other units and other metal planes support units.

3.1.6 EUT OPERATING CONDITIONS

a. Turned on the power of all equipment.
b. EUT was operated according to the type used was description in
manufacturer’s specifications or the User's Manual.
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Test Report No.: CE181019N024

3.1.7 TEST RESULTS
SUN2000-10KTL-MO 6dB
TEST MODE Grid Mode(Full Load) + RS485 Data | gANDWIDTH |° 12
Acquisition + Wifi Data Acquisition
TEST VOLTAGE DC 480V AC 400V PHASE Line (L1)
ENVIRONMENTAL
Yo TESTED BY: Zhou Weiji

CONDITIONS 25 deg. C, 50% RH S ou Weijie

Frequency | QuasiPeak | Meas. Time | Bandwidth | PE | Line | Corr. | Margin Limit Comment
(MHz) (dBy V) (ms) (kHz) (dB) (dB) | (dBu V)
0.411000 44.1 1000.0 9.000 GND | L1 0.2 13.1 57.1
2.055494 43.3 1000.0 9.000 GND | L1 0.2 12.8 56.0
2.394105 45.6 1000.0 9.000 GND | L1 0.2 104 56.0
3.124422 48.8 1000.0 9.000 GND | L1 0.2 7.2 56.0
3.445422 48.6 1000.0 9.000 GND | L1 0.2 7.4 56.0
3.578519 415 1000.0 9.000 GND | L1 0.2 145 56.0
Frequency Average Meas. Time | Bandwidth | PE | Line | Cormr. Margin Limit Comment
(MHz) (dBp V) (ms) (kHz) (dB) (dB) | (dBp V)
0.204000 41.1 1000.0 9.000 GND | L1 0.2 10.2 51.3
1.229970 35.3 1000.0 9.000 GND | L1 0.2 10.7 46.0
1.547409 29.2 1000.0 9.000 GND | L1 0.2 16.8 46.0
2.327144 27.0 1000.0 9.000 GND | L1 0.2 19.0 46.0
2.768245 28.6 1000.0 9.000 GND | L1 0.2 174 46.0
3.302970 28.9 1000.0 9.000 GND | L1 0.2 17.1 46.0
Level in dBuV
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SUN2000-10KTL-MO 6dB
TEST MODE Grid I_'\fl_o_de(FuII !._oad) + HS4_8E_':_Data BANDWIDTH 9 kHz
Acquisition + Wifi Data Acquisition
TEST VOLTAGE DC 480V AC 400V PHASE Line (L2)
ENVIRONMENTAL
10, -
CONDITIONS 25 deg. C, 50% RH TESTED BY: Zhou Weijie
Frequency | QuasiPeak | Meas. Time | Bandwidth | PE Line | Corr. Margin Limit Comment
(MHz) (dBy V) (ms) (kHz) (dB) (dB) | (dBu V)
1.101943 43.4 1000.0 9.000 GND L2 0.1 12,6 56.0
1.612460 45.3 1000.0 9.000 GND L2 0.1 10.7 56.0
2.201967 441 1000.0 9.000 GND L2 0.1 11.9 56.0
3.026776 49.1 1000.0 9.000 GND L2 0.2 6.9 56.0
3.124423 48.7 1000.0 9.000 GND L2 0.2 7.3 56.0
3.493413 49.5 1000.0 9.000 GND L2 0.2 6.5 56.0
Frequency Average Meas. Time | Bandwidth | PE Line | Corr. Margin Limit Comment
(MHz) (dBu V) (ms) (kHz) (dB) (dB) | (dBu V)
0.411000 38.1 1000.0 9.000 GND L2 0.1 9.0 47.1
0.775500 33.5 1000.0 9.000 GND L2 0.1 12.5 46.0
1.131017 328 1000.0 9.000 GND L2 0.1 13.2 46.0
1.648459 2741 1000.0 9.000 GND L2 0.1 18.9 46.0
2.292056 30.6 1000.0 9.000 GND L2 0.1 15.4 46.0
2.782431 301 1000.0 9.000 GND L2 0.2 15.9 46.0
3.047946 293 1000.0 9.000 GND L2 0.2 16.7 46.0
3.387707 295 1000.0 9.000 GND L2 0.2 16.5 46.0
3.463310 31.2 1000.0 9.000 GND L2 0.2 14.8 46.0
Level in dBuV
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SUN2000-10KTL-MO 6dB
TEST MODE Grid I_'\fl_o_de(FuII !._oad) + HS4_8E_':_Data BANDWIDTH 9 kHz
Acquisition + Wifi Data Acquisition
TEST VOLTAGE DC 480V AC 400V PHASE Line (L3)
ENVIRONMENTAL
%o TESTED BY: Zhou Weiji
CONDITIONS 25 deg. C, 50% RH S ou Weijie
Frequency | QuasiPeak | Meas.Time | Bandwidth | PE | Line | Corr. | Margin | Limit | Comment
(MHz) (dBy V) (ms) (kHz) @B) | (dB) | (@BuV)
0.451500 38.7 1000.0 9.000 GND L3 0.1 17.9 56.6
1.031997 42.9 1000.0 9.000 GND L3 0.1 131 56.0
1.418323 45.4 1000.0 9.000 GND L3 0.1 106 56.0
3.439527 50.3 1000.0 9.000 GND L3 0.2 5.7 56.0
3.506913 47.6 1000.0 9.000 GND L3 0.2 8.4 56.0
3.623670 42.5 1000.0 9.000 GND L3 0.2 135 56.0
Frequency Average Meas. Time | Bandwidth PE Line | Corr. Margin Limit Comment
(MHz) (dBu V) (ms) (kHz) (dB) (dB) | (dBu V)
0.451500 32.6 1000.0 9.000 GND L3 0.1 140 46.6
1.026273 35.2 1000.0 9.000 GND L3 0.1 108 46.0
1.747912 31.7 1000.0 9.000 GND L3 0.1 143 46.0
2.892988 30.4 1000.0 9.000 GND L3 0.2 156 46.0
3.338768 32.4 1000.0 9.000 GND L3 0.2 136 46.0
3.506913 31.4 1000.0 9.000 GND L3 0.2 146 46.0
Level in dBuV
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SUN2000-10KTL-MO 6dB
TEST MODE Grid Mode(Full Load) + RS485 Data | BANDWIDTH |° M2
Acquisition + Wifi Data Acquisition
TEST VOLTAGE DC 480V AC 400V PHASE Line (N)
ENVIRONMENTAL .
CONDITIONS 25 deg. C, 50% RH TESTED BY: Zhou Weijie

Frequency | QuasiPeak | Meas. Time | Bandwidth | PE Line | Corr. | Margin Limit Comment

(MHz) (dBy V) (ms) (kHz) (@B) | (dB) | @BuV)
1.636692 31.7 1000.0 9.000 GND N 0.1 243 56.0
2.008473 32.3 1000.0 9.000 GND N 0.1 23.7 56.0
2.527668 33.3 1000.0 9.000 GND N 0.2 227 56.0
2.944494 35.1 1000.0 9.000 GND N 0.2 209 56.0
3.353962 37.8 1000.0 9.000 GND N 0.2 18.2 56.0
3.512382 42.0 1000.0 9.000 GND N 0.2 14.0 56.0

Frequency Average Meas. Time | Bandwidth | PE Line | Corr. | Margin Limit Comment

(MHz) (dBp V) (ms) (kHz) (dB) (dB) (dBp V)
1.289058 19.2 1000.0 9.000 GND N 0.1 26.8 46.0
1.752434 20.7 1000.0 9.000 GND N 0.1 254 46.0
2.359442 25.2 1000.0 9.000 GND N 0.2 208 46.0
3.017864 22.2 1000.0 9.000 GND N 0.2 23.8 46.0
3.378534 22.5 1000.0 9.000 GND N 0.2 235 46.0
3.414326 25.3 1000.0 9.000 GND N 0.2 207 46.0

Level in dBuV
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3.2 CONDUCTED EMISSION MEASUREMENT AT
TELECOMMUNICATION PORTS

3.2.1 LIMIT OF CONDUCTED COMMON MODE DISTURBANCE AT
TELECOMMUNICATION PORTS

FOR CLASS A EQUIPMENT

FREQUENCY | Voltage Limit (dBuV) Current Limit (dBuA)
(MHz) Quasi-peak | Average | Quasi-peak | Average
0.15-0.5 97 - 87 84 -74 53 -43 40-30
0.5-30.0 87 74 43 30
FOR CLASS B EQUIPMENT
FREQUENCY | Voltage Limit (dBuV) Current Limit (dBuA)
(MHz) Quasi-peak | Average | Quasi-peak | Average
0.15-0.5 84 -74 74 -64 40 — 30 30-20
0.5-30.0 74 64 30 20
NOTE: (1)The limits decrease linearly with the logarithm of the frequency in the range 0.15 MHz
to 0.5 MHz.

3.2.2 TEST INSTRUMENTS

Equipment Manufacturer Model No. |Serial No. |LastCal. [Next Cal.

- 100Q 2018/08/01 |2019/07/31
100Q Resistance LUTHI Resistance 370
Artificial Mains Network SCHWARZBECK | NNLK8129 5184  |2018/07/23 [2019/07/22
Current probe FCC F-52 111659 |2018/07/23 |2019/07/22

NOTE: 1. The test was performed by witness in conducted shielding room of ShangHai Huawei
Technology Co., Lid.
2. The test was performed in Conducted shielding room.
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3.2.3 TEST PROCEDURE

For using ISN:

a. The EUT is placed 0.4 meters from the conducting wall of the shielded room and
connected to ISN directly to reference ground plane.

b. If voltage measurement is used, measure voltage at the measurement port of the
ISN, correct the reading by adding the ISN voltage division factor, and compare
to the voltage limit.

c. If current measurement is used, measure current with the current probe and
compare to the current limit.

d. It is not necessary to apply the voltage and the current limit if the ISN is used. A
50 Q0 load has to be connected to the measurement port of the ISN during the
current measurement.

e. The disturbance levels and the frequencies of at least six highest disturbances
are recorded from be measured each telecommunication port, which comprises
the EUT.

For using a 150 Q load to the outside surface of the shield cable:

a. Break the insulation and connect a 150 Q resistor from the outside surface of
the shield cable to ground, and apply a ferrite tube or clamp between 150Q
connection and AE.

b. The EUT is placed 0.4 meters from the conducting wall of the shielded room and
connected to AE with the shield cable.

c. Measure current with a current probe and compare to the current limit. The
common mode impedance towards the right of the 1500 resistor.

d. The disturbance levels and the frequencies of at least six highest disturbances
are recorded from be measured each telecommunication port, which comprises
the EUT.
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For using a combination of current probe and capacitive voltage probe:

a. The EUT is placed 0.4 meters from the conducting wall of the shielded room and
connected to AE with a cable. The cable contains more than four balanced pairs
or to unbalanced cable.

b. Measure current with a current probe and compare to the current limit.

Measure voltage with a capacitive probe and adjust the measured voltage as
follows:

d. — current margin = 6 dB — subtract the actual current margin from measured
voltage;

e. —current margin > 6 dB — subtract 6 dB from measured voltage.
f. Compare adjusted voltage with the applicable voltage limit.

g. Both the measured current and the adjusted voltage shall be below the
applicable current and voltage limits.

h. The disturbance levels and the frequencies of at least six highest disturbances
are recorded from be measured each telecommunication port, which comprises
the EUT.

3.2.4 DEVIATION FROM TEST STANDARD

No deviation
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3.2.5 TEST SETUP

For using ISN:

Curent probe

Report No.: PVYUK180906N022

10 cm No resiriction
—— an length
80 cm
e

AE = Associated equipment
EUT = Equipment undar {ast
"' pistanca to the referance groundplane: {vertical or horizantal).

2 Distanca to the reference groundplane is nat critical.

T FTAET

For using a 150 Q load to the outside surface of the shield cable:

Connertinn to the outsids

Current surface of the shield
probe
EUT
0cm
Ferrites
e
S FEEETEEE

40 cm'!

< I
1502

No restriction on

AE

30 cm to 80 cm 10 cm length
-—
AE = Associated equipment
EUT — Equipment under test

1 Distance to the reference groundplane (vertical or horizontal).
2 Distance to the reference groundplane is not critical.
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For using a combination of current probe and capacitive voltage probe:

EUT AE
10 em
— Capacilive
1 Cument voltage 1
40 em [probe ! probe

30 cm

AE = Aszociated equipment
EUT = Equipment under test

" Distanceto the reference groundplans (vertical or horizortal)

% Distance 4 £ 1 cmiromthereference groundplans.
For the actual test configuration, please refer to the related item — Photographs of the
Test Configuration.

3.2.6 EUT OPERATING CONDITIONS
Same as item 3.1.6
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3.2.7 TEST RESULTS
SUN2000-10KTL-M0O 6dB
TEST MODE Grid Mf)_de(FuII !_pad) + HS4§$.DaIa BANDWIDTH 9kHz
Acquisition + Wifi Data Acquisition
TEST VOLTAGE DC 480V AC 400V PHASE AS485 PORT
(RJ45 Cable)
ENVIRONMENTAL
CONDITIONS 25 deg C, 50% RH TEST BY Zhou Weijie
Frequency | Quasi-Peak | Meas. Time | Bandwidth | Corr. Margin Limit Comment
(MHz) (dBu A) (ms) (kHz) (dB) (dB) (dBu A)
0.249000 13.5 1000.0 9.000 -2.6 220 35.4
0.361500 11.6 1000.0 9.000 -3.7 20.8 32.4
0.609000 4.9 1000.0 9.000 7.2 25.1 30.0
1.249718 3.1 1000.0 9.000 -12.5 26.9 30.0
2.262698 4.1 1000.0 9.000 -13.4 259 30.0
3.498420 -2.8 1000.0 9.000 -13.4 32.8 30.0
Freq y Averag Meas. Time | Bandwidth | Corr. | Margin Limit Comment
(MHz) (dBp A) (ms) (kHz) (dB) (dB) (dBp A)
0.172500 6.6 1000.0 9.000 -1.3 2241 28.6
0.258000 7.9 1000.0 9.000 -2.7 17.1 25.0
0.343500 6.3 1000.0 9.000 -3.5 16.4 22.7
1.249718 22 1000.0 9.000 -12.5 222 20.0
2.298518 -1.9 1000.0 9.000 -13.4 219 20.0
3.507532 -12.8 1000.0 9.000 -13.4 32.8 20.0
_evel indB uA
60]
s0]
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ZD : ------------------------------------------------------------------------
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Test Report No.: CE181019N024

Report No.: PVYUK180906N022

3.3 RADIATED EMISSION MEASUREMENT
3.3.1 LIMITS OF RADIATED EMISSION MEASUREMENT

FOR FREQUENCY BELOW 1000 MHz

FREQUENCY Class A (at 10m) Class B (at 10m)
(MHz) Quasi-Peak (dBuV/m) | Quasi-Peak (dBuV/m)
30 —-230 30
230 - 1000 37

FREQUENCY RANGE OF RADIATED MEASUREMENT

(For unintentional radiators)

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

FOR FREQUENCY ABOVE 1000 MHz

| A (dBuV/ | B (dBuV/
FREQUENGY (GH2) Class A (dBuV/m) (at 3m) | Class B (dBuV/m) (at 3m)
PEAK AVERAGE PEAK AVERAGE
1to3 76 56 70 50
3to6 80 60 74 54

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

3.3.2 TEST INSTRUMENTS

Report No.: PVYUK180906N022

Equipment Manufacturer Model No. [Serial No. Last Cal. Next Cal.
EMI Receiver Agilent N9038A MY51210233  |2017/12/13 |2018/12/12
Spectrum Analyzer Agilent E4447A MY52090002  |2018/07/23 |2019/07/22
Bilog antenna(30M-1G) [SCHWARZBECK |[VULB 9163 |548 2018/5/5 2019/5/04
Bilog antenna(30M-1G) |[SCHWARZBECK |VULB 9163 |549 2016/12/2  12018/12/01
Preamplifier(30M-1G) ﬁsjoslfll'ghl,,lll\AllENT 317 321043 2018/5/2 2019/5/01
Preamplifier(30M-1G)  [Agilent 8447D 2944A10175 2018/07/23 |2019/07/22

NOTE: 1.The test was performed by witness in 10m chamber of ShangHai Huawei Technology Co.,

Ltd.
2.The test was performed in 10m Chamber.
Equipment Manufacturer Model No. |Serial No. Last Cal. Next Cal.
EMI Test receiver R&S ESU40 100303 2018/5/2 |2019/5/1
Horn antenna SCHWARZBECK | BBHA9120D 878 2017/5/20 |2019/5/19
MICROANE Ee =1 | RongXiang | PAP-1G18G 7616 2018/7/23 [2019/7/22
switch R&S OsP120 100306 N/A N/A

NOTE: 1.The test was performed by witness in 3m chamber of ShangHai Huawei Technology Co.,

Ltd.

2. The test was performed in 3m Chamber.
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3.3.3TEST PROCEDURE
<Frequency Range below 1GHz>

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

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

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

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

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

NOTE:

1.The resolution bandwidth of test receiver/spectrum analyzer is 120kHz for Quasi-peak detection
(QP) at frequency below 1GHz.

2.Emission level(dBuV/m)=Raw Value{dBuV) + Correction Factor(dB/m)

3.Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB) (if the raw value not
contains the amplifier)

4.Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB) — Amplifier Gain(dB) (if
the raw value contains the amplifier)

5.Margin value = Emission level — Limit value.

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

Email: customerservice do@cn.bureauveritas.com

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

Bureau Veritas Shenzhen Co., Lid.
Dongguan Branch

Page 32 of 92 Report Version 1

Bureau Veritas Shenzhen Co., Ltd.

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

523942, China Email: customerservice.dg@cn.bureauveritas.com
Page 123 of 189 TEST REPORT G98-1 VER.O

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



Report No.: PVYUK180906N022

Test Report No.: CE181019N024

<Frequency Range above 1GHz>

a. The EUT was placed on the top of a rotating table 0.8 meters above the
ground at a 3 meter chamber room. The table was rotated 360 degrees to
determine the position of the highest radiation.

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

c. 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.

d. 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 turned from
0 degrees to 360 degrees to find the maximum reading.

e. 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:

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

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

3. Emission level(dBuV/m)=Raw Value(dBuV) + Correction Factor(dB/m)

4. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB) (if the raw value not
contains the amplifier)

5. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB) — Amplifier Gain(dB) (if the
raw value contains the amplifier)

6. Margin value = Emission level — Limit value.

3.3.4 DEVIATION FROM TEST STANDARD

No deviation
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3.3.5 TEST SETUP
<Frequency Range below 1GHz>
Ant. Tower 1-4m
Variable
10m
EUT& . l¢ »| X\
Support Units I |
1
Turn Table

Bocr;(

L

Ground Plane

Test Receiver

S
\__|_||
e P
—————

Ant. Tower

S| \

I:,;e Absorber [: :
Y

eomem

JAVAVAYAVAYAVAYAYAVAY

<Frequency Range above 1GHz>

EUT&
Support Units

1-4m*
Variable

80cmT
L
Ground Plane

Spectrum analyzer

N

.

Pre-amplifier

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

7.3 of CISPR 16-2-3.
3.3.6 EUT OPERATING CONDITIONS

Same as item 3.1.6
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3.3.7TEST RESULTS

SUN2000-10KTL-MO
FREQUENCY
TEST MODE Grid Mode(Full Load) + RS485 Data | RANGE 30-1000 MHz
Acquisition + Wifi Data Acquisition
DETECTOR [ o
TEST VOLTAGE DC 480V AC 400V FUNCTION & 12“';':"_'2 sa%
BANDWIDTH
ENVIRONMENTAL
CONDITIONS 25 deg. C, 48% RH TESTED BY: Zhou Weijie
Frequency Level Transd Limit Margin Height | Angle R
MHz | (dBuv/m)QP | (dB) | (dBuv/m)QP | (dB)QP | em dogl | Jiianton
50.060 24.8 219 30.0 5.2 101.0 | 0.0 v
39.911 221 223 30.0 79 102.0 | 44.0 v
30.247 194 252 30.0 10.6 101.0 | 92.0 v
73.569 215 26.9 30.0 8.5 217.0 | 357.0 v
71.654 20.2 26.7 30.0 9.8 215.0 | 103.0 v
107.233 147 23.8 30.0 15.3 100.0 | 63.0 v
243.497 126 216 37.0 244 216.0 | 194.0 H
49.854 9.9 22.0 30.0 20.1 194.0 | 230.0 H
156.802 53 25.9 30.0 247 187.0 | 302.0 H
99.353 7.3 -23.9 30.0 22.7 168.0 | 183.0 H
40.802 9.4 223 30.0 20.6 216.0 | 333.0 H
40.030 9.7 223 30.0 20.3 215.0 | 269.0 H
[dB {uv/m} ]
&0
w0 e
Range (v, PE
46 _ EEE - R A 5
Level
30
20
i 3 ) Wy y ,,~"I w3 “‘.,\_“_I 4 '.I’..! syl
0 il
a0 50 100 500 1000

Frequency [MHz ]
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SUN2000-10KTL-M0O

TEST MODE Grid Mode(Full Load) + RS485 Data Acquisition + Wifi Data Acquisition +
USB Smart Dongle (4G Module)
TEST VOLTAGE DC 480V AC 400V il s 5y 1000-6000 MHz
RANGE
ENVIRONMENTAL .
CONDITIONS 25 deg. C, 48% RH TESTED BY': Zhou Weijie
Frequency | Average | Meas. | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit
(MHz) (dBuV/m) | Time (kHz) (cm) (deg) (dB) (dB) (dBp
(ms) Vim)
4176.145667 276 1000.0 1000.000 100.0 H 273.0 -2.4 26.4 54.0
..evel in dBuV/m
|
70
60
B i .................................
e
a0
o winih s *
20|
10[
0
1G 2G 3G 4G 5G 6G

Frequency in Hz
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3.4 HARMONICS CURRENT MEASUREMENT (<16A)
3.4.1 LIMITS OF HARMONICS CURRENT MEASUREMENT
TEST STANDARD: EN 61000-3-2

Limits for Class A equipment Limits for Class D equipment
Harmonic Max. permissible Harmonic Max. permissible Max. permissible
Order harmonics current Order harmonics current per harmonics current
n n watt mA/W
Odd harmonics Odd Harmonics only
3 2.30 3 3.4 2.30
5 1.14 5 1.9 1.14
7 0.77 7 1.0 0.77
9 0.40 9 0.5 0.40
11 0.33 11 0.35 0.33
13 0.21 13 0.30 0.21
15<=n<=39|0.15x15/n 15<=n<=39/3.85/n 0.15x15/n
Even harmonics
2 1.08
4 043
6 0.30
8<=n<=40 |0.23x8/n

NOTE: 1.Class A and Class D are classified according to section 5 of EN 61000-3-2.
2.According to section 7 of EN 61000-3-2, the above limits for all equipment except

¢ Limits for Class B equipment:
For class B equipment, the harmonics of the input current shall not exceed the maximum permissible
values given for class A equipment multiplied by a factor of 1.5.

Limits for Class C equipment
Harmonic |Max. permissible harmonics current
Order expressed as a percentage of the

input current at the fundamental
n frequency %
2 2
3 30-A 7
5 10
7 7
9 5
11<=n<=39(3
(odd
harmonics
only)
‘A __is the circuit power factor

for lighting equipment having an active input power > 75 W and no limits apply for
equipment with an active input power up to and including 75 W.

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

Report No.: PVYUK180906N022

Description | Manufacturer Model no. Serial No. |LastCal. | Next Cal.
Power Analyzer | YOKOGAWA WT3000 91J902079 | 2018/02/13 | 2019/02/12
E;ﬁ?;gmmab'e DC | Keysight N895TAPV DE16391780 | 2018/03/14 | 2019/03/13

RS90-3PI-LAN-400-150
AG Source Ametek 1515A00638 | 2018/05/15 | 2019/05/14
/300-HV-LF-SNK
gi‘;"r'(‘j’grraph'c YOKOGAWA DL850 91LA25621 | 2018/05/15 | 2019/05/14

NOTE: 1.The test was performed by witness in H/F Room of ShangHai Huawei Technology Co., Ltd.
2. The test was performed in Harmonics Room.

3.4.3 TEST PROCEDURE

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

C.

Bureau Veritas Shenzhen Co., Lid.

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.

The classification of EUT is according to section 5 of EN 61000-3-2

The correspondent test program of test instrument to measure the current

harmonics emanated from EUT is chosen. The measure time shall be not less
than the time necessary for the EUT to be exercised.

Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

Town, Dongguan City,
Guangdong 523942, China

Page 38 of 92

Houjie Town, Dongguan City, Guangdong
523942, China
Page 129 of 189

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

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

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

Email: customerservice do@cn.bureauveritas.com

Report Version 1

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O



e
Craen )
for 2
‘%w
i63 5,

Test Report No.: CE181019N024

VERITAS

3.4.4 DEVIATION FROM TEST STANDARD

No deviation

3.4.5TEST SETUP

EUT

ue
wma

O
2o

3.4.6 EUT OPERATING CONDITIONS

Same as item 3.1.6
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3.4.7 TEST RESULTS
SUN2000-10KTL-M0

Tequlation ICCE1000-2-2 Cd3.0am2

IFCRANON-4-7 Fd2 D At PASS

Class CLASS A

MeasureTime e Set Fundamantal | e
WA WT3000 Sel Power Facior

Wl
Tating Voltage % 23000 V ———
Wiiing 1004415 W
Clement 1.0000
R_ange Mistortion factony') 02 %
Lurrentirms) V IHLS U2 %
Voltagoims) VTHDG 0 %
Frequency Drsoilivn Ractond ™) 0418 %
Tower Macter ATHDE 083 %
SOHG | imit ATHDG N&7 %
FOHC Max F THD 000 %
THC Power Limit 5 W
Order Measurs Al Limit Af TMargin|4%| Urder Measurst Al Limi Al Targin| %]
1 167088 2 1.0200 673
3 an4 4 0.42c0 a80
A A i anen 061
7 a 96.5
9 1 as1
n T wg
13 14 naT
g 18 ear
17 hid Gea
" N0 M2
a il R
23 24 g8
i 2d arg
7 2 GEQ
i an TRA
M 32 G625
a3 a4 A4
i 3G (24
¥ i} 782
dy au u.aey w3
- Lver l—\ A (ruls) L—J Under (odd 21+)
jovions 9 Hemonic cuEnl L | [ W (P (A~ Nolappli)
0.00UA
1.000NA o B
0.1000A — ﬁ 1% # E——
0.01004
i in 20 an 40

jorder]
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Regulation 1Z2C61000-3-2 Cdd.0 amz
IECB10004 7 Sd2.0 A1 PASS
Class TLASS A
MeasureTime St Furdamantal |
PMade] Set Power Factor
Ratng Voltage 23000 v SellP I -
Wiring APAW Sigma W Max - 044 15 W
Flemeont 1y Sigma PF - nona
Hange UUNVTUA Usstortion tactor(V] - 012 %
Cuamrentirms) ToEUULE A V IHOS = 012 %
23078 ¥ VTHDG . 012 %
£ ROT3A7 HF MNistartion factor(A] - 059 %
Mevwer Tactor 1.0c00 ATIIDS = 065 %
Beyund Lunil Turie 14.9698 ¢ ATHDG % 073 %
Beyuri Tolal Time 0.0C0C « P THD 5 0.00 %
THC 0.057¢ A Caweer Limit g s W
Cide Meusure[A] Limitld]  Margin|%] Cuder MeusuieA] LAl Margin[%]
1 15.8003 2 1.6200 ara
3 3.1500 988 1 0.6150 962
= 1.7100 a74 B 96.3
r R oy g qru
a9 0.6000 082 10 980
&} N 4950 ar4 12 G35
13 nals0 D83 14 G40
1% b.Z250 868 Rt 946
AT Dowgs, o4y 14 H0.2
I NITTe aRA an 1332
e} nsoT a5z 72 a2
pc] [USE T uzd iq H6.Y
25 0.1350 93.9 28 809
7 01260 8T 28 ana
29 D.1164 91.2 a0 042
at 010689 a3 a2 045
a3 0.1023 913 k| a7
35 0.0961 808 kL 797
n D091z Bro ) n2e
38 0.086GS 8BGO 4au BL0
:| | it - Cver : MiA (i) - Linder (210%. Goneinon)
oo PG G B < | e T Mo iFower] (MNIA = Not appiicable)
10.0004
1 a0nna o —
£.1000A, H E
C.01004 L - - = 5

[Order]

No. 34, Ch lu Section, Guantai Rd., Houji Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Lid. ° enwul fon, Guantal oulle *

Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . . ) )
Guangdong 523942, China Email: customerservice do@cn.bureauveritas.com
Page 41 of 92 Report Version 1
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
glégeauu;/r?rg?:nggenzhen Co., Lid. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 132 of 189 TEST REPORT G98-1 VER.O



[BUREAU |
VERITAS

B2

Test Report No.: CE181019N024

Margin()]

a1
Y4y
as 2
ELED
g7.4

PASS

Set Tundamental |
Sel Puwes Fuclon

Report No.: PVYUK180906N022

SctP e e
Sigma W Kax 3 1004415 W
Sigma PF * noon

Listerhion tactor(V) 012 %
VTHDS 012 %
VTIDG 012 W
Mistertion factar{A) 036 %
ATIIDS 044 %
ATHDG 0.60 %
r D 000 %
Poveer Limil FCR Y

rder Measure])

E M (Puweny

LimtlA] Margin{®;

1.us500 A
04300 a6 >
L1100 ) i
0 230 a6 G
U140 43/
0.1533 a7
01374 a2.1
0.1150 ag.1
0.1022 a0 .4
0.0820 are
0 NA36 RE 0
0.0787 &g
0 nrng B4 A
LIREEIY 834
0 nATa 0T
0.0575 ooz
0 ne41 a0 >
0.0571 T
0.0484 764
0.0450 £L1%:)

:| M (ruls) E Under {ood 21-)

(N — Mol aplicable)

Regulation 0N 22 Fd3 D am?
[ U04-f Ed2D Al
Class S A
MeasureTime 150.00sec
Mundel YOHOGAWNA WT3000
Rating Wellage 2000 W
Wining 3PN
Flemenr 204)
Range 30UV30A
Calmrent{ms) RT750 A
Veltzgerms) 23048 V
Frequency AOONT HF
Mower Mactor 7.000C
POHC Limil 0.2604 A
PO Max 00355 A
THC 0.078C A
Ordes Measursld] Limit{ &)
1 LN F T
F:d 23000
b 11400
T Q¥
El A0
il 0.2300
13 02100
5 0.1500
7 0.1322
9 0.1137
Fal 171
23 0.0878
2 annan
20 [IXU-:53
2% nny7a
il 00725
A% 0 nREZ
5 0052l
a7 0.0808
39 Q077
] umit
R Q. 1lamonic curren’ - oK
10.0004
RRITIITA il

Bureau Veritas Shenzhen Co., Lid.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

e

[oneker]

il

No. 34, Chenwulu Section, Guantai Rd., Houjie | Tel: +86 763 B593 5656
Town, Dongguan City,
Guangdong 523942, China

Page 42 of 92

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

523942, China
Page 133 of 189

Fax: +86 769 8593 1080

Email: customerservice do@cn.bureauveritas.com

Report Version 1

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O



[BUREAU |
VERITAS

B2

Test Report No.: CE181019N024

Report No.: PVYUK180906N022

Hegukal IECHS1000 3 2 Ed3.0 ani
ICC571000-4-7 Cd2.0 A1 PASS
Class, CLASS A
MeasureTime 150 ONsec Set Fundamenal |
Wode! YORDEAWA WI3LUU Sef Power Factor
Raling Yollage 230 00 v S P S
wWinng P4 Sigma W Max LAl W
Elenent W Sigma PF 1.0000
Hange UvEUA Usstortion tacion V) 013 %
Cunernilfims) 16,7885 A W THDS 013 %
Valagoirms) 23050 W VTHNG 013 %
Fraguency 50,032 He Distorlion Faclon(A) 067 %
Power Factor 1 N0nn ATHDS NE? %
Beyond Linnt Tung TAUH0E 5 N HDG 0.2 %
Foyond Total Time . - N0 s PTHD nnn %
IHE LU0 A Power Limd LW
Crder MeasursA] LimitfA]  Margin[%] Oreer dmitfa]  Margin[¥]
1 To.f8ES 2 1.0200 ara
3 34500 8.1 4 95 g
Y 1./100 EL -] ] rz
7 11650 874 B 96 2
9 06000 In4 10 02750 951
i 04850 ars 12 02300 ME
12 3160 mo 14 01571 a3z
b 2250 b 18 07D vl
17 1985 54 15 01533 a1
149 [T ] gl 20 01330 EURE
| 1607 iz 2?7 01256 8 e
bi.c [URE R 23 Ja 01150 2
o6 1360 M43 28 01082 LT
2¢ U250 408 i 8r¢
20 01164 88.0 30 813
31 01008 1 32 040
3 01023 86.3 31 a0
s 00564 5hg 38 4 M3
ar oogt2 86.3 38 a1
aa N D8RG R21 40 a0 A
|_| Limst - wer |_ NIA (M) - rler ({ZUls £onamony
o 119, | larmonic current H ©< LS A (Power) TN Mol apolicalle)
10,0004
1uoma | ]
uiowa H 1’ E
voioa L i 1 . | | .
1 10 30

Bureau Veritas Shenzhen Co., Lid.

Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

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

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

Town, Dongguan City,

[Crder]

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

Email: customerservice do@cn.bureauveritas.com

Guangdong 523942, China

Page 43 of 92

523942, China

Page 134 of 189

Report Version 1

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O



[BUREAU |
VERITAS

Bureau Veritas Shenzhen Co., Ltd.

B2

Test Report No.: CE181019N024

Report No.: PVYUK180906N022

Requiateon ICC51000-3-2 C42.0 am2
[ECA1000 1 7 E20 AT PASS
Class CLASE A
MeasureTime TRA DNaen Set Fundamental | e
Modsl YOROGAWA W | 3000 Set Pawer Factor
Kating Voltage 23000 V Setk R —
Wiring Apdwy Sigma W Max NG44 15 W
[ement W Sigma 7T 10000
Rangz JUUVFI0A Lhstortion facton(V) Uz %
Curnenlinrs) 168516 N WV THDS 012 %
Vulkageiims) 23052 V WV THDG 012 %
Frequency 50,001 liz Diistortion factoar(A) 0.41 %
P'ower | actor 0000 Ao Uau %
POHC Linit 02514 A NATHDG 083 %
FOHC Max norarT A F THD ann %
THE 0.0829 A Power Limit 7= W
Craer MrasirefA] Limit[A] Mangin{%a] Orider Measure{A] 1 it [ 4] Margin{®s]
1 168543 2 1.0300 TE
2 23000 a0 4 f23nn k
o 1.1400 L) 1] U.3u00
i AUl H.3 B U.2300
& 2000 a7 0 01340
m 3300 fF 2 ? N 1553
3 02700 a43 4 01314
5 0.1500 5.9 6 0.1150
T 01324 ] 8 01022
9 013s 4.2 20 0.0920
2 010 HE 2 U.0uss ;.
3 0.0078 28 2 0.0787 254
25 RG] 2R 26 nngna AR N
2 00032 2.1 i) 0.0837 ek
2 Wi Bl 30 (IR LER
kil 0.0725 £97 32 00575 a8
a3 N DRRY R a4 [N 2T
35 00543 oos a6 00511 77
37 L.0BUs = 34 (RS2 fa.3
39 0.0577 &7.0 10 0.0450 208
:| Limnil - Qwer |: N/ (rube) Z Urder {odd 21+)
R Fi) HArmanle rrmn < NA N/A (Power) (N, — Mot applicabis)
10004
1.00024,
[RTITY =
cooon WL L | s _i i _f H_F‘Hi J { { _B M |
] 0 Bl an
[Craen]

Bureau Veritas Shenzhen Co., Lid.

Dongguan Branch

Dongguan Branch

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

Page 44 of 92

Tel: +86 769 8593 5656

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

523942, China
Page 135 of 189

Fax: +86 769 8593 1080

Email: customerservice do@cn.bureauveritas.com

Report Version 1

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT G98-1 VER.O



[BUREAU |
VERITAS

B2

Test Report No.: CE181019N024

Regulation ©  ICCE1000-3-2 Cd3 Dam2
IECGT1000-4-¢ £42.0 A1

Class o CLASSA

MeasureTime © 150.00sec

Mode! o YORDGAVA WI3000

Rating Volage % 23000 v

Witing . APZW

Element W)

Range . 30oviaon

Current{ 155678 A

PASS
SetTundamental | @ ——no
Set Fower Factor
Setl : e
Sigrrra W Max 1004415 W/
Sigma PF 1.0D0D
DisloGon Facler (V) 012 %
VTHDS 013 %
VTHDG 0.13 %
Distortion factor{A) 061 %
ATHDS 0.68 %
ATHNG Ny %
P THD 00D %
Sower [ imit 7AW
Flagin[%] Order  Measue[A] Margin]%]
2 /1
4 any
1}
B YB3
10 95.8
12 938
14 936
16 933
18 gt
20 0.9
e 22 910
n4 4 24 ane
ER:S 26 BRG
aan 20 ARG
an 9 an nye
Mz a7 BAT
@M.z 34 058
0.7 35 016
=50 35 00426 BIL
i d 40 00680 (LS

Report No.: PVYUK180906N022

- ey A k) - Urddesr [200% Cundilion)

l:l A S A (Power)

(NI - Not applicable)

Vullageti i
Frequency L 5 Hz
Puwer Futlor 5 1.0C0C
Bryond Limit Timee - 140008 5
Ecyond Tetal Time - 0G0e s
THG N OnGR7 A
Crde Measuelh] LimiiA]
1 To.B0rd
q 34000
]
r
g
1"
13
15
17
19
21 0.1607
2 N 1467
78 0 B3RN0
7 N 12en
79 n11Fd
b | N nan
i) 0.1023
a8 0.0964
ar [INES v
L) U.luEy
Ll
Fif Harmanic eurment K
i HO [
“0.000&
1.0000A L
IR KL 1LY -
0.01004
1 12

Bureau Veritas Shenzhen Co., Lid.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

[CHet]

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

Town, Dongguan City,
Guangdong 523942, China

Page 45 of 92

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

523942, China
Page 136 of 189

Tel: +86 769 8593 5656

Fax: +86 769 8593 1080

Email: customerservice do@cn.bureauveritas.com

Report Version 1

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

Email: customerservice.dg@cn.bureauveritas.com

TEST REPORT G98-1 VER.O



Test Report No.: CE181019N024

VERITAS

Report No.: PVYUK180906N022

3.5 VOLTAGE FLUCTUATION AND FLICKS MEASUREMENT

3.5.1 LIMITS OF VOLTAGE FLUCTUATION AND FLICKS
MEASUREMENT

TEST STANDARD: EN 61000-3-3

TEST ITEM LIMIT NOTE
Pst 1.0 Pstmeans short-term flicker indicator.
Pt 0.65 P means long-term flicker indicator.
Tdim means maximum time that d(t)
Tdin (Ms) 500
exceeds 3.3%.
dmax means maximum relative voltage
dmax (%) 4 g
change.
dc means relative steady-state voltage
dc (%) 3.3 g g
change
3.5.2 TEST INSTRUMENTS
Description | Manufacturer Model no. Serial No. |LastCal. | NextCal.
Power Analyzer YOKOGAWA WT3000 91J902079 | 2018/01/29 | 2019/01/28
Programmable DC | keysight N8S57APV DE16391780 | 2018/08/13 | 2019/08/12

source

AC Source

RS90-3PI-LAN-400-150

Ametek 1515A00638 | 2018/05/14 | 2019/05/13

/300-HV-LF-SNK

Oscillographic
recorder

YOKOGAWA DL850 91LA25621 | 2018/05/15 | 2019/05/14

NOTE: 1.The test was performed by witness in H/F Room of ShangHai Huawei Technology Co., Ltd.
2. The test was performed in Harmonics Room.
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3.5.3 TEST PROCEDURE

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

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

b. During the flick measurement, the measure time shall include that part of whole
operation cycle in which the EUT produce the most unfavorable sequence of

voltage changes. The observation period for short-term flicker indicator is 120
minutes

3.5.4 .DEVIATION FROM TEST STANDARD

No deviation
3.5.5TEST SETUP
EUT i g 00°Q°
oo & Hogo

3.5.6 EUT OPERATING CONDITIONS
Same as item 3.1.6.
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3.5.7 TEST RESULTS
SUN2000-10KTL-MO

Fegulabon IECG100U 3 3 Ec2D PASS 3
IEC61000-4-15 Ec2D {Undes drman)
Interval 10Min0Sec
Model YOKOGAWA WT3000 Element1 © Pass
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Sel Vollage 230V iy (500mes) Paass
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WVollage: L 230 33V Pl (1) Pass
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no4
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IMMUNITY TEST
4.1 GENERAL DESCRIPTION
4.1.1 GENERAL DESCRIPTION

Product Standard:

EN 61000-6-2:2005, EN 61000-6-1:2007

Basic Standard,
specification
requirement, and
Performance
Criteria:

IEC 61000-4-2 |Electrostatic Discharge — ESD:
6kV Contact discharge,
8kV air discharge,
Performance Criterion B
IEC 61000-4-3 [Radio-Frequency Electromagnetic Field
Susceptibility Test — RS:
80-1000 MHz, 10V/m, 80% AM (1kHz),
1400-2000 MHz, 10V/m, 80% AM (1kHz)
2000-2700 MHz, 10V/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 kV,

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

line to earth 0.5kV
Signal line: 1kV
Performance Criterion B
IEC 61000-4-6 [Conducted Radio Frequency
Disturbances Test — CS:
0.15-80 MHz, 10Vrms, 80% AM, 1kHz,
Performance Criterion A
IEC 61000-4-8 [Power Frequency Magnetic Field Test,
50 Hz, 30A/m,
Performance Criterion A
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Product Standard

Draft EN 301 489-1 vV2.2.0 (2017-03)
Draft EN 301489-17 V3.2.0(2017-03)

Basic Standard,
Specification, and
Performance
Criterion required

EN 61000-4-2

Electrostatic Discharge — ESD:

8 kV air discharge,

6 kV contact discharge(client request),
Performance Criterion B

EN 61000-4-3

Radio-Frequency Electromagnetic Field
Susceptibility Test — RS:

80 ~ 6000 MHz, 3 V/im, 80% AM (1 kHz),
Performance Criterion A

EN 61000-4-4

Electrical Fast Transient/Burst - EFT,
AC power line: 1 kV

Signal Line:0.5 kV

Performance Criterion B

EN 61000-4-5

Surge Immunity Test:

1.2/50 us Open Circuit Voltage,
8 /20 us Short Circuit Gurrent,
10/700 us Open Circuit Voltage.
5 /320 us Short Circuit Current
AC Power Line: Line to Line:1kV,
Line to PE:2kV

DC Power Line: Line to Line:0.5kV,
Line to PE:1kV

Signal Line: 1kV

Performance Criterion B

EN 61000-4-6

Conducted Radio Frequency Disturbances
Test — CS:

0.15 ~ 80 MHz, 3 Vrms, 80% AM, 1 kHz,
Performance Criterion A

Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd. ‘

Dongguan Branch

No. 34, Chenwulu

Houjie Town, Dongguan City, Guangdong
523942, China

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

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

Email: customerservice do@cn.bureauveritas.com

Page 50 of 92 Report Version 1

Fax: +86 769 8599 1080
Email: customerservice.dg@cn.bureauveritas.com
Page 141 of 189 TEST REPORT G98-1 VER.O

Section, Guantai Rd., ‘ Tel: +86 769 8593 5656



Report No.: PVUK180906N022

U yE
T ﬂ,yl
B -\
S =
& o

et

Test Report No.: CE181019N024

4.1.2 PERFORMANCE CRITERIA

According to Clause 4 of EN 61000-6-2:2005, EN 61000-6-1:2007 standard, the
following describes the general performance criteria.

The apparatus shall continue to operate as intended during and after
the test. No degradation of performance or loss of function is allowed
below a performance level specified by the manufacturer, when the
apparatus is used as intended. The performance level may be
CRITERION A |replaced by a permissible loss of performance. If the minimum
performance level or the permissible performance loss is not
specified by the manufacturer, either of these may be derived from
the product description and documentation and what the user may
reasonably expect from the apparatus if used as intended.

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

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

FOR EN301489-17
The phenomena allowed during and after test in each criterion are clearly stated in the
following table.

The Requirement of Performance Criteria

Performance criteria for continuous Criterion A of the applicable class shall apply
phenomena applied to transmitters (CT)

Performance criteria for transient Criterion B of the applicable class shall apply
phenomena applied to transmitters (TT)

Performance criteria for continuous Criterion A of the applicable class shall apply
phenomena applied to receivers (CR)

Performance criteria for transient Criterion B of the applicable class shall apply
phenomena applied to receivers (TR)
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The phenomena allowed during and after test in each criterion are clearly stated in the
following table.

Performance criteria
Criteria During test After test
Shall operate as intended.
Shall be no degradation of performance (see note 3).

Shall operate as intended.
(see notel).

A . Shall be no loss of function.

Shall be no loss of function.

; . . Shall be no loss of stored data or user
Shall be no unintentional transmissions. .
programmable functions.
) Functions shall be self-recoverable.

May show loss of function (one or more). . .

May show degradation of performance Shall operate as intended after recovering.
B y 9 P Shall be no degradation of performance (see note 3).

(see note 2).

Shall be no unintentional transmissions. Shall be no loss of stored data or user

programmable functions.

Functions shall be recoverable by the operator.

C May be loss of function (one or more). Shall operate as intended after recovering.

Shall be no degradation of performance (see note 3).

NOTE 1: Operate as intended during the test allows a level of degradation not below a minimum
performance level specified by the manufacturer for the use of the apparatus as intended. In
some cases the specified minimum performance level may be replaced by a permissible
degradation of performance.

If the minimum performance level or the permissible performance degradation is not specified by
the manufacturer then either of these may be derived from the product description and
documentation (including leaflets and advertising) and what the user may reasonably expect
from the apparatus if

used as intended..

NOTE 2: Degradation of performance during the test is understood as a degradation to a level not below
a minimum performance level specified by the manufacturer for the use of the apparatus as
intended. In some cases the specified minimum performance level may be replaced by a
permissible degradation of performance.

If the minimum performance level or the permissible performance degradation is not specified by
the manufacturer then either of these may be derived from the product description and
documentation (including leaflets and advertising) and what the user may reasonably expect
from the apparatus if used as intended.

INOTE 3: No degradation of performance after the test is understood as no degradation below a minimum

performance level specified by the manufacturer for the use of the apparatus as intended. In

some cases the specified minimum performance level may be replaced by a permissible
degradation of performance. After the test no change of actual operating data or user retrievable
data is allowed.

If the minimum performance level or the permissible performance degradation is not specified by

the manufacturer then either of these may be derived from the product description and

documentation (including leaflets and advertising) and what the user may reasonably expect
from the apparatus if used as intended.

4.1.3 EUT OPERATING CONDITION
Same as item 3.1.6
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4.2 ELECTROSTATIC DISCHARGE IMMUNITY TEST (ESD) (EN
61000-6-2, EN 301 489)

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: 6 kV (Indirect & Direct)

Polarity: Positive & Negative
Number of Discharge: 20 times at each test point
Discharge Mode: Single Discharge
Discharge Period: 1 second
4.2.2 TEST INSTRUMENTS
Equipment Manufacturer Model No.  |Serial No. Last Cal.  [NextCal.
ESD simulator__|Teseq NSG 437 398 2018/5/8 __ [2019/5/7

NOTE: 1.The test was performed by witness in BF-61 room of ShangHai Huawei Technology Co.,

Lid.

2.The test was performed in BF-61 Room.
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4.2.3 TEST PROCEDURE

The basic test procedure was in accordance with IEC 61000-4-2:

a.

b.

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

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

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

The discharge return cable of the generator shall be kept at a distance of at
least 0.2 m from the EUT whilst the discharge is being applied and should not
be held by the operator.

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 tip 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) were 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 least ten single discharges (in the most sensitive polarity) were applied to the
center of one vertical edge of the Vertical Coupling Plane in sufficiently different
positions that the four faces of the EUT were completely illuminated. The VCP

(dimensions 0.5m x 0.5m) was placed vertically to and 0.1 meters from the EUT.

4.2.4 DEVIATION FROM TEST STANDARD

No Deviation

Bureau Veritas Shenzhen Co., Lid.
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4.2.5 TEST SETUP

>0.8m | [0.1m |
! ! ! Vertical coupling
plane
3: 0.5mm Isolation Support
ESD EUT /
Generator "4 470kO
/ i ; i
Nearest Horizontal
Wall coupling plane 80cm
470k
x2
PS

IH

Ground Reference Plane
NOTE:

TABLE-TOP EQUIPMENT

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 square
connected to the protective grounding system. A Horizontal Coupling Plane (1.6m x 0.8m) was placed
on the table and attached to the GRP by means of a cable with 940k total impedance. The equipment
under test, was installed in a representative system as described in section 7 of IEC 61000-4-2, and its
cables were placed on the HCP and isolated by an insulating support of 0.5mm thickness. A distance of
0.8-meter minimum was provided between the EUT and the walls of the laboratory and any other
metallic structure.

FLOOR-STANDING EQUIPMENT

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

Report No.: PVYUK180906N022

TEST MODE Mode A&B TEST VOLTAGE DC 400V AC 400V;
ENVIRONMENTAL | 21deg. C, 50% RH _
CONDITIONS 101.00kPa TESTED BY: zhou Weiie

Direct Discharge Application

Test Result of Test Result of

Test Level (kV) | Polarity Test Point Contact Discharge | Air Discharge
6 +/- All Metal Part A N/A
8 +/- All Non-metal Part N/A A

Indirect Discharge Application

Discharge Level

Test Result of Test Result of

(kV) Polarity Test Point HCP VCP
6 +/- HCP&VCP A A
TEST MODE Mode C TEST VOLTAGE DC 0V AC 400V;
ENVIRONMENTAL | 21deg. C, 50% RH ]
CONDITIONS 101.00kPa TESTED BY: Zhou Weiie
Direct Discharge Application
. . Test Result of Test Result of
Test Level (kV) | Polarity Test Point Contact Discharge | Air Discharge
6 +/- All Metal Part A N/A
8 +/- All Non-metal Part N/A A

Indirect Discharge Application

Discharge Level : . Test Result of Test Result of
(kV) Polarity Test Point HCP VCP
6 +- HCP&VCP A A

NOTE: A: There was no change compared with initial operation during the test.
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4.3 RADIATED, RADIO-FREQUENCY, ELECTROMAGNETIC FIELD
IMMUNITY TEST (RS) (EN 61000-6-2)
4.3.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-3

Frequency Range: 80-1000MHz, 1400-2000MHz, 2000-2700MHz
Field Strength: 10V/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. Last Cal. Next Cal.
Signal generator AR SG6000 327339 2018/7/23  [2019/7/22
Power Meter AR PM2003 339736 2018/7/23  [2019/7/22
Amplifier AR 500W1000A (337312 2018/7/23  |2019/7/22
Amplifier AR 17551G4M3 |340318 2018/7/23  [2019/7/22
Directional Coupler [AR DC6180A 311186 2018/7/23  |2019/7/22
Directional Coupler |AR DC7144A 336840 2018/7/23  |2019/7/22
Log-periodic antenna |SCHWARZBECK |STLP 9128D (91280036 N/A N/A

NOTE: 1.The test was performed by witness in 3m Chamber of ShangHai Huawei Technology Co.,

Ltd.

2.The test was performed in 3m Chamber.
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4.3.3 TEST PROCEDURE
The test procedure was in accordance with IEC 61000-4-3

a.

b.

The testing was performed in a fully-anechoic chamber.

Report No.: PVYUK180906N022

The frequency range is swept from 80 MHz to 1000 MHz, 1400MHz to 2000MHz,
2000MHz to 2700MHz with the signal 80% amplitude modulated with a 1kHz sine

wave.

The dwell time at each frequency shall not be less than the time necessary for the
EUT to be exercised and to respond, but shall in no case be less than 0,5s.

The field strength levels were 10V/m.

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
No Deviation
4.3.5 TEST SETUP

EUT

A

.

(

RF Generator

RE Amplifi
rd
~J

an
control system

Monitorin
system

NOTE:

TABLETOP EQUIPMENT

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

FLOOR STANDING EQUIPMENT

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

Report No.: PVYUK180906N022

TEST MODE Mode A&B TEST VOLTAGE DC 400V AC 400V,
ENVIRONMENTAL .
CONDITIONS 21deg. C, 58% RH TESTED BY: Zhou Weijie
Test Polarization of

Field Strength s antenna Test Distance Test

Frequency . Remark

Note#1 (MHz) (Horizontal / (m) Result
Vertical)

80 - 1000 H&V 3 N/A

1400 - 2000 H&V 3 N/A

2000 - 2700 H&V 3 N/A
TEST MODE Mode C TEST VOLTAGE DC 0V AC 400V,
ENVIRONMENTAL .
CONDITIONS 21deg. C, 58% RH TESTED BY: Zhou Weijie

Test Polarization of
Field Strength s antenna Test Distance Test
Frequency Hori 1/ Resul Remark
Note#1 (MHz) (Horizonta (m) esult
Vertical)
80 - 1000 H&V 3 N/A
1400 - 2000 H&V 3 N/A
2000 - 2700 H&V 3 N/A

Note*!: Tested Israel SIl Frequencies 89,100,107,144,163,196,244,315,434,460,600,825,845,880
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4.4 RADIATED, RADIO-FREQUENCY, ELECTROMAGNETIC FIELD
IMMUNITY TEST (RS) (EN 310 489)

4.4.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-3

Frequency Range: 80-6000MHz

Field Strength: 10V/m

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

Polarity of Antenna: Horizontal and Vertical

Antenna Height:
Dwell Time:

1.5m
at least 3 seconds

4.4.2 TEST INSTRUMENTS

Equipment Manufacturer  |[Model No. |Serial No. Last Cal. Next Cal.
Signal generator AR SG6000 327339 2018/7/23  |2019/7/22
Power Meter AR PM2003 339736 2018/7/23  [2019/7/22
Amplifier AR 500W1000A |337312 2018/7/23  |2019/7/22
Amplifier AR 175S1G4M3 (340318 2018/7/23  [2019/7/22
Directional Coupler [AR DC6180A 311186 2018/7/23  |2019/7/22
Directional Coupler |AR DC7144A 336840 2018/7/23  |2019/7/22
Log-periodic antenna |SCHWARZBECK |STLP 9128D (91280036 N/A N/A

NOTE: 1.The test was performed by witness in 3m Chamber of ShangHai Huawei Technology Co.,

Ltd.
2.The test was

Bureau Veritas Shenzhen Co., Lid.

Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

performed in 3m Chamber.
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4.4.3 TEST PROCEDURE
The test procedure was in accordance with IEC 61000-4-3

f.  The testing was performed in a fully-anechoic chamber.

g. The frequency range is swept from 80 MHz to 6000 MHz with the signal 80%
amplitude modulated with a 1kHz sine wave.

h. The dwell time at each frequency shall not be less than the time necessary for the
EUT to be exercised and to respond, but shall in no case be less than 0,5s.

i. The field strength levels were 10V/m.

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

4.4.4 DEVIATION FROM TEST STANDARD
No Deviation
4.4.5 TEST SETUP

A

—_—
Fp— {
RF Generator [
< Monkete
control system Vs

NOTE:

TABLETOP EQUIPMENT

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

FLOOR STANDING EQUIPMENT

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

Report No.: PVYUK180906N022

TEST MODE Mode A&B TEST VOLTAGE DC 400V AC 400V;
ENVIRONMENTAL .
CONDITIONS 21deg. C, 58% RH TESTED BY: Zhou Weijie
Test Polarization of
Field Strength Freq?;ncy antenna Test Distance Test Remark
(V/m) Note#1 (MHz) (HorlantaI / (m) Result
Vertical)
10 80 - 6000 H&V 3 A N/A
TEST MODE Mode C TEST VOLTAGE DC 0V AC 400V,
ENVIRONMENTAL .
CONDITIONS 21deg. C, 58% RH TESTED BY: Zhou Weijie
Test Polarization of
Field Strength Frequency antenna Test Distance Test T
(V/m) Note#1 (MH2) (HorlantaI / (m) Result
Vertical)
10 80 - 6000 H&V 3 A N/A

Note*': Tested Israel Sl Frequencies 89,100,107,144,163,196,244,315,434,460,600,825,845, 880

MHz

NOTE: A: There was no change compared with initial operation during the test.
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Report No.: PVYUK180906N022

4.5 ELECTRICAL FAST TRANSIENT/BURST IMMUNITY TEST (EFT)

(EN 61000-6-2, EN 301 489)
4.5.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-4

Test Voltage: Power Line: 2kV
Signal Line: 2kV

Polarity: Positive & Negative

Impulse Frequency: 5 kHz

Impulse Waveshape: 5/50ns

Burst Duration: 15 ms

Burst Period: 300 ms

Test Duration: 1 min.

4.5.2 TEST INSTRUMENTS

Equipment Manufacturer [Model No. Serial No. Last Cal. Next Cal.
Fast Transient Burt o) NSG2025  |32075 2018/7/23 | 2019/7/22
Simulator

Coupling clamp ___|Teseq CDN8014 _ |31839 2018/7/23 | 2019/7/22
Coupling Decoupling |.roq 0 CDN163  |160 2018/7/23 | 2019/7/22
Network

NOTE: 1. The test was performed by witness in BF-65 room of ShangHai Huawei Technology Co.,

Lid.
2. The test was performed in BF-65 Room.

4.5.3 TEST PROCEDURE

Both positive and negative polarity discharges were applied.
The distance between any coupling devices and the EUT should be (0.5 — 0/+0.1)

m for table-top equipment testing, and (1.0 £ 0.1) m for floor standing equipment.

The duration time of each test sequential was 1 minute.

The transient/burst waveform was in accordance with IEC 61000-4-4, 5/50ns.
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4.5.4 DEVIATION FROM TEST STANDARD

No deviation.

4.5.5 TEST SETUP

Report No.: PVUK180906N022

=0.5m
kﬁfjﬂs m [
| >0.5|m |
10 mﬂ'ﬂ.E m *
C mains
) Capacitive % Supply
AC mains coupling EUT
supply clamp ’3.
0im
EFTIB | = S
generator (A} 01 mt L
Contact 1o the ground Insulating
Coul F reference plane suppaort
upling
dacaupling In.sulalrl‘ng EFTB Grounding connestion according (o
network (&) BUppo gereralor (B)  the manufacturer's specification
Length ta be specilied in the test plan
Grounding
cable
IEC 84512
NOTE:

(A) location for supply line coupling
(B) location for signal lines coupling

For the actual test configuration, please refer to the related item — Photographs of the

Test Configuration
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4.5.6 TEST RESULTS
TEST MODE Mode ASB TEST VOLTAGE  [DC 400V AC 400V

ENVIRONMENTAL
CONDITIONS

21 deg. C, 55% RH TESTED BY: Zhou Weijie

Pulse Voltage 1 kV 2 kv kV kv
Pulse Polarity
L1+L2+L3 +
PE
L1+L2+L3
N
PE
N+PE
PV+, PV-, PE
485 Port
DI Port
Emergency
Stop signal
Energy
storage signal

+
+
+
+

~ |~[=|=|=|=|>|>] >
— |~|=|=|=|=|>|>] >

—
—
-—
-—
-
—

TEST MODE Mode C TEST VOLTAGE DC 0V AC 400V

ENVIRONMENTAL
CONDITIONS

21 deg. C, 55% RH TESTED BY: Zhou Weijie

Pulse Voltage 1 kV 2 kv kV kV
Pulse Polarity

L1+L2+L3 +
PE

o+
+
+
+*

L1+L2+L3
N
PE
N+PE
PV+, PV-, PE
485 Port
DI Port
Emergency
Stop signal
Energy
storage signal

~ |~ ||| > >
~ |~ || === >

—
—
-—
-—
-_
—_

NOTE: A: There was no change compared with initial operation during the test
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4.6 SURGE IMMUNITY TEST (EN 61000-6-2)

4.6.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-5

Report No.: PVYUK180906N022

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:1kV, Line to PE:2kV
DC Power Line: Line to Line:0.5kV, Line to PE:1kV
Signal Line: 1kV
Surge Input/Output: L1-L2-L3-N&L-PE, N-PE, RS485, All Signal Port
Polarity: Positive/Negative
Phase Angle: 0°/90°/180°/270°

Pulse Repetition Rate:
Number of Tests:

4.6.2 TEST INSTRUMENTS

1 time / 60 sec.
5 positive and 5 negative at selected points

Equipment Manufacturer [Model No.  [Serial No. Last Cal. Next Cal.
High Energy Pulse 3cTEST | CWS1000G | ES3521701 | 2018/3/28 | 2019/3/27
Generator

Coupling Decoupling

Notwork 3cTEST SPN1550T | ES4221701 | 2018/5/2 | 2019/5/1
Coupling Decoupling 3cTEST SPN1550T | ES4221702 | 2018/5/2 | 2019/5/1
Network

High energy pulse

qenerator 3cTEST | CWS 1000CT | ES3531801 | 2018/7/23 | 2019/7/22

NOTE: 1. The test was performed by witness in BF-65 room of ShangHai Huawei Technology Co.,

Ltd.

2. The test was performed in BF-65 Room.
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4.6.3 TEST PROCEDURE
a. For EUT power supply:
The surge is to be applied to the EUT power supply terminals via the capacitive
coupling network. Decoupling networks are required in order to avoid possible
adverse effects on equipment not under test that may be powered by the same
lines, and to provide sufficient decoupling impedance to the surge wave. The
power cord between the EUT and the coupling/decoupling networks shall be 2
meters in length (or shorter).
b. 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).
c. For test applied to unshielded symmetrically operated interconnection /
telecommunication lines of EUT:
The surge is applied to the lines via gas arrestors coupling. Test levels below the
ignition point of the coupling arrestor cannot be specified. The interconnection line
between the EUT and the coupling/decoupling networks shall be 2 meters in
length (or shorter).
4.6.4 DEVIATION FROM TEST STANDARD
No deviation.
4.6.5 TEST SETUP
Combination AC/DC Power Line (if any)
Wave Generator Signal Line (if any)
Coupling & EUT

DecouplingNetwork |- Som

Bureau Veritas Shenzhen Co., Lid.
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VERITAS

4.6.6 TEST RESULTS

TEST MODE Mode A&B TEST VOLTAGE DC 400V AC 400V
ENVIRONMENTAL
CONDITIONS 21deg. C, 55% RH TESTED BY: Zhou Weijie

AC/DC Power port:

\Phase angle \ Test result Test point DC Power Port
\Voltage (kV) \ Test point\ Polarity [ 0° | 90° [180°|270° & Energy
storage port
+ / ! / / A
0.5 f PV+ - PV-
- / ! / /
+ A A A A A
1 Li1-L2 PV+ - PE
- A A A A A
+ A A A A A
1 L1-L3 PV- - PE
- A A A A A
+ A|lA|A]|A / /
1 L2-13
- AlAa]|Aa]|aA / !
+ A|lA|lA]|A / /
1 L1-N
- A|lA|A]|A / /
+ A A A A / !
2 L1-PE
- A A A A / !
+ A A A A / /
2 L2-PE
- A A A A / !
+ A A A A / /
2 L3-PE
- A A A A / !
+ A A A A / !
2 N-PE
- A A A / /
Signal ports and telecommunication poris:
V?::@?e Test Point | Polarity | Test result V?::s?e Test Point | Polarity | Test result
1 485 Port +/- A 1 DI Port +/- A
Energy
1 ggergie?g +/- A 1 storage +/- A
psg signal

NOTE: A: There was no change compared with initial operation during the test.
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Report No.: PVYUK180906N022

TEST MODE Mode C TEST VOLTAGE DC 0V AC 400V
ENVIRONMENTAL
CONDITIONS 21deg. C, 55% RH TESTED BY: Zhou Weijie
AC/DC Power port:
\Phase angle \ Test result Testpoint  |DC Power Port
\Voltage (kV) \ Test point\ Polarity [ 0° | 90° [180°|270° & Energy
storage port
+ / / / / A
0.5 / PV+ - PV-
- / / / /
+ A A A A A
1 L1-L2 PV+ - PE
- A A A A A
+ A A A A A
1 L1-L3 PV- - PE
- A A A A A
+ A|lA|A]|A / /
1 L2-L3
- A|lA|A]|A / /
+ Al A|A]|A ! /
1 L1-N
- AlAa]lAalaA / /
+ A A A A / /
2 L1-PE
- A A A A / /
+ A A A A / /
2 L2-PE
- A A A A / /
+ A A A A / !
2 L3-PE
- A A A A / /
+ A A A A / /
2 N-PE
- A A A A / /

NOTE: A: There was no change compared with initial operation during the test.
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4.7 SURGE IMMUNITY TEST (EN 301489)

4.7.1 TEST SPECIFICATION

Basic Standard:
Wave-Shape:

Test Voltage:

Surge Input/Output:

Polarity:
Phase Angle:

Pulse Repetition Rate:
Number of Tests:

IEC 61000-4-5
Signal/telecommunication port(direct to outdoor cables*)

10/700 us Open CGircuit Voltage,

5/320 us Short Circuit Current.
Combination Wave, Input AC power port:
1.2/50 us Open Circuit Voltage
8 /20 us Short Circuit Current

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

DC Power Line: Line to Line:0.5kV, Line to PE:1kV
Signal Line: 1kV

Positive/Negative
0° /90°/180°/270°

1 time / 60 sec.
5 positive and 5 negative at selected points

Report No.: PVYUK180906N022

L1-L2-L3-N&L-PE, N-PE, RS485, All Signal Port

* This test are applicable to RS485 port and all signal ports, which according to the manufacturer's
specification, may connect directly to outdoor cables.

4.7.2 TEST INSTRUMENTS

Equipment Manufacturer [Model No. Serial No. Last Cal. Next Cal.
High Energy Pulse 3cTEST | CWS1000G | ES3521701 | 2018/3/28 | 2019/3/27
Generator

Coupling Decoupling

NS 36TEST SPN1550T | ES4221701 | 2018/52 | 2019/5/1
Coupling Decoupling | g gy SPN1550T | ES4221702 | 2018/52 | 2019/5/1
Network

High energy pulse

conarater 3cTEST | CWS 1000GT | ES3531801 | 2018/7/23 | 2019/7/22

NOTE: 1. The test was performed by witness in BF-65 room of ShangHai Huawei Technology Co.,

Lid.

2. The test was performed in BF-65 Room.
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4.7.3 TEST PROCEDURE

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

b. 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).

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

4.7.4 DEVIATION FROM TEST STANDARD

No deviation.

4.7.5 TEST SETUP

Combination AC/DC Power Line (if any)
Wave Generator Signal Line (if any) EUT
Coupling &

DecouplingNetwork |- Som
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4.7.6 TEST RESULTS

TEST MODE Mode A&B TEST VOLTAGE DC 400V AC 400V
ENVIRONMENTAL
%o TESTED BY: Zhou Weiji
CONDITIONS 21deg. C, 55% RH S ou Weijie
AC/DC Power port:
\Phase angle \ Test result Test point DC Power Port
\Voltage (kV) \ Test point\ Polarity [ 0° | 90° [180°|270° & Energy
storage port
+ / / / / A
0.5 f PV+ - PV-
- / / / /
+ A A A A A
1 L1-L2 PV+ - PE
- A A A A A
+ A A A A A
1 L1-L3 PV- - PE
- A A A A A
+ AlAa]lAalaA / /
1 L2-L3
- Al A|A]|A / /
+ A|lA|A]|A / /
1 L1-N
- A|lA|A]|A / /
+ A A A A / /
2 L1-PE
- A A A A / /
+ A A A A / /
2 L2-PE
- A A A A / /
+ A A A A / /
2 L3-PE
- A A A A / /
+ A A A A / /
2 N-PE
- A A A / /
Signal ports and telecommunication ports:
V?::@?e Test Point | Polarity | Test result V?::s?e Test Point | Polarity | Test result
1 485 Port + /- A 1 DI Port + /- A
Energy
1 ggerg?m /- A 1 | storage | +/- A
psig signal

NOTE: A: There was no change compared with initial operation during the test.
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Report No.: PVYUK180906N022

TEST MODE Mode C TEST VOLTAGE DC 0V AC 400V
ENVIRONMENTAL
CONDITIONS 21deg. C, 55% RH TESTED BY: Zhou Weijie
AC/DC Power port:
\Phase angle \ Test result Testpoint  |DC Power Port
\Voltage (kV) \ Test point\ Polarity [ 0° | 90° [180°|270° & Energy
storage port
+ / / / / A
0.5 / PV+ - PV-
- / / / /
+ A A A A A
1 L1-L2 PV+ - PE
- A A A A A
+ A A A A A
1 L1-L3 PV- - PE
- A A A A A
+ A|lA|A]|A / /
1 L2-L3
- A|lA|A]|A / /
+ Al A|A]|A ! /
1 L1-N
- AlAa]lAalaA / /
+ A A A A / /
2 L1-PE
- A A A A / /
+ A A A A / /
2 L2-PE
- A A A A / /
+ A A A A / !
2 L3-PE
- A A A A / /
+ A A A A / /
2 N-PE
- A A A A / /

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

Bureau Veritas Shenzhen Co., Lid.
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4.8 IMMUNITY TO CONDUCTED DISTURBANCES INDUCED BY RF
FIELDS (CS) (EN 61000-6-2, EN 301 489)

4.8.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-6

Frequency Range: 0.15 MHz - 80 MHz

Field Strength: 10Vims

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

Coupled Cable: Power Mains & DC Power Line & Signal Line
Coupling Device: CDN-M1 & Current Probe & Direct injection

4.8.2 TEST INSTRUMENTS

Equipment Manufacturer |Model No. Serial No. Last Cal. Next Cal.
Signal t R&S smciooa  |1A11A4002K02- | o0 10,705 | 201977722
ignal generator 102618-Yb
- 5354.9000k50-

Amplifier R&S BBA100 100984-Ut 2018/7/23 2019/7/22
6dB Attenuator Bird 75-A-FFN-06  [1136 2018/7/23 2019/7/22
Power Meter R&S NRVD 857.8008.02 2018/7/23 2019/7/22
Coupling Decoupling FCC-801-M1-5

Network FCC 0A 111651 2018/7/23 | 2019/7/22
RF Inject Clamp FCC F-120-9A 111657 2018/7/23 2019/7/22
100Q Resistance Luthi CR100A 370 2018/7/23 2019/7/22

NOTE: 1. The test was performed by witness in CS Shielding room of ShangHai Huawei Technology
Co,, Ltd.
2. The test was performed in CS Shielding Room.
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4.8.3 TEST PROCEDURE

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

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

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

d. The frequency range is swept from 150 kHz to 80 MHz, using the signal level
established 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.

e. 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 s. The sensitive frequencies (e.g. clock frequencies)
shall be analyzed separately.

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

4.8.4 DEVIATION FROM TEST STANDARD

No deviation.
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4.8.5 TEST SETUP

0.5m

SRS

NOTE:

“ Y
0.5m
0.1m< L <0.3m
AE1 -
2 CDN-T2/T4 Mains
Balanced [ o
pair _ Lol
- . CDN-M2AM3 | T2] |
Mains o [
Unscreened ‘ AE1
multi-wire :
cable
Insulation is i i
optional injection Clamp! .
,,,,,,,,,,,,,,,,,,,,,, H 1
T Ground Reference Plane
est
Generator

NOTE: The EUT clearance from any metallic obstacles shall be at least 0.5m.
All non-excited input ports of the CDNs shall be terminated by 50Q loads.

FLOOR-STANDING EQUIPMENT

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

4.8.6 TEST RESULTS

Report No.: PVYUK180906N022

TEST MODE Mode A&B TEST VOLTAGE DC 400V AC 400V,

ENVIRONMENTAL

CONDITIONS 21deg. C, 54% RH TESTED BY: Zhou Weijie

V°:‘:)ge Tilssi';:f‘(‘l‘;:";y Tested Line e RT::" Remark

10 0.15-80 AC line Current Probe A !
10 0.15-80 DC line Current Probe A /
10 0.15-80 RS485 Cable Direct injection A !
10 0.15-80 Energy storage line Current Probe A /
10 0.15-80 Energy storage Signal | Clamp injection A /
10 0.15-80 Emergency Stop signal | Clamp injection A /
10 0.15-80 Dl signal Line Clamp injection A /

TEST MODE Mode C TEST VOLTAGE DC 0V AC 400V;

ENVIRONMENTAL

CONDITIONS 21deg. C, 54% RH TESTED BY: Zhou Weijie

V°('“;’)ge T;"‘;;:f‘(‘;;’;‘;" Tested Line 'ﬂﬁf&" R"r:.:" Remark

10 0.15-80 AC line Current Probe A !
10 0.15-80 DC line Current Probe A !
10 0.15-80 RS485 Cable Direct injection A !
10 0.15-80 Energy storage line Current Probe A /
10 0.15-80 Energy storage Signal | Clamp injection A /
10 0.15-80 Emergency Stop signal | Clamp injection A /
10 0.15-80 Dl signal Line Clamp injection A /

Note*!: Tested Israel Sll Frequencies 0.2,0.53,1,1.5,7.1,13.56,21,27.12,40.68,65,68 MHz

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

Report No.: PVYUK180906N022

4.9 POWER FREQUENCY MAGNETIC FIELD IMMUNITY TEST
(EN 61000-6-2)

4.9.1 TEST SPECIFICATION

Basic Standard:

Field Strength:

Observation Time:

Inductance Coil:

4.9.2 TEST INSTRUMENTS

IEC 61000-4-8
Frequency Range: 50Hz

30A/m

1 minute

Rectangular type, 1.5mx1.5m

Equipment Manufacturer [Model No. Serial No. Last Cal. Next Cal.
Power source EMTEST NET Wave 7 |V1129110285 | 2018/7/23 | 2019/7/22
Helmholtz coil EMTEST HHS 5215-100 |5215-100 102 | 2018/7/23 | 2019/7/22

NOTE: 1. The test was performed by witness in BF-59 room of ShangHai Huawei Technology Co.,

Ltd.

2. The test was performed in BF-59 Room.

4.9.3 TEST PROCEDURE

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

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

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

4.9.4 DEVIATION FROM TEST STANDARD

No Deviation
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Test Report No.: CE181019N024

4.9.5 TEST SETUP

Report No.: PVYUK180906N022

Test

Generator —I ' :

EUT

NOTE:

TABLETOP EQUIPMENT

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 90 degrees in order to expose the

EUT to the test field with different orientations.

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 coils, in order to test the
whole volume of the EUT for each orthogonal direction. The test shall be repeated with the coil shifted
to different positions along the side of the EUT, in steps corresponding to 50 % of the shortest side of
the coil. The induction coil shall then be rotated by 90 degrees in order to expose the EUT to the test

field with different orientations.
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Test Report No.: CE181019N024

4.9.6 TEST RESULTS

Report No.: PVYUK180906N022

TEST MODE Mode A&B TEST VOLTAGE DC 400V AC 400V;
ENVIRONMENTAL ]
CONDITIONS 21deg. C, 55% RH TESTED BY: Zhou Weijie
MAGNETIC FIELD
DIRECTION TESTING RESULT REMARK
X - Axis A 30A/ m
Y - Axis A 30A/ m
Z - Axis A 30A/ m
TEST MODE Mode C TEST VOLTAGE DC 0V AC 400V;
ENVIRONMENTAL N )
CONDITIONS 21deg. C, 55% RH TESTED BY: Zhou Weijie
MAGNETIC FIELD
DIRECTION TESTING RESULT REMARK
X - Axis A 30A/ 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.
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Report No.: PVYUK180906N022

Test Report No.: CE181019N024

5 PHOTOGRAPHS OF THE TEST CONFIGURATION
CONDUCTED EMISSION TEST (AC Power
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RADIATED EMISSION TEST (30~1000MHz
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RADIATED EMISSION TEST (1000~6000MHz
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HARMONICS EMISSION TEST &
VOLTAGE FLUCTUATIONS AND FLICKER TEST

ESD TEST
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EFT TEST (AC Main-AC Power

EFT TEST (DC Main
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CONDUCTED SUSCEPTIBILITY TEST ({Shielded Si
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CONDUCTED SUSCEPTIBILITY TEST (Energy storage
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6 APPENDIX A - MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

S

No any modifications were made to the EUT by the lab during the test.

—END-—
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Annex No. 2

Pictures of the unit

The full pictures refer to PHOTO DOCUMENT
Project No.: 180906N022
Date: 20181015
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Enclosure front view
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Enclosure side view

Enclosure top view
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Enclosure bottom view

Enclosure rear view
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Test location: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch

Performed dates of test: 2018-09-06 to 2018-12-16

Equipment Internal no.: | Manufacturer: | Type: Serial no.: Last
calibration

Power Analyzer A4080002DG | YOKOGAWA WT3000 91M210852 Jan. 12, 2018

AC Source A7040019DG Chroma 61512 61512000439 Monitored by

AC Source A7040020DG Chroma 61512 61512000438 Power

DC Simulation A7040016DG Chroma 62150H- 62150EF00490 Analyzer

Power Supply 1000S

DC Simulation A7040021DG Chroma 62150H- 62150EF00609

Power Supply 1000S

RLC Load A7150027DG Qunling ACLT-3803H 93v002869

Eight Channel A4089017DG | YOKOGAWA DL850 91N726247 Sep. 14,2018

Digital Phosphor

Oscilloscope

Four Channel A4089003DG Tektronix DPO4104B C010624 Oct. 25, 2018

Digital Phosphor

Oscilloscope

Isolation voltage A1490009DG | YOKOGAWA 701901 / Nov. 01, 2018

probe A1490010DG | YOKOGAWA 701901 / Nov. 01, 2018
A1490011DG | YOKOGAWA 701901 / Nov. 01, 2018

Current transducer | A1060008DG | YOKOGAWA CT200 1130700017 Nov. 17,2018
A1060009DG | YOKOGAWA CT200 1130700019 Nov. 17, 2018
A1060009DG | YOKOGAWA CT200 1130700019 Nov. 17,2018
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