Security Level:

Explanation of the residual
voltage problem when the
single phase is open
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Product description

The SUN2000MA inverter meets the EU safety standards::

IEC-62109-1: Safety of power converters for use in photovoltaic power
systems - Part 1: General requirements
IEC-62116:2004 : Photovoltaic(PV) systems-Characteristics of the utility
interface
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PV-Wechselrichter (Hybrid Inverter)

Type Designation : SUN2000-xKTL-M0
SUN2000-yKTL-M1
x=12 Xy

Vmax PV[Vd.c.] : 1100

Isc BV(Ad.c.] 15

MPE Voltagge Range(vd.c.)
Max. Input Current([Ad.c.]
Overveltage Categery (OVC) : II for PV

Rated Qutput Veltage(Va.c.l: 3(N)- 220/380 o
Rated Output Freguency[Hz] : 50/60

Rated Output Power (K] : 12000 1001
Max. Output Current[sa.c.] : 18.4 16.
Power facter [-o.80, 0.80]
Overveltage Categery (OVC) : IIT for AC Maim
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VER ITAS
Certificate of compliance

Applicant: Huanl Tochnolognu Co., Ltd.
Building, of Huawei T ies Co., Ltd.,
Bantian, Longgang District, Shenzhen, 518129
PR.C

Product: SOLAR INVERTER

Model: SUN2000-8KTL-M0, SUN2000-10KTL-MO,
SUN2000-12KTL-MO0, SUN2000-15KTL-MO,
SUN2000-17KTL-M0, SUN2000-20KTL-MO,
SUN2000-8KTL-M2, SUN2000-10KTL-M2,
SUN2000-12KTL-M2, SUN2000-15KTL-M2,
SUN2000-17KTL-M2, SUN2000-20KTL-M2

Use in accordance with regulations:

Automatic  disconnection  device with three -phase mains survedlance in accordance  with
IEC 61727:2004 and IEC62116:2014 for photovoltaic systems with a three-phase parallel coupling via an inverter in
the public mains supply. The automatic disconnection device is an integral part of the aforementioned inverters.

Applied rules and standards :

IEC 61727:2004
Photovoltaic (PV) systems — Characteristics of the utiity interface

IEC 62116:2014

Test procedure of islanding measures for utiity inverters

At the time of issue of this certificate the safety concept of an ive product to

the valid safety specifications for the specified use in accordance with regulations.

Report number: PV190424N048

PV190424N048-1
Certificate number: U19-0309
Date of issue: 2019-05-24
TVERG
Certification body
: . (
. Duutache

Y /
\
olger Schatfer
Certification body of Bureau Veritas Consumer Products Services Germany GmbH
Accredited according to DIN EN ISO/IEC 17065
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European PV inverter safety regulations and installation

standards

Tested and verified by a third-party certification body, the SUN2000MA meets the requirements of IEC 62109-1and IEC 62109-2,

ensuring that there is no safety risk under normal operation and single failure. According to the standard, the following faults have

been considered: component failure, transformer short circuit, output short circuit and overload, reverse polarity connection, PWB

short circuit, etc.,

In addition, during the installation
process, the inverter safety protection
fully meets the requirements of
IEC60364-7-712

(IEC 60364-7-712 Requirements for
special installations or locations -
Solar photovoltaic (PV) power supply
systems)

Including safety protection, electric
shock protection, direct and indirect
contact protection, fault protection, DC
side overload protection, short circuit

protection, etc.

HUAWEI TECHNOLOGIES CO., LTD.

Test Report issued under the responsibility of:

NCEB TV SUD Product Service GmbH
Ridlerstr. 65

D - 80339 Miinchen

Germany

Safety of Power Converter for use in Photovoltaic Power Systems
Part 1:

TEST REPORT
IEC 621091

General requirements

Report Number. .....

Date of issu€......e

Total number of pages ...

CB Testing Laboratory s

Add

's name

el

Test specification:
Standard

Test procedure

Hon-standard test method ...

Test Report Form Mo, ......

Test Report Formis) Originator....:
5T gl ] R ——

Copyright © 2016 |IEC System of Cor
and Components (IECEE System). A
This pubfication may be reproduced in whole or

«copynight owner and source of the material IECH
the reader’s interpretation o the reproduced mat
This report is not valid as a CB Test |
and appended to a CB Test Certificat

General disclaimer:

The test results presented in this report
This report shall not be reproduced, exc
Laboratory. The authenticity of this Test
responsible for this Test Re;

Tests performed (name of test and test clause):

Family products design, full tests were conducted on
representative model SUN2000-20KTL-MO0, additional
test of electrical ratings on all other models.

] Visual inspection — clauses as available;
] Mains supply electrical data in normal condition &
electrical ratings tests — 4.2.2.6 & 4.7;

B Durability and legibility of marking — 5.1.2;

<] Thermal test and single fault test — 4.3 & 4.4;

B Humidity preconditioning — 4.5;

] Voltage Back-feed Protection, as combined with —4,4;
P Enclosure integrity — 6.3;

Testing location:

CQC - Trusted(Jiangsu) Testing Technology
Co., Ltd.

No0.99, Wenlan Road, Xianlin University
Zone, Xianlin Street, Qixia District, NanJing,
China

] Non-accessibility — 7.3.4.2.3;
[ Protective bonding — 7.3.6.3.3;

CONTENTS

[X] Capacitor discharge — 7.3.5.3.2 & 7.3.9; FOREWORD oo
Xl Clearance and creepage distances - 7_3_7; INTRODUCTION oo
[X] Capacitor discharge — 7.3.9 & 7.4; 712 Solar photovoltaic (PV) power supply systems
=4 Energy hazards — 7.4; 7121 Scope.
(<] Electrical tests — 7.5 712.2 Normatwe references
[l Stability test - 8.3; 7123 Definitions..
Xl Pr’ovisions for ||ﬂmg and carrying - 8 4 712.30 Assessmem of general characteristics .
o 712.31  Purposes, supplies and structure .._..__

< Wall mounting loading — 8.5;
[ Material tests — 9.1.3; 7124

(<] Limited power sources — 9.2; 712.41

[ Sonic pressure hazards — 10; ;E :1;
x An;tl,{atu_'ng parts of controls (Knob pull 112433
and limitation of movement) — 13.1; 712.434

[] Physical tests on power supply cords — 13.3.2.5; 712424
<] 8 mm stripping test — 13.3.3.6; 7125
[] Mould stress relief test — 13.6.2.1;

712511
[ Deformation tests — 13.7; 712512
[ | Battery — 14.8; 71252
P4 Annex B operational test as combined with 4,4; 71; 252

Remark: Touch current test was conducted at nomir|
frequency 60Hz(considered more severity), and othd712 54
tests were conducted at nominal frequency 50Hz.

Types of distribution systems ...

Protection for safety.. P

Protection against e\eclrlc shock I

Protection against both direct and md\recl contact

Fault protection...
Protection agalnst over\oad on the DC 5|de

Protection against short-circuit currents .

Pratection against electromagnetic interference (EMI) in buildings
Selection and erection of electrical equipment

Common rules.. S

Compliance with standards ...

Operational conditions and external influences

Wiring systems .............
Selection and erection in relatlom to externa\ |nf|uen:es
Isolation, switching and control .

Isolation and switching......._..

Earthing arrangements, prmec\we conductors and
protective bonding conductors............

ey R
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Passed the LoM test --- will not endanger the safety of

the power grid when the phase is missing

SUN2000MA can pass the IEC62116:2014 certification. The inverter will shutdown within 2 seconds and

does not transmit energy to the power grid when the phase is missing, and ensures the safety of the

power grid system. And when the fault recovers, the inverter can be automatically connected to the grid.

Block diagram test circuit IEC 62116:2008
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Figure 1 - Test circuit for islanding detection function in a power conditioner (inverter)

6.1 lslanding protoction according Tabio 7 — Load Imbalance (reactive load) for test P
condition B (EUT output = 50 % - 66 %)
Fiequancy: 50+-0.1F
Teat condtions D.smmom:f;?::"iﬁos < 2%
Quality =1
Disconnection limit 25
w| T [ | R | B e | g | e [
rating] | 6.1 1) | "omell | meminal prase] [mz]
1 66 -] ] -5 0,144 | 4400 | 512 | 0977 | 2528 B
2 66 (23 o -4 0,136 | 4400 512 | 0962 | 2677 [}
3 68 -] 1] -3 0,128 | 4400 512 | 0887 | 2844 B
4 -3 [ o -2 0,125 | 4400 £12 | 0002 | 3237 [}
&6 -] o -1 0,122 | 4400 512 | 0807 | 3250 18
6 &6 -] o (1] 0,121 | 4400 512 | 1002 | 3624 BL
66 o 1 0122 | 4400 512 1,007 | 3179 18

- 66 -] o 2 0,125 | 4400 512 | 1,012 | 2615 B8
2 66 -] o 3 0,130 | 4400 512 1,017 | 2916 8
10 o 4 0137 | 4400 512 1,022 | 2615 18
n 66 o ] 0146 | 4400 512 1,027 | 2431 8
Paramaier a1 0% per phass | L=3819mH | R=12020 ‘ C= 265,29 4F

HUAWEI TECHNOLOGIES CO., LTD.

Disconnection at Pxc -10% and Quc 0% reactive load and 100% nominal power
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Root cause analysis

The port filter capacitor of the inverter adopts the delta connection method. When the phase is missing, L2 /L3 forms a voltage

divider on L1. When the remote transformer N line is grounded, L1 can measure the voltage to ground

L1 I—I L
N l

L ‘ f_ _____
I O Ny
. i -

In this design, when the three-phase three-wire system or the N-line is in poor contact, the voltage assumed by each capacitor is the

Transformer

line voltage. This voltage is relatively stable, which can significantly improve reliability and reduce failure rate;
If the star connection method is used, generally, the capacitor withstand voltage design is lower, and the two capacitors will bear
the line voltage at the same time. From a long-term perspective, if one of the capacitors decays, the voltage of the other capacitor

will rise significantly, which will easily lead to overvoltage failure.

Transformer
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