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About This Document

Purpose

This document describes th&/IS20003KTL-M0, SUN20004KTL-MO,

SUN20065KTL-M0, SUN20006KTL-M0, SUN20068KTL-MO, and SUN200£LOKTL-MO
(SUN2000 for short) in terms of installation, electrical connections, commissioning,
maintenance, and troubleshooting. Read this document througihstamdiethe safety

information, and get familiar with the functions and features of the SUN2000 before installing
and operating it.

Intended Audience

This document is intended for:

Installers
Users

Symbol Conventions

The symbols that may be found in thicdment are defined as follows.

Symbol Description
Indicates an imminently hazardous situation
which, if not avoided, will result in serious injury

i DANGER
or death.

_ Indicates a potentially hazardous situation whig

if not avoided, could result in seriougury or
death.

Indicates a potentially hazardous situation whig

& CAUTIQH if not avoided, may result in minor or moderate

injury.
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Symbol Description

Indicates a potentially hazardous situation whid
NOTICE if not avoided, could result in equipment damag
data loss, performance deteation, or

unanticipated results.

NOTICE is used to address practices not relate
personal injury.

Ll noTE Calls attention to important information, best
practices and tips.

NOTE is used to address information not relate
to personal injury, equipment dage, or
environment deterioration.

Change History

Changes between document issues are cumulative. The latest document issue contains all
updates made in previous issues.

Issue 02 (201904-30)

This issue is the second official release.

Issue 01 (201812-30)

This issue is used for first office application (FOA).
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Safety Precautions

Safety

Before performing operations, read through this manual and follow all the precautions to
prevent accidents. THRANGER, WARNING , CAUTION , andNOTICE statements in

thisdocument do not represent all the safety instructions. They are only supplements to the

safety instructions.

Only certified electricians are allowed to install, connect cables for, commission, maintain,

and troubleshoot Huawei products, and they must statet basic safety precautions to
avoid hazards.

When operating Huawei equipment, in addition to following the general precautions in this
document, follow the specific safety instructions given by Huawei. Huawei will not be liable
for any consequence caakby the violation of the safety operation regulations and design,
production, and usage standards.

Disclaimer

Huawei shall not be liable for any consequence caused by any of the following events:

Damage during transportation

Storage conditions that dotnmeet the requirements specified in this document.
Incorrect storage, installation, or use

Installation or use by unqualified personnel

Failure to follow the operation instructions and safety precautions in this document
Operation in extreme environmentkich are not covered in this document

Operation beyond specified ranges.

Unauthorized modifications to the product or software code or removal of the product
Device damage due to force majeure (such as lightning, earthquake, fire, and storm)
Warranty expiation without extension of warranty service.

Installation or use in environments which are not specified in relevant international
standards

Issue02 (201904-30)
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Personnel Requirements
Operation personnel should receive professional training.
Operation personnel should readdugh this document and follow all the precautions.

Operation personnel should be familiar with the safety standards relevant to electrical
systems.

Operation personnel should understand the composition and working principles of the
grid-tied PV system ahbe aware of local regulations.

Operation personnel must wear proper personal protective equipment (PPE).

Protecting Labels

Do not scrawl, damage, or block any warning label on the device.

Installation

i DANGER

Never power on the SUN2000 during installation.

Ensure that the SUN2000 is not connected to a power supply or powered on before
finishing installation.

Ensure that the SUN2000 is installed in a welhtilated environment.
Ensure that the SUN2000 heat sinks are free from blockage.

Do not open the front pel of the SUN2000.

Do not remove the terminals and ports at the bottom of the SUN2000.

Grounding

When installing the device, always make the ground connection first and disconnect it in
the end.

Do not damage the ground conductor.

Electrical Connections

& DANGER

Before connecting cables, ensure that the SUN2000 is secured in position and not damaged in
any way. Otherwise, electric shock or fire may occur.

Ensure that all electrical connections comply with local electrical standards.

Obtain approval from the lotatility company before using the SUN2000 to generate
electricity in gridtied mode.

Ensure that the cables used in a-gied PV system are properly connected and insulated
and meet all specification requirements.
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Operation

i DANGER

High voltage may cause a&tectric shock, which results in serious property damage, serious
injury, or death from the SUN2000 in operation. Strictly comply with the safety precautions in
this document and associated documents when operating the SUN2000.

Before operating a devicengure that it is properly grounded.
Do not touch an energized SUN2000 because the heat sink reaches a high temperature.
Follow local laws and regulations when operating the equipment.

Commissioning
When the SUN2000 is powered on for the first time, onBli§jad personnel are allowed to

set the parameters Quick Setting. Incorrect settings may cause the SUN2000 to conflict
with the local certification, which affects the normal operation of the SUN2000.

Maintenance and Replacement

A DANGER

High voltage may caesan electric shock, which results in serious property damage, serious
injury, or death, or serious property damage from the SUN2000 in operation. Prior to
maintenance, power off the SUN2000 and strictly comply with the safety precautions in this
documentand associated documents when operating the SUN2000.

A faulty SUN2000 requires overall maintenance. Contact your dealer if the SUN2000 is
faulty.

Maintain the SUN2000 with sufficient knowledge of this document, proper tools, and
testing equipment.

Before naintaining the SUN2000, power it off and follow the instructions on the delay
discharge label. Wait for a proper time to operate the SUN2000.

Place temporary warning signs or erect fences to prevent unauthorized access to the
maintenance site.

Rectify anyfault that may compromise the SUN2000 security performance before
powering it on again.

Observe ESD precautions during maintenance.

Issue02 (2019-04-30) Copyright© Huawei Technologies Co., Ltd Page9 of 81
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Overview

2.1 Product Introduction

Function

The SUN2000 is a thrgghase grietied PV string inverter that converts the DC power
generated by PV strings into AC power and feeds the power into the power grid.

This document involves the following product models:

SUNZ20003KTL-MO0
SUN20004KTL-MO
SUN20005KTL-MO0
SUN20006KTL-MO0
SUN20008KTL-MO0
SUN200010KTL-MO

Figure 2-1 Model description (SUN200BKTL-MO as an example)
SUN2000-5KTL-MO

1 2 3 4

Table 2-1 Model description

Icon Meaning Description

1 Product SUN2000: thregohase grietied PV string inverter

Issue02 (2019-04-30) Copyright© Huawei Technologies Co., Ltd Pagel0of 81
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Icon Meaning Description

2 Power level . 3K: The rated power is 3 kW.
4K: The rated power is 4 kW.
5K: The rated power is 5 kW.
6K: The rated power i§ kW.

8K: The rated power is 8 kW.
10K: The rated power is 10 kW.

3 Topology TL: transformerless
4 Product code MO: the product series with the 1100 V DC input
voltage

Network Application

The SUN2000 applies to grited PV systems for residential rembs and small ground plants.
Typically, a gridtied system consists of the PV string, gi@tl inverter, residual current
device (RCD), and power distribution unit.

Figure 2-2 Networking application (optional in dashed boxes)

| ee

B

r—
1

-

L] noTE
— indicates a power cables— indicaes a signal cable; indicates wireless communication.
(A) PV module (B) DC switch (C) SUN2000
(D) AC switch (E) ACDU (F) Smart Power Sensor
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(G) Power grid
(J) Router
(M) Load

Supported Power Grids

(H) 4G Smart Dongle
(K) Remote management

system

(N) Ripple Control Device

Figure 2-3 Supported power grids

TN-S TN-C TN-C-S
Transformer Transformer Transformer
I L1 L1 L1
- — L2 L2 L2
- — L3 L3 L3
N PEN 1 N
PE l J_ PE
= PE = PE = PE
|SUN2000| |SU N2000| |SUN2000|
TT IT
Transformer Transformer
L1 L1
L2 E L2
L3 L3
l N
L PE = PE l=

|SUN2000|

|SUN2000|

L] noTE

In a TT power grid, the NPE voltage should be lower than 30 V.

In an IT power grid, youmeed to selsolation settingsto Input not grounded, with a transformer,
then the builin PID repair is disabled.

1501510001

(I) WLAN Smart Dongle
(L) Local app

Power grid types supported by the SUN2000 includeSTNIN-C, TN-C-S, TT, and IT.

Issue02 (201904-30)
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2.2 Appearance

Figure 2-4 Appearance

4
T
1S10W00001
(1) LED indicator (2) Front panel
(3) Mounting plate (4) Heat sink
(5) Ventilation valve (6) Ground screw
(7) AC output port (AC) (8) Communication port (COM)
(9) Smart Dongle port (GPRS/4G/WLAN) (10) Battery terminals (BAT+/BA)
(reserved)
(11) DC input terminals (PV2+/P\/2 (12) DC input terminals (PV1+/PW}
(13) DC switch (DC SWITCH)
(1] noTE

Two M6 screw holesra reserved on the sides of the enclosure for installing an awning.

Table 22 LED indicator description

Category Status Meaning
Running LED 1 LED 2 N/A
indication

Steady green Steady green The SUN2000 is operating ir
grid-tied mode.

Issue02 (2019-04-30) Copyright© Huawei Technologies Co., Ltd Pagel3of 81
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Category Status Meaning
s > @ I . .
O 0O O Blinking green at| Off The DC is on and the AC is

LED1 LED2

long irtervals (on
for 1s and then
off for 1s)

off.

Blinking green at
long intervals (on
for 1s and then

Blinking green at
long intervals (on
for 1s and then

The DC is on, the AC is on,
and the SUN2000 isat
exporting power to the powe

off for 1s) off for 1s) grid.

Off Blinking green at| DC is off and AC is on.
long intervals

Off Off DC and AC are both off..

Blinking red at N/A DC environmental alarm

short intervals
(on for 0.2s and
then off for 0.2s)

N/A Blinking red at | AC environmental alarm
short intervals
(on for 0.2s and
then off for 0.2s)
Steady red Steady red Fault
Communication | LED 3 N/A

indication
sl » @

OO(I)

LED3

Blinking green at short intervals (on
for 0.2s and then off for 0.2s)

Communication is in
progress. (When a mabi
phone is connected to the
SUN2000, the indicator first
indicates that the phone is
connected to the SUN2000):
blinks green at long
intervals.)

Blinking green at long intervals (on
for 1s and then off for 1s)

The mobile phone is
connected to the SUN200

Off

There is no communication.

Issue02 (201904-30)
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2.3 Label Description

2.3.1Enclosure Labels

Symbol

Name

Meaning

Danger: High Voltage! & F f b !

A Start maintaining the SUN2000
at least 5 minutes after the
SUN2000 disconnects from all
("-‘ external power supplies

Y EZEE%E?I\“‘BFE%QE&E?‘FF
5 mina EEHEDLSGW, AALL
JE‘ITQHF

Delayed discharge

Residual voltage exists
after the SUN2000 is
powered off. It takes 5
minutes for the SUN200(
to discharge to the safe
voltage.

Warning: High Temperature! B!

& Never touch the enclosure of
an operating SUN2000.
AP 38 TR e B RSN =

Burn warning

Do not touch a running
SUN2000 because it
generates high
temperatures on the shel

Danger: Electrical Hazard| L fE R !

Only certified professionals are
allowed to install and operate

the SUN2000.
A {Eﬁﬁﬁﬁ‘“?l)\mﬂ'_fﬂ'ﬁ
FIE R R R FRAIRIE.

High touch current, earth connection
essential before connecting supply.

FIERER! BB
.

Electric shock warning
label

High voltage exists
after the SUN2000 is
powered on. Only
gualified and trained
electrical technicians
are allowed to perforn
operations otthe
SUN2000.

High contact current
exists after the
SUNZ2000 is powered
on. Ensure that the
SUN2000 has been
grounded before
powering on it.

S CAUTION
Read t ti Full
..b:ar;":e:;;i;::"n;za'::p:m.m
on the SUN200
ihﬁﬁéﬁﬁﬁ&’ﬂa&{‘ﬁﬁu s
FimAE !

Refer to documentation

Reminds operators to
refer to the documents
shipped with the
SUN2000.

Grounding

Indicates the position for
connecting the protective
earthing (PE) cable.

Do not disconnect
under load!
b R f BT T 1

D
A

Operation warning

Do not remove the DC
input connector or the AQ
output connector when th
SUN2000 is running.

25E

(1P)PN/ITEM:XXXXXXXX
(32P)Model: SUN2000-XKTL-MO
(S)SNXXXXXXXXXXXX MADE IN CHINA

SUN2000 serial number
(SN) label

Indicates the SUN2000
SN.

Issue02 (201904-30)
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Symbol Name Meaning
SUN2000 MAC add Indicates the MAC
[T SUN address | Indicates the

MAC: XXXXXXXXXXXX

QR code label for
SUN2000 WjiFi
connection

Scan the QR code to
connect to Huawei
SUN2000 WiFi network
(Android) or obtain the
Wi-Fi password (iOS).

2.3.2Product Nameplate

Figure 2-5 Nameplate (SUN20GBKTL-MO as an example)

H s& £ 8 Model: SUN2000-5KTL-M0
: -
! Huawer

£ ¥ Name: KPRBEXRYTR
SOLAR INVERTER

(]
]
L
} BAMAMEE d.c. Max. Input Voltage: 1100 Vd.c. '
h &AM d.c. Max. Input Current: 11 A/11 A !
M SERRE 5 Isc: 15AM5 A !
) MPPTH S d.c. MPPT Range: 140 - 980 Vd.c. |
H ¥t a.c. Output Nominal Voltage: !
H 220/380 Va.c., 230/400 Va.c.; 3(N) ~ + S !
1 iS5 a.c. Nominal Operating Frequency: 50/60 Hz :
[l #9129 H TH=E a.c. Output Rated Power: 5 kKVA* '
 MAMET)E a.c. Max.Output Apparent Power: 5.5 kVA 2
) BAMHAR a.c. Max. Output Current: 8.5A i
1| SHERES Power Factor: 0.8{lagging)-0.8(leading) H
| BEM Operating Temperature Range: - 25 = +60 °C '
| 7838 Altitude: 4000 m(>3000 m refer to user manual) 1
| HLE 28 Overvoltage Category: II(DCWIAC) 1
| #fA® Communication: RS485/WLAN \
| % B/IG Inverter Topology: Non-Isolation I
| Hjts Battery: 1100 VDC Max; 16 A Max '
1 B54A% 4 Enclosure: IPES V
| R4AE4 Protection Class: |
| LSRR AFCI: TYPE |
*: CEl 0-16 & CEI 0-21: 5 kW 1

"N Type Approved .._ 3
Fnguler Production E ]
Burveillancs ]
@ l
Wb oom ]
By 1D 1418082873 _ l

' shEE L ——
I HUAWE| TECHNOLOGIES CO., LTD. MADE N CHINA I
. HGQ of Huawel, Bantian, Longgang District, Shanzhen, 518129, PR.C H

(1) Trademark and product model

(3) Compliance symbols

[l noTE

The nameplate figure is for reference only.

(2) Important technical specifications

(4) Company name and country of manufacture

Symbol

Name Meaning

a )

| cERTIFIED

Type Appeoved
Safen

y
Regulir Prodution
Survaillence

1D 1418082072

TUVRheinland certification
mark

The SUN200@omplies with
TUVRheinland certification
standards.

&

ConformitéEuropénne
(CE) certification mark

This product complies with CE
certification standards.

Issue02 (201904-30)
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Symbol Name Meaning
c € Australia RCM certification | This product complies with
mark Australia RCM certification
standard.
50 Environmentally friendly us¢ The product does not pollute the
period (EFUP) mark environment during the specified
period.
EU waste electrical and Do not dispose of the product as
electronic equipment household garbage.
[r— (WEEE) mark

2.4Working Princi ples
2.4.1Circuit Diagram

Two PV strings connect to the SUN2000, and their maximum power points are tracked by two
maximum power point tracking (MPPT) circuits. The SUN2000 converts DC power into
threephase AC power through an inverter circuit. Surge protedtisupported on both the

DC and AC sides.

Figure 2-6 SUN2000 conceptual diagram

PV1+ o :
: MPPT1
|
PV1- o O = : T @ I:I.EI"aJ'II
I ilter
PV2- o—‘ !
' N —Te e ¢ L1
PV2+o | o0 Tutg A _ 4l
MPPT2 [~ | [Output| | | | EMl \me—@ 12
Filter “ °1 Filter
®L3

SPD — T e '
o
= BAT+o 9 PE

BAT- o——

2.4.2Working Modes

The SUN2000 can work in Standby, Operating, or Shutdown mode.

Issue02 (2019-04-30) Copyright© Huawei Technologies Co., Ltd Pagel7 of 81
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Figure 2-7 Working modes

o Shutdown
Sufficient power command or fault
from PV'string /* /insufiicient power detected.

and no fault

; from PV string
is detected.

or DC switch is
turned off.

Stangby Shutdown Shutdgwn
mode command or fault moade

‘ detected. '

Startup
command or fault
rectified.

1S07S00001

Table 2-3 Working mode description

Working Description
Mode

Standby The SUN2000 enters Standby neogthen the external environment does
meet the operating requirements. In Standby mode:

The SUN2000 continuously performs status check and enters the
Operating mode once the operating requirements are met.

The SUN2000 enters Shutdown mode after detgetishutdown
command or a fault after startup.

Operating | In Operating mode:

The SUN2000 converts DC power from PV strings into AC power a
feeds the power to the power grid.

The SUN2000 tracks the maximum power point to maximize the PV
string output.

If the SUN2000 detects a fault or a shutdown command, it enters th
Shutdown mode.

The SUN2000 enters Standby mode after detecting that the PV stril
output power is not suitable for connecting to the power grid for
generating power.
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Working Description
Mode

Shutdown |. In Standby or @erating mode, the SUN2000 enters Shutdown mode
after detecting a fault or shutdown command.

In Shutdown mode, the SUN2000 enters Standby mode after detec
startup command or that the fault is rectified.
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Storage

The following requirements should beet if the SUN2000 is not put into use directly:

Do not unpack the SUN2000.
Keep the storage temperaturé 40C to +70€C and the humidity at 5%95% RH.

The SUN2000 should be stored in a clean and dry place and be protected from dust and
water vapor corrgion.

A maximum of eight SUN2000s can be stacked. To avoid personal injury or device
damage, stack SUN2000s with caution to prevent them from falling over.

Periodic inspections are required during the storage. Replace the packing materials if
necessary.

If the SUN2000 has been lotgrm stored, inspections and tests should be conducted by
qualified personnel before it is put into use.
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Installation

4.1 Checking Before Installation

Outer Packing Materials

Before unpacking the inverter, check the outer packingnmads for damage, such as holes
and cracks, and check the inverter model. If any damage is found or the inverter model is not
what you requested, do not unpack the package and contact your supplier as soon as possible.

] noTE

You are advised to remove the g materials within 24 hours before installing the inverter.

Package Contents

After unpacking the inverter, check that the contents are intact and complete. If any damage is
found or any component is missing, contact your supplier.

] noTE

For details about tanumber of contents, see thacking Listin the packing case.

4.2 Tools

Type Tool

Installation ®

Tools

Hammer drill Torque screwdriver | Diagonal pliers
Dril | bit: Phillips head: M3
U6 mm
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Type Tool
' I
Wire stripper Removal wrench Rubber mallet Utility knife
Model: H4TWO0001;
manufacturer:
Amphenol
MRS
' - —
. Ji’lh—..
Cable cutter Crimping tool Multimeter Vacuum cleaner
Model: DC voltage
HA4TCM03/H4ATC0002l me asur e men
; manufacturer: 1100V DC
Amphenol
] ez
Marker Bubble or digital level| OT terminal
crimping tool
N/A
Heat shrink tubing Cable tie
PPE .

Safety gbves

Safety goggles

Anti-dust respirator

Safety shoes
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4.3 Determining the Installation Position

4.3.1Environment Requirements

Basic Requirements

The SUN2000 is protected to IP65 and can be installed indoors or outdoors.

Do not install the SUN2000 in a plasthere personnel are easy to come into contact
with its enclosure and heat sinks, because these parts are extremely hot during operation.

Do not install the SUN2000 in areas with flammable or explosive materials.
Do not install the SUN2000 at a place witlehildren's reach.

Do not install the SUN2000 outdoors in salt areas because it will be corroded there and
may cause fire. A salt area refers to the region within 500 meters from the coast or prone
to sea breeze. The regions prone to sea breeze varyddepen weather conditions

(such as typhoons and monsoons) or terrains (such as dams and hills).

The SUN2000 must be installed in a wadintilated environment to ensure good heat
dissipation.

Recommended: Install the SUN2000 in a sheltered place oreawitican awning.

Mounting Structure Requirements
The mounting structure where the SUN2000 is installed must be fireproof.
Do not install the SUN2000 on flammable building materials.

The SUN2000 is heavy. Ensure that the installation surface is solidretwobgar the
weight load.

In residential areas, do not install the SUN2000 on drywalls or walls made of similar
materials which have a weak sound insulation performance because the noise generated
by the SUN2000 is noticeable.

4.3.2Space Requirements

Installat ion Angle Requirements

The SUN2000 can be wathounted or polenounted. The installation angle requirements are
as follows:

Install the SUN2000 vertically or at a maximum back tilt of 15 degrees to facilitate heat
dissipation.

Do not install the SUN2000 &rward tilted, excessive back tilted, side tilted, horizontal,
or upside down positions.
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Figure 4-1 Installation tilts
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Installation Space Requirements

Reserve enough space around the SUN2000 to ensure sufficient space for installation
and heat dissipation.
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Figure 4-2 Instdlation space
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When installing multiple SUN2000s, install them in horizontal mode if sufficient space
is available and install them in triangle mode if no sufficient space is available. Stacked
installation is not recommended.

Figure 4-3 Horizontal installation (eommended)
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Figure 4-4 Staggered installation (recommended)
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Figure 4-5 Stacked installation (not recommended)
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4.4 1nstalling the Mounting Bracket
Installation Precautions
Figure 46 shows the dimensions of installation holes on the SUN2000.
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Figure 4-6 Mounting bracketimensions
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4.4.1\Wall -mounted Installation

Procedure
Step 1 Determine the installation positions for drilling holes, and mark the positions using a marker.

Step 2 Secure the mounting brackets.

] noTE

M6x60 expansion bolts are delivered with the SUN2000. If the length and &aofabe bolts do not
meet installation requirements, prepare M6 stainless steel expansion bolts by yourself.

Figure 4-7 Expansion bolt composition

: — |
)
1S05W00018
(1) Bolt (2) Nut (3) Spring washer
(4) Flat washer (5) Expansion tube

A DANGER

Avoid drilling holes in the utility pipesr cables attached to the back of the wall.
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NOTICE

To prevent dust inhalation or contact with eyes, wear safety goggles and-admsanti
respirator when drilling holes.

Clean up any dust in and around the holes using a vacuum cleaner and measure the
distancebetween holes. If large hole tolerance exists, position and drill holes again.

After removing the bolt, spring washer, and flat washer, level the front of the expansion
tube with the concrete wall. Otherwise, the mounting brackets will not stay steddy on t
concrete wall.

Partially loosen the nut, flat washer and spring washer of the two expansion bolts below.

Figure 4-8 Installing the Mounting Bracket

Step 3 Install the SUN2000 onto the mounting bracket.
Step 4 Tighten nuts.

Figure 4-9 Installing the SUN2000

Step 5 (Optional) Install the aitheft lock.
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