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About This Document

Purpose

This document describes the SUN2EBIKTL-MO, SUN200060KTL-MO and
SUN200065KTL-MO (SUN2000 for short) in terms of its installation, electrical connections,
commissioning, maintenance, and trishooting. Before installing and operating the
SUN2000, ensure that you are familiar with the features, functions, and safety precautions
provided in this document.

Intended Audience

This document is intended for photovoltaic (PV) plant personnel anttied¢echnicians.

Symbol Conventions

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

Symbol Description

Indicates an imminently hazardous situation which,

‘1 DANGER not avoided, will result in death or serious injury.

Indicates gotentially hazardous situation which, if
‘\ not avoided, could result in death or serious injury.

Indicates a potentially hazardous situation which, i

A CAUT|°N not avoided, may result in minor or moderate injury

Indicates a potentially hazardous situationathif
NOT’CE not avoided, could result in equipment damage, da
loss, performance deterioration, or unanticipated

results.

NOTICE is used to address practices not related tc
personal injury.

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

NOTE is used to address information not related tc
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Symbol Description

personal injury, equipment damage, and environm
deterioration.

Change History

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

Issue 04 (201906-30)
Updated2.2 Appearance

Updated5 Electrical Connections
Updated6.2 Powering On 1 SUN2000
Updatedl0 Technical Specifications

Issue 03 (201904-16)

Updateds.1 Precautions
UpdatedA Grid Codes

Issue 02 (201807-30)
Updated5.4 Installing the AC Output Power Cable

Updated7.2.1.3 Setting Feature Parameters
Updated8.2 Troubleshooting

Issue 01 (201804-20)

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

General Safety

Before performing operations, read through this manual and follow all the precautions to
prevent accidents. The "DANGER", "WARNING'CAUTION", and "NOTICE" marks

in this document do not represent all the safety instructions. They are only supplements to
the safety instructions.

The personnel responsible for installing, connecting cables for, commissioning,
maintaining, and troubleshany Huawei products should be qualified and trained to
master the correct operation methods and the knowledge of safety precautions.

When operating Huawei equipment, in addition to following the general precautions in this
document, follow the specific st/ instructions given by Huawei. The safety precautions
provided in this document do not cover all the safety precautions. Huawei shall not be liable
for any consequence caused by the violation of the safety operation regulations and design,
production, ad usage standards.

Disclaimer

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

Transportation damage

Violation of the storage requirements specified in this document

Incorrect storage, installation, or use

Installationor use by unqualified personnel

Failure to obey the operation instructions and safety precautions in this document
Operation in extreme environments which are not covered in this document
Operation beyond specified ranges

Unauthorized modifications to thgroduct or software code or removal of the product
Device damage due to force majeure (such as lightning, earthquake, fire, and storm)
The warranty expires and the warranty service is not extended.

Installation or use in environments which are sycified in related international
standards

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 1
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Personnel Requirements

Only certified electricians are allowed to install, connect cables for, commission, maintain,
troubleshoot, and replace the SUN2000. Operation personnel must meet the following
requiremer:

Receive professional training.

Read through this document and follow all the precautions.

Be familiar with the safety specifications about the electrical system.

Understand the components and functioning of atigidl PV system, and be familiar
with relevant local standards.

Wear proper personal protective equipment (PPE) during any operation on the SUN2000.

Protect Labels
Do not scrawl, damage, or block the labels on the SUN2000 enclosure.
Do not scrawl, damage, or block the nameplate on the side &WN2000 enclosure.

Installation

i DANGER

Never work under power 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.

Never open the host panel cover of the SUN2000.

Never remove the terminals and cable glands at the bottom of the SUN2000.

Electrical Connections

i DANGER

Before connecting cables to the SUN2000, ensuaethe SUN2000 is secured in position
and not damaged in any way. Otherwise, electric shocks or fire may occur.

Ensure that all electrical connections comply with local electrical standards.

Obtain approval from the local electric utility before using $¢N2000 to generate
electricity in gridtied mode.

Ensure that the cables used in agigdl PV system are properly connected and insulated
and meet all specification requirements.

Operation

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 2
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i DANGER

High voltage may cause an electric shock, which resultsriowss injury, death or serious
property damage from the SUN2000 in operation. Strictly comply with the safety precautions
in this document and associated documents to operate the SUN2000.

Do not touch an energized SUN2000 because the heat sink hastanmigrature.
Follow local laws and regulations when operating the SUN2000.

Maintenance and Replacement

i DANGER

High voltage may cause an electric shock, which results in serious injury, death or serious
property damage from the SUN2000 in operation. Prior tote@@ance, power off the
SUN2000 and strictly comply with the safety precautions in this document and associated
documents to operate the SUN2000.

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

Beforeperforming maintenance tasks, power off the SUN2000 and wait at least 15
minutes.

Temporary warning labels or fences must be placed to prevent unauthorized people
entering the site.

Rectify any faults that may compromise the SUN2000 security performafare be
powering on the SUN2000 again.

Observe electrostatic discharge (ESD) precautions during maintenance.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 3
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2 Overview

Overview

2.1 Introduction

Function

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

Models

Figure 2-1 Designation explanation of the SUN2660K TL-MO

SUN2000 - 60KTL - MO

Product identifier
Transformerless

Power class

Inverter name

Model Rated Output Power Rated Output Voltage
SUN200050KTL-MO 50 kw 380V/400 V/415 V
SUN200060KTL-MO 60 kW 380 V/400 V/480 V
SUN200065KTL-MO0 65 kW 480 V

Networking Application

The SUN2000 applies to grtied PV systems for commercial rooftops and large PV plants.
Typically, a gridtied PV system consists of the RYing, SUN2000, alternating current

distribution unit (ACDU), and isolation transformer.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd
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Figure 2-2 Network diagram

(A) PV string

(D) Isolation transformer

Supported Power Grid

(B)
(E)

SN2000

Power grid

ISO1NC0003

(C) ACDU

The SUN200660KTL-MO and SUN200860KTL-MO support the following power grid
modes: TNS, TN-C, TN-C-S, TT, and IT. The SUN20065KTL-MO supports only IT grid

mode.

Figure 2-3 Power grid modes

|SUNZDDD|

|SUN2000|

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

1501510001
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2.2 Appearance

Dimensions
“‘T—-—..
555 m
M |
1S06W00005
Front View
1 2
I
4 l ® @ )
1SO06W00001
(1) Maintenance compartment door (2) LED (3) Host panel cover
LED Status Meaning
PV connection LED Steady green At least one PV string is properly

=

connected, and the DC input voltage
the corresponding MPPT circuit is
higher than or equal to 200 V.

Off The SUN2000 disconnects froatl PV
strings, or the DC input voltage of eag
MPPT circuit is less than 200 V.
Grid-tied LED Steady green The SUN2000 is exporting power to
jw the power grid.
Off The SUN2000 is not exporting power

to the power grid.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 6
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LED Status Meaning
Communication LED Blinking green(on for 0.2s and then off The SUN2000 receives
@HD) for 0.2s) communications data normally.
off The SUN2000 receives no

communications data for 10s.

Alarm/Maintenance LED| Alarm status | Blinking red at long The SUNDOO is generating a warning
intervals (on for 1s ang alarm.
. then off for 4s)

Blinking red at short | The SUN2000 is generating a minor
intervals (on for 0.5s | alarm.
and then off for 0.5s)

Steady red The SUN2000 is generating a major
alarm.
Local Blinking green at long | Local maintenance is in progress.
maintenance | intervals (on for 1s ang
status then off for 1s)

Blinking green at short| Local maintenance fails.
intervals (on for 0.125s
and then off for 0.125s|

Steady green Local maintenance is successful.

LL] NnoTE

Local maintenance refets operations performed after a USB flash drive, Bluetooth module,

WLAN module or USB data cable is inserted into the USB port of the SUN2000. For example, local
maintenance includes configuration import and export using a USB flash drive, and maintenance
operations on the SUN2000 app installed on a device connected to the SUN2000 by a Bluetooth
module, WLAN module or USB data cable.

If an alarm occurs during local maintenance, the Alarm/Maintenance LED shows the local
maintenance status first. After the B/8ash drive, Bluetooth module, WLAN module or USB data
cable is removed, the LED shows the alarm status.

Bottom View

EERageo
T

1S08W00004

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 7
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No. | Component Silk Screen Description
1 Cable gland COM1, COM2, and Inner diameter: 1418 mm
COM3
2 DC switch 1 DC SWITCH 1 N/A
3 DC input terminals +i Controlled by DC SWITCH 1
4 DC input terminals +i Controlled by DC SWITCH 2
5 DC switch 2 DC SWITCH 2 N/A
6 Cable gland AC OUTPUT Inner diameter: 2467 mm
7 Cable gland RESERVE Inner diameter: 1418 mm
8 USB port USB N/A
Holes Reserved at the Side of the Enclosure
1049 mm I 91 mm
117 mm
60 mm
IS06W00022
L] noTE
Ther_e are two M6 tapped holes reserved on both sides of the enclosures, which are used for installing an
awning.

2.3 Label Description

2.3.1Enclosure Labels

Label

A\
A\

Issue04(2019-06-30)

Name Meaning

Potential hazards exist
after the SUN2000 is
powered on. Take
protective measures whe
operating the SUN2000.

Running warning

Burn warning Do not touch a running
SUN2000 because it

generates high

Copyright© Huawei Technologies Co., Ltd 8
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Label

Name

Meaning

temperatures on the shell

“a

1
/4
L
15 mins

Delay discharge

High voltage exists
after the SUN2000 is
poweredon. Only
certified electricians
are allowed to perform
operations on the
SUN2000.

Residual voltage exist;
after the SUN2000 is
powered off. It takes
15 minutes for the
SUN2000 to discharge
to the safe voltage.

Refer to documentation

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

Grounding

Indicates the position for
connecting the PE cable.

Do not disconnect
under load!
b T fh TR A % R

Operation warning

Do not remove the DC
input connector when the
SUN2000 is running.

/ANWARNING

> @ =

DC terminal operation
warning

High voltage existafter
the SUN2000 is powered
on. To avoid electric
shocks, perform the
following system
poweroff operations
before plugging or
unplugging DC input
connectors of the
SUN2000:

1. Send a shutdown
command.

2. Turn off the
downstream AC
switch.

3. Turn off the two DC
switches at the bottom

b2 2 222520202 8858252828280

SUNZ2000 serial number
(SN) label

Indicates the SUN2000
SN.

Issue04(2019-06-30)
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Label Name Meaning

Weight label The SUN2000 needs to b
d& @J carried by four people or
using a pallet truck.

i > 55kg (121 1bs)

2.3.2Product Nameplate

Figure 2-4 Nameplate of the SUN20880DKTL-MO

' sa &2 Model: SUN2000-60KTL-MO !
| &% Name: KRBRELRETSH —1
| Huawel SOLAR INVERTER |
I B|AMARE d.c. Max. Input Voltage: 1100 Vd.c. [
I B|AMABHE d.c. Max. Input Current: 22 AJ22 A/22 AJ22 AJ22 AI22 A |
| ASRRR Isc: 30 A/30 A/30 A/30 A/30 A/30 A |
I MPPHEJEM d.c. MPP Range: 200 - 1000 Vd.c.
ML E a.c. Output Nominal Voltage: 380/400 Va.c.; 3(N) ~+@ I
| 480Va.c;3~+@ I
| Ui a.c. Nominal Operating Frequency: 50/60 Hz |
$EMLIIE a.c. Output Rated Power: 60 kW
| BAMETHE a.c. Output Max.Apparent Power: 66 kVA |
| BAMUHBHE a.c. Output Max. Current: 100 A; 380 Va.c./ I
I 95.3A; 400 Va.c./ .
79.4A; 480 Va.c. S 2
| Th¥EE® Power Factor: 0.8(lagging) - 0.8(leading) |
| MBFEE Operating Temperature Range: - 25 = +60 °C
¥ WER Inverter Topology: Non-Isolation I
| B5# %@ Enclosure: IP65 |
| #R4PFE Protection Class: | |
e FE 25 Overvoltage Category: 11(DC)/III(AC)
I 5% & Pollution Degree: 11| |
| ¥k Altitude: 4000 m I
| ERAR Communication:MBUS/RS485 |
: |
! |
| |
|
|
|
!
|
|

ERFARBMRAT HUAWEI TECHNOLOGIES CO..LTD. hEf#iE MADE IN CHINA |__ 4
HQ of Huawei, Bantian, Longgang District, Shenzhen, 518129, P.R.C |

(1) Trademark, product naanand model (2) Important technical specifications

number

(3) Compliance symbols (4) Company name and place of
production

L] noTE

The nameplate figure is for reference only.

Label Name Meaning
TOV SUD certification The SUN2000 complies with
mark TUV SUD certification
standards.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 10
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Label

Name

Meaning

q3

CE certification mark

The SUN2000 complies with
ConformitéEuropénne (CE)
certification standards.

Australia RCM
certification mark

The SUN2000 complies with
Australia RCM certification
standards.

China Environmentally
friendly use period
(EFUP)

This product is environmentally
friendly for at least 50 years.

I} @ b

European Union (EU)
waste electrical and
electronic equipment
(WEEE)

This product must not be
disposed of as domestic waste

2.4\Working Principles
2.4.1Conceptual Diagram

The SUN2000 receives inputs from 12 PV strings. Then the inputs are grouped into six MPPT

routes inside the SUN2000 to track the maximum power point of the PV strings. The DC
power is then converted into thrplase AC power through an inverterccit. Surge

protection is supported on both the DC and AC sides.

Figure 25 shows the conceptual diagram for the SUN2808TL/60KTL-MO. Figure 26
shows the conceptual diagram for the SUN266&TL-MO.

Issue04(2019-06-30)
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Figure 2-5 Conceptual diagram for the SUN2GBOKTL/60KTL-MO
(' )
+ - —_— —_—
- |- |
- | & - — —
o ! MPPT circuit 1
I
+ - J—
| P
e b _ —
iy ! MPPT circuit 2
[}
+| o —
+ O—I l
o DC Input MPPT circuit 3
switch 1 EMI _ | . —_— ol
+|o , Filter — S e L2
o] i _ filter —__+ EMI L3
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2.4.2Working Modes

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

Figure 2-7 SUN2000 working modes

Insufficient power
from PV strings or
DC switch is turned

off.

Operating

Standby
mode

Startup command or
fault rectified.

Shutdown
command or
fault detected.

Sufficient power
from PV strings and
no fault is detected.

Shutdown

mode

mode

Shutdown command or fault detected.

1S01SC0007

Table 2-1 Working mode description

Working
Mode

Description

Standby

The SUN2000 enters Standby mode when the external environment dg
meet the requirements for starting the SUN2000. In Standby mode:

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

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

Operating

In Operating mode:

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

The SUN2000 tracks the maximysower point to maximize the PV
string output.

The SUN2000 enters Shutdown mode after detecting a fault or a
shutdown command, and enters Standby mode after detecting that 1
PV string output power is not suitable for connecting to the power gr
and prodging power.

Shutdown

In Standby or Operating mode, the SUN2000 enters Shutdown mod
after detecting a fault or shutdown command.

Issue04(2019-06-30)
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Working Description
Mode

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

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 14
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Storage

The following requirements should be met when the SUN2000 needs to be stored prior to
installation:

Put the SUN2000 in the original package. Keep the desiccant and seal it using the
adhesive tape.

Keep the proper storagemeerature and humidity.

4 ™ 4 N
+70 °C .

-40 °C

5%-95% RH
| v . J

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

The number of stacked SUN2000s should meet requirements.

1IS06W00019

Regular inspection is required during the storage. Replageattieng materials when
necessary.

After long-term storage, an inspection and test conducted by qualified persons are
necessary before the SUN2000 is put into use.

Issue04(2019-06-30)
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Installation

4.1 Checking Before Installation

Outer Packing Materials

Beforeunpacking the inverter, check the outer packing materials 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 possible.

Figure 4-1 Position of the inverter model label

IS06W00018

(1) Position of the model label

L] noTE

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

Package Contents

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

LL] NnoTE

For details about the number of contents, se@#uking Listin the packing case.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 16
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4.2 Tools

Type | Tool
— (=) )
——L—) 0 ———=o
@
Hammer drill Torque wrench Torque screwdriver
Dril | b iand (Phillips head: M4; flat
016 mm head: M4)
—{
Diagonal pliers Wire stripper Flathead screwdriver | Rubber mallet
Head: 0.6 mm x 3.5
mm
Install
ation
tools o
I ‘&h
Utility knife Cable cutter Crimping tool RJ45 crimping tool
Model: UTXTCO0005
or H4TCO0003;
manufacturer:
Amphenol
Removal wrench Vacuum cleaner Multimeter Marker
Model: H4TWO0001; DC woltage
manufacturer: measur emen
Amphenol 1100 v DC
Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 17
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Type | Tool

Digital or bubble level | Hydraulic pliers Heat shrink tubing
N/A N/A
() —
Heat gun Cable tie

PPE

Safety gloves

Safety goggles

<

Anti-dust respirator

Safety shoes

L] noTE

UTXTCO0005 is used to crimp metal cold forming contacts, while H4TC0003 is used to crimp metal

stampingforming contacts.

4.3 Determining the Installation Position

4.3.1Environment Requirements

Basic Requirements

The SUN2000 can be installed indoors or outdoors.

IP65

L

Y

~

" 4

 ———— —— — —— —

J

Do not install the SUN2000 in a place where personnel are easy to come into contact
with its enclosurend 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 within children's reach.

Issue04(2019-06-30)

Copyright© Huawei Technologies Co., Ltd
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Do not install the SUN2000 outdoors in sakas 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 vary depending on weather conditions
(such as typhoons and monsoons) omigsr(such as dams and hills).

The SUN2000 must be installed in a wedntilated environment to ensure good heat
dissipation.
Recommended: Install the SUN2000 in a sheltered place or a place with an awning.

Mounting Structure Requirements
The mountingstructure 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 solid enough to bear the
weight load.

In residential areas, do not instdle 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

Reserve enough clearance around the SUN2000 and determine an appropriate
installation tilt to ensure sufficient space for installation and heat dissipation.

Figure 4-2 Installation space requirements
=500 mm

= 300 mm

Y
2 600 mm
1S06W00004

L] noTE

For ease of installing the SUN2000 on the mounting bracket, connecting cables to the bottom of the
SUN2000, and maintaining the SUNZDId future, it is recommended that the bottom clearance be in
the range of 600 mm to 730 mm. If you have any questions about the clearances, consult the local
technical support engineers.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 19
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Figure 4-3 Installation tilts

{ N 3\

1S06W00007

When installing multiple SUN2000s, instalktim 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 4-4 Horizontal installation mode (recommended)

IS06H00009

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 20
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Figure 4-5 Triangle installation mode (recommended)
IS06H00010
Figure 4-6 Stacked installation mode (not recommended)
1IS06H00011
Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 21
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4.4 Installing the Mounting Bracket

Installation Precautions

Figure 47 shows the SUN2000 mounting bracket dimensions.

Figure 4-7 Mounting bracket dimensions

' 890 mm |
W D ()OO OO0 L@tﬁ |
@14 mm S 34 mm °
34 mm } 226 mm
1S06W00003
L] noTE

The SUN2000 mounting brackieas four groups of tapped holes, each group containing four tapped
holes. Mark any hole in each group based on site requirements and mark four holes in total. Two round
holes are preferred.

Before installing the mounting bracket, remove the security teeneh from the mounting
bracket and save it for later use.

Figure 4-8 Removing a security torx wrench

0o
©0
x|
.
IS06H00001

4.4.1Support -mounted Installation

Support -mounted Installation

Step 1 Determine the positions for drilling holes using the mounting bracket. Level the positions of
mounting loles using a bubble or digital level, and mark the positions with a marker.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 22
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Figure 4-9 Determining hole positions

IS06H00004

Step 2 Drill holes using a hammer drill.

L] noTE

You are advised to apply amtist paint on the hole positions for protection.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 23
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Figure 4-10 Drilling a hole

IS06H00005

Step 3 Align the mounting bracket holes with the drilled holes, insert bolt assemblies (flat washers,
spring washers, and M12x40 bolts) into the holes through the mounting bracket, and secure
them using the supplied stainless steel nuts and flat washers.

LL] NnoTE

M12x40 bolt assablies are provided with the SUN2000. If the bolt length does not meet the installation
requirements, prepare M12 bolt assemblies by yourself and use them together with the provided M12
nuts.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 24
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Figure 4-11 Securing a mounting bracket

M12x40 g
®
O @

C

45 N:m
~—

IS06H00006

~---End

4.4.2\Wall -mounted Installation

Wall -mounted Installation

Step 1 Determine the positions for drilling holes using the mounting bracket. Level the positions of
mounting holes using a bubble or digital level, and mark the positions with a marker.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 25
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Figure 4-12 Determining hole positions

IS06H00003

Step 2 Drill holes using enhammer drill and install expansion bolts.

L] noTE

You need to prepare expansion bolts. M12x60 stainless steel expansion bolts are recommended.

Figure 4-13Drilling a hole and installing an expansion bolt

o

(03

2
= =1 15
52-60 mm g

1IS03H00001

Avoid drilling holes in the utility pipes and/or cables attacteetack of the wall.
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NOTICE

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

Clean up any dust in and around the holes using a vacuum cleaner and measure the
distance between holes. If theldss are inaccurately positioned, drill a new set of holes.

Level the head of the expansion sleeve with the concrete wall after removing the bolt,

spring washer, and flat washer. Otherwise, the mounting bracket will not be securely
installed on the concretwall.

Step 3 Align the mounting bracket holes with the drilled holes, insert expansion bolts into the holes
through the mounting bracket, and then tighten the expansion bolts.

Figure 4-14 Securing a mounting bracket

M12x60
O foo, | -
45 N-m -
ISOGHOO[]O_2
----End

4.5 Installing the SUN2000

Installation Precautions

Before installing the SUN2000, take it out from the packing case and move it to the
installation position.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 27
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Figure 4-15Taking out a SUN2000

IS08H00015

/A\CAUTION

To prevent device damage and personal injury, keep balance when moving the SUN2000
because it is heavy.

NOTICE

Move the SUN2000 with the help of other three persons or using an appropriate
transportation tool.

Do not use the ports and wiring terminals at the bottom to support any weight of the
SUNZ2000.

When you need to temporarily place the SUN2000 on the groundoaise paper, or
other protection material to prevent damage to its enclosure.

Procedure

Step 1 If you can mount the SUN2000 onto the mounting bracket directly, §tefo 3and therStep
5.

Step 2 If you cannot mount the SUN2000 onto the mounting bracket directly, §tep3and then
Step 6

Step 3 Lift the SUN2000 and turrt upright.

/A\CAUTION

To prevent device damage and personal injury, keep balance when raising the SUN2000
because it is heavy.

Step 4 Run a lifting sling through the lifting eyes of the SUN2000.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 28
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/A CAUTION

When lifting the SUN2000, keep balance to prevent the SUN2000 impadtimg wall or
other objects.

Figure 4-16 Lifting a SUN2000

M

gl
s
1

i

K
g

ez

5

1S06H00007

LL] NnoTE

The figure is for reference only.

Step 5 Install the SUN2000 on the mounting bracket.
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Figure 4-17 Mounting the SUN2000 onto a mounting bracket

(

i

\ J
IS06H00008

Step 6 Tighten the two antitheft screws using a security torx wrench.
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Figure 4-18 Tighteningantitheft screws

1S08H00016

—-End
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Electrical Connections

5.1 Precautions

i DANGER

Before connecting cables, ensure that the two DC switches on the SUN2000 are OFF.
Otherwise, the high voltage of the SUN2000 may reswdigctric shocks.

I

The equipment damage caused by incorrect cable connections is beyond the warranty
scope.

Only certified electrician can perform electrical terminations.
Wear proper PPE at all time when terminating cables.

To prevent poor cable contashtie to overstress caused by ground subsidence, it is
recommended that the cable be bent and reserved and then connected to the appropriate
port.

[l noTE

The cable colors shown in the electrical connection diagrams provided in this chapter are for reference
only. Select cables in accordance with local cable specifications {gnelgrellow cables are only used
for grounding).

5.2 Crimping the OT Terminal

Requirements for the OT Terminal
If a copper cable is used, use a copper wiring terminal.
If a copperclad aluminun cable is used, use a copper wiring terminal.

If an aluminum alloy cable is used, use a copper to aluminum adapter terminal or an
aluminum wiring terminal with a copper to aluminum adapter washer.

Issue04(201906-30) Copyright© Huawei Technologies Co., Ltd 32
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NOTICE

Directly connecting an aluminum wiring terminal to #h€ terminal block will cause
electrachemical corrosion and weaken the cable connection reliability.

The copper to aluminum adapter terminal or an aluminum wiring terminal with a copper to
aluminum adapter washer must comply with IEC61238

Do not mix upthe aluminum and copper sides of the copper to aluminum adapter washer.
Ensure that the aluminum side of the washer contacts the aluminum wiring terminal, and
the copper side contacts the AC terminal block.

Figure 51 Requirements for the OT terminal

AC terminal block

A B
Copper wiring Copper wiring
terminal terminal
II | r\l l [I 1| r\ l
Copper cable Copper-clad

AC terminal block

aluminum cable

Copper to aluminum

[

Aluminum

wiring terminal

adapter terminal

. -
' 1|F¥B|

TSI TSI

: I

e A N A NN l

Aluminum
Aluminum Copperto alloy cable
AC terminal block alloy cable AC terminal block aluminum
adapter washer
IS03H00062
Crimping the OT terminal
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NOTICE

Pay attention not to damage the core wire when stripping a cable.

The cavity formed after the conductor crimp strip of the OT terminal is crimped must wrap
the core wires completely. The core wires must contact the OT terminal closely.

Wrapthe wire crimping area with heat shrink tubing or PVC insulation tape. The
following figure uses heat shrink tubing as an example.

When using the heat gun, protect devices from being scorched.

Figure 5-2 Crimping the OT Terminal

4 N\

i //W\‘.
e \
7 S
@ L1 s P
— 4 b

_— [ 2

%\.__
L2=L1+3 mm

a

D k: J

1S06Z00001
(1) Cable (2) Core wire (3) Heatshrink tubing
(4) OT terminal (5) Hydraulic pliers (6) Heat gun

5.30pening the Maintenance Compartment Door

Precautions
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/A\CAUTION

Never open the host panel cover of the SUN2000.
Before opening the maintenance compartment door, ensure that neither of the AC and DC
connections to the SUN2000 is connected.

Do not open the maintenance compartment door in rainy or snowy days. If unavoidable,
take protective measures to prevent rain or snow from entering the maintenance
compartment.

Do not leave extra hardware in theimi@nance compartment.

Procedure

Step 1 Partially loosen the two screws on the maintenance compartment door.

Figure 5-3 Loosening screws

IS06H00013

[l noTE

If the screws on the enclosure door are lost, obtain spare screws from the fitting bag bound to the
inductor cover at the bottom tife enclosure.
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Figure 5-4 Position for spare screws

1S08W00011

Step 2 Open the maintenance compartment door and keep it open with the support bar.

Figure 5-5 Keeping the door open with a support bar

1IS08H00064

Step 3 Remove the cover and hang it on the hook of the door.

Figure 56 Removing a cover

1S08H00092

——End
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5.4Installin g the AC Output Power Cable

Precautions

A threephase AC switch needs to be configured outside the AC side of the SUN2000. To
ensure that the SUN2000 can safely disconnect from the power grid under abnormal
conditions, select an appropriate overcurrentgmion device according to local power
distribution regulations.

Model Recommended Overcurrent Protection

Device Specifications

SUN200050KTL-MO 125 A
SUN200060KTL-MO 125 A
SUN200065KTL-MO 125 A

Do not connect loads between the SUN2000 and thewAtch.

The SUN2000 is integrated with a comprehensive residual current monitoring unit (RCMU)
to distinguish fault current from residual current. Upon detecting that the residual current
exceeds the threshold, the SUN2000 immediately disconnects frquovles grid.

LL] NnoTE

If an AC switch that can detect residual current is installed outside the SUNQRAMD.- MO, the
residual current value to trigger the switch should be greater than 550 mA.

If an AC switch that can detect residual current is installed outs&@®UN200060KTL-MO, the
residual current value to trigger the switch should be greater than 660 mA.

If an AC switch that can detect residual current is installed outside the SUR2BA0.- MO, the
residual current value to trigger the switch should leatgr than 720 mA.

Wiring Precautions

Ensure that the SUN2000 PE cable is securely connected. Otherwise the repair of-the built
PID would be affected.

The ground point on the enclosure is preferred to connect to the PE cable for the
SUN2000.

The ground point in the maintenance compartment is mainly used for connecting to the
ground cable included in the muttore AC power cable.

There are two ground points on the enclosure and you only need either of them.

It is recommended that the ground cable denected to a nearby ground point. For a
system with multiple SUN2000s connected in parallel, connect the ground points of all
SUN2000s to ensure equipotential connections to ground cables.

Issue04(2019-06-30)
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Cable Specifications

For the SUN200GOKTL/60KTL-MO:

If you conneta ground cable to the ground point on the enclosure in a scenario
with no neutral wire, you are advised to use a tlvae (L1, L2, and L3) outdoor
cable.

If you connect a ground cable to the ground point in the maintenance compartment
in a scenario wit no neutral wire, you are advised to use a-ftmre (L1, L2, L3,
and PE) outdoor cable.

If you connect a ground cable to the ground point on the enclosure in a scenario
with a neutral wire, you are advised to use a-fmne (L1, L2, L3, and N) outdoor
cable.

If you connect a ground cable to the ground point in the maintenance compartment
in a scenario with a neutral wire, you are advised to use &dine (L1, L2, L3, N,
and PE) outdoor cable.

For the SUN200®5KTL-MO:

If you connect a ground cable teetground point on the enclosure, you are advised
to use a threeore (L1, L2, and L3) outdoor cable.

If you connect a ground cable to the ground point in the maintenance compartment,
you are advised to use a feeore (L1, L2, L3, and PE) outdoor cable.

You need to prepare GWI10 terminals that match the cables.

Table 51 AC Power Cable Specifications

Cable Specifications Copper-Core Cable Copper-Clad
Aluminum Cable or
Aluminum Alloy
Cable
Conductor Range 251120 251120
crosssectional area
(mn®) Recomme| 35 70
nded
value
Table 52 Ground cable specifications
Cross-Sectional Area S (mm2) of the Cross-Sectional Area Sp (mm?2) of the
AC Power Cable Conductor PE Cable Conductor
16 < S O 35 SO 16
35<S SO S/ 2

The values in this table are valid only if the PE cable angé&er cable use the same
conductor material. If this is not so, the cresstional area of the PE cable conductor is
be determined in a manner which produces a conductance equivalent to that which r
from the application of this table.
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Installin g the PE Cable
Step 1 Crimp an OT terminal.

Step 2 Secure the PE cable using the ground screw.

Figure 5-7 Connecting a PE cable

Ly
S Al
i
T

B
il
)

=,

1S06150001

Step 3 (Optional) To enhance the corrosion resistance of a ground terminal, apply silica gel or paint
around the terminal.

—--End

Installing the AC Output Power Cable
Step 1 Remove the locking cap from the AC OUTPUT cable gland and then remove the plug.
Step 2 Route the cable through the cable gland.
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NOTICE

1. Select appropriate rubber fittings based on the outer diameter of the AC power cable to
ensure proper sealing.

2. To avoiddamaging the rubber fitting, do not route a cable with a crimped OT terminal
directly through the rubber fitting.

3. Adjusting a cable when the thre&mtk sealing nut is tightened will shift the rubber fitting,
which will affect the Ingress Protection Ratiofjthe device.

Figure 58 Routing a cable

2 D N
AC OUTPUT

AT

50-57 mm

43-50 mm

36-43 mm

30-36 mm

24-30 mm b

J

1IS08H00076

Step 3 Remove an appropriate length of the jacket and insulation layer from the AC output power
cable using a wire stripper.

NOTICE

Ensure that the jacket is in the maintenance compartment.

Figure 5-9 Threecore cable (excluding the ground tahnd neutral wire)
A B c

Cr S

L2=L1+3mm

<200 mm
1S08H00049

(A) Core wire (B) Insulation layer (C) Jacket
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Figure 5-10 Fourcore cable (including the ground cable but excluding the neutral wire)

©:
A
|

L1

L2=L1+3 mm

=200 mm
ISOBHO0050

Figure 5-11 Fourcore cable (excluding the ground cable but including the neutral wire)

©-=
P
. e —
L1 L2=L1+3mm

<200 mm

15S08H00048

Figure 5-12 Five-core cable (includinthe ground cable and neutral wire)

7

e —

L1 L2=L1+3mm

<200 mm
1SO08H00047

Step 4 Crimp an OT terminal.

Step 5 Land the AC output power cable in the terminal block, and tighten the nuts with a torque
wrench that has an extension rod.
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NOTICE

Ensure that AC terminations provide firm and solid electrical cormextiFailing to do so

may cause SUN2000 malfunction and damage to its terminal block, even starting thermal
events. Any SUN2000 damaged due to weak termination will result in revocation of
product warranty.

When connecting a PE cable, secure the screwg assocket wrench with an extension
wrench longer than 200 mm.

Sufficient slack should be provided in the PE cable to ensure that the last cable bearing the
force is the PE cable when the AC output power cable bears pulling force due to force
majeure.

Figure 513 Comecting the AC output power cable for the SUN280&TL/60KTL-MO

1S08120030

(A) Threecore cable (excluding the grounc (B) Fourcore cable (including the ground
cable and neutral wire) cable but excluding the neutral wire)

(C) Fourcore cable (including theeutral (D) Five-core cable (including the ground
wire but excluding the ground cable) cable and neutral wire)
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Figure 5-14 Connecting the AC output power cable for the SUN26BRTL-MO

(A) Threecore cable (excluding the ground (B) Fourcore cable (includig the ground
cable) cable)

L] noTE

The cable colors shown in figures are for reference only. Select an appropriate cable according to the
local standards.

Step 6 Tighten the cable gland.

Step 7 Clear debris from the maintenance compartment.

/A\CAUTION

Ensure that there are no cabdsidues, scraps, or conductive dusts in the maintenance
compartment.

----End

5.5Connecting DC input power cables

Precautions
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i DANGER

Before connecting the DC input power cable, ensure that the DC voltage is within the safe
range (lower than 60 V DC) and that tfweo DC switches on the SUN2000 are OFF.
Failing to do so may result in electric shocks.

When the SUN2000 is gritied, it is not allowed to work on DC circuit, such as
connecting or disconnecting a PV string or a PV module in a PV string. Failing to do so
may cause electric shocks or arcing (which may further cause fire).

Ensure that the following conditions are met. Otherwise, the SUN2000 will be damaged, or
even become a fire hazard.

The opercircuit voltage of each PV string is always lower thae@ual to 1100 V DC.

The positive and negative terminals of a PV string are connected to corresponding positive
and negative DC input terminals of the SUN2000.

NOTICE

Ensure that the PV module output is well insulated to ground.

The PV strings connecting to tkame MPPT circuit should contain the same number of
identical PV modules.

During the installation of PV strings and SUN2000, the positive or negative terminals of
PV strings may be shedircuited to ground if power cables are not properly installed or
routed. In this case, an AC or DC short circuit may occur and damage the SUN2000. The
caused equipment damage is beyond the warranty scope.

Terminal Description

The SUN2000 provides 12 DC input terminals, among which terminals 1 to 6 are controlled
by DC swich 1 and terminals 7 to 12 are controlled by DC switch 2.

Figure 515DC terminals

MPPT1 MPPT2  MPPT3  MPPT4 MPPT5  MPPT6

1S06W00016

Select DC input terminals according to the following rules:
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1. Evenly distribute DC input power cables on the DC input terminals controlled by the two
DC switches.

2. Maximize the numbeof connected MPPT circuits.

Cable Specifications

Cable Type Conductor Cross -Sectional Area Cable Outer
(mm?2) Diameter (mm)
Range Recommended
value
PV cable that meets th{ 4.0/ 6.0 (12 10 4.0 (12 AWG) 457.8
1100 V standard AWG)

NOTICE

Cables with higtrigidity, such as armored cables, are not recommended, because poor contact
may be caused by the bending of the cables.

Procedure

Step 1 Prepare positive and negative connectors.

/A\CAUTION

Use the Amphenol Helios H4 PV connectors provided with the SUN2000. If the tdsraire
lost or damaged, purchase the PV connectors of the same model. The device damaged caused
by incompatible PV connectors is not covered under any warranty or service agreement.
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NOTICE

The metal contacts supplied with the DC connectors are either coithfpcontacts or
stamping forming contacts. Choose the crimping tools that fit the metal contact types. Do
not mix up the tools.

Crimp the metal cold forming contacts using crimping tool UTXTC0005 (Amphenol,
recommended) or H4TC0001 (Amphenol).

Crimp the netal stamping forming contacts using crimping tool H4TC0003 (Amphenol,
recommended), H4TC0002 (Amphenol),-B¥M-22100 (Staubli), or PMCZM-19100
(Staubli). When choosing PE€ZM-22100 or PMCZM-19100, do not use the locator.
Otherwise, metal contacts wolleé damaged.

Figure 5-16 Crimping tool

1504W00014

(1) Locator

Figure 5-17 Preparing positive and negative connectors (using metal cold forming contacts)
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UTXTCO0005
8-10 mm (Amphenol)
3
]| _j @ O —

._ H4TW0001 4 9
o (Amphenol)
i

1S06130001

(1) Positive metal contact (cold forming) (2) Negative metal contact (cold forming)

(3) Positive connector (4) Negative connector
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Figure 5-18 Preparing positive and negative connectors (using metal stamping forming contacts)
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(1) Positive metal contact (stamping (2) Negative metal contact (stamping
forming) forming)
(3) Positive connector (4) Negative connector

NOTICE

After the positive andiegative metal terminals snap into place, pull the DC input power
cables back to ensure that they are connected securely.

Step 2 Use a multimeter to measure the DC voltage between the positive and negative of the PV
string and confirm the string polarity.

NOTICE

The DC voltage measurement range of the multimeter must be at least 1100 V.
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Figure 5-19 Measuring voltage

1S06130004

NOTICE

If the voltage is a negative value, the PV string is of reversed polarity. Correct before
connecting this string to the SUN2000.

If the voltage is greater tharl00 V, too many PV modules are configured to the same
string. Remove some PV modules.

Step 3 Pull out the blue dustproof plugs from the ends of the DC input connectors.

Before performingstep 4 ensure that the two DC switchase OFF.

Step 4 Insert the positive and negative connectors into the corresponding positive and negative DC
input terminals of the SUN2000 until they snap into place.

After the positive and negative connectors snap into place, pull test to the DC input power
cable is recommended.
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Figure 5-20 Connecting DC input power cables

1S08130002

If polarity of the DC input power cable is reversed and the DC switch is ON, do not turn off
the DC switch immediately or unplug positive and negative connectors. The device may be
damaged if youlo not follow the instruction. The caused equipment damage is beyond the
warranty scope. Wait until the solar irradiance declines and the PV string current reduces to
below 0.5 A, and then turn off the two DC switches and remove the positive and negative
connectors. Correct the string polarity before reconnecting the string to the SUN2000.

—-End

5.6 Installing the Communications Cable

5.6.1Communication Mode Description

RS485 Communication

The SUN2000 can connect to the SmartLogger over RS485 or to a PC threugh th
SmartLogger to implement communication. You can use the SUN2000 app, SmartLogger,
embedded WebUI, or the network management software (such as the NetEco) on the PC to
query information about the SUN2000, such as energy yield, alarms, and running status.

Figure 521 shows the communication mode for a single SUN2000.
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Figure 521 Communication mode for a single SUN2000

S1 RS485 communications cable
S2 Network cable

RS485 port

ouT

RS485
port

PC terminal
network port

[«

SmartLogger

ISOTNCO0001

Figure 522 shows the communication mode for multiple SUN2000s.

If multiple SUN2000s are used, connect all the SUN2000s in daisy chain mode over an
RS485 communications cable.

Figure 522 Communication mode for multiple SUN2000s

S1 RS485 communications cable
S2 Network cable

SUN2000-n SUN2000-2 SUN2000-1
RS485 port RS485 port RS485 port
ouT IN ouT IN| |OUT
(L [a1] RS485 PC terminal
S1 SmartLogger
» = port 9% network port

ISOTNC0002

LL] NnoTE

The RS485 communication distance between the SUN2000 at the end of the daisy chain and the
SmartLogger cannatxceed 1000 meters.

If multiple SUN2000s need to communicate with one another and are connected to a PC over the
SmartLogger1000, a maximum of three daisy chains can be configured.

If multiple SUN2000s need to communicate with one another and are conteeatBd over the
SmartLogger2000, a maximum of six daisy chains can be configured.

To ensure the system response speed, it is recommended that the number of devices on each daisy
chain be less than 30.

MBUS Communication

The MBUS communication board loadsmmunication signals onto power cables for
transmission.

L] noTE

The builtin MBUS module in the SUN2000 does not need to be connected with additional cables.

Selecting a Communication Mode

The RS485 and MBUS communication modes are mutually exclusive.
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If the MBUS communication mode is selected, do not connect the RS485
communications cable. In addition, you need taMBtUS Communication to Enable
on the SUN2000 app.

The MBUS communication mode is only applicable to mediwnitage grid connection
scenariosind norlow-voltage public grid connection scenarios (industrial environment).

If the RS485 communication mode is selected, you are advisedNtB&&$
Communication to Disableon the SUN2000 app.

LL] NnoTE

MBUS Communicationis set toEnable by default.

5.6.2Installin g the RS485 Communications Cable

Selecting an Installation Mode
An RS485 communications cable can be connected in two ways:

Terminal block connection

Recommended: Communications cable with a conductor-sext®nal area of 1 nfn
and a cable outer diameter ofi 18 mm.

RJ45 network port connection

Recommended: CAT 5E outdoor shielded network cable with an outer diameter less than
9 mm and internal resistance no greater than 1.5 ohms/10 m, with a shielded RJ45
connector.

L] noTE

Select aly one installation mode in practice. Terminal block connection is recommended.

NOTICE

When laying out communications cables, separate them from power cables to avoid strong
signal interference sources.

5.6.2.1Terminal Block Connection

Terminal Block Port Definition s
Figure 523 shows an RS485 terminal block.
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Figure 523 Terminal block

_NWwH

1S06W00012

Table 5-3 Port definitions of the RS485 terminal block

No. Port Definition Description

1 RS485A IN RS485A, differential signal+
2 RS485A OUT RS485A differential signal+
3 RS485B IN RS485B, differential signal

4 RS485B OUT RS485B, differential signal

Connecting Cables to the Terminal Block

Step 1 Remove an appropriate length of the jacket and core wire insulation layer from the
communications cablesing a wire stripper.

Figure 5-24 Stripping an RS485 communications cable

)

Q )

) D)

.~
8-10 mm

I

<230 mm

ISO6H00037

Step 2 Route the communications cable through the cable gland.
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Figure 5-25Routing a cable

{RS485 0UT

1IS08H00077

Step 3 Remove the cable terminal base from the terminal block, and connect the communications
cable to the terminal base.

Figure 5-26 Connecting cables to a terminal base

s s

1S03IC1004

(1) RS485A IN (2) RS485A OUT
(3) RS485B IN (4) RS485B OUT

Step 4 Land the cables in the terminal block, and bond the shield layer to the ground point.

L] noTE

When connecting the shielded cable, crimp the OT terminedjifired.
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Figure 527 Connecting communications cables

L“Ny © |

—[1RS485 OUT
=

1S08140015

Step 5 Bundle communications cables after connecting them.

L] noTE

Tie the communication cables with the cables on internal side of the maintenance compartment.

Figure 528 Bundling communications cables

Step 6 Tighten the threadbck sealing nut and seal the cable gland.
----End

5.6.2.2Connecting Cables to the RJ45 Network Port

RJ45 Connector Pin Definitions

Figure 529 shows an RJ45 connector.
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