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About This Document

Purpose

This document describes the SUN2EEBKTL-HV-D1, SUN200055KTL-IN-HV-D1,
SUN200055KTL-HV-D1-001, SUN20060KTL-HV-D1, and
SUN200060KTL-HV-D1-001 (SUN2000 for short) in terms of their installation, electrical
connections, commissioning, maintenance, and troubleshooting. Understand the safety
information and get familiar with the SUN2000 funcis and features before installing and
operating the SUN2000.

Intended Audience

This document is intended for photovoltaic (PV) power plant personnel and qualified
electrical technicians.

Symbol Conventions

The symbols that may be found in this docunaatdefined as follows.

Symbol Description

A DANGER Indicates an imminently hazardous situation which, if not
avoided, will result in serious injury or death.

_ Indicates a potentially hazardous situation which, if not

avoided, could result in serious injurydeath.

/A CAUTION Indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury.
Indicates a potentially hazardous situation which, if not

avoided, could result in equipment damage, data loss,
performance deterioratn, or unanticipated results.

NOTICE is used to address practices not related to persd
injury.

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

NOTE is used to address information not related to persd
injury, equipment damage, denvironment deterioration.
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Change History

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

Issue 05 (201804-26)

Added description about the metal stamping forming contact.

Issue 04(201801-15)
AddedA Grid Codes

Issue 03 (201710-30)

Updated3 Inverter Storage

Updateds.2 Qimping the OT Terminal
Issue 02 (201707-30)

Updateds.3 Connecting a ground cable

UpdatedlO Technical Specifications
Issue 01 (201706-15)

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

Before performing operations, read through this manual and follow all the precautions to
prevent accidents. 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, and usagedganda

Disclaimer

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

Transportation
The storage conditions do not meet the requirements specified in this document.

Violate the operation instructions and safety precautiotisis document for installation,
cable connecting, and maintenance.

Operation in extreme environments which are not covered in this document
Unauthorized modifications to the product or software code

Installation or use in environments which are not $jecin related international
standards

Personnel Requirements
Only certified electricians are allowed to install and operate the SUN2000.

Operation personnel should receive professional training.
Operation personnel should read through this documenbdad fall the precautions.

Operation personnel should be familiar with the safety specifications about the electrical
system.

Operation personnel should understand the composition and working principles of the
grid-tied PV power system and logalulations.

Protect Labels

Do not tamper with any warning labels on the inverter enclosure because these labels
contain important information about safe operation.

Issue05 (201804-26) HuaweiProprietary and Confidential 1
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1 Safety Precaution:

Installation

Do not tamper with the nameplate on the inverter enclosure because it contains important
product information.

Ensure that the inverter is not connected to a power supply and is not powered on before
starting installation.

Ensure that there are no objects within 200 mm, 300 mm, 500 mm, 600 mm, and 1000
mm of the left, right, top, btam, and front of the inverter, respectively. This is to allow
sufficient space for installation and heat dissipation. For ease of installation, ensure that
the inverter bottom is at most 730 mm above the floor. If you have any questions about
the distanceconsult the local technical support engineers.

Ensure that the inverter is installed in a well ventilated environment.
Ensure that the inverter heat sinks are free from blockage.

Open the maintenance compartment door of the chassis before connectggaliot
perform any operation on other components inside the chassis except connecting the PE
cable, AC power cables and communications cables.

Cable Connections

& DANGER

Before connecting cables, ensure that the inverter is secured in position and noddamage
any way. Otherwise, electric shocks or fire may occur.

Operation

Ensure that all electrical connections comply with local electrical standards.

Obtain approval from the local utility company before using the inverter to generate
electricity in gridtied mode.

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

AL DANGER

High voltages may cause electric shocks result in serious injury, death or serious property
damage from inverter ioperation. Strictly comply with the safety precautions in this
document and associated documents when operating the inverter.

Do not touch an energized inverter because the heat sink may be over 60€.
Follow local laws and regulations when operating thggment.

Maintenance and Replacement

Issue05 (201804-26)
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& DANGER

High voltages may cause electric shocks result in serious injury, death or serious property
damage from inverter in operation. Prior to maintenance, power off the inverter and strictly
comply with the safety prectians in this document and associated documents to operate the
inverter.

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

Before performing maintenance tasks, power off the inverter and wait 26 le@sttes.

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

Rectify any faults that may compromise the inverter security performance before
powering on the inverter again.

Observe ESD precautions duritige maintenance.
For personal safety, wear insulation gloves and safety shoes.
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Overview

2.1 Introducti on

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.

Models

Figure 2-1 Model number description (SUN20@8KTL-IN-HV-D1)
SUN2000 - 55KTL - IN - HV - D1

J— Rated output voltage level
DC input voltage level

Indicates the applicable market
Transformerless

Power class

Inverter name

Figure 2-2 Model numbedescription (SUN20G60KTL-HV-D1-001)
SUN2000 - 60KTL - HV - D1 - 001

Version

Rated output voltage level
DC input voltage level

Transformerless
Power class
Inverter name

Network Application

The SUN2000 applies to grtikd PV systems for commercial rooftops and large plants.
Typically, a gridtied PV system consists of PV strings, ¢gigll inverters, AC power
distribution units, ad stepup transformers.
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Figure 2-3 Network application

A B

(A) PV string
(C) ACDU
(E) Power grid

Supported Power Grids

IS01NCO0003

(B) SUN2000

(D) Stepup transformer

The SUN2000 only supports the IT power grid mode, as shoWwigume 24.

Figure 2-4 Powergrid modes

IT

Transformer
— L1

L2
L3

PE L
SUN2000

1S015C0005

L] noTE

The SUN2000 applies to the AC power system with the neutral point grounding of thybox
transformer. The SUN2000 itself does not connect to any neutral wire.

2.2 Appearance

SUN2000 Dimensions

Figure 25 shows tle SUN2000 dimensions.

Issue05 (201804-26)

HuaweiProprietary and Confideiad 5

Copyright © Huawei Technologies Co., Lt



SUNZ2000(55KTL, 60KTL) Series

User Manual 2 Overview
Figure 2-5 SUN2000 dimensions
600|mm
-!F s) —(! (]
— 9
a=
1S01W00023
Front view
Figure 26 shows the SUN2000 front view.
Figure 2-6 Front view
1 2 3
l ® | ® @l )
[+:4]) =
1S01W00025
(1) Maintenance compartment door (2) LED indicator (3) Host panel
Table 21 describes the LED indicators.
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Table 2-1 LED indicator description (from left to right)
Indicator Status Meaning
PV connection DC input Blinking green | The DC inpuis normal.
indicator detection status ——— - —
Blinking red DC input detection is in
%E progress.
Steady red The DC input is abnormal.
PV string Steady green | At least one PV string is
connection properly connected, and the
status DC input voltage of the
corresponding maximum
powerpoint tracking (MPPT)
circuit is higher than or equal
to 600 V.

Green off The SUN2000 disconnects
from all PV strings, or the DC
input voltage of each MPPT
circuit is less than 600 V.

Grid-tied indicator | Steady green The SUN2000 connects to th
j Au powergrid.
Green off The SUN2000 does not
connect to the power grid.
Communications | Blinking green The SUN2000 receives data
indicator over RS485/PLC
communication.
()
Green off The SUN2000 has not
received data over RS485/PL
communication for 10
seconds.
Alarm/Maintenanc| Alarm status Blinking red at | A warning alarm is generated
e indicator long intervals
(on for 1s and
then off for 4s)

Blinking red at | A minor alarm is generated.

short intervals

(on for 0.5s and

then off for

0.5s)

Steady red A critical alarm is generated.

Local Blinking green | Local maintenance is in
maintenance at long intervals| progress.
status (on for 1s and

then off for 1s)

Issue05 (201804-26) HuaweiProprietary and Confideiad 7
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Indicator

Status

Meaning

0.125s)

Blinking green
at short intervalg
(on for 0.125s
and then off for

Local maintenance fails.

Steady green

Local maintenance succeeds

L] noTE

If both DC switches are OFF, the PV connection indicator indicates the DC input detection status. If
one or two DC switches are ON, the PV connection indicator indicates the PV string connection
status.

Local maintenance refers to operations performed after a universal serial bus (USB) flash drive,
Bluetooth module, or USB data cable is inserted into the USB port of the SUN2000. For example,

local maintenance includes data import and export using a @SB dirive and connecting to the
SUN2000 APP over a Bluetooth module or USB data cable.

If alarming and local maintenance happen concurrently, the alarm/maintenance indicator shows the

local maintenance state first. After the USB flash drive, Bluetooth lepduUSB data cable is
removed, the indicator shows the alarm state.

Bottom View

Figure 27 shows the SUN2000 bottom view.

Figure 2-7 Bottom view
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1S01W00024

No. Component Silk Screen
1 Waterproof cable connector (inner| AC OUTPUT
diameter: 3v44 mm)
2 Waterproof cable connector (inner| RESERVE
diameter: 1015 mm)
3 USB port USB
4 DC switch 1 DC SWITCH 1
5 DC switch 2 DC SWITCH 2
Issue05 (201804-26) HuaweiProprietary and Confideiad 8
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Symbols

No. Component Silk Screen

6 Waterproof cable connector (inner| COM1, COM2, COM3
diameter: 1418 mm)

7 DC input terminal (controlled by D¢ +/i
SWITCH 1)

8 DC input terminal (controlled by D¢ +/i
SWITCH 2)

L NnoTE

Waterproof cable connector is abbreviated as waterproof connector in the following text.

2.3 Label Description

Table 22 describes the labels on the SUN2000 chassis and their meanings.

Table 2-2 Label description

Symbol

Name

Meaning

>

Running warning

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

Burn warning

Do nottouch a running
SUNZ2000 because it
generates high
temperatures on the shel

Delay discharge

High voltage exists
after the SUN2000 is
powered on. Only

qualified and trained
electrical technicians
are allowed to perforn
operations on the
SUN2000.

Residu&voltage exists
after the SUN2000 is
powered off. It takes 5
minutes for the
SUN2000 to dischargg
to the safe voltage.

Issue05 (201804-26)
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Symbol

Name

Meaning

Refer to documentation

Remind operators to refe
to the documents shippe
with the SUN2000.

Grounding

Indicates the position for
connecting the protection
ground cable.

Do not disconnect
under load!
3 E T G T BT AR E A

Operation warning

Do not remove the DC
input connector when the
SUNZ2000 is running.

&B@E

/MNWARNING

DC terminal operation
warning

High voltage exists after
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

2222 02 0 02 8202000020 20201

SUN2000 serial number
label

Indicates the SUN2000
serial number.

A\

il > 55kg (121 Ibs)

i - 5

Weight label

The SUN2000 needs to K
carried by more than one
person or using a pallet
truck.

Note a: Fittings delivered with the SUN2000 contain the label of DC terminal operati
warning. You are advised to attach the label at thiotmoof the SUN2000 front side, as
shown inFigure 28. You can also select an appropriate place for attaching the label 4

on site requirements.

Issue05 (201804-26)
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Figure 2-8 Place for attaching

e || © -] -]

1S01W00031

Nameplate

The SUN200O is labeled with a nameplate on the side that contains the model information,
technical specifications, and compliance symbols, as shofigume 29 (which uses
SUN200055KTL-HV-D1 as an example).

Figure 2-9 Nameplate

]
: s &8 Model: SUN2000-55KTL-HV-D1 I
' &% Name: KMREXHABER +—1
| Huawel SOLAR INVERTER 1
BAMANEBE d.c. Max. Input Voltage: 1500 Vd.c. 1
BAMARRE d.c. Input Current: 22 A/22 AJ22 AJ22 A 1
WA HEREHRE Isc: 30 A/30 A/B0A/30A ]
MPPHE M d.c. MPP Range: 800 - 1450 Vd.c. :
$HBE a.c. Output Nominal Voltage: 800 Va,.c.; 3~ +@ 1
i 5% a.c. Nominal Operating Frequency: 50/60 Hz 1
WEMHTHE a.c. Output Rated Power: 55 kVA* ]
BAMHIHE a.c. Output Max. Power: 60 kVA 1
BAMHEBRE a.c. Output Max. Current: 43.7A :
Th#EW Power Factor: 0.8(lagging) - 0.8(leading) \
BB 75E Operating Temperature Range: - 25 - +60 °C T 2
By i &4® Enclosure: IP65
Ri7% 4 Protection Class: |

1
i
#*: §tRHCEI 0-16,CEl 0-21F 55, il th h e o 4 fir Jg kW 1
|
1

]
]
]
]
]
]
1
]
1
]
]
]
]
1
]
]
]
: *: Only for CE| 0-16 and CEI 0-21, the unit of the output rated power is KW
H

7
1
1
1
1
1
1
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
-

T Yy

r
| fEREARAMAR HUAWEI TECHNOLOGIES CO.,LTD. <hE#$liE MADE IN CHINA
| HQ of Huawei, Bantian, Longgang District, Shenzhen, 518129, PR.C

1

(1) Trademark and product model (2) Important technical specifications

(3) Compliance symbols (4) Company name and country of manufacture
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Table 23 describes the compliance symbols.

L] noTE

The certification marks on the nameplate w#l subject to the actual product.

Table 2-3 Compliance symbols

Symbol

Name

Meaning

©

Environmentally friendly
use period (EFUP) label

The SUN2000 does not
pollute the environment
during the specified
period.

B

EU waste electrical and
electronic equipment
(WEEE)label

Do not dispose of the
SUNZ2000 as household
garbage.

2.4Working Principle

Conceptual Diagram

The SUNZ2000 receives inputs from eight PV strings. Then the inputs are grouped into four
MPPT routes inside the SUN2000 to track the maximum power point BMlstrings. The

DC power is then converted into thiglease AC power through an inverter circuit. Surge
protection is supported on both the DC and AC silliggire 210 shows the SUN2000
conceptual diagram.

Figure 2-10 SUN2000 conceptuagliagram

r D
+ o T — eE—
N °—|c L __
o : MPPT circuit 1
+ o - — — - = _ —_—— Out_—°L1
o o ! E — oL ——— L2
- s Input — — filter ———— = L3
fo— oc EMI MPPT circuit 2 Filter
+ SWIt::h \ Filter —— g DC-AC Output AC SPD PE
+o | | converter isolation relay
= = !
i MPPT circuit 3
+ o 5 — P—
= 1 8-
- °_| MPPT circuit 4
Input DC
current switch 2
check DC SPD
circuit
L
\ i J
1S03PC0O010
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Working Modes

The SUN2000 can work in standby, operating, or shutdown nkagiere 211 shows the
relationship between the three working modes.

Figure 2-11 SUN2000 working modes

Standby
mode

Insufficient power

from PV strings or
DC switch is turned
off.

Startup command or
fault rectified.

Shutdown
command or
fault detected.

Sufficient power
from PV strings and
no fault is detected.

Operating
mode

Shutdown
mode

Shutdown command or fault detected.

1S01SC0007

Table 24 describes the three working modes showhigure 211.

Table 2-4 Working mode description

Working Description
Mode

Standby The SUN2000 enters the standby modemte external environment dog
not meet the requirements for starting the SUN2000. In standby mode:

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

If the SUN2000 enters the shutdown madter detecting a shutdown
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.

The SUN2000 enters the shutdown mode after detecting a fault or &
shutdown command, and enters the standby mode after detecting tf
PV string output power does not meet the requirements fotigdd
electricity generation.

Issue05 (201804-26) HuaweiProprietary and Confideiad 13
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Working Description
Mode
Shutdown |. In standby or operating mode, the SUN2000 enters the shutdown m
after detecting a fault or shutdown command.
In shutdown mode, the SUN2000 enters the standby mode after de
a startup command or that a fault is rectified.
Issue05 (201804-26) HuaweiProprietary and Confideiad 14
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Inverter Storage

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

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

Keep the storage temperaturé 40C to +70€C and the humidity at 5%95% RH.

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

A maximum of five inverters can be stacked.

Periodic inspections are required during the storage. If any rodent bites are found,
replace the packing materials immediately.

If the inverter has been losigrm stored, inspections and tests should bdwzird by
qualified personnel before it is put into use.

Issue05 (201804-26)
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Installation

4.1 Checking Bef ore Installation

Outer Packing Materials

Before unpacking 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 waghk the package and contact your supplier as soon as possible.

Figure 4-1 Position of the inverter model label

1S06W00018

(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 contents are intact and complete. If any damage is
found or any component is missing, contact your supplier.

L] noTE

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

Issue05 (201804-26) HuaweiProprietary and Confidential 16

Copyright © Huawei Technologies Co., Lt



SUNZ2000(55KTL, 60KTL) Series

User Manual 4 Installation
4.2 Materials
Category Materials
G— =)
Hammer drill Socket wrench Torque wrench
Drill bit a1l
mm
:‘=@@
Diagonal pliers Wire stripper Flathead screwdriver
Head: 0.6 mm x 3.5 mm
. T ———
i‘ \ ‘i’.h—-‘
Installation
tool
Rubber mallet Utility knife Cable cutter
Crimping tool(used to crimp | Crimping tool (used to crimg RJ45 crimping tool
metal cold forming contacts)| metal stamping forming
Model: UTXTCO0001 or contacts)
H4TCO0001; manufacturer: | Model: UTXTC0002;
Amphenol manufacturer: Amphenol
Removal wrench Removal wrench Vacuum cleaner
Model: UTXTWAOQO01; Model: H4TWO0005;
manufacturer: Amphenol manufacturer: Amphenol
Issue05 (201804-26) HuaweiProprietary and Confidential 17
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Category

Materials

monm
IO

]
Multimeter Marker Measuring tape
DC voltage measurement
range O 1500
© —)
[y — [ ]
bt ) k —

Bubble or digital level

Hydraulic pliers

Heat shrinkubing

Heat gun

Cable tie

N/A

Personal

protective Safety goggles Anti-dust respirator
equipment N/A N/A
(PPE)
Safety shoes
L] noTE
Choose one from UTXTWAO001 and H4TWO0005.
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4.3 Determining the Installation Position

Basic Requirements

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

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

Do not nstall the SUN2000 in areas with flammable or explosive materials.

Environment Requirements

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

Recommended: Install the SUN2000 in a sheltered place or awitacen awning.

Figure 4-2 Awning

IS01H00052

Carrier Requirements

The mounting structure where the SUN2000 is installed must beefirgtant.
Do not install the SUN2000 on flammable building materials.

The SUN2000 weighs more than 60 kg. Ensure that the instalatitace is solid
enough to bear 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.

Instal lation Angle Requirements

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

Issue05 (201804-26)
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Do not install the SUN2000 at forward tilted, excessive back tilted, side tilted, horizontal,
or upside down positions.

Figure 4-3 Installation angle

4 N ™

[]

e

. J \ J

1S03W00047

Installation Space Requirements

The SUN2000 dimensions (W x H x D) are 930 mm x 600 mm x 270 mm. Reserve
enough clearance around the SUN2000 to ensure sufficient space for installation and
heat dissipation.

Issue05 (201804-26) HuaweiProprietary and Confidential 20
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Figure 4-4 Installation space requir@nts
=500 mm
=200 mm
- o
o
z \000 =300 mm-
-~
2600 mm
1S01W00026
(L] noTE
For ease of installing the SUN2000 on the mounting bracket, connecting cables to the bottom of the
SUN2000, and maintaining the SUN2000 in future, it is recommended that the bottom clearance be
between 600 mm and 730 mm. If you have any questbout the distance, consult the local technical
support engineers.
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
installgion is not recommended.
Figure 4-5 Horizontal installation mode (recommended)
Soamn T
. 300 mm T —
o) = =
= @T
[SS]
ISO1HO0050
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Figure 4-6 Triangle installation mode (recommended)
@ = - "
=300 mm :
1 — | 2100 mm
= S5
= )]
ISO1H0(;0;3
Figure 4-7 Stacked installation mode (not recommended)
1IS01H00047
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4.4 1nstalling the Mounting Bracket

Context
Figure 48 shows the SUN2000 mounting bracket dimensions.
Figure 4-8 Mounting bracket dimensions
B 770 mm N
0L ] |
214 mm T=amm
3amm[ T ° s
226 mm
S50 S0
0 0c
1S01W00021
L] NnoTE
The SUN2000 mounting bracket has four groups of tapped holes, each group containing four tapped
holes. Mark any hole in each group based on site requirements and mark ésuntiotal. Two round
holes are preferred.
Before installing the mounting bracket, remove the security torx wrench from the mounting
bracket and save for later use.
Figure 4-9 Removing a security torx wrench
T‘.’—_EI -
1IS01H00044
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NOTICE

The bolts supplied with the SUN20BOKTL-HV-D1 are ML2x40 bolt assemblies. The bolts
supplied with other models of SUN2000s are M12x60 expansion bolts and M12x40 bolt
assemblies.

Wall -mounted Installation

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

Figure 4-10 Determining hole positions

IS01H00045

Step 2 Drill holes using a hammer drill and install expansion bolts.

Figure 4-11 Drilling a hole and installing an expansion bolt

(4]
e

ISO3H00001
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Avoid drilling holes in theutility pipes and/or cables attached to back of the wall.

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

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

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

Figure 4-12 Securing a mounting bracket

M12x60

O fog,
C

45 N-m

1IS01H00039

--End

Support -mounted In stallation

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.
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Figure 4-13 Determining hole positions

1S01H00046

Step 2 Drill holes using a hammer drill.

L] noTE

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

Figure 4-14 Drilling holes

IS03HC0001

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

L) noTE

The SUN2000 is delivered with M12x40 bolt assemblies. If the bolt length does not meet the installation
requirements, prepare M12 bolt assemblies by yourself antth@rsetogether with the delivered M12
nuts.
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Figure 4-15 Securing a mounting bracket

M12x40

O

1S01H00038

-—End

4.5 Installing the SUN2000

Prerequisites

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

/A CAUTION

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

Move the SUN2000 by four people with an appropriate transportation tool.
Do not use the wiring terminals at the bottom to support any weight of the SUN2000.

When need to tempailty place the SUN2000 on the ground, use foam, paper or other
protection material to prevent damage to its cover.

Procedure
Step 1 If you can mount the SUN2000 onto the mounting bracket directly, §tefp3and therStep
5.
Issue05 (201804-26) HuaweiProprietary and Confidential 27
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Step 2 If you cannot mount the SUN2000 onto the mounting bracket directly, §epo3and then
Step 6

Step 3 Ensurethat minimum of two people lift one SUN2000 and turn it upright. Move the
SUNZ2000 with handles at the top and bottom.

/A CAUTION

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

Figure 4-16 Lifting a SUN2000

1IS01H00049

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

A\ CAUTION

When lifting the SUN2000, keep balance to prevent the SUN2000 impacting with a wall or
other objects.
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Figure 4-17 Lifting a SUN2000

IS01H00037

L) noTE

The figure is for reference only.

Step 5 Install the SUN2000 on the mounting bkat and align the SUN2000 chassis with the
mounting bracket.
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Figure 4-18 Mounting the SUN2000 onto a mounting bracket

1IS01H00040

Step 6 Tighten the two antitheft screws using a security torx wrench.

Figure 4-19 Tightening antitheft screws

1S01H00032

—End
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Electrical Connections

5.1 Precautions

A DANGER

Before connecting cables, ensure that the two DC switches on the SUN2000 are OFF.
Othemise, the high voltage of the SUN2000 may result in electric shocks.

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 tinveéhen terminating cables.

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 {gnebrellow cables are only used
for grounding).

5.2Crim ping the OT Terminal

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

Directly connecting an aluminum wiring terminal to the AC terminal block will cause
electrechemicalcorrosion 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 up the aluminum and copper sides of the copmdutoinum 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 5-1 Requirements for the OT terminal

A B

Copper wiring Copper wiring
terminal terminal

— -
| ”r\ B — Ilr\ B

Copper cable

Copper-clad
aluminum cable

AC terminal block

AC terminal block

Copper to aluminum

[

Aluminum

wiring terminal

adapter terminal

|
' ”r\ B |

— r\l/—]_Ag

. I

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 ttere 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.

Wrap the wire crimping area with heat shrink tubamdg®VC 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

2
Q&/// rd
— I o sl
= Iy >
i P R ‘

( ) D
: / ,,/// /\>
qa
v 7
1S06Z00001
(1) Cable (2) Core wire (3) Heat shrink tubing
(4) OT terminal (5) Hydraulicpliers (6) Heat gun

5.3Connecting a ground cable

Prerequisites

The ground cable and OT terminal are available.

Ground cable: You are advised to use an outdoor copper cable with a conductor
crosssectional area greater than or equal to 16,ramd the conduor crosssectional
area should be greater than or equal to half of the conductorsercigmnal area of the
AC power cable.

OT terminal: M6 and matching the wire gauge of chosen

Issue05 (201804-26)
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Context

The ground point on the enclosure is preferred to connect to thaldkEfor the
SUN2000.

The ground point in the maintenance compartment is mainly used for connecting to the
ground cable included in the mutiore AC power cable. For details, see secdién
Connecting AC Qtput Power Cables

There are two ground points on the chassis shell and you only need to use either of them.

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

Procedure
Step 1 Crimp the OT terminal.

Step 2 Secure the ground cable using the ground screw.

Figure 5-3 Connecting a ground cable

o

1501100021

—End

Follow -up Procedure

Recommendation: To enhance tiwerosion resistance of a ground terminal, silica gel or paint
might be needed.

5.4 Opening the Maintenance Compartment Door

Prerequisites
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/A CAUTION

Never open the Host panel cover of the SUN2000.

Before opening the maintenance compartment door, disconnect thedATCgoower
supplies. For processes of disconnecting the power suppliegs4ddeewering Off the
SUN2000 After powering off the SUN2000, wait at least 5 minutes and then perform
operations on the SUN2000.

If you need to open the maintenance compartment door on rainy or snowy days, take
protective measures to prevent rain or snow entering the maintenance compartment. If it is
impossible to take protective measures, do not open the maintenance compartmaent door
rainy or snowy days.

Do not leave extra hardware in the maintenance compartment.

Procedure

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

Figure 54 Loosening screws

1S01H00042

L] noTE

If the screws on the chassis door are lost, obtain spare screws &fdittirtj bag bound to the inductor
cover at the bottom of the chassis.

Step 2 Open the maintenance compartment and use the support bar to stabilize the door.

L] noTE

The support bar is bound to the inductor cover at the chassis base.
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Figure 5-5 Stabilizing a door using a suppber

IS01H00033

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

Figure 5-6 Removing a cover

1S04H00014

——End

5.5Connecting AC Output Power Cables

Prerequisites

A threephase AC switch needs to be configured outside the AC side of the SUN2000. To
ensure that the SUN20@@n safely disconnect from the power grid under abnormal
conditions, select an appropriate overcurrent protection device according to local power
distribution regulations.
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Do not connect loads between the SUN2000 and the AC switch.

The SUNZ2000 is integted with a comprehensive residual current detection unit to
distinguish fault current from residual current. Upon detecting that the residual current
exceeds the threshold, the SUN2000 immediately disconnects from the power grid.

L] noTE

If an AC switch that ca detect residual current is installed outside the SUNZBBOTL-HV-D1 the
residual current value to trigger the switch should be greater than 600 mA.

If an AC switch that can detect residual current is installed outside the SU62800-HV-D1,
SUN2000G60KTL-HV-D1-001, SUN2006B5KTL-IN-HV-D1, or SUN200665KTL-HV-D1-001, the
residual current value to trigger the switch should be greater than 660 mA.

Context
If you connect a ground cable to the ground point on the chassis shell, you are advised to
use a threcore (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 fecore (L1, L2, L3, and PE) outdoor cable.
You need to prepare M8 OT terminals by yourself.
Table 51 Cable specifictons
Cable Specifications Copper-Core Cable Copper-Clad
Aluminum Cable or
Aluminum Alloy
Cable
Conductor Range 16/ 70 25170
crosssectional area
(mn®) Recomm | 25 35
ended to
use
Cable outer diametg Range 37144
(mm)
Recomm | 40
ended to
use
(L] noTE
If you connect a ground cable to the ground point in the maintenance compartment, prepare an M6 OT
terminal by yourself.
Procedure

Step 1 Remove an appropriate length of the jacket and insulation layer from the AC output power
cable using a wire stripper.
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NOTICE

Ensure thathe jacket is in the maintenance compartment.

Figure 5-7 Threecore cable

T B T
L1 B
<200 mm
1S03Z200003
(A) Core wire (B) Insulation layer (C) Jacket

Figure 5-8 Fourcore cable

L1 L2=L1+3 mm

<200 mm

Y
[}
A
/

1S03210003

Step 2 Crimp the OT terminal.

Step 3 Route the cable through the waterproof connector.

L] noTE

For ease of connecting the AC output poeale, you are advised to remove the nut assembly from the
AC terminal and save it for later use, and then route the cable through the waterproof connector.
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Figure 59 Routing cables

VTSR
AC OUTPUT

1S04H00016

Step 4 Land the AC output power cable in the terminal block, and tighten the nuts toitua
wrench to achieve a proper torque value.
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NOTICE

Ensure that AC terminations provide firm and solid electrical connections. Failing to do so
may cause SUN2000 malfunction and damage to its terminal block, even starting thermal
events.

If the AC output pwer cables are subject to a pulling force because the inverter is not
installed stably, ensure that the last cable that bears the stress is the PE cable.

Figure 5-10 Connecting an AC output power cable (thoeee cable)

M8

8 N-m

1S01100024
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Figure 5-11 Connecting an AC output power calfleur-core cable)

1S01100025

L] noTE

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

Step 5 Tighten the sealing nut and seal the cable gland.
----End

5.6 Connecting DC input power cables

Prerequisites

AL DANGER

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

When the SUN2000 is gritied, it is notallowed 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. Otherwrse SUN2000 will be damaged, or
even become a fire hazard.
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The opercircuit voltage of each PV string is always lower than or equal to 1500 V DC.

The positive and negative terminals of a PV module connect to corresponding positive and
negative DC input terinals of the SUN2000.

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

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

During the installation of PV strings and SUN2000, the p@sitivnegative 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.

Context
DC terminal selection

Figure 512 shows the DC terminals at the bottom of the SUN208bBle 52 shows the
requirements for selecting DC terminals.

) noTE
The SUN200®rovides two DC switches, named as, DC SWITCH 1 and DC SWITCH 2. DC SWITCH

1 controls the first to fourth sets of DC input terminals, whereas DC SWITCH 2 controls the fifth to
eighth sets of DC input terminals.

Figure 5-12 DC terminals
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Table 52 Requirements for selecting D€rminals

Number of Inputs SUN2000

1 Connects to set 1.

Connects to sets 1 and 5.

Connects to sets 1, 3, and 5.

2
3
4 Connectsto sets 1, 3,5, and 7.
5

Connectsto sets 1, 2, 3, 5, and 7.
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Number of Inputs SUN2000

6 Connectstosets 1, 2, 3,5, 6,and 7.
7 Connects to setk, 2, 3,4, 5,6, and 7.
8 Connectsto sets 1, 2, 3, 4, 5, 6, 7, and 8.

DC input power cable specifications
Table 53 lists the recommended DC input power cable specifications.

Table 53 Recommended DC input power cabpecifications

Cable Type Conductor Cross-Sectional Cable Outer Cable Outer
Area (mm 2) Diameter Diameter
(mm) (mm)
Range Recommende
d Value
PV cable that 4.0i 6.0 (or 4.0 (or 12 457.8 457.8
meets the 1500 V| 12/ 10 AWG) | AWG)
standard

NOTICE

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

Procedure

Step 1 Prepare the positive and negative connectors.

A\ CAUTION

Use the Amphenol UTX PV connectors provided with the SUR2Gahe terminals are 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 Amphenol HeliddY connectors are either the
cold forming contacts 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 UTXTC0001 (recommended)
or H4TC0001. When choosing H4TC0001, do not use the locator.

Crimp the metal stamping forming contacts using crimping tool UTXTCO0002.

Figure 5-13 Locator

1504wW00014

(1) Locator

Figure 5-14 Preparing positive and negative connectors (using metal cold forming contacts)

1 3
8-10 mm _' 1 « ] —
i S — 1 | | S & i
510 mm f‘-

2 4

1501120005

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

(3) Positive connector (4) Negative connector
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Figure 5-15 Preparing positive and negative connectors (using metal stamping forming contacts)

1 3

8-10 mm Q@éc e —
) e ~
'1%}"; ?—L ”|’ O — ||. S @ rm—

2 4
1S01120004
(1) Positive metal contact (stamping (2) Negative metal contact (stamping
forming) forming)
(3) Positive connector (4) Negative connector

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

Step 2 Tighten thdocking nuts on the positive and negative connectors.

Figure 5-16 Locking a nut

1S01100047

Step 3 Use a multimeter to measure the DC voltage between the positive and negative of the PV
string and confirm the string polarity.

The DC voltage measurement range of the multimeter beuat least 1500 V.
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Figure 5-17 Measuring voltage

1S04H00012

If the voltage is a negative value, the DC input polarity is incorrect. Correct the polarity.

If the voltage is greater than 1500 V, too many PV modules configured to the same string.
Remove some PV modules.

Step 4 Pullout the blue dustproof plugs from the ends of the DC input connectors.

Before performingstep 5 ensure that the two DC switches are OFF.

Step 5 Insert the positive and negative connectors into the corresponding positivegaide DC
input terminals of the SUN2000 until they snap into place.
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NOTICE

1. After the positive and negative connectors snap into place, pull test to the DC input cables
is recommended.

2. Only after at least one PV string correctly connects to the MPPT1 ciranithe
SUNZ2000 enable the DC input detection function. Therefore, you are required to connect
DC input power cables to the MPPTL1 circuit first.

Figure 5-18 Connecting DC input power cables

1S01100026

NOTICE

If polarity of the DC input power cable is reversed and the DC svgt€iN, do not turn off

the DC switch immediately or unplug positive and negative connectors. The device may be
damaged if you do not follow the instruction. The caused equipment damage is beyond the
warranty scope. Wait until the solar irradiance declimesthe 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

5.7 Connecting the Communications Cable
5.7.1Communication Mode Description

RS485 Communication

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

Figure 519 shows the communication mode for a single SUN2000.

Figure 5-19 Communication mode for a single SUN2000

S1 RS485 communications cable
S2 Network cable

RS485 port
ouT

RS485
port

PC terminal
network port

[

SmartLogger

ISOTNCO001

Figure 520 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 520 Communication mode for multiple SUN2000s

S1 RS485 communications cable

SUN2000-n SUN2000-2 SUN2000-1 S2 Network cable

RS485 port RS485 port RS485 port

ouT IN ouT IN ouT
( [51 RS485 Srailesrar PC terminal
) = port < network port

ISO1NCO0002

L] noTE

The RS485 communication distance between the SUN2000 at the end of the daisy chain and the
SmartLogger cannot exceed 1000 meters.

If multiple SUN2000s need to communicate with @amether and are connected to a PC 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.

PLC Communication

The PLC conmunication board loads communication signals onto power cables for
transmission. For details about how to install the PLC, seltbeCCO01A User Manualr
SmartLogger2000 User Manual

L] noTE

The builtin PLC module in the SUN2000 does not need to be corthegtle cables.
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Selecting a Communication Mode
The RS485 and PLC communication modes are mutually exclusive.

If the PLC communication mode is selected, do not connect the RS485 communications
cable. In addition, you need to $4tC Communication to Enable on the SUN2000

app.

If the RS485 communication mode is selected, do not connect the PLC CCO module to
the AC power cable or connect the AC power cable for the SmartLogger2000. In
addition, you are advised to $8tC Communication to Disableon the SUN2000p.

L] noTE

PLC Communication is set toEnable by default.

The PLC communication mode is only applicable to meeioitage grid connection
scenarios and nelow-voltage public grid connection scenarios (industrial environment).

5.7.2Connecting the RS485 Communicat ions Cable

Description
An RS485 communications cable can be connected in two ways:

Terminal block connection

You are advised to use a DIJYP2VP2 2x2x1 PC cable or a communications cable with
a conductor crossectional area of 1 nfand cable outer diametof 14 18 mm.

RJ45 network port connection

You are advised to use a CAT 5E outdoor shielded network cable with an outer diameter
less than 9 mm and internal resistance not greater than 1.5 ohms/10 m, with a shielded
RJ45 connector.

L] noTE

Select eitheconnection mode during installation. Terminal block connection is preferred.

NOTICE

When laying out communications cables, separate them from power cables and avoid large
signal interference sources to protect communication from being affected.

Terminal Block Pin Definitions
Figure 521 shows an RS485 terminal block.
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Figure 5-21 Terminal block

1IS01W00020

Table 54 describes pin definitions of the RS485 terminal block.

Table 54 Pin definitions of the RS488&rminal 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 cable using a wire stripper.
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Figure 5-22 Stripping an RS485 communications cable

) )
| N\

8-10 mm

—

\i

<200 mm

1S01Z00007

Step 2 Route the communications cable through the waterproof connector.

Figure 5-23 Routing cables

1S04H00018

Step 3 Remove the cable terminal base from the terminal block. Connect the communications cable
to the terminal base.
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Figure 5-24 Connecting cables to a terminal base

1S031C1004

(1) RS485A IN (2) RS485A OUT
(3) RS4858B IN (4) RS485B OUT

Step 4 Install the terminal base on the termibkdck, and connect the shield layer to the ground
point.

L) noTE

When connecting the shielded cable, crimp the OT terminal if required.
Figure 5-25 Connecting communications cables

©

1S01100023

Step 5 Bind communications cables after connecting them.
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Figure 5-26 Binding communications cables

IS01H00053

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

RJ45 Connector Pin Definitions

Figure 527 shows an RJ45 connector.

Figure 5-27 RJ45 connector

1IS01WC0032

Table 55 lists the RJ45 connector pin definitions.

Table 55 RJ45 connector pin definitions

Pin Color Function
1 White-and-orange RS485A, differential signal+
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Pin Color Function
2 Orange RS485B, differential signal
3 White-and-green N/A
4 Blue RS485A, differential signal+
5 White-andblue RS485B, differential signal
6 Green N/A
7 White-and-brown N/A
8 Brown N/A

Connecting a Cable to the RJ45 Network Port

Step 1 Prepare an RJ45 connector.

Figure 5-28 Preparing an RJ45 connector

Iy

1501200002

(1) Whiteandorange (2) Orange (3) Whiteandgreen (4) Blue
(5) Whiteandblue (6) Green (7) Whiteandbrown (8) Brown

Step 2 Route the communications cable through the waterproof connector.
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Figure 5-29 Routing cables

Step 3 Insert the RJ45 connector into the RJ45 network port in the SUN2000 maintenance
compartment.

Figure 5-30 Connectingcommunications cables

Step 4 Bind communications cables after connecting them.
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