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About This Document

Purpose

This document describes the SUN2@EBXTL-JPMO, SUN200&0OKTL-JPM1 and
SUN200063KTL-JPMO (SUN2000 for short) in terms of its installation, electrical
connections, commissioning, maintenance, tamgbleshooting. 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 personmkeébattrical technicians.

Symbol Conventions

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

Symbol Description

Indicates an imminently hazardous situation which

I'l. DANGER not avoided, will result in death or serious injury.

not avoided, could result in death or serious injury.

_ Indicates a potentially hazardous situation which, if

Indicates a potentially hazardous situation which, if

& CAUTION not avoided, may result in minor or moderate injury

Indicates a potentially hazardoutuation which, if
NOTICE not avoided, could result in equipment damage, dal
loss, performance deterioration, or unanticipated

results.

NOTICE is used to address practices not related tg
personal injury.
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Symbol Description
Ll noTE Calls attention to important information, besactices
and tips.

NOTE is used to address information not related tg
personal injury, equipment damage, and environmg
deterioration.

Change History

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

Issue 01 (201809-30)

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

General Safety

NOTICE

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 peesent all the safety instructions. They are only supplements to
the safety instructions.

The personnel responsible for installing, connecting cables for, commissioning,
maintaining, and troubleshooting 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 safety 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, and usage standards.

Disclaimer

Huawei shall not be liablfor 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

Installation or use by unqualified personnel

Failure to obey the opation 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 the product 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 not specified in related international
standards

Issue01 (201809-30) 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
requirements:

Protect Labels

Installation

Receive professional training.
Read through this documeand follow all the precautions.
Be familiar with the safety specifications about the electrical system.

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

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

Do not scrawl, damage, or block the labels on the SUN2000 enclosure.
Do not scrawl, damage, or block the nameplate on the side of the SUN2000 enclosure.

A DANGER

Never work under poweturing 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

A DANGER

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

Operation

Ensure that all electrical connections comply with local electrical standards.

Obtain approval from the local electric utility before using the SUN2000 to generate
electricity in gridtied mode.

Ensurethat the cables used in a gtidd PV system are properly connected and insulated
and meet all specification requirements.

Issue01 (201809-30)

Copyright© Huawei Technologies Co., Ltd 2



SUN2000(50KTL-JPMO, 50KTL-:JPM1, 63KTL-JPMO)
User Manual 1 Safety Precaution:

A DANGER

High voltage may cause an electric shock, which results in serious injury, death or serious
property damage from the 812000 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 has a high temperature.
Follow local laws and regulations when opergtihe SUN2000.

Maintenance and Replacement

A DANGER

High voltage may cause an electric shock, which results in serious injury, death or serious
property damage from the SUN2000 in operation. Prior to maintenance, power off the
SUN2000 and strictly comply witliné 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.

Before performing maintenance tasks, power off the SUN2000 ana@waast 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 performance before
powering on the SUN2000 again.

Observe electrostatitischarge (ESD) precautions during maintenance.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 3
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2 Overview

Overview

2.1 Introduction

Function

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

Models

This document involves the following product models:

SUN200050KTL-JPMO
SUN200650KTL-JPM1
SUN200063KTL-JPMO

L] noTE

The products look alike. The SUN2GB0KTL-JPMO isused as an example.

Figure 2-1 Model number

SUN2000-50KTL-JPMO

Table 21 Model number description

2

T T

No. Meaning Description
1 Product SUN2000: grietied PV inverter
2 Power 50K: The power level is 50 kW
63K: The power level is 62.5
kW.
3 Topology TL: transformerless
Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 4
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No. Meaning Description
4 Region JP: Japan
5 Design code MO/M1: the product series with the
1100 V DC input voltage

Networking Application

The SUN2000 applies to grited PV systems for commercial rooftops and large PV plants.
Typically, a gridtied PV system consists of the PV string, SUN2@0@rnating current
distribution unit (ACDU), and stepp transformer.

Figure 2-2 Network diagram
A B c D E
ISO1NC0003
(A) PV string (B) SUN2000 (C) ACDU
(D) Stepup transformer (E) Power grid

Supported Power Grid
The SUN2000 only supports the IT power grid mode.

Figure 2-3 Supported powegrid

IT
Transformer

PE L
SUN2000

1S015C0005
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2.2 Appearance

Dimensions
"I-——-_
555 m
1S06W00005
Front View
1 2
I
(" l ® | ® @ )
1S06WO00001
(1) Maintenance compartment door (2) LED Host panel cover
LED Status Meaning
PV connection LED Steady green At least one PV string is properly
:E connected, and the DC input voltage
= the corresponding MPPdircuit is
higher than or equal to 200 V.
Off The SUN2000 disconnects from all P
strings, or the DC input voltage of eaq
MPPT circuit is less than 200 V.
Grid-tied LED Steady green The SUN2000 is exporting power to
the power grid.
j Av p g
Off The SUN2000Gs not exporting power
to the power grid.
Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 6



SUN2000(50KTL-JPMO, 50KTL-JPM1, 63KTL-JPMO)

User Manual

2 Overview

LED

Status

Meaning

Communication LED

p)

Blinking green (on for 0.2s and then o
for 0.2s)

The SUN2000 receives data over
RS485 communication.

off

The SUN2000 has not received data
over RS485 communication for 10
seconds.

Alarm/Maintenance LED

Alarm status | Blinking red at long
intervals (on for 1s and

then off for 4s)

The SUN2000 is generating a warnin
alarm.

Blinking red at short
intervals (on for 0.5s
and then off for 0.5s)

The SUNZ2000 is generating a minor
alarm.

Steady red

The SUN2000 is generating a major
alarm.

Local
maintenance
status

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

Local maintenance is in progress.

Blinking green at short
intervals (on for 0.1259
and then off for 0.125g

Local maintenance fails.

Steady green

Local maintenance is successful.

L] noTE

Local maintenance refers to operations performed after a USB flash drive, Bluetooth module, or

USB data cable is inserted into the USB port of the SUN2000. For examplenkioatnance

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 or USB

data cable.

If an alarm occurs during local maintenantte, Alarm/Maintenance LED shows the local

maintenance status first. After the USB flash drive, Bluetooth module, or USB data cable is removed,

the LED shows the alarm status.

Bottom View

) == ==
o o =) ) =] g ) =) ) =]

&

o
=
I?g
1% Z

(O)HL ; &0 |[c &ee
7o o A A
6 7 8
IS06W00002
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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: 1814 mm

7 Cable gland RESERVE Inner diameter: 1418 mm

8 USB port UsB N/A

Holes Reserved at the Side of the Enclosure

I 1049 mm | 91 mm
117 mm '
i isisisiaiaisisiaisisim =1 B s e
1S08W00022
[l noTE
There 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 Name Meaning
Running warning Potential hazards exist
after the SUN2000 is

powered on. Take
protective measures whe
operating the SUN2000.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 8
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Label Name Meaning

Burn warning Do not touch a running
SUN2000 because it
generates high

temperatures on the shel

Delay discharge High voltage exists
after the SUN2000 is
15 s powered on. Only
certified electricians
are allowed to perforn
operations on the

SUN2000.

Residual voltage exist
after the SUN2000 is
powered off. It takes
15 minutes for the

SUN2000 to dischargs
to the safe voltage.

Refer to Reminds operators to

documentation refer to the documents
provided with the
SUN2000.

Grounding Indicates the position for

connecting the PE cable.

Operation warning Do not remove the DC

Do not disconnect

under load!

RERWSLEL!

input connector when the
SUN20@® is running.

AWARNING

DC terminal operatior

High voltage exists after

warning the SUN2000 is powered
on. To avoid electric
it Ry ] shocks, perform the
following system
poweroff operations
before plugging or
unplugging DC input
connectors of the
SUN2000:

1. Send sshutdown
command.

2. Turn off the
downstream AC
switch.

3. Turn off the two DC
switches at the botton

Internal high voltage. To avoid electric shocks, perfarm
llowing steps bafore pl
d

the fol lugging or unplugging DG
n

tdown command. 2. Turn off
switches.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 9
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Label Name Meaning
Spotcheck terminal Exercise caution wher
WARNlNG operation warning operating spetheck
terminals because the|
1.Exercise caution when operating spot are always energized.
-check terminals because they are .
energized all the time. Disconnect the DC
2.Before performing the dielectric :
withstanding voltage(DWV) test SWItCheS 1 ad 2
through the PV1+ to PV12+ and PV1- before performing the
to PV12- ports, you must disconnect . . .
DC switch 1 and DC switch 2. dielectric withstand
1ARBRTCEBEEAOMEATLS voltage test through
T, EECBELTIEEW,
2.PV1+~PV12+ BT PV1-~PV12- 1% F the PV1+ to PV12+
ERAL T, SEHE DWV)HBESR and PVt and PV12
wTAEC, BFDCAAYF1&DC ports.
AAYF2EOFFLTLEE L,
SUN2000 serial Indicates the SUN2000
number (SN) label SN.
b 3333 5345338355343 85538844
. S o Weight label The SUN2000 needs to |
Q&’ on m carried by four people or
using a palletruck.
il > 55kg (121 Ibs)
Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 10
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2.3.2Product Nameplate

Figure 2-4 Nameplate of the SUN20EEDKTL-JPMO

1
& B Model: SUN2000-50KTL-JPMO !
Z%H Name: XKBBARB> AF4 A0 —avF1vad '|_1
HUAWEI SOLAR INVERTER 1
................................ -
| BXAHBE d.c. Max. Input Voltage: DC 1100 V ]
: MPPTRE#H d.c. MPPT Range: DC 200 - 1000 V :
1 EHHARE a.c. Output Nominal Voltage: =48 3 £ AC 420/440/480 V 1
| EHEHHERIE a.c. Output Nominal Current: 68.8 A; AC 420V 1
] 65.7TA;AC 440V ]
] 60.2A;AC 480V ]
| E#HMBEM a.c. Nominal Operating Frequency: 50/60 Hz ]
| #E#tH a.c. Output Rated Power: 50 kW [}
| mxmiams ac. Output Max. Apparent Power: 55.5 kVA I
: HE@H Power Factor: 0.8( h) - 0.8(it &) .'_
| [EREEWMEA Operating Temperature Range: - 25 = +60 °C 1
1 BKEEESE Enclosure: IP65 1
| #{EA® Communication: RS485 ]
1 1
1 1
1 1
1 1
1 1
1 [}
1 1
I [}
4
1
)
1
[}
1
L}
—

- - -y

i HUAWEI TECHNOLOGIES CO.,LTD. MADE IN CHINA ; 4
| HQ of Huawei, Bantian, Longgang District, Shenzhen, 518129, PR.C []

1S11W00001

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

number
(3) Compliance symbols (4) Company name and place of
production
(1] NnoTE
The nameplate figure is for referermaly.

Label Name Meaning

@ China Environmentally | This product is environmentally

d friendly use period friendly for at least 50 years.
(EFUP)
European Union (EU) This product must not be
waste electrical and disposed of adomestic waste.

— electronic equipment
(WEEE)

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 11
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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 convertedto threephase AC power through an inverter circuit. Surge

protection is supported on both the DC and AC sides.

Figure 2-5 SUN2000 conceptual diagram

+ | _— —_—
+ o1
e J, S —
| o— I MPPT circuit 1
|
+ T e
b
- ' —_ pe—
[ o—] | MPPT circuit 2
. I o
M o
- . — —
| o DC Input MPPT circuit 3
switch 1 EMI —_ - L1
+ , Filter — - oo ———— Out—1——0
+ o—l _L _ fiter EMI L3
- . —_— Filter PE
o ! MPPT circuit 4 l
| DC-AC Output 1
+ : —_ converter isolation relay -
N o— b _ _ AC SPD
i paum | MPPT circuit 5 l
+ I —_— —
=
. :
N » — —
o] I MPPT circuit 6
Input  DC
current switch 2 DC SPD
check
\circuii qL )

2.4.2Working Modes
The SUN2000 can work in Standby, Operating, or Shutdown mode.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 12
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Figure 2-6 SUN2000 working modes

Insufficient power
from PV strings or
DC switch is turned

off.

Operating
mode

Standby
mode

Startup command or
fault rectified.

Shutdown
command or
fault detected.

Sufficient power
from PV strings and
no fault is detected.

Shutdown

mode

Shutdown command or fault detected.

1S01SC0007

Table 2-2 Working modedescription

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 selffeck and enters Operating
modeonce 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 a
feeds the power to the pongrid.

The SUN2000 tracks the maximum power 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
PV string output power is not suitable flannecting to the power grid
and producing power.

Shutdown

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

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

Issue01 (201809-30)
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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 originphckage. Keep the desiccant and seal it using the
adhesive tape.

Keep the proper storage temperature and humidity.

's N s ~
+70 °C ‘

-40 °C

5%-95% RH
| vy o 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 SUN200Is®ould meet requirements.

1IS06W00019

Regular inspection is required during the storage. Replace the packing materials when
necessary.

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

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 14
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Installation

4.1 Checking Before 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 damagarns far the inverter model is not
what you requested, do not unpack the package and contact your supplier as soon as possible.

Figure 4-1 Position of the inverter model label

1IS06W00018

(1) Position of the model label

(L] noTE

You are advised to remove the packing materials wRHihours 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 conteste thd?acking Listin the packing case.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 15
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4.2Tools

Utility knife

Cable cutter

Crimping tool

Model: H4TC0002;
manufacturer:
Amphenol

Type | Tool
0 =——==
® <=8
Hammer drill Socket wrench Torque wrench Torque screwdriver
Dri |l | bit: (Phillips head: M4; flat
016 mm head: M4)
— =) '-
Diagonal pliers Wire stripper Flathead screwdriver | Rubber mallet
Head: 0.6 mm x 3.5
mm
LY ———
Install R
ation
tools

RJ45 crimping tool

Removal wrench

Model: H4TWO0001;

manufacturer:
Amphenol

Vacuum cleaner

Multimeter

DC voltage
measur emen
1100V DC

]

Marker

Measuring tape

Digital or bubble level

Hydraulic pliers

Heat shrink tubing

Issue01 (201809-30)

Copyright© Huawei Technologies Co., Ltd
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Type

N/A N/A

PPE

Safety gloves

Safety goggles Anti-dust respirator | Safety shoes

4.3 Determining the Installation Position

4.3.1Environment Requirements

Basic Requirements

The SUN2000 can be installed indoors or outdoors.
s ™

"4

IP65

L =/
Do not install the SUN2000 in a place where personnel are easy to come into contact
with its enclosure and heat sinkschese 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.

Do not install the SUN2000 outdoors in salt areas becausé liteadbrroded 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) or terrains (such asaddrhdls).

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

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

Mounting Structure Requirements

The mounting structure where theI82000 is installed must be fireproof.

Issue01 (201809-30)
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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 install the SUN200@gmvalls 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 tit to ensure sufficient space for installation and heat dissipation.

Figure 4-2 Installation space requirements

= 300 mm

2300 mm

1S06W00032

[ NnoTE
For ease of installing the SUN2000 on the mounting bracket, connecting cables to the bottom of the
SUN2000, and maintaining the SUN2000 in futurés tecommended that the bottom clearance be in
the range of 300 mm to 730 mm. If you have any questions about the clearances, consult the local
technical support engineers.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 18
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Figure 4-3 Installation tilts

s

1IS06W00007

When installing multiple SUN2000s, install them in horizontalde 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)

1IS06H00009

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 19
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Figure 4-5 Triangle installation mode (recommended)
ISOSI;(;(;;(;
Figure 4-6 Stacked instadition mode (not recommended)
IS06H00011
Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 20
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4.4 1nstalling the Mounting Bracket

Installation Precautions
Figure 47 shows the SUN2000 mounting bracket dimensions.

Figure 4-7 Mounting bracket dimensions

890 mm
IT? DOO0000 0]
®14 mm [ 34 mm bo
34 mm } 226 mm
o0 o0
go a
1S06W00003

(1] NnoTE
The SUN2000 mounting bracket has four groupsapped 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 torx wrench from theingpu

bracket and save it for later use.

Figure 4-8 Removing a security torx wrench

=l

1IS06H00001

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 holes using a bulebbr digital level, and mark the positions with a marker.

21
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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 antist paint on the hole positions for protection.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 22
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Figure 4-10 Drilling a hole

IS06H00005

Step 3 Align the mounting bracket holesttv 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.

L] noTE

M12x40 bolt assemblies are provided wiitle 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.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 23
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Figure 4-11 Securing a mounting bracket

M12x40 T
O P, ad

C

45 N-m

IS06H00006

-—End

4.4.2Wall -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.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 24
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Figure 4-12 Determining hole positions

IS06H00003

Step 2 Drill holes using a hammer dréind install expansion bolts.

(L] noTE

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

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

4

(@03

1ISO03H00001

Avoid drilling holes in the utility pipes and/or cables attached to baclkeof&l.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 25
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NOTICE

To prevent dust inhalation or contact with eyes, wear safety goggles and-dnsanti
respirator 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 ingtely 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 concrete walll.

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 fog, | - M
45 N.m -
ISUGHUUUO;
----End

4.5 Installing the SUN2000

Installation Precautions

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

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 26
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Figure 4-15 Taking out a SUN2000
1IS06H0004 1
/A\CAUTION
To prevent device damage and personal injury, keep balance when moving the SUN2000
because it is heavy.
Move the SUN2000 witthe 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
SUN2000.
When you need to temporarily place the SUN2000 on the ground, use foam, 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, §tefp3and therStep
5.
Step 2 If you cannot mount the SUN2000 onto the mounting bracket directly, §@po3and then
Step 6
Step 3 Lift the SUN2000 and turn it upright.
A\ CAUTION
To prevent device daage 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.

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 27
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/A CAUTION

When lifting the SUN2000, keep balance to prevent the SUN2000 impacting with a wall or
other objects.

Figure 4-16 Lifting a SUN2000

- EEHM s
il Bl B |

I illilne

i il =
I il =1
=

o REEREL Ly pitlal L O

=} 0

L] noTE

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
1S06H00008

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

IS06H00012
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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 resudtectric 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 time when terminating cables.

L] noTE

The cable colors showin 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).

5.2Crimping the OT Terminal

Requirements for the OT Termi nal
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 coppes aluminum adapter washer.
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NOTICE

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

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

Do not mix up the 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 coppeside contacts the AC terminal block.

Figure 5-1 Requirements for the OT terminal

A

Copper wiring
terminal

AC terminal block

r\l/E

Copper cable

B

Copper wiring
terminal

. ~
— HF\B

Copper-clad
aluminum cable

Copper to aluminum
adapter terminal

AC terminal block

Hj—l_—g

Aluminum
alloy cable

AC terminal block
Aluminum

wiring terminal
TR ) |
FIIT TSI ITITIITA —

Copper to
AC terminal block aluminum
adapter washer

Aluminum
alloy cable

Crimping the OT terminal

1S03H00062
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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.

Wrap the 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 desiflem being scorched.

Figure 5-2 Crimping the OT Terminal

{ P N { N
{ /// g \‘u
> 1~ -
P Iy >
%ﬂm—— ;/ 2
L2=L1+3 mm ) )
4 1 )
< ///\\
; }\
qa
v v
1S06200001
(1) Cable (2) Core wire (3) Heat shrink 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 raisrmw from entering the maintenance
compartment.

Do not leave extra hardware in the maintenance compartment.

Procedure

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

Figure 5-3 Loosening screws

ISO6H00013

[l noTE
If the screws on the enclosure door are lostain spare screws from the fitting bag bound to the
inductor cover at the bottom of the enclosure.

Figure 5-4 Position for spare screws

IS06H00047

(1) Position for spare screws
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Step 2 Open the maintenance compartment door and keep it open with the support bar.

Figure 5-5 Keeping the dooopen with a support bar

1S11H00001

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

Figure 5-6 Removing a cover

1S11H00002

—End

5.41Installing the AC Output Power Cable

Precautions

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

Model Recommended Overcurrent Protection
Device Specifications

SUN200650KTL-JPMO 100 A

SUNZ200650KTL-JPM1 100 A
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Model Recommended Overcurrent Protection
Device Specifications

SUN200063KTL-JPMO 125 A

Do not connect loads between the SUN2000 and the AC switch.

The SUN2000 is integrated with a comprehensive residual current monitoring unit (RCMU)
to distinguish fault current fromesidual 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 can detect residual current is installed outside the SIHSRBAM-JPMO, the
residual currentalue to trigger the switch should be greater than 555 mA.

If an AC switch that can detect residual current is installed outside the SUS280Q-JPM1, the
residual current value to trigger the switch should be greater than 555 mA.

If an AC switch that aa detect residual current is installed outside the SUNB3OTL-JPMO, the
residual current value to trigger the switch should be greater than 700 mA.

Wiring Precautions

NOTICE

Ensure that the SUN2000 PE cable is securely connected. Otherwise the repdiuiit-ithe
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 muttbre AC powe cable.

There are two ground points on the enclosure and you only need 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, connect the ground poitits of a
SUN2000s to ensure equipotential connections to ground cables.

Cable Specifications

If you connect a ground cable to the ground point on the enclosure shell, you are advised
to use a threeore (U, V, and W) outdoor cable.

If you connect a ground caltie the ground point in the maintenance compartment, you
are advised to use a fecore (U, V, W, and PE) outdoor cable.

You need to prepare GNI8 terminals that match the cables.
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Table 51 AC Power Cable Specifications

Cable Specifications Copper-Core Cable Copper-Clad

Aluminum Cable or
Aluminum Alloy

Cable
Conductor Range 22170 38170
crosssectional area
(mn?) Recomme| 38 60
nded
value

Table 52 Ground cable specifications

Cross-Sectional Area S (mm?2) of the
AC Power Cable Conductor

Cross-Sectional Area Sp (mm?2) of the
PE Cable Conductor

16 < S O 35

SO 16

35<S

SO0 S/ 2

from the application of this table.

The values in this table are valid only if the PE cable and AC power cable use the sd
conductor material. If this is not so, the crgsstional area of the PE cable conductor is
be determined ia manner which produces a conductance equivalent to that which re

Installing the PE Cable
Step 1 Crimp an OT terminal.

Step 2 Secure the PE cable using the ground screw.

Figure 57 Connecting a PE cable
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i
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Step 3 (Optional) To enhance the corims resistance of a ground terminal, apply silica gel or paint
around the terminal.

—End

Installing the AC Output Power Cable
Step 1 Remove the sealing nut and rubber liner from the AC OUTPUT cable gland.
Step 2 Route the cable through the cable gland.

NOTICE

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

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

3. Adjusting a cable when therdbadlock sealing nut is tightened will shift the rubber fitting,
which will affect the Ingress Protection Rating of the device.

Figure 5-8 Routing a cable

p
ACOUTPUT | @
T

37-44 mm - 1

30-37 mm

24-30 mm

18-24 mm

1S11H00003

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

NOTICE

Ensure that the jacket is in the maintenance compartment.
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Figure 59 Threecore cable

O—éé§=l

5

L1 L2=L1+3 mm
) < 230 mm -
1S11H00004
(A) Core wire (B) Insulation layer (C) Jacket

Figure 5-10 Fourcore cable

o%}_

<230 mm

IS11H00005

Step 4 Crimp an OT terminal.

Step 5 Land the AC output power cable in the terminal block, and tighten thevithta torque
wrench that has an extension rod.
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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. Any SUN2000 damagdde to weak termination will result in revocation of

product warranty.

When connecting a PE cable, secure the screws using a socket wrench with an extension
wrench longer than 200 mm.

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

Figure 5-11 Connecting an AC output power cable (three core wires)

M8

8 N-m

1S11120001

Figure 5-12 Connecting an AC output power cable (four core wires)

8 N-m

1511120002

Issue01 (201809-30) Copyright© Huawei Technologies Co., Ltd 40



SUN200G(50KTL-JPMO, 50KTL-JPM1, 63KTL-JPMO)
User Manual 5 Electrical Connections

(L] noTE

The cable colors shown in figures doe 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 cable residues, scraps, or conductive dusts in the maintenance
compartmen

—End

5.5Connecting DC Input Power Cables

Precautions

A 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 the two DC switches on the SUN2000 are OFF.
Failing to do so may restult 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 than or equal to 1100 V DC.

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

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 modles.

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 damaii2000. 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 switch 1 and terminals 7 to 12 are controlled by DC switch 2.

Figure 5-13DC terminds

(1

MPPT1 MPPT2  MPPT3  MPPT4 MPPT5  MPPT6

IS06W00016

Select DC input terminals according to the following rules:

1. Evenly distribute DC input power cables on the DC input terminals controlled by the two
DC switches.

2. Maximize the number of connected MPPT circuits.

Cable Specifications

Cable Type Conductor Cable Outer Diameter
Cross-Sectional Area (mm)
(mm?2)

PV cable that meets the 1100 | 4.0/6.0 (12 10 AWG) 457.8
standard

NOTICE

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

Step 1 Prepare positive and negative connectors.

/A\ CAUTION

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

NOTICE

Crimp the metal contacts supplied with DC connectors using crimping tool H4TC0002
(Amphenol, recommended), F8ZM-22100 (Staubli), or PMZM-19100 (Staubli). When
choosing PMCZM-22100 or PVCZM-19100, do not use the locator. Otherwise metal
contacts would be damaged.

Figure 5-14 Crimping tool (H4TC0002)

1504W00014

(1) Locator
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Figure 5-15 Preparing positive and negative connectors
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(1) Positive metal contact (2) Negative metal contact

(3) Positive connector (4) Negative connector

NOTICE

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 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 5-16 Measuring voltage

1S06130004

NOTICE

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

If the voltage is greater than 1100 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 switches are 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.

NOTICE

After the positive and negative connectorspsimio place, pull test to the DC input power
cable is recommended.
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Figure 5-17 Connecting DC input power cables

1S06130003

NOTICE

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 negatorenectors. 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 declines and the PV string current reduces to
below 0.5 A, and then turn off the two D@ihes and remove the positive and negative
connectors. Correct the string polarity before reconnecting the string to the SUN2000.

—End

5.61Installing the Communications Cable

5.6.1Communication Mode Description

The SUN2000 can connect to the SmartLogger B&#t85 or to a PC through the

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 yiklans, and running status.

Figure 518 shows the communication mode for a single SUN2000.
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Figure 5-18 Communication mode for a single SUN2000
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S2 Network cable
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Figure 519 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 519 Communication mde 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
(( [S11 RS485 PC terminal
S1 SmartLogger
Y = port 99 network port

ISO1NC0002

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 one another and are connected to a PC over the
SmatLogger1000, a maximum of three daisy chains can be configured.

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

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

5.6.2Installing the RS485 Communications Cable

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

Terminal block connection

Recommendd Communications cable with a conductor cresstional area of 1 nfm
and a cable outer diameter ofi 18 mm.

RJ45 network port connection
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Recommended: CAT 5E outdoor shielded network cable with an outer diameter less than
9 mm and internal resistance gi@ater than 1.5 ohms/10 m, with a shielded RJ45
connector.

L] noTE

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

NOTICE

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

5.6.2.1Terminal Block Connection

Terminal Block Port Definitions
Figure 520 shows an RS485 terminal block.

Figure 5-20 Terminal block

“NwW A

1S11W00002

Table 53 Port definitions of the RS485 terminal block

No. Port Definition Descripti on

1 RS485A IN RS485A, differential signal+
2 RS485A OUT RS485A, differential signal+
3 RS485B IN RS485B, differential signal
4 RS485B OUT RS485B, differential signal
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Connecting Cables to the Terminal Block

Step 1 Remove an appropriate length of faeket and core wire insulation layer from the
communications cable using a wire stripper.

Figure 5-21 Stripping an RS485 communications cable

Q D) .J
D)
I
8-10 mm

<230 mm
ISO6H00037

Step 2 Route the communications cable through the cable gland.

Figure 522 Routing a cable

A

RHESN [Fsgsan

1S11H00006

Step 3 Remove the cable terminal base fromtiyeninal block, and connect the communications
cable to the terminal base.
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Figure 5-23 Connecting cables to a terminal base

1S031C1004

(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 graond po

L] noTE

When connecting the shielded cable, crimp the OT terminal if required.

Figure 5-24 Connecting communications cables

1.4 N-m

1511140001

Step 5 Bundle communications cables after connecting them.

L] noTE

Tie the communication cables with the cables on internal side of the maintecamgartment.
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Figure 5-25 Bundling communications cables

1S11H00007

Step 6 Tighten the threatbck sealing nut and seal the cable gland.

—End

5.6.2.2Connecting Cables to the RJ45 Network Port

RJ45 Connector Pin Definitions

Figure 526 shows an RXElconnector.

Figure 526 RJ45 connector

1S01WC0032

Table 54 lists the RJ45 connector pin definitions.

Table 54 RJ45 connector pin definitions

Pin Color Function
1 White-and-orange RS485A, differential signal+
2 Orange RS485B, differential signal
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Pin Color Function
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 Cables to the RJ45 Network Port

Step 1 Prepare an RJ45 connector.

Figure 5-27 Preparing an RJ45 connector

I ]

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 cable gland.
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Figure 5-28 Routing a cable

1S11H00008

Step 3 Insert the RJ45 connector into the RJ45 network pdhiarSUN2000 maintenance
compartment.

Figure 5-29 Connecting communications cables

1S11140002

Step 4 Bundle communications cables after connecting them.

L] noTE

Tie the communication cables with the cables on internal side of the maintenance compartment.
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Figure 5-30 Bundling communications cables

IS11H00009

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

5.7 Closing the Maintenance Compartment Door

Procedure

Step 1 Install the AC terminal cover.

Figure 5-31 Installing a cover

Step 2 Retrieve the support bar.
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