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All Rights Reserved

All Rights Reserved
No part of this document can be reproduced in any form or by any means without the prior
written permission of Sungrow Power Supply Co., Ltd (hereinafter "SUNGROW").
Trademarks

and other Sungrow trademarks used in this manual are owned by
SUNGROW.
All other trademarks or registered trademarks mentioned in this manual are owned by their

respective owners.

Software Licenses

» It is prohibited to use data contained in firmware or software developed by SUNGROW,
in part or in full, for commercial purposes by any means.

« It is prohibited to perform reverse engineering, cracking, or any other operations that
compromise the original program design of the software developed by SUNGROW.



About This Manual

The manual mainly contains the product information, as well as guidelines for installation,
operation, and maintenance. The manual does not include complete information about the
photovoltaic (PV) system. Readers can get additional information at www.sungrowpower.
com or on the webpage of the respective component manufacturer.

Validity

This manual is valid for the following model of low-power grid-connected PV string inverters:

* SHS5T
» SH6T
+ SHST
+  SH10T
+  SH12T
*  SH15T
+  SH20T
+ SH25T

It will be referred to as "inverter" hereinafter unless otherwise specified.

Target Group

This manual is intended for professional technicians who are responsible for installation, op-
eration, and maintenance of inverters, and users who need to check inverter parameters.
The inverter must only be installed by professional technicians. The professional technician
is required to meet the following requirements:

» Know electronic, electrical wiring and mechanical expertise, and be familiar with electri-
cal and mechanical schematics.

» Have received professional training related to the installation and commissioning of elec-
trical equipment.

* Be able to quickly respond to hazards or emergencies that occur during installation and
commissioning.

« Be familiar with local standards and relevant safety regulations of electrical systems.

* Read this manual thoroughly and understand the safety instructions related to
operations.

How to Use This Manual

Please read this manual carefully before using the product and keep it properly at a place

for easy access.

All contents, pictures, marks, and symbols in this manual are owned by SUNGROW. No part

of this document may be reprinted by the non-internal staff of SUNGROW without written

authorization.


http://www.sungrowpower.com
http://www.sungrowpower.com

Contents of this manual may be periodically updated or revised, and the actual product pur-
chased shall prevail. Users can obtain the latest manual from support.sungrowpower.com
or sales channels.

Security Declaration

For details on the product’s network security vulnerability response process and vulnerability
disclosure, please visit the following website: https://en.sungrowpower.com/security-vulner-
ability-management.

For more information on network security, please refer to the user manual of the communi-
cation module or the Data Logger that comes with the product.

Symbols

This manual contains important safety instructions, which are highlighted with the following
symbols, to ensure personal and property safety during usage, or to help optimize the prod-
uct performance in an efficient way.

Please carefully understand the meaning of these warning symbols to better use the manual.

A\ DANGER

Indicates high-risk potential hazards that, if not avoided, may lead to death or seri-
ous injury.

A\ WARNING

Indicates moderate-risk potential hazards that, if not avoided, may lead to death or

serious injury.

4\ CAUTION
Indicates low-risk potential hazards that, if not avoided, may lead to minor or mod-
erate injury.

NOTICE
Indicates potential risks that, if not avoided, may lead to device malfunctions or fi-

nancial losses.

ﬂ “NOTE” indicates additional information, emphasized contents or tips that may be
helpful, e.g., to help you solve problems or save time.


http://support.sungrowpower.com
https://en.sungrowpower.com/security-vulnerability-management
https://en.sungrowpower.com/security-vulnerability-management
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1 Safety Instructions

When installing, commissioning, operating, and maintaining the product, strictly observe the
labels on the product and the safety requirements in the manual. Incorrect operation or work
may cause:

* Injury or death to the operator or a third party.

+ Damage to the product and other properties.

A\ WARNING

* Do not perform any operation on the product (including but not limited to, han-
dling, installing, powering on, or maintaining the product, performing electrical
connection, and working at heights) in harsh weather conditions, such as thun-
der and lightning, rain, snow, and Level 6 or stronger winds. SUNGROW shall
not be held liable for any damage to the device due to force majeure, such as
earthquakes, floods, volcanic eruptions, mudslides, lightning strikes, fires,
wars, armed conflicts, typhoons, hurricanes, tornadoes, and other extreme
weathers.

* In case of fire, evacuate from the building or product area and call the fire alarm.
Re-entry into the burning area is strictly prohibited under any circumstances.

NOTICE

* Tighten the screws with the specified torque using tools when fastening the
product and terminals. Otherwise, the product may be damaged. And the dam-
age caused is not covered by the warranty.

* Learn how to use tools correctly before using them to avoid hurting people or
damaging the device.

¢ Maintain the device with sufficient knowledge of this manual and use proper
tools.

SUNGRGSW 1



1 Safety Instructions

User Manual

1.1

The safety instructions in this manual are only supplements and cannot cover
all the precautions that should be followed. Perform operations considering ac-
tual onsite conditions.

SUNGROW shall not be held liable for any damage caused by violation of gen-
eral safety operation requirements, general safety standards, or any safety in-
struction in this manual.

When installing, operating, and maintaining the product, comply with local laws
and regulations. The safety precautions in this manual are only supplements
to local laws and regulations.

During the product transport, installation, wiring, maintenance, etc., the materi-
als and tools prepared by users must meet the requirements of applicable local
laws and regulations, safety standards, and other specifications. SUNGROW
shall not be held liable for any damage to the product caused by the adoption
of materials and tools that fail to meet the above-mentioned requirements.

Operations on the product, including but not limited to, handling, installing, wir-
ing, powering on, maintenance, and use of the product, must not be performed
by unqualified personnel. SUNGROW shall not be held liable for any damage
to the product resulting from operations done by unqualified personnel.

Where the transport of the product is arranged by users, SUNGROW shall not
be held liable for any damage to the product that is caused by users them-
selves or the third-party transport service providers designated by the users.

SUNGROW shall not be held liable for any damage to the product caused by
the negligence, intent, fault, improper operation, and other behaviors of users
or third-party organizations.

SUNGROW shall not be held liable for any damage to the product arising from
reasons unrelated to SUNGROW.

Unpacking and Inspection

A\ WARNING

Check all safety signs, warning labels and nameplates on devices.

The safety signs, warning labels and nameplates must be clearly visible and
cannot be removed or covered before the device is decommissioned.

NOTICE

After receiving the product, check whether the appearance and structural parts of

the device are damaged, and check whether the packing list is consistent with the

actual ordered product. If there are problems with the above inspection items, do

not install the device and contact your distributor first. If the problem persists, con-
tact SUNGROW in time.

SUNGRGOW



User Manual 1 Safety Instructions

1.2 Installation Safety

A\ DANGER

¢ Make sure there is no electrical connection before installation.

* Before drilling, avoid the water and electricity wiring in the wall.

A\ CAUTION

Improper installation may cause personal injury!

* If the product supports hoisting transport and is hoisted by hoisting tools, no
one is allowed to stay under the product.

*  When moving the product, be aware of the product weight and keep the balance
to prevent it from tilting or falling.

NOTICE

Before operating the product, must check and ensure that tools to be used have

been maintained regularly.

1.3 Electrical Connection Safety

A DANGER

Before electrical connections, please make sure that the inverter is not damaged,
otherwise it may cause danger!

Before electrical connections, please make sure that the inverter switch and all
switches connected to the inverter are set to "OFF", otherwise electric shock may

occur!

A DANGER

The PV string will generate lethal high voltage when exposed to sunlight.

* Operators must wear proper personal protective equipment during electrical
connections.

* Must ensure that cables are voltage-free with a measuring instrument before
touching DC cables.

* Respect all safety instructions listed in relevant documents about PV strings.

SUNGRGSW
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1 Safety Instructions User Manual

A DANGER
Danger to life due to a high voltage inside the inverter!
* Be sure to use special insulation tools during cable connections.

* Note and observe the warning labels on the product, and perform operations
strictly following the safety instructions.

* Respect all safety instructions listed in this manual and other pertinent
documents.

A DANGER
If the battery is short-circuited, the instantaneous current will be excessively high

and a large amount of energy will be released, which may cause fire and personal
injury.

Disconnect the battery from all voltage sources prior to performing any work on
the battery.

Lethal voltages are present at the battery terminals and cables connecting to the
inverter. Severe injuries or death may occur if the cables and terminals in the inver-
ter are touched.

Observe all safety information provided by the battery manufacturer.

A\ WARNING

Damage to the product caused by incorrect wiring is not covered by the warranty.

e Electrical connection must be performed by professionals.

* Please use measuring devices with an appropriate range. Overvoltage can dam-
age the measuring device and cause personal injury.

e All cables used in the PV generation system must be firmly attached, properly
insulated, and adequately dimensioned.

* Do not damage the ground conductor. Do not operate the product in the ab-
sence of a properly installed ground conductor. Otherwise, it may cause per-
sonal injury or product damage.

4 SUNGRSIW
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A\ WARNING

Check the positive and negative polarity of the PV strings, and connect the PV con-

nectors to corresponding terminals only after ensuring polarity correctness.
During the installation and operation of the inverter, please ensure that the positive
or negative poles of PV strings do not short-circuit to the ground. Otherwise, an
AC or DC short-circuit may occur, resulting in equipment damage. The damage
caused by this is not covered by the warranty.

The interfaces of the battery in the system must be compatible with the inverter.
The entire battery voltage range must be completely within the permissible range
of the inverter, and the battery voltage shall not exceed the maximum permissible
DC input voltage of the inverter.

NOTICE

¢ Comply with the safety instructions related to PV strings and the regulations re-
lated to the local grid.

* Install the external protective grounding cable first when performing electrical
connection and remove the external protective grounding cable last when re-
moving the inverter.

SUNGRGSW 5



1 Safety Instructions User Manual

1.4 Operation Safety

A\ DANGER

When routing cables, ensure a distance of at least 30 mm between the cables and
heat-generating components or areas to protect the insulation layer of cables from
aging and damage.

When the product is working:

* Do not touch the product enclosure.

e ltis strictly forbidden to plug and unplug any connector on the inverter.

e Do not touch any wiring terminal of the inverter. Otherwise, electric shock may
occur.

* Do not disassemble any parts of the inverter. Otherwise, electric shock may
occur.

* It is strictly forbidden to touch any hot parts of the inverter (such as the heat
sink). Otherwise, it may cause burns.

* Do not connect or remove any battery. Otherwise, electric shock may occur.

* Do not connect or remove any PV string or any PV module in a string. Other-
wise, electric shock may occur.

* If the inverter is equipped with a DC switch, do not operate it. Otherwise, it may
cause device damage or personal injury.

Do not take other actions, such as setting parameters, during the process of inver-
ter firmware update, to avoid update failure.

1.5 Maintenance Safety

A\ DANGER

Risk of inverter damage or personal injury due to incorrect service!

* Before maintenance, disconnect the AC circuit breaker on the grid side and
then the DC switch. If a fault that may cause personal injury or device damage
is found before maintenance, disconnect the AC circuit breaker and wait until
the night before operating the DC switch. Otherwise, a fire inside the product or
an explosion may occur, causing personal injuries.

* After the inverter is powered off for, measure the voltage and current with pro-
fessional instrument. Only when there is no voltage nor current can operators
who wear protective equipment operate and maintain the inverter.

* Even if the inverter is shut down, it may still be hot and cause burns. Wear pro-
tective gloves before operating the inverter after it cools down.
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A DANGER

Touching the power grid or the contact points and terminals on the inverter con-

nected to the power grid may lead to electric shock!

* The power grid side may generate voltage. Always use a standard voltmeter to
ensure that there is no voltage before touching.

A\ CAUTION
To prevent misuse or accidents caused by unrelated personnel, post prominent
warning signs or demarcate safety warning areas around the product.

NOTICE

e If the paint on the inverter enclosure falls or rusts, repair it in time. Otherwise,
the inverter performance may be affected.

* Do not use cleaning agents to clean the inverter. Otherwise, the inverter may be
damaged, and the loss caused is not covered by the warranty.

¢ As the inverter contains no parts that can be maintained, never open the enclo-
sure of the inverter or replace any internal components without authorization.
Otherwise, the loss caused is not covered by the warranty.

* Do not open the maintenance door in rainy or snowy weather. If it is inevitable,
take proper protective measures to avoid the ingress of rainwater and snow into
the maintenance compartment; otherwise, the product's operation may be
affected.

* Before closing the maintenance door, check whether there is any object left in-
side the maintenance compartment, such as screws, tools, etc.

e It is recommended for users to use cable sheathing to protect the AC cable. If
the cable sheathing is used, make sure it is positioned inside the maintenance
compartment.

1.6 Disposal Safety

A\ WARNING

Please scrap the product in accordance with relevant local regulations and stand-

ards to avoid property losses or casualties.

SUNGRGSW 7
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2.2

Product Description

System Introduction

A\ WARNING

* The inverter must only be operated with PV strings with class Il protection in ac-
cordance with IEC 61730, application class A. It is not allowed for the positive
pole or the negative pole of the PV strings to be grounded. This can cause the
inverter to be destroyed.

* Do not connect any local load between the inverter and the AC circuit breaker.

NOTICE

For the TT utility grid, the N line voltage to ground must be 30 V or less.
The inverter applies only to the scenarios described in this manual.

The three-phase hybrid inverters are applicable to both on-grid and off-grid PV systems.
With the integrated Energy Management System (EMS), they can control and optimize the
energy flow so as to increase the self-consumption of the system.

Product Introduction

Model Description
The model description is as follows (take SH25T as an example):

SH 25 T

Three—Phase Hybrid Inverter

Code of power level
Code of Sungrow hybrid inverter

Appearance

The image shown here is for reference only. The actual product received may differ.

SUNGRSIW
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SUNGROW

2 \#
figure 2-1 Inverter Appearance
No. Name Description
1 LED indicator panel Indicates the current working state of the inverter.
Used to disconnect PV - only when there is no PV
2 DC switch .
production.
. . Includes DC terminals, AC terminals, battery terminals,
Electrical connection o ) » )
3 communication terminals and additional grounding
area
terminal.
4 Hanger Used to hang the inverter on the wall-mounting bracket.
Dimensions

The following figure shows the dimensions of the inverter.
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figure 2-2 Dimensions of the Inverter
Inverter W(mm) H(mm) D(mm) Weight(kg)
SH5/6/8/10/
480 195 32
12T
SH15/20T 480 245 38
SH25T 480 245 40

2.3 Symbols on the Product

10

Explanation

RCM mark of conformity.

TUV mark of conformity.

N
m

CE mark of conformity.
EU/EEA Importer

Do not dispose of the inverter together with household waste.

The inverter does not have a transformer.

Disconnect the inverter from all the external power sources be-
fore maintenance!

Read the user manual before maintenance!

Burn danger due to hot surface that may exceed 60°C.

> B> O >3

Danger to life due to high voltages!

Only qualified personnel can open and service the inverter.
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Symbol Explanation

C} C\\' Do not touch live parts for 10 minutes after disconnection from
U
~--’ 10min

the power sources.

\ J_— ) Additional grounding point.

Users may also put other warning signs as per the requirements of the local standards or in-

stallation specifications.

2.4 LED Indicator

The LED panel with a display screen and an indicator is on the front of the inverter.

. 8888 008

: 0 O

w N
[$)]

(@ (b)

figure 2-3 LED Panel

(a) Normal state (b) Error state
No. Name Description
1 E-day Today’s energy yield
2 Pac Real-time AC output power
3 SOC Battery SOC (State of Charge)
To indicate the working state of the inverter.
4 :;Eliator Touch it to switch the information in normal state or view multiple
error codes in error state.
5 Error code The error code in the figure is just an example.

* In normal state, the E-day, Pac and SOC information will be displayed alternately. Also
you can touch the LED indicator to switch the information.

» In error state, touch the LED indicator to view multiple error codes.

» If there is no operation for 5 minutes, the display screen will be off. Touch the LED indica-
tor to activate it.

1
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table 2-1 LED Indicator State Description

LED Color state Definition
ON The inverter is running in the on/off-grid mode.

The inverter is at standby or startup state

L]

Blink
n (without on/off-grid operation).
Blue
' I ON A system fault has occurred.
Red
OFF Both the AC and DC sides are powered down.
Gray

A WARNING
Voltage may still be present in AC side circuits after the indicator is off. Pay atten-

tion to the electricity safety when operating.

2.5 PV Energy Storage System (PV ESS)

NOTICE

When designing the system, ensure that the operating ranges of all devices that
are connected to the inverter meet the requirements of the inverter.

2.5.1 PV ESS Introduction

By directly connecting a battery module to the inverter, the conventional PV system can be
upgraded to be an Energy Storage System (ESS).

The system is capable of operating off-grid to ensure an emergency power supply for pro-
tected loads in the event of a grid interruption or blackout, which may be caused by:

* islanding;
* under-voltage;

« under-frequency or over-frequency.

12 SUNGRSIW
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NOTICE

¢ Under any connection, either grid-connection or off-grid application, please be
sure that the potential voltage between N and PE line is not higher than 30V,
otherwise, inverter will stop generating power.

* The system is not suitable for supplying life-sustaining medical devices. It can-
not guarantee backup power in all circumstances.

figure 2-4 PV Energy Storage System (PV ESS)

table 2-2 System Compositions

Item Description Remark
) Compatible with monocrystalline silicon, polycrys-
A PV strings ) . L . .
talline silicon, and thin-film without grounding.
B Inverter SH5-25T
c Three-phase Smart Measures the export power and communicates
Energy Meter with the inverter via the RS485 port.
Grid grounding system types: TT, TN, TN-C-S, TN-
D Utility grid S, TN-C, the type of grid grounding system de-
pends on local regulations.
E Battery (optional) A Li-ion battery
Protected house loads directly connected to the
F Backup loads
inverter.
Non protected house loads, they will disconnect in
G Normal Loads

case of grid failure.

2.5.2 Declaration For Backup Function

A\ DANGER

This product is not suitable for supplying power to life-sustaining medical devices

since power outages may result in danger to life.

13
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The following statement involves SUNGROW general policies about the hybrid inverters de-

scribed in this document.

1 For hybrid inverters, the electrical installation typically includes connection of the inverter
to both PV modules and batteries. If there is no available power from batteries or PV
modules in backup mode, the backup power supply will be automatically terminated.

SUNGROW shall hold no liability for any consequences arising from failing to observe
this instruction.

2 When the inverter is working in backup mode, it supports up to 1.25kW single-phase
half-wave loads.

3 Normally, the backup switching time is less than 10 ms. However, some external factors
or local regulations may cause the system to fail on backup mode. Therefore, the users
must be aware of conditions and follow the instructions as below:

* Do not connect loads that are dependent on a stable energy supply for a reliable
operation.

* Do not connect the loads whose total capacity is greater than the maximum backup
capacity.

» Due to the condition of the battery itself, battery current might be limited by some factors,
including but not limited to the temperature and weather.

Declaration For Backup Overload Protection

The inverter will restart in case of overload protection. The time required for restarting will in-

crease if overload protection repeats. Try to reduce backup load power within maximum limi-

tation or remove the loads which may cause very high start-up current surges.

Energy Management

The battery discharges to provide energy to loads. If the battery is empty or there is not
enough power from the battery system, the grid shall supply power to backup loads and nor-
mal loads.

When the grid is present, the bypass function of the hybrid inverter is activated and the
Backup loads will be directly connected to the grid via the bypass switch integrated in the
inverter.

If the Smart Energy Meter is abnormal or not equipped, the inverter will run normally, how-
ever, the battery can be charged but not allowed to discharge. In this case the feed-in power
setting will be ineffective, and the DO function for optimized mode will be disabled.

Energy Management during Daytime
The energy management system (EMS) works in self-consumption mode by default.

» Scenario 1: PV power generation = Load power consumption
— First,PV power will go to Backup loads first, then normal loads and the battery.

— Moreover, If the battery is fully charged, the excess will go to the grid. The feed-in
power will not surpass the feed-in limitation value in initial settings.

» Scenario 2: PV power generation < Load power consumption
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— First,battery will discharge and provide the energy missing.

— Moreover,inverter will draw power from the mains if the power from the PV and bat-
tery is less than the load power.

——With current No current

Energy Management during Night

During night, with energy available, the battery will discharge to supply power for loads. Al-
ternatively, the grid will supply power for the loads in case the discharge power of the battery
is insufficient.

——With current No current

During night, when the battery is empty, it will enter into standby mode. In this case, the grid
will supply all power for loads.

15



2 Product Description User Manual

——With current No current

2.6 Parallel System

2.6.1 Grid-connected Parallel System

SH5-25T are three phase units which are not available for test combinations for Section5 of
AS/NZS 4777.2:2020.

Maximum two hybrid inverters of the same type can be connected in parallel in the PV ESS
via RS485 communication. Each hybrid inverter will independently provide power to loads

attached at the LOAD terminal in case of a grid outage.

figure 2-5 Parallel PV ESS

(A) Master (B) Slave 1 (C) GRID
(D) BACK-UP (E) RS485

Only the hybrid GRID terminals can be connected in parallel, the LOAD terminals
o and the battery terminals cannot be connected together. The backup loads of

each inverter should not exceed its nominal power.

16 SUNGRGOW
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2.7

In an on-grid parallel system, the master inverter collects information from Smart Energy
Meter and slave inverter and performs the energy management including:

* Feed-in power control

+ Battery charge / discharge

*  Maximum power limitation

The following settings are required for the inverter parallel function.

» Feed-in power control. The feed-in power control function refers to "8.5.1 Feed-in Limita-
tion". The PV installation power of the master inverter is the total installation power of the
system, the slave inverters do not need to set the feed-in power.

* Ripple Control. The Ripple Control device only needs to be connected to the master in-
verter, which will perform unified scheduling. Refer to "6.8.2.4 DRM Connection" for the
cable connection. Refer to "8.10.6 Active Power Regulation" to enable it in the iSolar-
Cloud App.

» Parallel Configuration. Refer to "8.10.14 Parallel Configuration" to configure the master
and slave inverters on the iSolarCloud App.

0 For more information about the parallel connection of inverters, please contact
SUNGROW.

Retrofitting the Existing PV System

The hybrid inverter is compatible with any three-phase PV grid-connected inverters. An ex-
isting PV system can be retrofitted to be a PV ESS with the addition of the hybrid inverter.

On-grid Port to Retrofit the Existing PV System

AC
PV inverter

Optional —

figure 2-6 On-grid Port to Retrofit the Existing PV System

The AC terminal of the PV inverter and the GRID terminal of the hybrid inverter are con-

nected in parallel.

17
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2.8
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The power generation from the existing PV inverter will be firstly provided to the loads and
then charge the battery. With the energy management function of the hybrid inverter, the
self-consumption of the new system will be greatly improved.

Load Terminal to Retrofit the Existing PV System

AC
PV inverter,

figure 2-7 Load Terminal to Retrofit the Existing PV System

The LOAD terminal retrofits the existing PV system in order to maximize the use of PV en-
ergy by allowing the PV inverter to work even when off-grid.

The AC terminal of the PV inverter and the LOAD terminal of the hybrid inverter are con-
nected in parallel. This option is not available in the European region.

The PV inverter power cannot exceed the nominal power of the hybrid inverter (if it is a sin-
gle-phase PV inverter, the PV inverter power cannot exceed the single-phase nominal power
of the three-phase hybrid inverter).

Before retrofitting the existing PV system to an LOAD terminal, the "Frequency Shift Power
Control" parameter needs to be enabled. For details, please refer to "8.10.15 Frequency
Shift Power Control".

Note:

1 In zero-export scenario, the hybrid inverter can only ensure no power exported to grid it-
self but does not ensure zero export for the PV inverter. Please contact the PV inverter
manufacturer for its zero-export solution.

2 PV modules for hybrid inverter are optional.

Whole Home Backup

In this scenario, all the household loads are connected to the LOAD terminal of the hybrid in-
verter. The energy supplied to the load does not come directly from the grid. If a grid failure
happens, the household loads are still supplied with energy from PV or battery.



User Manual 2 Product Description

Item Description Note

A PV strings Compatible- wi’.[h monocrystallline silicon, p.olycrystalline sili-
con, and thin-film modules without grounding.

B Inverter SH5-25T

C Metering device Meter cupboard with power distribution system.

D Utility grid TT, TN-C, TN-S, TN-C-S.

E Battery (optional) A Li-ion battery.

F Loads Household loads, connected to inverter LOAD terminal.

Note: 1. In this scenario, the household load should be connected to the LOAD terminal.

2. The power of household loads connected should not exceed the maximum backup output
of the inverter.

3. For the wiring diagram of the whole home backup scenario, see "6.3 Electrical Connection

Overview".

19
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Function Description

Safety Function

Protection

Several protective functions are integrated in the inverter, including short circuit protection,
grounding insulation resistance surveillance, residual current protection, anti-islanding pro-
tection, DC overvoltage / over-current protection, etc.

Earth Fault Alarm

The inverter has integrated a multiple-function dry-contact (DO relay), which can be used for
the external alarm for earth fault. The external alarm needs to be powered by the grid.

The additional equipment required is a light indicator and/or a buzzer.

If an earth fault occurs:

» the DO dry-contact will switch on automatically to signal the earth fault alarm;
» the buzzer inside the inverter will also beep;

* An earth fault alarm signal will be uploaded.

Energy Conversion and Management

The inverter converts the DC power from the PV array or the battery to the AC power, in con-
formity with the grid requirements. It also transmits the DC power from the PV panel to the
battery.

With the bidirectional converter integrated inside, the inverter can charge or discharge the
battery.

Multiple string MPP trackers are used to maximize the power from PV strings with different
orientations, tilts, or module structures.

Power Derating

Power derating is a way to protect the inverter from overload or potential faults. In addition,
the derating function can also be activated following the requirements of the utility grid. Sit-
uations requiring inverter power derating are:

DRM (“AU ”I“ NZ”)

The inverter provides a terminal block for connecting to a demand response enabling device
(DRED). The DRED asserts demand response modes (DRMs). The inverter detects and ini-
tiates a response to all supported demand response commands within 2s.

The following table lists the DRMs supported by the inverter.
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3.23

3.24

table 3-1 Demand Response Modes (DRMs)

Mode Explanation

DRMO The inverter is in the state of “Turn off”.

DRM1 The import power from the grid is 0.

DRM2 The import power from the grid is no more than 50 % of the rated power.

DRM3 The import power from the grid is no more than 75 % of the rated power.

DRM4 The import power from the grid is 100 % of the rated power, but subject to
the constraints from other active DRMs.

DRM5 The feed-in power to the grid is 0.

DRM6 The feed-in power to the grid is no more than 50 % of the rated power.

DRM7 The feed-in power to the grid is no more than 75 % of the rated power.

DRMS The feed-in power to the grid is 100 % of the rated power, but subject to

the constraints from other active DRMs.

The DRED may assert more than one DRM at a time. The following shows the priority order
in response to multiple DRMs.

Multiple Modes Priority Order
DRM1...DRM4 DRM1 > DRM2 > DRM3 > DRM4
DRM5...DRM8 DRMS5 > DRM6 > DRM7 > DRM8

The SH5-25T only supports DRMO.

Regular Operational Voltage Range

The inverters can operate within the allowable voltage range for at least the specified obser-
vation time. The setting of the conditions depends on whether the connection is due to a nor-
mal operational start-up or an automatic reconnection after disconnection from grid.

When the voltage level is out of the operational and protection levels, the inverter will discon-
nect within the specified time from the grid. If a disturbance lasts longer than the required
protection time, the inverter can reconnect to the grid once the voltage level goes back to
normal levels after the disturbance.

Regular Operational Frequency Range

The inverter can operate within its frequency range for at least the specified observation
time. The setting of conditions depends on whether the connection is due to a normal opera-
tional start-up or an automatic reconnection after disconnection from grid.

When the frequency level is outside the operational and protection levels, the inverter will
disconnect from the grid. If a disturbance lasts longer than the required protection time, the
inverter can reconnect to the grid once the frequency level goes back to normal levels after
the disturbance.

21
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3.2.5 Reactive Power Regulation

The inverter is capable of operating in reactive power regulation modes for the purpose of
providing support to the grid. The reactive power regulation mode can be set via the iSolar-
Cloud App.

3.2.6 Load Control

The inverter has an integrated multiple-function dry-contact (DO relay), which can be used
for load control via a contactor.
User may set the control mode according to individual demand.

3.3 Battery Management

Li-ion battery from SUNGROW are compatible with the PV ESS , further battery models will
be made compatible in the future.
The currently supported battery brands and models are shown in the following table.

Brand Model Firmware Version
SUN SBR096/128/160/192/224/256 = SBRBCU-S_22011.01.19
) NGROW (SBH100/150/200/2
GROW SUNGROW (S 00/1507200/250/ >SBHBCU-S_22011.04.02
300/350/400)

The table is continually updated. If the battery model is not in the table, consult
SUNGROW if it is supported.

To maximize the battery life, the inverter will perform battery charge, discharge, and battery
maintenance based on the battery status communicated by the BMS.

NOTICE

* The recommended parameters listed in this section may be updated or revised
due to product development. Please refer to the manual supplied by the battery
manufacturer for the latest information.

e If a third-party battery product is to be used, please consult the manufacturer
for the battery's charge and discharge performance. SUNGROW cannot guaran-
tee that the use of a third-party battery product would allow the optimal per-
formance of the hybrid inverter.

State Definition

In order to avoid overcharging or deep discharging of the battery, three battery statuses ac-
cording to different voltage ranges has been defined, as shown in the following table.

22
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table 3-2 Battery Status Definition

Port Voltage / SOC
Type
Empty Normal Full
SUNGROW
(SBR096/128/160/
192/224/256) 5%...100 %
SOC<5% SOC =100 %
SUNGROW (by default)
(SBH100/150/200/
250/300/350/400)
SUNGROW
A _A?oo_%—froo_% To0o Ul
I
z g 8 ¥
3 g 5 |2
3 2 2 |2
o 2 S S
) 8 g |8
© 2
ySE oy o
\ 0%

The SOC limits of Li-ion batteries can be modified via the iSolarCloud App by qualified

personnel.

NOTICE

If the battery has not been used or fully charged for a long time, it is recommended
to charge the battery manually every 15 days to at least 15% to ensure battery life

and performance.

3.3.1 Charge Management

Backup Charge Management

The emergency charge management function is to protect the battery from the damage

caused by long time excessive discharge. The inverter cannot respond to discharge com-

mand during emergency charge. The following tables describe the emergency charge condi-

tions for different types of batteries.
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table 3-3 Backup Charge Management for Li-ion Battery

Status Conditions

Either of the following conditions is met:

* SOC = (Min. SOC) — 3% (valid only when the Min. SOC is = 3 %).

Trigger
« A battery under-voltage warning is triggered.
* Anemergency charge command is reported to the inverter.
All the following conditions are met:
Finish * SOC z (Min. SOC) — 1% (valid only when the Min. SOC is 2 3 %).
inis

* The battery under-voltage warning is cleared.

* The emergency charge command reported to the inverter is cleared.

table 3-4 Default SOC Conditions for Li-ion Battery Backup Charge

Type Trigger SOC Finishing SOC
SUNGROW SOC<2% SOC =24 %

Normal Charge Management

When the battery voltage is within the normal range, the inverter can charge the battery if
the PV power is higher than the load power and can ensure that the battery is never over-
charged.

The maximum allowable charge current is limited to the smaller value among the following:

» the maximum charge current of the inverter (50A);

+ the maximum / recommended charge current from the battery manufacturer.

For this reason, the battery charge power may not reach the nominal power.

+ Ifthe PV voltage is higher than 950 V, the battery cannot charge.

» The hybrid inverter will start to charge the battery when the export power value
exceeds a pre-defined threshold value of 70 W.
Discharge Management

Discharge management can effectively protect the battery from deep discharging.
The maximum allowable discharge current is limited to the smaller value among the
following:

» the maximum discharge current of the inverter ;

» the maximum / recommended discharge current from the battery manufacturer.

For this reason, the battery discharge power may not reach the nominal power.

» Ifthe PV voltage is higher than 950 V, the battery cannot discharge.
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3.4

Communication and Configuration

The inverter possesses various ports for device and system monitoring, including RS485,
Ethernet, WLAN, and CAN; various parameters can be configured for optimal operation.

The inverter information is accessible through the iSolarCloud App.
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Unpacking and Storage

Unpacking and Inspection

The product is thoroughly tested and strictly inspected before delivery. Nonetheless, dam-
age may still occur during shipping. For this reason, please conduct a thorough inspection

after receiving the product.

» Check the packing case for any visible damage.

» Check the scope of delivery for completeness according to the packing list.

» Check the inner contents for damage after unpacking.

Contact SUNGROW or the transport company in case of any damage or incompleteness,
and provide photos to facilitate services.

Do not dispose of the original packing case. It is recommended to store the device in the
original packing case when the product is decommissioned.

NOTICE

* After receiving the product, check whether the appearance and structural parts
of the device are damaged, and check whether the packing list is consistent
with the actual ordered product. If there are problems with the above inspection
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