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About this Document

This manualis prepared to provide detailed productinformation and installation
instructions for users of the SPH series products manufactured by Shenzhen
Growatt New Energy Technology Co., Ltd. (hereinafter referred to as Growatt).
Please read this manual carefully and keepitin a place thatis convenient for
installation, operation and access. Growatt reserves the right to make any
modifications to this manual without further notification to customers.

Only professional electrical engineers certified by relevant departments are
allowed toinstallthe SPH inverter. The installer must read this manual carefully
forsafe and fastinstallation, troubleshooting, and smooth operation.

If you have any questions during the installation process, you can loginto
www.growatt.com and leave a message. You can also call our 24-hour service
hotline at +86 755 2747 1942.

The SPH 3000-6000TL-HU comes with a single inverter structure. To work with
batteries, you must use Growatt ALP 5.0L-E1 lithium batteries to facilitate
installation and ensure safety.
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1 Product Introduction

1.1 Intended Use

The SPH grid-connected system consists of PV modules, SPH 3000-6000TL-HU
inverter, ALP batteries, public grid and others, as shown in Figure 1. It comes with
two independent MPPTs. Up to 8 batteries can be connected in parallel. In
addition, the SPH has an EPS output port with a maximum on/off-grid switching
time of 15ms, which can be used as backup power when working with the battery.

The SPH series inverters are used to store energy generated by photovoltaic
panels ordrawn from the grid (if permitted) in the battery. The SPH can also export
energy to the grid and utilize the solar power for self-consumption, or serve as a
backup power source when the grid is down. The SPH series includes the following
six models:

SPH 3000TL-HU

SPH 3600TL-HU

SPH 4000TL-HU

SPH 4600TL-HU

SPH 5000TL-HU

SPH 6000TL-HU

They are hereinafter referred to as "SPH".

Note:

We offer the SPH of different power levels in different countries. For example, in
Germany, we can provide SPH 3000TL-HU, SPH 4600TL-HU, while SPH 5000TL-HU
and SPH 6000TL-HU are not available.

Highlights of SPH series inverters:

1. Intelligent management. Three working modes are available: Load First,
Battery First and Grid First, enabling diverse application scenarios.

2. Easytoinstall. Modular design, with integrated smart meter.

3. Twoindependent photovoltaic MPPT inputs; designed to enhance maximum
self-consumption.

4.Support multiple inverters connected in parallel.

5.0n-/off-grid switching timeis less than 15 ms.



1.2 System Diagram
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Figure 1. 1 System diagram of the SPH



1.3 Description of SPH 3000-6000TL-HU

The SPH 3000-6000TL-HU inverteris mainly composed of inverter circuit, buck-
boost converter circuit, control circuitand communication circuit. The product
appearance is shown below:

A: Dimensions of SPH 3000-6000TL-HU

C

B
J ) ) )
GROWATT
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Figure 1.2 Appearance of the SPH
A (mm) B (mm) C(mm) D(mm) Weight(kg)
SPH 3-6KTL-HU 458 605 186 595 32

B: External terminals of SPH

Figure 1.3 Wiring terminals of SPH



NO. Description

A LED status indicator

B LCD screen

C Buttons

D PV switch

E PV inputterminal

F ACgrid port (for grid connection)

G EPS port (for off-grid connection)

H Ventvalve (balancing pressure while ensuring waterproofing)

| CAN communication port connected to the lithium battery

] NTC: lead-acid battery sensor terminal

K RS485 communication port for Meter1/CT1

L Dry contact

M RS485-1/485-3 communication

N RJ45 port for DRMs (Demand response Modes), for Australia only
o] RS485-2 communication

P Built-in Meter 1 communication

Q USB port

R Battery power terminal

C: Button description

Symbol Designation Description

Normal

0 te the displ dset
@ Push buttons perate the display screen and se
system parameters
Steady green SPH runs normally
SPH status Steadyred Fault state
indicator Blinking green | Alarm state
Blinking red Software update




2 Safety

When installing or operating the battery system, the safety information contained
in this section must always be followed. For safety reasons, itis the installer's
responsibility to get familiar with this manual and all warnings before installation.

2.1 General safety

The inverter and battery has been designed and tested in accordance with

international safety requirements. As with all electrical or electronical devices,

there are residualrisks despite careful construction. Before installing or using the

equipment, please read the instructions carefully and observe the all safety

precautions at alltime. Growatt shall not be liable for any consequence of the

following circumstances:

e Damage during the transportation by the customer.

* Damage caused by improper operations of a third part or customer, including
thoseintransportation, storage, installation and use of the product.

e Improperinstallation by unprofessional and uncertified personnel.

¢ Failure to follow the operation instructions and safety precautions provided in
this document.

* Unauthorized modifications or removal of the software package.

* The product's tamper evident labelis removed or any item is missing due to
customer's negligence orintentional damage.

e Operating the equipmentin environments thatcannot meetthe requirements
specified in this document.

e Damage caused by repairing, disassembling, and modifying the product
without authorization.

e Tampering with labels on the chassis or modifying the date of production.

* Damage due to force majeure, such as lightning, earthquakes, fire, and storms.

* Warranty expiration.

2.2 Safety Precautions
2.2.1 Environment Requirements

* Donotexposethe equipmentto environments where the temperature is above
50°C.

* Donotinstallorusethe batteryin a humid place with corrosive gases or liquids,
such asthe bathroom.

* Do notexposethe equipmenttodirectsunlight for extended periods.

* Placethe equipmentin asafe place and ensure thatthey are notaccessible to
children and animals.

e Battery powerterminals shall notcome in contact with conductive objects such
aswires.

* Donotdisposethe batteriesin afire, which may cause an explosion.



e Do not putthe batteryin contact with liquids.

e Forindoorinstallation, do notinstallthe equipmentinthe bedroom, living
room, kitchen, etc.

* Foroutdoorinstallation, please build a sun and rain shelter to protect the
equipment from direct sunlight, rain or snow.

2.2.2 Safe Operation and Protection Measures

1. This manual contains importantinformation about your operating system.
Pleaseread the manual carefully before operation. Follow allinstructions in the
manual strictly, otherwise it may cause device damage, personalinjury and
property loss, or void the product warranty. Keep the manual handy for
maintenance and repair;

2.Use appropriate measuring equipment when connecting or testing the system
to ensure the electrical parameters comply with requirements. Be sure to connect
and use matching specifications to prevent arcing or shock. Ensure thatthe whole
system has beenreliably grounded;

3. Do notrepairor maintain the equipmentin wet weather. Do nottouch the SPH
system with wet hands;

4. 1tis strictly prohibited to disassemble the SPH system without permission. If the
equipmentrequires maintenance, please contactyour local designated system
installation and maintenance personnel. Only qualified and trained personnel
are allowed to repair, replace or maintain the SPH system;

5. Before installation, replacement and maintenance, please remove all metal
objects that may cause short circuits, such as watches, rings, etc.;

6. Do notcrush, drop or puncture the battery pack and SPH inverter;

7.When storing and transporting the SPH system, do not stack them without
packaging boxes.

8. Handle the battery carefully to avoid leakage. Leaked electrolyte is toxic and
harmfulto skin and eyes;

9. Allelectricalinstallations must comply with local electrical safety standards;
10. Ensure that you have obtained approval from the utility company before
connecting equipmentto the power grid;

11. Turn off the PV switch when installing PV modules during the day; otherwise
the voltage of the module terminal would be too high under sunlight, leading to
safety hazards.



2.3 Label Description

Label

Description

Vi

Risk of high voltages which might lead to electric shocks

PN

Burn hazard. Hot surface. Do nottouch.

NG

Delayed discharge: Residual voltage exists after the SPH
is powered off. Wait at least 5 minutes untilitdischarges
to the safe level

®

Grounding: indicates the position for connecting the PE
cable

Direct current (DC)

8

Alternating current (AC)

N
m

CE marking
This product complies with the requirements of the
applicable EU directives

2

1=

Li-ion batteries can be recycled

Danger! Explosive gas

Be aware of battery leakage

Heavy object! Moving the equipment without help of other
people might cause injury

eBPb

Keep the inverter out of children's reach.




Label Description

Ensure the correct polarity

Keep away from open flames and heat source

Refer to the manual

Do not dispose of the product together with the household
waste butin accordance with the disposal regulations for
electronic waste applicable atthe installation site

Regulatory Compliance Mark (RCM) for Australia

Indicates a potentially hazardous situation, if not avoided,
could resultin seriousinjury or death

>R @ T

WARNING

DANGER
Risk of high voltage!

» Only professional personnel are allowed to perform the operation.

» Keep children, people with disabilities and non-professionals away from
the system.

» Supervise and make sure children don't play near the installation position
of inverter machine.

——— ——— — — — —

Risk of burns! Do not touch arunning SPH.

It generates high temperature on the cover, chassis and heatsink during

I

I

I

I DANGER
I

I

| operation.



(AN

I
|
I
| CAUTION

I  TheSPH inverter emits radiate, which might affect your health aversely!
|\ Do not stay close to the SPH inverter (within 20 cm) for a long time.

@ Grounding the SPH inverter

Information
Please ensure that SPH inverter has been securely connected to ensure
personal safety.



GROWATT

Hybrid Inverter
SPH 6000TL-HU

PV Input Data

Max. PV voltage 600 d.c.V
PV voltage range 100-560 d.c.v
PV Isc 24 d.c.Ax2
Max input current 16 d.c.Ax2
AC Input /Output Data
Rated input/output power 6000 W
Rated output apparent power 6000 VA
Nominal voltage 230 a.c.v
Rated input/output current 26 a.c.A
Nominal frequency 50/60Hz
Power factor range 0.8leading~0.8lagging
Stand Alone Data
Nominal AC output power 6000 VA
Nominal AC output voltage 230 a.c.V
Rated output current 26 a.c.A
Nominal AC output frequency 50/60Hz

Battery Data

Battery voltage range 42-59 d.c.v
Rated charging and discharging current 125d.c.A
Type of battery Lithium/Lead-acid
Others
Overvoltage category PV:II BAT:II AC:Ill
Safety level Class |
Ingress protection IP66
Operation ambient temperature -25°C~+60°C
Inverter topology Non-isolated

Certificate number

Integrated with AFCI

AN [

Download
Manual

Madein China

Figure 2. 1 Inverter label
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2.4 Emergency Responses

The manufacturer has taken foreseeable risk scenarios into consideration and the
product has been designed to reduce hazards and dangers. However, if the
following situation occurs, please do as below:

Emergency Description and suggested measures
Avoid contact with leaked liquids or gases. Should you come into
direct contact with the battery electrolyte, do as follows:
e Eye contact: flush your eyes with flowing water for 15 minutes,
Leakage . . . .
emergenc and seekimmediate medical attention.
9 Yl Skin contact: wash the affected area with soap and water, and
seekimmediate medical attention.
* Ingestion: seekimmediate medical attention
Fire Normally, the battery system won'tignite spontaneously. If a fire
occurs, do not try to extinguish the fire but evacuate people
emergency | . :
immediately.
If the battery system is soaked or submerged in water, do not
Flood . ) .
touch the batteries to avoid electric shock. Contact Growatt or
emergency o . . . .
your distributorimmediately for technical assistance.
chell The shelldamage requires extra attention as itis of high risk. Do
not use batteries with a damaged shell, which may cause safety
damage

hazards. Contact Growatt or your distributor to dispose of them.




Storage and Transportation 3

3.1 Storage Requirements

» Handle the batteries according to the signs on the packing case.

» Do not put batteries upside down or on their side.

» Do notstore damaged batteries nearundamaged ones.

» Do notstack more than 5 unitsin oneline when storing the inverter and do not
stackthem without packages.

» The storage environment requirements are as follows:

1) Storethe SPHin adry, clean and well-ventilated place.

2) Relative humidity: 5% to 95% RH.

3) Place the SPH system away from corrosive and organic materials.

4) Protect the batteries against direct sunlight and rain.

5) Keep the SPH system at least two meters away from heat sources (such as a
radiator).

6) Avoid exposure to intense infrared radiation.

3.2 Transportation Requirements

» Transportation requirements are as follows:

» The SPH system shall not be transported with other flammable, explosive or
toxic substances.

» Ensure thatthe original package and labels are intact and identifiable.

» Avoid direct exposure to sunlight, rain and condensing water caused by
temperature difference.

» Do not stack more than 5 units of SPH during transportation and storage.

» Keep thetemperature between 25°Cto 60°C and the relative humidity within the
range of 5%~95% RH during transportation.

12



4 Installation and Cable Connections

» Read through this manual before installation to get familiar with
the productinformation and safety precautions.

» Only qualified and well-trained technicians who fully
understand the whole photovoltaic system, grid network,
battery system, working principle and national/local standards
are allowed to perform operations on the SPH system.

» Installers mustuse insulating tools and wear safety gear during
operation.

» Device damage caused by failure to comply with the storage,
transportation, installation or operation requirements specified
in this documentis not covered under any warranty.

» Do notinstallor use the SPH system near explosive or
inflammable materials.

» Operate the SPH system in a well-ventilated environment with
temperature ranging from -10°C to 50°C. For outdoor
installation, build a sun &rain shelter to avoid exposure to direct
sunlight and rain.

» The SPH system should be protected from dust and dirt. Do not
expose itto environments with high humidity.

WARNING

4.1 Basic Installation Requirements

Observe the following installation requirements:

A.The installation location must be able to bearthe weight of the SPH system for a
long time.

B. Do notinstallthe SPH system on a structure made of flammable or thermally
unstable materials.

C. Wheninstalling the SPH system outdoors, itisrecommended to installan
awning above the system to avoid exposure to sunlight and rain; otherwise it
may cause damage to the system.

Figure 4.1 Environmentrequirements

13



E. Observe the clearance requirements:

1) Keep the SPH at least 600 mm away from any heat source such as the water
heater, gas heater, air conditioner or any other equipment.

2)Keep adistance of at least 600 mm from the outlet.

3) Keep adistance of at least 600 mm from a window or other vent.

F. The installation location should be free from obstacles for the use of
disconnector. To ensure the proper operation of the equipment and facilitate
operations, please reserve enough space around the SPH. Please refer to the
figure below:

I RN I R
[ ——
I . N
- .

| GROWATT |

g
I I I = I
!

Figure 4. 2 Environment requirements

G. Do notinstallthis system near a television antenna or any other antenna or
antennacable.

H. Do notinstall the systemin living areas.

I. Ensure thatthe systemisinaccessible to children.

J. Do not place flammable and explosive dangerous goods around the system to
avoid severe danger.

K. Ifinstalled on a non-flame-retardant structure, itisrecommended to add a
flame-retardant device between the SPH system and the installation structure.
L. Do notturnthe system module upside down and make sure thatthe SPH is level.
M. If installed indoors, please ensure proper ventilation. The installation angle
requirements are shown below:

14
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Figure 4. 3 SPH installation angle requirements

4.2 Installation Tools
1 2 3 4

5
o | J
o -\ T

Figure 4. 4 Installation tools

6 7

No. Function

1 RJ45 terminal crimping plier

Battery terminal crimping plier

Disconnect PV connectors

Tighten nuts

Tighten screws

Knock bolts

N|lo|lu|b~h|lw|N

Drill holes

Please wear the following safety gears:

‘ S
2 &
%ﬁ? osSE L
. =

Insulated Gloves Safety Goggles Safety Shoes

Figure 4. 3 Safety gears




4.3 Installation Procedure
4.3.1 Checking before Installation

» Checkthe package before unpackingit. If any damage is found, do not unpack
the package and contact your distributor

» Checkthe quantity of allcomponents according to the packing list. If any
damageis found or any componentis missing, please contact your distributor.

C

Inatallatio

Figure 4. 6 SPH system packing list

NO. Description Qty
A SPH inverter 1
B Wall mount bracket 1
C User Manual 1
D Waterproof cover for communication port 1
E Waterproof cover for battery power terminal 1
F Datalogger (ShineWiFi) 1
G EPS connector 1
H ACgrid connector 1
| Battery power terminal 2

J/K MC4 connector 2/2
L M4 expansion screw 6
M M4 recessed pan-head screw (three-in-one) 4
N M6 flange nut 2
0 M6 Phillips hex head screw 2

Note:

Item G “EPS connector” has been pre-installed ontheinverter before delivery.
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4.3.2 Installation
4.3.2.1 System layout (consider the length of the sensor)

Two types of sensors can be used with the SPH. One is a wired current sensor and
the otheris an electric meter sensor. If you choose a current sensor or an electric
meter sensor, beware of the following information before installation: The cable
length for wired sensors isrecommended not to exceed 15 meters, and that for
electric metersisrecommended not to exceed 100 meters. Therefore, you need to
consider the length between the SPH and the combiner box in order to install the
sensoronthe live line. Please refer to Figure 1.1 for the system layout.

Two types of Export Limitation sensors can be used with the SPH. One is a wired
currentsensor (notused in Australia) and the otheris an electric meter sensor.
Before installation, beware of the following information: Itis recommended that
the communication cable length of the electric meter should not exceed 100
meters. Therefore, you need to consider the length between the SPH and the
combiner boxin ordertoinstall the sensor onthe live line. Please refer to Figure 1.1
forthe system layout.

4.3.2.2 Installation steps

Figure 4. 7 SPH installation steps

Step1: Selectthe suitable installation location. Place the wall-mounted bracket
againstthe cementwallto determine the hole positions for fixing the
bracket, and mark the positions with a marker. Please note that the
thickness of the wall must not be less than 60mm, and the load-bearing
capacity of the wall should be not less than 100kg; and the bracket needs
to be placed level.

Step2: After marking the positions, remove the bracket and drill holes (4) at the
marked positions using animpact drill; use a drill bit with a diameter of
¢d8mm and drill to a depth of not less than 55mm.

Step3:Install 4 expansion screws into the holes.



Step 4: Installthe wall-mounted bracket onto the expansion screws and tighten
with nuts. Pay attention to the installation direction of the bracket, which
can be confirmed by the direction of the arrow in the middle of the bracket.
The arrow pointing upward is the correct direction.

Step 5: Place the inverter onto the bracket. There are two holes above the heat
sink on both sides to be hooked with the two hooks on the upper bracket.
Secure the inverter to the bracket by tightening the screws on both sides.

Note:
When drilling holes, avoid the water pipes and power cables buried in the wall.

4.4 Electrical Connection

A Do not forgetto wear the ESD wrist strap, safety gloves and
goggles

WARNING

4.4.1 AC grid connector and EPS connector wiring instructions
4.4.1.1 Wiring ports for the AC grid connector and EPS connector

ON Grid(Grid) OFF Grid(EPS)

Figure 4. 8 Wiring ports for the ACgrid connector and EPS connector

The SPH has one AC Grid output port (left) and one off-grid(EPS) output port (right)
as showninthe figure above. The AC Grid portis for grid connection, while the EPS
portis foremergency power supply, connected to critical loads.
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4.4.1.2 Specialrequirements on the EPS connector (anti-disassembly)

Figure 4. 9 Specialrequirements on the EPS connector

NOTICE

EPS connector
The EPS connector (Item G in Figure 4. 6 has been pre-installed on
the inverter. During installation, whether you intend to connect the
EPS port, the EPS connector should be installed on the inverter, as
shownin Figure 4. 9.

4.4 1.3 AC grid port and EPS port wiring cable specification recommendations

Max cable length

Conductor
cross section |SPH 3000|SPH 3600 |SPH 4000 (SPH 4600 |SPH 5000 (SPH 6000
TL-HU TL-HU TL-HU TL-HU TL-HU TL-HU
5.2mm2 10AWG 40m 33m 28m 26m 25m 23m
6.6mm2 9AWG 50m 42m 36m 33m 32m 29m




4.4 .2 EPS Connector Wiring Instructions
4.4 .2.1 Remove the EPS Connector

The EPS connector has been pre-installed on the SPH inverter. If you do not need
to connectto EPS loads, do not remove the EPS connector to avoid electric shocks
dueto accidental contact.

The Inverter

ﬁ Side The Inverter
Side

ﬁ The Inverter

Remove the screw @
Remove the anti-tamper cover

Removing the EPS connector

Figure 4. 10 Remove the EPS connector

Step 1: Loosen the screws on both sides of the anti-tamper cover.
Step 2: Remove the anti-tamper cover.
Step 3: Rotate the EPS connector to remove it from the inverter and pullit out.

4.4 .2.2Install the EPS Connector

Connection
termimal
LgﬁkanSealring Anti-tamper
and cover

Threadedsleeve Push the threaded sleeve into

Securethe cablestothe terminals the socket, then tightened the
according to the correct polarity cap on the terminal

The Inverter
The Inverter ‘ '

Side
Side
Y

The Inverter
Side

Locking
the screws

' Install the ﬁ
Tightening the EPS connector anti-tamper cover

Figure 4. 11 Install the EPS connector
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Step 1. Pass the stripped cable through the locking nut, sealing ring, and threaded
sleeve in sequence. Insertthe cable into the terminal block according to
the polarity indicated on the terminal block. After tightening the screw,
give the cable agentletug and it should not come loose to ensure a secure
connection.

Step 2. Push the threaded sleeve into the terminal block, then tighten the
threaded sleeve and the locking nutin turn.

Step 3. Align the wired EPS connector with EPS port and rotate to secure it.

Step 4. Putthe anti-tamper cover onthe connection terminal and tighten the
buckle.

Step 5. Secure the anti-tamper cover with the two screws.

The anti-tamper cover for the EPS connector complies with safety
regulations. For better protection and to avoid the risk of electric
shock, the EPS connector must be protected with an anti-tamper

NOTICE component.

4.4 .3 Grid Connector Wiring Instruction
4.4.2.2 Installthe Grid Connector

E

Locking Sealringand Connection
nut Threaded sleeve termimal

@'j]m

51
=

Secure the cables to the terminals Insertthe terminalinto the
according to the correct polarity sleeve

Connectthe Grid connector
totheinverter

SE =,

Lock the housing

Rotate to tighten the nut

The Inverter Side

Figure 4. 12 Install the Grid connector



Step 1.
Step 2.

Step 3.
Step 4.
Step 5.

Note:

Take the parts from the accessory bag.

Pass the stripped cable through the locking nut, sealing ring, and threaded
sleevein sequence, insertthe cable into the terminal according to the
polarity indicated on the terminal, and tighten the screws.

Push the threaded sleeve into the socket

Tighten the locking nut on the terminal.

Align the assembled Grid connector with the Grid port on the inverter,
insertthe connector and secure the connection.

After the Grid connectorisinstalled, a screwdriveris required if you need to
remove it, which is shown in Figure 4.13.

4.4 .3.2 Remove the Grid Connector

The Inverter The Inverter
Side

Removing the AC connector

Figure 4. 13 Remove the Grid connector

Step 1: Press the buckle out of the slot using a small screwdriver.
Step 2: Unplug the AC grid connector.

4.4 .4 PV Connector Wiring Instructions

PV+ The Inverter Side

N
l

=t ==
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[T==T]

=
—
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—
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v'
N /\
—

'

Figure 4. 14 PV connectors
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Positive metal contact

8-10mm

8 [ eEes——

Ensure thatthe cable cannot be
pulled out after being crimped.

Positive connector

Negative connector

Give the wire and crimp a slight
tug to make sure they are secure

Tighten the
locking nut.

Make sure the cable polarity is
correct.

Step 1:

Figure 4. 15 Installthe PV connectors

respectively.

Step 2:
Step 3:

negative metal contacts into the connectors.

Step 4:
Step 5:

Tighten the nuts of the connectors.
Use a multimeterto ensure the correct polarity of the PV wiring.

Insertthe stripped cables into the positive and negative metal contacts

Crimp the metal contacts and the cables with a crimping plier.
Loosen the locking nuts from the connectors, then insertthe positive and

Figure 4. 16 Connecting the PV connectors

WARNING

» Before connecting the PV connectors, please confirm that the PV
input voltage and current are not beyond the specified range.

» When connecting the PV connectors, identify the positive and
negative terminals and connectthem to the inverter respectively

following the color convention.

» A'click" sound will be heard when the terminalis connected.
Please gently pullthe PV cable back to make sureitis securely

connected.




The Inverter

Side The Inverter PV+ The Inverter Side
Side
o ———
- —En
<=

Figure 4.17 Remove the PV connectors

Step 1: Insert an open-end wrench into the notch and press the wrench with an
appropriate force.
Step 2: Pull outthe PV connector.

JAN

WARNING

The solar modules connected to the inverter must comply with IEC
61730 Class Arequirements.

Please use the same brand of male and female photovoltaic
connectors.

The SPH single-phaseinverter has 2 independentinputs: MPPT1 and MPPT2.

Note:

1. PV connectors come in pairs (male and female connectors).

2.The SPH single-phaseinverter has two independentinputs: MPPTT and MPPT.
The same photovoltaic output can be connected to MPPT1 and MPPT2 at the
same time, or each MPPT can be separately connected to a photovoltaic panel
outputend, which can be selected according to actual needs.

CAUTION

The DCinputoftheinverter shall not exceed the following limits:

Types Max current MPPT1|Max current MPPT2

SPH 3000-6000TL-HU 16A 16A

DANGER

High voltages are dangerous!

The PV array generates DCvoltage to the inverter when exposed to
sunlight. Before connecting the PV array, ensure that the DC
switch and ACcircuit breaker are disconnected from the inverter.
Do notconnectordisconnect DC connectors on load.

Ensure thatthe maximum open-circuit voltage (Voc) of each PV
string is less than the maximum input voltage of the inverter.
Check the design of the photovoltaic plant. When the solar panel
temperatureis -15 ° C, the maximum open-circuit voltage shall
not exceed the maximum input voltage of Inverter.

24



» Improper operation may cause fatalinjury to the operator or
irreparable damage to the inverter. Please do the wiring work
with experienced help.

» Do notground the positive and negative terminals of the
photovoltaic array; otherwise, the inverter may be seriously
damaged.

» Check whetherthe cable polarity of the photovoltaic module is
correct. The input voltage of the inverter should not exceed the
maximum voltage.

» Photovoltaic module grounding: The SPH is a transformerless
inverter, soithas no electricalisolation. Do not ground the DC
circuit of the PV module connected to the SPH. If agrounded PV
module is connected to the SPH, the error message PV ISO Low is
CAUTION | gjsplayed.

» The grounding of photovoltaic modules and photovoltaic
generators must meetlocal grounding requirements. GROWATT
recommends connecting the generator frame and other
conductive surfaces to ensure continuous conduction to the
ground for optimal protection of systems and personnel.

» Turn off the PV DC switch when maintaining the inverter.

Connectthe PVinputcables withthe MC4 PV connectors. The procedureis as
follows:

1. Turn off the PV switch.

2.Insertthe positive and negative cables of the PV panelinto the MC4 connectors,
then connectthe positive (+) of the connecting cable to the positive (+) of the PV
input connector, and connect the negative (-) of the connecting cable to the
negative (-) of the PVinput connector, noting thatthe PV input voltage and current
should be within the permitted range:

Max PV voltage: 560V (considering the minimum temperature)

Maximum PV input current :16A/MPPT

Maximum PV input power per string :6000W

Note:

1. Cables 24mm?/ 12 AWG are recommended.

2.Donotconnectto other DC power supply otherthan the PV panels.

4.4 .5 Datalogger Installation Instructions

Usa BAT- Bary The Inverter The Inverter

ON © ST AUp - Side Side

. 5
§8§®§©§88% OEO%O

Figure 4. 18 Install the datalogger



Follow the installation steps:

1.Remove the waterproof cover from the USB port.
2.Pluginthe datalogger.

3. Secure the datalogger.

4.4 .6 Battery terminal wiring

Battery wire Sealring

Waterproof cover

o -
+

Locking Threaded Connection
nut sleeve terminal

Figure 4. 19 Waterproof battery terminal

Figure 4. 21 Secure the battery terminal
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Stepstoinstall the battery power cable:

1. Take out the OT terminals from the accessory bag and crimp the battery power
cables with the terminals. Ensure they have been properly crimped.

2.Thread the cables through the locking nut, waterproof sleeve and the
waterproof cover. Pay attention to the polarity. Route the negative pole (black)
through the left hole, while the positive one (red) through the right hole.

3. Connectthe positive battery power cable (+) to the positive battery terminal on
theinverter, and the negative battery power cable (-) to the negative battery
terminal accordingly, then tighten the screws.

4.Pushthe plug forward untilitis securely snapped with the inverter's battery
terminals.

5.Insertthe waterproof sleeve into the handle and fasten the locking nut, then the
installation is complete.

» The waterproof plug atthe end of the battery cable must be
tightened.

» Please ensurethe correct polarity when wiring the battery
terminals. Anti-reverse function is not available for the SPH.
Incorrect battery wiring may cause damage to the inverter.

» Itisrecommended thatthe distance between the battery and
SPH should not exceed 2 meters, and itis recommended to use the
power cable with a cross-sectional area of 2AWG/35mm?.
NOTICE > According to localinstallation regulations, please choose the
appropriate circuit breakers onthe inverter side and battery side.
Depending on the SPH model, itisrecommended to choose aDC
circuit breaker greater than 1.25 times the rated current.

» If you choose the battery provided by Growatt, it willcome
standard with a power connection cable of about 2.5m, which can
be used directly.

4.4 .7 External Communication Port Installation
4.4 .7.1 External communication port description

The SPH inverter has a total of 8 external communication ports. The appearance of
the portsis shown in Figure 26. Each port contains 8 pins. The pin definition of
each portisshownin Figure4.22.



Figure 4. 22 Communication ports

PIN definition of the ports

a] ol |lo ol o 0
CAN DRMS Inbuilt Meter1
a] ol |lo ol |lo 0
NTC 485-1/485- 485-2
[
Meter1/CT1 - COM +

P1 P2 P2
Silk CAN DRMS Built-in Meter
screen
Pin |Definition| Definition Definition |Definition|Definition| Definition
NT (Not
1 / Connected) DRM1/5 DRM / NT
2 / NT DRM2/6 DRM / NT
3 / NT DRM3/7 DRM T2+ |CT2POsitive
pole
4 CAN_H H of CAN DRM4/8 DRM cT14 | CT1Positive
- pole
T1 i
5 CAN L L of CAN REF DRM CT1- CT1negative
- electrode
6 GND.S NT coMm DRM T2 [(T2negative
electrode
2 GND.S Battery wake- PIN7-I?IN8 NT / /
up ground shorting
8 | wake.up |Batterywake-| PIN7-PINg NT / /
up positive shorting
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P4 P5 P6
ilk
Al NTC 485-1/485-3 485-2
screen
Pin |Definition| Definition Definition |Definition|Definition| Definition
1 GND S Ntc- 485-1_8B 485-1_8B
2 GND S Ntc- GND S GND S
3 GND S Ntc- / /
4 GND S Ntc- 485-1_8B 485-1_B
5 NTC ntc+ 485-1_A 485-1_A
6 NTC ntc+ / /
7 NTC ntc+ 485-3 B 485-3_B
8 NTC ntc+ 485-3_A 485-3_A
P7 P8 _1_2_3_4_5_6_?__8_
silk Meter1/CT1 DRY
screen
Pin |Definition| Definition |Definition| Definition
1 | Rs485 B | Rs4858 pry- |Prycontact
negative
D tact
2 | cT1_Pin2| CTpositive | DRy+ |-rYcontac
positive
3 CT1_Pin2 | CT positive / /
4 | RS485_B RS485 B / / LAN 1-8 color code
- Pin 1: White/Orange
5 RS485 A RS485 A / / Pin 2: Orange
Pin 3: White/Green
6 CT_Check Wire brea.kage , / Pin 4: Blue
detection Pin 5: White/Blue
7 GNDS | Grounding / / Pin6: Green
Pin 7: White/Brown
8 Ct1_Pin1 | CTnegative / / Pin 8: Brown




4.4 .7.2 External Communication Terminal

RJ45 Mounting Threaded Sealring Rj45
connector Base sleeve connector

communication

Waterproof cover Anti-tamper
cable

element

Figure 4. 23 Communication terminal

4.4 .7.3 External Communication Terminal Installation Instructions

CAN

DR
Inbuilt
Meter1 NTC
485—1/:::_—; “CoM+
Meter1/CT1 \ J
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Figure 4. 24 Installthe communication terminal

Rotate the two rotary nuts of the waterproof cover counterclockwise and
remove them.

Pull outthe anti-tamper component.

Loosenthe screw on the buckle handle.

Push the handle towards the inverter to remove the waterproof cover.

Pass the external communication cable through the rotary nut, cable support
sleeve, and the waterproof coverin sequence.

Connectthe RJ45 connector to the communication cable, and theninsertitinto
the corresponding communication port on the inverter.

Connect allthe communication cables as required following steps 4-5.

Align the waterproof cover with the positioning posts, insertitinto the base,
and push the buckle handle in the opposite direction of the inverter to secure it.
Tighten the screw on the handle.

Install the anti-tamper clip.

@ Foranyunused support sleeves, use waterproof plugs to seal them and tighten

the rotary nuts clockwise.

4.4 .7.4 External Communication Port Functions and Settings Instructions
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Figure 4. 25 CAN communication wiring



.If alead-acid batteryis used, you do not need to install this communication
cable.

. CAN battery communication and 485-2 battery communication cannot be
installed simultaneously. Please choose the correct communication method
according to the battery manual.

.Ifthe "485-2" communication cable or "CAN" communication cable is not used,
do notremove the filler plug from the cable supportsleeve.

.DRMS communication port

Figure 4.26 CAN communication wiring

PIN Simultaneous charging and discharging capacity
1 DRM1/5

2 DRM2/6

3 DRM3/7

4 DRM4/8

5 REF

6 coOM

7 Shorting to PIN8

8 Shorting to PIN7




DEMAND RESPONSE MODES (DRMS)

Mode Requirement
DRMO Operate the disconnection device
DRM1 Do notconsume power
DRM2 Do not consume at more than 50% of rated power
DRM3 Do notconsume at more than 75% of rated power AND
Source reactive power if capable
Increase power consumption
DRM4 K . .
(subjectto constraints from other active DRMs)
DRM5 Do notgenerate power
DRM6 Do notgenerate at more than 50% of rated power
DRM7 Do notgenerate at more than 75% of rated power AND
Sink reactive power if capable
Increas wer generation
DRMS crease power generatio

(subject to constraints from other active DRMs)

Note: If this portis not used, do notremove the filler plug from the cable support
sleeve.

C. Communication port of the built-in Meter 1

This portis not used currently.

D.NTC communication port

This portis notused currently.

E.485-1/485-3 communication portand 485-2 communication port

This port can be optionally used for establishing communication between SEM/VPP
/METER2 and the upper computer. The SEM/METER2 should be purchased separately
by the customer.

F. METER1/CT1 communication port.

Meter1/CT1

Figure4.27 METER1/CT1 communication wiring



1. This communication portis for connection to the meter or the external CT for
export limitation. To enable this communication port, you need to set the working
mode on the LCD screen. For details, please refer to Section 6.1.2.4.

2. Wiring recommendations:

(1) CT wire specifications: RJ45, standard LAN cable (with an 8P module plug on
one end, and the other end connected to the transformer). The external CT wire for
export limitation isrecommended notto exceed15 m.

(2) In Australia, itis generally notrecommended to use a CT for export limitation. If
needed, please consult after-sales service.

(3) If you use a meter (the system is setto the Meter mode by default), please
connectthe meter'scommunication cable properly and insertitinto the METER1
port. Installthe meter to the slot of the distribution cabinet, while snap the CT
near the main grid breaker of the customer's distribution panel.

Load

L-ina

Grid
Figure 4. 28 Install the CT
Note:
The direction of the arrow on the CT (from Kto L) corresponds to the direction of

current flow from the grid to the load in the live line. The sensor should be
placedinside the distribution panel.

G.COM communication port

Figure 4.29 COM port wiring
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1. Forunused cables such asthe Dry Contact cable, do not remove the filler plug
from the cable supportsleeve.

2.The COM portshown below is the dry contact signal port. The left pin nextto the
METER1/CT1 portis the negative pole, while the right pinis the positive pole.
Please pay attention to the polarity when connecting the cable.

3. The dry contact can provide a source of 12V and less than 200mA (Pin 1 - & Pin 2
+)todevices such as drivers and relays. Please note the output power of this
power source.

Ju} ol |o ol |o Ju}
CAN DRMS Inbuilt Msteri
Ju} ol (o ol |o Ju}

NTC 485-9/485-3 485-2

o]k |

eter1/CT1 - COM +

Figure 4.30 COM communication port

s6:]ce=
4+ -

Figure 4. 31 Polarity of the COM port
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4.4.8 PE Cable Wiring Instructions

The SPH must bereliably grounded with the PE cable. The ground pointis shown
below. The minimum wire gauge of the PE cable is 10 AWG.

Figure 4. 32 PE cable wiring diagram

PV array grounding

The grounding conductor for the PV panel frame must be securely grounded on
the PV array side, the inverter side, and the battery side. The cross-sectional area
of the grounding conductor should be equal to that of the DC grounding
conductor. The minimum wire gauge is 10 AWG.

DCgrounding

Please selectthe DC grounding mode according to local standards, and select the
PV grounding cables of the same specification.

Grounding device

If the positive or negative pole of the PV array in the PV system needs to be
grounded, anisolation transformer should be used on the inverter output side for
insulation. Theisolation transformer must comply with IEC62109-1 and IEC62109-
2 standards.

The wiring connection is shown below:

L Tramsformer

[=3 Q
PV array Inverter g g Grid

N
PE

Figure 4.33 PV array grounding diagram
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» The Growatt SPH 3000-6000TL-HU is a single-phase inverter. If
theinverterisinstalled in Australia or New Zealand, it must
NOT be used as part of athree-phase combination.

» Thisinverter complies with IEC62109-2 Clause 13.9 for ground
fault alarm monitoring. In the event of a ground fault alarm,
theinverter screen will display the fault code 'Error 303, NE
Abnormal,’ and the LED indicator would be red.

WARNING

4.4.9 System Wiring Instructions
4.4.9.1 Wiring Diagram A

——— DCpositive or grid fire
DC negative or grid zero

———— Grounding strap Distribution Box
sSw2 1, T e e 1
| SW4 |
E A RCD|—° e EPS
PV1 T LOAD
' [
: SW9 ] !
EXE SPH3000- | RCD) — |GRID
PV2 I 6000TL-HU | ILOAD
Buih;inﬂetei T MEN|HHHH |
LLLTIEL: |
I
= (] |
SWé | ¢t SW7 Main Meterl
‘ TR

Australia Wiring Diagram
Figure 4.34 Wiring diagram A

Note: Diagram A is the wiring diagram for regions such as Australia, New Zealand,
and South Africa.

Switch type Switch position Switch selection

The inverter comes with a built-in PV
input switch-disconnector compliant

DP1/DP2 with requirements; follow local
regulations to determine whether to
DC switch/ install an external PV switch.
breaker Selectthe battery-side circuit breaker

compliant with local regulations;
SW1 (mandatory) recommended specifications: voltage
withstand > 63V, current: not less than

1.25times of the rated current




Switch type

Switch position

Switch selection

AC
switch/breaker

SW5
(dependsonon-
site conditions)

Grid-side circuit breaker/switch-
disconnector, to be installed close to the
inverter side; recommended to install
one whenthe distance between the
inverter and the main distribution panel
isgreaterthan 3m or a blind spot exists
between them; depends onthe inverter
capacity; recommended specification: <
230VAC/35A.

SW6 (mandatory)

Grid-side circuit breaker connected to
the inverter, installed in the main
distribution panel; follow local
regulations to determine whether to
installone; depends onthe inverter
capacity, recommended specification: <
230VAC/35A.

SW7 (mandatory)

Grid input main circuit breaker, installed
inthe main distribution panel; depends
ontheinverter capacity and the
household load power.

Circuit breaker connected to loads,
installed in customer's distribution

SW4/5w9 . .
(mandatory) panel; depends ontheinverter capacity
ACbreaker Y andthe load power; recommended
specification: < 230VAC/35A.
Off-grid output circuit breaker/switch-
disconnector, to be installed close to the
. inverter side; not mandatory depend on
w2 t [
> (optional) the inverter capacity and the load power;
recommended specification: <
230VAC/35A.
ReD SW3/SW recommended speciications: Type A
(mandatory) P - IYPEA,

30mA
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4.4,9.2 Wiring Diagram B

DC positive or grid fire
DCnegative or grid zero
Grounding strap

Distribution Box

oV S oot S— T E—— oamm— T

Q 5PH3000- GRID

pV2 6000TL-HU —Htoap
Main |

Meter| [—
: : O

i ¢ — ° HGRID

’ ) I
|

— (I}

Wiring diagrams for other European countries
Figure 4. 35 Wiring diagram B

Note: Diagram B is the wiring diagram for European countries.

Switch type Switch position Switch selection

The inverter comes with a built-in PV
input switch-disconnector compliant
SW1/5wW2 with requirements; follow local
regulations to determine whether to
DC switch/ install an external PV switch.

breaker Selectthe battery-side circuit breaker
compliantwith local regulations;
SW3 (optional) recommended specifications: voltage
withstand > 63V, current: not less than
1.25times of the rated current

Grid-side circuit breaker/switch-
disconnector, to be installed close to the
inverter side; recommended to install

AC SW7 one whenthe distance between the
. (depends onon- inverter and the main distribution panel

switch/breaker ) L . . .
site conditions) isgreaterthan 3mor ablind spot exists

between them; depends on theinverter
capacity; recommended specification: <
230VAC/35A.




Switch type

Switch position

Switch selection

AC
switch/breaker

Grid-side circuit breaker connected to the
inverter, installed in the main distribution

Sw8 panel; follow localregulations to determine
(mandatory) whethertoinstallone; depends onthe
inverter capacity, recommended
specification: < 230VAC/35A.
Grid input main circuit breaker, installed in
SW10 the main distribution panel; depends on the
(mandatory) inverter capacity and the household load

power.

SW4 (optional)

Off-grid output circuit breaker/switch-
disconnector, to be installed close to the
inverter side; not mandatory; depend on
theinverter capacity and the load power;
recommended specification: < 230VAC/35A.

AC breaker
Circuit breaker connected to loads,
SW6/SW12 installed in custgmer S dIStI’IbU.tlon panel;
depends ontheinverter capacity and the
(mandatory) e
load power; recommended specification: <
230VAC/35A.
SW5/SW11 Residual Current Device (RCD);
(mandatory) recommended specifications: Type A, 30mA.
RCD
Sw9 Type A RCD with arating not less than
(mandatory) 300mA.
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4.4,9.3 Wiring Diagram C

DC positive or grid fire
DC negative or grid zero
Grounding strap

Distribution Box

EPS

.I 2 sH3000-
T 600POTL-HU

Manual
Bypass

LOAD

switch

GRID

Australia Wiring Diagram

Figure 4. 36 Wiring diagram C

Note:

Diagram Cis an example of a grid-connected energy storage system wiring. There
arenospecialrequirements for the cable connections.

Switch type Switch position

Switch selection

DP1/DP2

DCswitch/

Theinverter comes with a built-in PV
input switch-disconnector compliant
with requirements; follow local
regulations to determine whether to
install an external PV switch.

breaker

SW1 (notrequired)

Theinverteris equipped with the
battery-side circuit breaker compliant
with requirements; do not need to install
an externalone.

Sw4
(mandatory)

AC

Grid-side circuit breaker, installed in the
distribution panel; depends on the
inverter capacity and the load power,
recommended specification: <
230VAC/35A.

switch/breaker

SW5
(mandatory)

Grid-side circuit breaker, installed in the
main distribution panel; depends on the
inverter capacity, recommended
specification: < 230VAC/35A.




Switch type Switch position Switch selection

Grid-side circuit breaker, installed in the
main distribution panel; depends on the
inverter capacity, recommended
specification: < 230VAC/35A.

SW6 (optional)

ACbreaker Off-grid output circuit breaker/switch-
disconnector, installed in the main

Sw3 L . .
distribution panel; depend on the inverter

(mandatory) . P
capacity; recommended specification: <
230VAC/35A.

Sw2 Residual Current Device (RCD);

(mandatory) recommended specifications: Type A, 30mA.

Canbeinstalled inthe customer's main
RCD distribution box. During the maintenance
period when the inverter fails, manually
operate the switch to use the grid power to
provide emergency power supply for EPS
loads.

SW7 (optional)

Note:

The inverter has the function of detecting the residual current
and protecting the residual current of the inverter. If your inverter
must be equipped with an ACcircuit breaker that can detect
WARNING residual current, you must choose a Type A RCD circuit breaker
with a rated residual current greater than 300mA.

TThe SPH's maximum on/off-grid transfer time is 15 ms. However, it CANNOT be
used as an uninterruptible power supply (UPS) and is not applicable for critical
scenarios such as medical power supplies. As shown in the diagram above, for
maintenance purposes, add the SW7 atthe EPS portand on the grid-connection
side. You can select CLIPSAL's 4PS40CAM or Schneider's WATSNS40/1M manual
disconnector switch. Installitin customer's distribution panel. When the inverter
isdamaged and failed to supply power to loads, you can manually operate the
switch to use the grid power to provide emergency power supply for EPS loads.

Note:

Afterinstalling the Manual Bypass Switch,

A.Ensure proper labeling on the distribution box. Otherwise, the EPS port may fail
tosupply powertothe load duetoincorrect operations.

B. After the fault of the inverteris cleared, setthe Manual Bypass Switch back to
the EPS port position.
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WARNING

» Please pay attention to the color of the connectors when
connecting power cables. Only connectors with the same color
can be connected.

» Forsafe operation of the system, itis necessary to ensure
reliable grounding.

» This areais arestricted access area, which is explained as
follows:

* Area accessible only to electrically skilled persons and

electrically instructed persons with proper authorization.

* Note 1to entry: An electrically skilled personis a person with
relevant education and experience to enable him or her to
perceive risks and to avoid hazards electricity can create.

* Note 2 to entry: An electrically instructed person is a person
adequately advised or supervised by electrically skilled persons
to enable him or herto perceive risks and to avoid hazards which
electricity can create.




Power on and off the System 5

» Personnelwhoinstall and operate the SPH System must
receive thorough training and possess the local national
required qualifications before operation. Only qualified
professionals and trained personnel are allowed to install,
operate and maintain the equipment.

» Please stand ondry, insulating objects and do not wear
conductive material such as watches and necklace during

WARNING ope.ration. Insul.ated tools shogld be usgd. . .

» Avoid contact with any parts with electric potential difference.

» Hang the warning sign: Do nottouch. Authorized personnel
only.

» If any abnormality is found when the equipmentis energized,
turn off the DC switch immediately. After the faultis rectified,
turn on the switch again.

5.1 Power on the System

Step 1: Check if all cables are properly connected as required.

Step 2: Checkifthe PV and grid voltage are within the specified range.

Step 3: Turn on the breaker between the inverter and the grid, the breaker on the
inverter's battery side, and the inverter's PV switch.

Step 4: If theinverterindicatoris green and the battery indicatoris blue, the
system has been powered on successfully. When the cables are properly
connected, the system would wake up the battery automatically.
Therefore, you don't need to power on the battery.

Note:

a.Uponinitial power-on of the SPH system, there will be a reminder to setup
safety regulations. Please set the safety regulation options as prompted.
Alternatively, you can manually enter the setting page after startup to modify
the safety regulation options.

b. Setthe operating mode (mandatory) based on user's needs, such as Battery
First, Grid First or Load First, and whether to disable export limitation when the
PV power is sufficient.

5.2 Power off the System

Step 1: Power off the battery. The shutdown operation might differ between
different batteries. Please refer to the User Manual of the battery you use.

Step 2: Turn off the breaker between the inverter and the battery.

Step 3: Turn off the switch between the inverter and the PV panels.

Step 4: Turn off the breaker between the inverter and the grid.
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6 Commissioning and Maintenance
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6.1 Commissioning
6.1.1 Working Mode Description
6.1.1.1 Normal Mode

Normal Mode indicates the normal operating state, including grid-connected
mode and off-grid mode.

Grid-connected Mode

When the SPH operates in Grid-connected Mode, users can set appropriate

working mode as needed. When configuring on the LCD screen with the buttons,

you canonly setthe working mode for one time segment. When configuring on the
website of the datalogger, you can configure the working mode for up to three
time segments (for details, you can refer to Section 6.1.2.4).

1. Load First: Load Firstis the default mode. In this mode, PV energy is prioritized
for supplying loads and the surplus solar power will be directed to charge the
battery. The further excess power (if any) can be fed to the grid, subjectto the
Export Limitation settings. If PV energy is insufficient, the battery will
discharge to power the loads. If the battery discharges to the user-defined
discharge cutoff SOC, it will draw power from the grid to support the loads.

2. Battery First: In this mode, the PV poweris sentto charge the battery first,
suitable for periods of low electricity tariff. You need to setthe startand end
time for this mode, and the battery charging cutoff SOC. You can set power
levels below the inverter's maximum charging power. If ACCHG (charge from
grid) isdisabled, the inverter will charge the battery with the PV power as
much as possible, and send the surplus power to the loads. The further excess
power will be exported to the grid based on the Export Limitation settings. If
enabled, the inverter will charge the battery with the solar power first; if
insufficient, it will draw power from the grid to support the loads.

3. Grid First: In this mode, PV energy will be primarily fed into the grid, suitable
for periods with high electricity tariff. You need to set the start and end time for
this mode, and the battery discharge cutoff SOC. Users can set power levels
below the battery's maximum output power.

off-grid Mode

If the grid power fails, the system will automatically switch to Off-grid Mode (you
candisable this feature, referring to section 6.1.2.4), and output AC power with the
solar and battery energy via the EPS port. If PV power is not available, then only
the battery will discharge.



Note:

1. Toensure maximum efficiency and long-term stable operation of the inverter,
itisrecommended not to exceed 80% of the maximum power rating atthe EPS
port. For example, for a 6 kW model, itisrecommended to connect a maximum
load of 4.8 kW, meaning all loads combined should not exceed 4.8 kW when
operating.

2. Only onetime period can be set forthe working mode on the LCD screen. To
configure more time segments, please loginto the datalogger website.

3. Ifyouwantto charge the battery with power from the grid, you need to enable
ACCHG onthe SCinterface, which requirestoinputthe password. For details,
please see Section 6.1.2.4.

6.1.1.2 Fault Mode

The intelligent control system of SPH continuously monitors and adjusts the
system's status. if any unexpected situation is detected, such as system faults or
device malfunctions, the LCD will display the faultinformation. In Fault Mode, the
LED light will be red.

Note:
For detailed faultinformation, please refer to Section 8.1.
Some faultinformationisto remind users of potential faults on the inverter side.

6.1.1.3 Upgrade Mode

Upgrade Mode indicates that SPH is updating its software. During the update
process, do not disconnectthe power supply. After the update is complete, the
SPH inverter will automatically restart and switch to another mode.

6.1.1.4 Self-check Mode

The SPH enters self-check mode before operating. If nothing abnormalis detected,
the system will enter Normal Mode after completing the self-check. Otherwise, the
system will enter Fault Mode.

6.1.1.5 Standby Mode

The SPH enters self-check mode before operating. If nothing abnormalis detected,
the system will enter Normal Mode after completing the self-check. Otherwise, the
system will enter Fault Mode.



6.1.1.6 Shutdown Mode

To shutdown the SPH, all power sources must be disconnected, and the SPH
inverter willautomatically enter Shutdown Mode. The shutdown procedure is as
follows:

1.

Turn off the PV switch.

2. Turn off the battery-side breaker.
3.
4. Press and hold the button of the battery system for 3 seconds to turn off the

Turn off the grid-side breaker.

battery.

Afterwards, the LED and LCD on the inverter will be off, and the indicator on the
battery module will go out.

Note:

After all actions are completed, you need to wait for more than 5 minutes untilthe
internalvoltage has discharged to a safe level.

6.1.2LCD Screen and Button Description
6.1.2.1 Description of the LCD Screen
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Figure 6.1 LCD screen



Position Description
A Displays the operating status
B Displays key information
c PV Input (If connected to two PV inputs, it will display two;
otherwise, it will display one)
D SPH inverter
E Power flow line indicator
F Grid
G Battery (displayed with five girds, each representing 20%)
H Load output
| Wireless communication
J Rs232
K Rs485
L Buzzer (reserved)
M Alarminfo
N Faultinfo

6.1.2.2 Description of the LED Indicator and Buttons

O— ¢
ot @——c

\ \
A B

Figure 6. 2 LED indicator and buttons

Position Description
A LED indicator
B ESC(cancel)
@ Down
D OK
E Up
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Note:

The LED lightindicates the status of SPH in two colors. Green indicates that the
device is operating normally, while red indicates a malfunction or upgrade in
progress. For details, please referto Section 1.2.1.

6.1.2.3 System Working Mode Settings

Growatt products have been designed and tested according to the applicable
international/regional standards. Upon receipt of the product, please set the
corresponding safety regulations on the LCD screen based on your country/region.

B A

Normal

Vb/Cb:50V/40%

al r

Figure 6. 3 Display of system operating status

Line A:

1. Standby Status: Indicates that the SPH is in Standby Mode. No inverter fault has
been detected. It enters Standby Mode due to other reasons, such as the
environment factor.

2. Normal Status: Indicates that the SPH is operating normally.

3. Checking Status: The SPH is performing self-check. If no error or warning is

detected, it will switch to Normal or Standby Status. Otherwise, it will switch to
Fault Status.

4.Programming Status: The SPH is updating its firmware.
5. Fault Status: Afault has occurred and the inverter stops operating for protection.

Line B:
Note: Generally, the pages will turn automatically. You can also manually turn the

pages by pressing the "Up” button. The information sequence for the pages
isas follows:



Work Mode
nput &output para

WorkMode
(Lead acid)Vb:xx.xV
(Lithium)Vb/Ch:xx.xV/x.

—

WorkMode
FW Version:xxxx

XX% Battery

WorkMode
Pbat: (+/-)XXXXW

information

Battery power

Pm: (+/-)XXXXW

WorkMode
Epv-d:xxx.xKWh

WorkMode
Epv-a:xxx.xKWh

WorkMode
Ec_d:xxxx.x KWh

v
WorkMode

A 4
WorkMode PV1/PV 2
Ppv:xxxV/xxxV inpu power
y
WorkMode PV1/PV2
VpVv:ixxxV/xxxV voltage
WorkMode WorkMode
EPS:xxxV/xxHz Grid:xxxV/xxHz
EPS information Grid
WorkMode information
EPS i XXXXW /XXXXVA v
EPS output
L power WorkMode
WorkMode PO :XXXXW /XXXXVA
Per_Load: % OutputAC
| EPS load ratio Power
WorkMode Power to EPS load
PL: XXXXW
WorkMode Powertogrid or

touserTogridis -
Touseris+

PV1/PV2
today energy

PV1/PV2 total
energy

Battery Charge
todayenergy

Battery Charge

totalenergy
N

T

WorkMode
Model: XXXXXXXXXX

WorkMode
SerNo: XXXXXXXXXX

WorkMode
Etu_a:xxxx.x Kwh

A

WorkMode
Etu_a:xxxx.x KWh

WorkMode
Etu_d:xxxx.x Kwh

WorkMode
Etg_a:xxxx.x KwWh

WorkMode
Etg_d:xxxx.x KWh

T

WorkMode
Eld_a:xxxx.x KWh

WorkMode
Eld_d:xxxx.x KWh

WorkMode
Eac_a:xxxx.x KWh

WorkMode
Eac_d:xxxx.x KWh

WorkMode
Ed_a:xxxx.x KWh

Firmware version

Machine model

Serialnumber

System Time

EPS load
Totalenergy

EPS load
today energy

To Grid
today energy

To Grid
today energy

EPS+Grid load
totalenergy

EPS+Grid load
today energy

ACoutput
totalenergy

ACoutput
today energy

Battery
Discharge

Ec_a:xxxx.x Kwh

WorkMode

Ed_d:xxxx.x KWh

Figure 6. 4 Real-time displayin a loop

totalenergy

Battery
Discharge
today energy
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Note:
1. Press"Down"to proceed (you can press "Up" toreturntothe previous page).
2. The working mode depends on the situation: If the SPH isin Normal Status, it
will display "normal". If the SPH is in Standby Status, it will display "standby",
andsoon.
3. Special definitions: For example, Vb represents battery voltage. Cb represents
the capacity of the lithium battery (this data is only displayed for lithium
batteries). Pm represents user's monitoring power of the user.

6.1.2.4 Working mode settings

Press and hold the "OK" button for 3 seconds to enter the settings interface. View
the settings options shown in the figure below with the "Up" and "Down" buttons.
In the settings interface, press the "OK" button for 1 second to enter a settings
option. Press the "ESC" button to exit a settings option.

Press and hold the OK
buttonfor more than 3S

i
)
Work mode V\{orkmode Work mode
< Bsaic Paramete Assemble Test
Press ESC A
Press DOWN v
P up Work mode Work mode
E} Default set ERS)
A A
y A 4
Work mode Work mode
Dry connect Priority
A K
v
Work mode Work mode
Country/Aera Mode change
A Y
Work mode Work mode
Set Region Exportlimit
y A
Work mode |« Work mode
Set PQRM RS485 Setting

Figure 6. 5Working mode settings
Note:
1. Press OKtoselectthe specific setting item; press ESCto return to the previous
settings page.
2. Ifyouselectthe CEl standard and use the SPH inverterin Italy, the inverter
comes with an auto-test function.



A. Under Basic Parameter, press and hold OK for 1 second, then you can see the

following settings options:
Language: English, Italian, German

System Time

Lead-Acid Battery Charging Voltage: 58V (default)
Discharge Low Voltage: 48V (default)
Lead-Acid Constant Current: 25A (default)

RS485 Address
—>| Italiano ‘
> tart s e #‘ English
Language
—>| Deutsch
L »| WorkMode | ___pf 20xx/XX/XX XX:XX
System time
WorkMode COM Address:001
> Rs485 Addr (1~255 can be set)
workMode 55V
Basic Parameter| L\évaodr[(;vlcci)giv —»|(55~59.2V can be set
accuracy 0.1V)
25A
> LWodr_kMggiEC —> (1~25can be set,
R accuracy 0.1A)
14.5V
»| WorkMode || (12~15V canbe set,
Lead-acid CV accuracy 0.1V)

Figure 6. 6 Basic parameter settings

B. Under DEFAULT SET, press OK, then you can see the following option:

Work mode
Default set

» YES?

Figure 6. 7 Default setting



Growatt SPH Country/Area setting steps:

Country/Area Model display Country/Area Model display

Australia GT4AXXXXXX3 Ausgrid GT4AXXXXXX6

Queensland GT4XXXXXX2 Endeavour GT4XXXXXX7

Victoria GT4AXXXXXX1 Ergon Energy GT4XXXXXX8

GT4XXXXXX4 Energex GT4XXXXXX9

Horizon Power GT4XXXXXX5 SA Network GT4XXXXXXA
New Zealand GT5XXXXXX8

Step 1: Turn on the AC breaker between the SPH inverter and the grid.

Step 2: Turn on the grid switch of the SPH inverter (if a battery is connected, also
turn on the battery switch; if no battery connected, only turn on the grid),
andtheinverter will start automatically.

Step 3: Ensure the inverteris successfully connected to the network and remains
onlinein the ShinePhone APP.

If energy quality and grid settings are selected during
commissioning, these setting items should be locked and cannot
be modified (unless otherwise authorized by Growatt)

After completing energy quality and grid settings, verify
compliance with safety regulations on the APP.

After country settings are completed, selectthe correct energy
quality response mode. If no country orregion is selected, the
inverter will run with Australia and Region A settings.

JAN

WARNING

E. Resetregion

Region: A
WorkMode B
. 4 EEEE—— !
Set Region C SetoK
NZ

Figure 6. 11 Resetregion



F.Set PQRM

WorkMode
Set PQRM

WorkMode
PQRM: Volt-Var

> Volt-Watt: ON »

OFF

P_ limit: Reset

Reset

Default

PILimit_P : xX.x%|

Default

A 4

Set OK!

v

Set OK'!

WorkMode WorkMode imit: Reset
Enable P_limit: Reset L X
PQRM: Enable QRM: Volt-wat{ > Defaul PILIMIt_P : xx.x%
Disable
Disable X v
Set OK! Set OK!! Set OK'! Set OK!
A
Default
WorkMode f . Volt-watt: ON P_limit: Reset
Fixed PF : +x.xX__p| -
PlPQrM: Fixed-PF[ > o OFF Default
Reset
y
SetOK! Limit_P : XX.x%|
N WorkMode Opt: Un_excitedQ Reactive Volt-watt: ON
PQRM: Reactive-P| Ov_excitedQ) Rate: xxx OFF

Note:

Default P
P_Llimit: Reset
Defaulf
Volt-wWatt: ON
OFF

Figure 6. 12 PQRM settings

I

l Reset

If other values need to be set for DNSP other than the default values, please refer
to Appendix to adjust the settings according to the regional default value

instructions.

54



C.Under DRY connect, press OK, then you can see the following options:

> WorkMode
Dry Disable

WorkMode
Generator: OK
NO

WorkMode
Dry Connect

A4

WorkMode
Heater: OK
NO

Figure 6. 8 DRY connect settings

D.Under COUNTRY/AREA, press OK, then you can setthe country/area according
tothe safety regulations:

> Queensland

P Victoria

Western

A 4

Horizon

A 4

Ausgrid

WorkMode
Country/Area

A 4

Endeavour

A 4

ErgonEnergy

Energex

A 4

A 4

sa_network

A 4

Australia

» NewZealand

Figure 6. 9 COUNTRY/AREA



To modify the Country/Area, please follow the steps below:
Pressthe “down” bitton

A 4

Node € WorkMode
Wertheek Set Region
Country/Area

Pressthe “OK" botton Pressthe “OK” botton

Region:A

SC:___ Pressthe "ESC” botton B

C

NZ

Pressthe “OK” botton ‘

Pressthe “OK” botton
WorkMode

Ausralai

Set OK!
Pressthe “OK” botton

Set OK!

Figure 6. 10 COUNTRY/AREA settings

Note:
A & When setting the national safety standards on the LCD,
please turn off the PV switch and AC breaker, but keep the

WARNING| battery poweron.

Note:

Please calibrate the inverter's system time after start-up.
If the country setting isincorrect, please turn off the
inverter andre-setit.

As of December 18th, 2021 allinverters installed in Australia must comply with
requirements of AS/NZS4777.2: 2020 and have one of the following 3 x default
Regions selected upon commissioning:

1. Australia A

2. Australia B

3. Australia C

Based on CEC notification, SA power network, Horizon Power, Western Power,
EnergyX, Ergon energy, Ausnet Services, Essential Energy, Jemena, Citipower,
Powercor, Ausgrid and Endeavour will have their own settings. Please confirm
with the relevant DNSP as to which region should be selected.
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C. Under "Export Limit”, press "OK", then you can see the following settings
options:

You can adjustthe Export Limitation parameter to control the power fed to the

grid. If enabled, the power exported to the grid would be less than or equal to the
pre-setvalue.

The Fault Safety Function is to ensure thatif any part of the ELS fails, the active
power output atthe connection point will decrease to the pre-defined output
capacity or less within the specified time.

> ExportLimit
:ON/OFF

WorkMode
ExportLimit

PowerRate:00%

v

> Failsafe:ON/OFF

Figure 6. 13 Export Limit Settings

Note:

1. The default value is 00.0%.

2. The Fault Safety Function only works in meter mode.

3. Theinverter has three controlfunctions, which can be switched using

ShineTools by modifying register 330. This register can be setto 1/2/3:

Setting 1 enables software limit control function.

Setting 2 enables hardware limit control function.

Setting 3 enables both software and hardware limit control functions.

e.g.Runthe ShineTools APP, then select "Advanced" to enter the advanced settings

interface. Inthe "Command Type" section, input"6"; in the "Register Address"

section, input"330"; and inthe "Length/Data" section, input the control mode

"2 /"3

H. Under "RS485 Setting”, press "OK", and you can see the following settings
options:

Port: unuse
Meter2
WorkMode Shinemaster
RS485 Setting VPP
Battery

Figure 6. 14 RS485 settings



C. Under "Mode Change”, press "OK", and you can see the following settings
options:

Sensor Type: Cable CT (default), Master, and Meter.

Battery Type: Lithium battery or Lead-acid battery.

Sensor:Cable CT
Master
Meter

A 4

Workmode
Mode Change

Battery:Lithium
Lead-acid

»

Figure 6. 15 Mode Change settings

J.Under "Priority”, press "OK", and you can see the following settings options:

WorkMode Bat First: NO #lfc CHG: Enable AC CHG: Enable
Priority o oK . Disable
00:00 - 00:00

Save : NO
0K

Power Rate: 100 %

—p|Stop SOC: 100%

Time 4>| 00:00-00:00

» Save : NO
OK

Grid First: NO
OK

A 4

—»Power Rate: 100 %

Stop SOC: 05%
4>| Load First |—>|St0p SOC: 10%

Figure 6. 16 Priority settings
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Note:

1."Power" is used to set the power of the battery. Since different batteries may
have different power ratings, you need to check the maximum power of the
battery.

2.Setthetime formatto 24 hours. If the end time is less than the start time, it
defaults to spanning midnight.

3.SCinitial default passwordis 1111.

K. Under “EPS”, press OK for 1 second and you can see the following settings
options:

You cansettoenable ordisable EPS. Itis enabled by default. You can also

configure the ACvoltage (230V by default), frequency (50Hz by default), Bypass

mode, and N_PE relay.

Note:

When EPSissetto “Disable” and Bypassto “OFF” ,the EPS port has no output
under any circumstances.

When EPSissetto “Enable” and Bypassto “"OFF”, thereis no outputfromthe EPS
portwhenthegridis available, and thereis output when the grid is unavailable.
When EPSissetto “Disable” and Bypassto “ON", thereis outputfrom the EPS
portwhen the grid is available, and no output when the grid is unavailable.

When EPSissetto “Enable” and Bypassto “ON” , the EPS port has outputunder
any circumstances.

ACVolt: 240 V
230 V
208 V

\4

Bypass:ON
OFF

WorkMode .| N_PE Relay:ON
EPS OFF

EPS: Enable
> Disable

ACFreq: 50 Hz
60 Hz

Figure 6. 17 EPS settings



L. To facilitate installation and diagnose any faults that may cause operational
issues during installation, a one-clickinstallation diagnostics function is
added:

Before starting, please turn off the PV switch. During the installation
diagnostics process, if customers have loads connected, please keep the loads
running stable to ensure accurate testing. Long press the ESC key for 3 seconds
to enter "Assemble Test". Press OK to start the one-click diagnostics.

Pressthe ESCkey| Inthenon pressandholddiagnostic menu, press and
for 2 seconds hold the ESC

key for 2 seconds
AssembleTest
Diagnostic process does not display the results
v of diagnostic failure, to be allitems are diagnostic

completion, if the diagnostic resultis AssembleFail,
you can view the specific diagnostic failure items,
diagnostic through the items are not displayed

BMSFail

InMeterFail/
OutMeterFail

Battery communication
diagnosis

Communication diagnosis
of meter 1

Determine if RS48
ode is Meter,

Determine whether
0 connectto the grid

Display the number of
battery cells
BatNum:xxxx

v
v

Diagnostic Illuminate
results the red LED
Diagnosis passed on all of the
AssemblePass i
above Result: Diagnosis passed AssembleFail

Figure 6. 18 One-clickinstallation diagnostics settings
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If thereis a diagnostic failure for each of the above Result: Diagnostic failure, and you can view the
diagnostic failure items.

BMSFail :Lithium battery communication failure

InMeterFail: Internal Meter Communication Failure

OutMeterFail: External meter communication failure

Meter2Fail: Meter 2 communication failure

M1CTFail:CTreversed

BatChrOrDisFail: Battery charge/discharge failure

ACNo Connect!!!: Grid Connection Fail

Remarks: After exiting the installation diagnostics, the LEDs return to their original state.

Translated with DeepL.com (free version).

M. Check the firmware version, region, country/area, and energy quality response

mode.
WorkMode j
Input&Output Para WorkMode
Model: XXXXXXXXXX
v Pressthe “down” button
WorkMode
(EECIEER) UoBeedy Press the “down” button WorkMode
(Lithium) Vb/Cb:xx.xV/ SerNo:XXXXXXXXXX

XXX % ‘

Pressthe “down” button
Pressthe “down” button

WorkMode WorkMode
FW Version :xxx MCU:RAAA-XXXXXX

Figure 6. 19 Other settings

6.2 Datalogger Settings

1. Ensure the datalogger has been reliably connected.

2. Please use the Growatt datalogger, such as Wi-Fi-X/Shinelink-x/Shinewilan-X2.

3. Connecttothe remote monitoring system. First download the APP, and proceed
as prompted. For details, refer to the datalogger's manual.

Note:

1.You need to use Growatt ShineServer/ShinePhone for data monitoring.

2. After connecting the datalogger, uponinitial battery power-on, no monitoring
data would be available in the first 20 minutes as the SPH is establishing
communication with SPH, uploading information such as the battery SN.



Specifications 7

Model

Specifications

SPH 3000
TL-HU

SPH 3600
TL-HU

SPH 4000 | SPH 4600 | SPH5000
TL-HU TL-HU TL-HU

SPH 6000
TL-HU

Input data (PV)

Max.
recommended PV
power(for module
STC) 6000W

6000W

7200W

8000w 9200W 10000W

12000W

Max. PV voltage™

600V

Full load MPP
Voltage Range

187.5V-
470V

225V-
470V

250V- 287.5V- 312.5V-
470V 470V 470V

375V-
470V

Startvoltage

100V

Nominalvoltage

370V

MPPT work
voltagerange

100V-560V

Number of
independent MPP
trackers

No. of PV strings
per MPP tracker

Max. input current
per MPP tracker

16A

Max. short-circuit
current per MPP
tracker

24A

ACinput /outputd

ata

Rated
output/input
power

3000w

3680 W

4000w 4600W 5000w

6000W

Rated
output/input
apparent power

3000VA

3680VA

4000VA 4600VA 5000VA

6000VA

Nominal AC
voltage/range

230V; 180Vac-260Vac

Nominal
Frequency /range

50/60Hz; 45~55Hz/55~65 Hz

Rated input/
outputcurrent

13/13A

16/16 A

17.3/17.3A[ 20/20A |21.7A/21.7A

26A/26A

Max. input/
output current

16/16 A

16/16 A

22/22 A 22/22 A 27127 A

27/27 A

Phase factor (@
rate power)
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Model

Specifications

SPH 3000
TL-HU

SPH 3600
TL-HU

SPH 4000 | SPH 4600
TL-HU TL-HU

SPH 5000
TL-HU

SPH 6000
TL-HU

Adjustable power
factor

0.8leading...0.8lagging

THDI

<3%

AC connection

Single phase

EPS output date

Rated output
apparent power

3000VA

3680VA

4000VA 4600VA

5000VA

6000VA

Nominalvoltage

230V

Nominal
Frequency

50/60Hz

Rated output
current

16A

17.3A 20A

21.7A

26A

THDv

3%

Switch time

<15ms

Efficiency

Bat Online CEC
weighted
efficiency

93.4%

PV Online CEC
weighted
efficiency

96.6%

MPPT efficiency

299.5%

BAT data (DC)

Battery voltage
range

42~59V

Minimum full load
voltage

46V

46V

46V 48V

48V

48V

Rated charging
and discharging
current

66/66 A

75/75A

85/85A 96/96 A

105/105A

125/125A

Continuous
charging /

discharging
power

3000w

3680 W

4000w 4600 W

5000 W

6000 W

Type of Battery

lithium /Lead-acid

Protection devices

Overvoltage
category

PV:II Bat:ll AC:III




Model

Specifications

SPH 3000 (SPH 3600 | SPH 4000 | SPH4600| SPH 5000 |SPH6000
TL-HU TL-HU TL-HU TL-HU TL-HU TL-HU

Inverter topology Non-isolated
Operating
temperature -25°C... +60°C (-13...+140°F) with derating above 45°C /113°F
range™
Storage
temperature -25°C... +60°C (-13...+140°F)°
range
Safety level Class |
Ingress protection IP66
AFCI Integrated
PV Switch Integrated
Bat Breaker Integrated
PV Surg‘e Typell
protection
Insulation
resistance Integrated
monitoring
ACsurge
. Type lll
protection
ACshort-circuit
. Integrated

protection
Ground fault

S Integrated
monitoring
Grid monitoring Integrated

Anti-islanding
protection

Integrated (Active Frequency Drift)

Residual-current

o . Integrated

monitoring unit
General Data
Dlmen.5|0ns(W/ 605*458*186
H/D)inmm
Weight(KG) 32
N0|§eem|55|on <25dB(A)
(typical)
Altitude 3000m
Self-

€ <low

Consumption
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Model| SPH 3000 | SPH 3600 | SPH 4000 | SPH 4600 | SPH 5000 [SPH 6000
e s TL-HU TL-HU TL-HU TL-HU TL-HU TL-HU
Specifications
Cooling concept Natural
Relati
e a.lv'e 100%
humidity
Features
PV connection MC4
ACconnection connector
BAT connection connector
Display LCD
Interfaces:
RS485/ USB es /opt
/CAN/WiFi/GPRS yes/op
/ShineWiLan
Warranty: 10
yes
years
Certificates and CE, IEC62109, IEC61000, AS4777.2:2020, CEC
approvals
P f
lace o ) Made in China
production
Note:

1. The maximum operating voltage for the inverter's PVinputis 560V. If it exceeds
560V, the system will not work or will stop operating. The maximum input
voltage is 600V, and exceeding this voltage poses arisk of damage. When the PV
panelvoltageistoo high, the machine will derate for protection. The
overvoltage derating curve is shown in the figure below:

A
100%
95.5% H M T
i i i !
I I I 1
| | | !
| I | i i
64% i i i ! i
? I | I ' |
| | .
46.6% ! ! ! ! !
1 | 1 | 1
| | | | |
1 1 | ! | » PV(V)
0 370 430 479V 500V 530V

Figure 7.1 SPH 3-6KTL-HUB PV side HV derating curve




Troubleshooting 8

All Growatt products undergo rigorous testing before leaving the factory. If you
encounter any difficulties during installation, please visit www.ginverter.com and
refer to the troubleshooting suggestions.

In case thatthe SPH inverter becomes faulty, please notify Growatt promptly and
provide information about the SPH. To provide you with better support, please
have the following information ready:

e Serial number

* Model number

* Info displayed on the LCD

* Brief description of the issue Battery voltage

* PVinputvoltage and power per string

* Grid voltage and frequency

* Canyoudescribe the process of fault occurrence? What were the conditions?

* Has thisissue occurred previously?

* When did this faultoccur? During the firstinstallation?

* Name and model of the battery manufacturer

* Battery capacity

e Battery outputvoltage

* When did you purchase the battery and how frequently is it used?

8.1 SPH Fault List and Troubleshooting Suggestions

Warning Message

Error Message Description Suggestion

1. Check the wire connection between
meter and inverteris good or not.

2. Checkifthe distance between SP-CT and
inverter is within the specified range.

3. Restarttheinverter after confirming that
the cableis properly connected.

SP-CT/Meter
Warning 401 Communication
fault

1. Checkif the positive and negative poles

PV1 or PV2 Circuit of the PVinput arereversed.

Warning 203 short 2. Reconnectthe PV connectors. Please
contact Growatt supportif the problem
persists.

Battery temperature
. out of specified Checkifthe ambienttemperature of the
Warning 506 . .
range for charge or |batteryis beyond the specified range.
discharge
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Error Message

Description

Suggestion

ACV Outrange

Grid voltage fault.

Please refer to the

local grid standard
for more details of
the grid voltage

1. Checkifthe ACvoltage is within the
specified range.
2. Checkthe grid connection.

ACF Outrange

Grid frequency fault.
Pleasereferto the
local grid standard
for more details for
the grid frequency

1. Checkifthe ACfrequency is within the
specified range.

2. Restarttheinverter.

3. Contact Growatt supportif the problem
persists after restart.

PairingTime
Out

Communication fault

1. Checkif the distance between SP-CT and
inverter is within the specified range.
2. Restartinverter and SP-CT, reconnect.

1. Check whetherthe Lline and N line of SP-

CTLN LN Reversed CTisreversed or not.

Reversed 2. Check the connection of the SP-CT's PE
wire.
1. Checkif the lithium battery has been

BMS COM Communication fault turnedon.

Fault 2. Checkthe connection between the
lithium battery and the inverter.

Battery terminals 1. Checkif the lead-acid battery NTC has
BATNTC reversedNTC open |beeninstalled.
Open (only for lead- 2. Checkifthe lead-acid battery NTCis

acid battery)

properly connected.

Battery Open

Battery terminal
open(only for lithium
battery)

1. Check the battery connection.
2. Checkifthe switches between the battery
and theinverter have beenturned on.

EPS output overload
warning.
If this warning

Please reduce the load connected to the

Over Load occurred three times, EPS output port
the off-grid function ’
will be locked for one
hour.
1. Checkifthe grid goes down.
No AC No Utility 2. Checkthe grid connection.
Connection 3. Checkifthe switches have been turned

on.




Error Message

Description

Suggestion

High DC componentin
the output power.
Please refertothe

1. Restart the inverter.

Output High ) .
Dglpu '9 local grid standard 2.Please contact Growatt supportif the
for disconnection problem persists after restart.
time when the output
DCcurrentistoo high.
1. Checkifthe battery voltage is within the
specified range.
Bat Voltage .
High 9 Battery Voltage 2. Checkthe battery connection. If the
9 higherthan 60V actual battery voltage is higherthan 60V,
please disconnect the battery and check
the inverter.
1. Checkif the battery voltage is within the
Bat Voltage Battery Voltage lower | specified range.
Low than42Vv 2. Checkthe connection between the
battery and the inverter.
1. Checkthe warning information referring
BMS BMS report warnin tothe lithium battery user manual.
Warning: XXX P 9 2. Please contact Growatt supportif the

problem persists after restart.

BMS error: XXX

BMS reporterror

1.Checkthe warning information referring
tothe lithium battery user manual.
2.Please contact Growatt supportif the
problem persists after restart.

EPS Volt Low

EPS output voltage
low

1. Checkthe power of the load connected
tothe EPS output port. If overload occurs,
pleasereduce the load.

2. Restarttheinverter.
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Error message

Error Message Description Suggestion
Internal 1. Restarttheinverter.
Error411 communication 2. Please contact Growatt supportif
failed the problem persists after restart.
1. Restarttheinverter.
Error417 Sampling error 2. Please contact Growatt supportif
the problem persists after restart.
DSP and COM .
firmware version 1. Read the DSP and COM firmware
Error418 versionsviathe LCD or ShineBus.
unmatched, system . ) .
2. Checkifthe firmwareis correc
fault.
1. CheckiftheLlineand N line are
Inverter LN reversed
Error 303 reversed or ground ; .
9 2. Checkifthe PE cableis properly
fault
connected.
1. Restartthe inverter.
Error 405 Relay fault Please contact Growatt supportif the
problem persists after restart.
. 1. Restarttheinverter.
Auto test failed .
Error 123 Please contact Growatt supportif the

(onlyin Italy)

problem persists after restart.

PV Isolation Low

PVisolation too low

1. Checkthe wiring of the PV panels.
Checkiftheinverter's PE cableis
properly connected.

1. Checkthe load connected to the EPS

OP Short EPS Output Short port.
Fault! Fault 2. Checkifthe EPS outputis short-
circuited.
Internal
NTC Open Please contact Growatt support.

temperature failed

Residual Il High

Leakage currenttoo
high

1. Checktheinverter wiring. Then
restarttheinverter.

2. Please contact Growatt support if
the problem persists after restart.




Error message

Temperature over Check if the temperature is within the
range specified range.

Error 408

PV voltage higher
PV Voltage High | thanthe
specification

Checkifthe PVinputvoltage is within
the specified range.

8.2 Decommissioning

8.2.1 Preparation

» Prepare safety gloves, a cross-head screwdriver, socket wrench, and other

tools.

» Power off the SPH system.

1. If the battery system is powered on, press the power button once to turn it off.
Before performing maintenance on the battery, ensure to turn off the circuit
breaker and confirm again thatthe battery system is powered off. Follow the
installation and wiring procedures described above.

2. Turn off the circuit breaker that connects the inverter to the grid.

3. Turn off the PV-side isolation switch.

4.Ensure that SPH is completely powered off, with the LCD screen turned off.

» Disconnectthe wires in the system.

8.2.2 Remove the Inverter

1. Power off the system, referring to Section 5.2.
2. Disconnect all cables connected to the SPH.
3. Remove screws securing the SPH.

4.Remove the SPH.

Note:

After powering off the SPH inverter, do not open the cover until 5 minutes later as
residual voltage exists, and it takes about 20 minutes for the inverter to cool down.

8.2.3 Packthe Inverter

Please handle the SPH inverter and the battery with care during transportation.
Keep them level and try to keep the batteries at approximately 50% SOC (State of
Charge) during handling.
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8.2.4 Dispose of the Inverter

Do notdispose of the SPH inverter together with the household
waste butin accordance with the disposal regulations for electronic
waste applicable atthe installation site.

8.3 Alarm Notifications

The remote communication function enables sending alarm notifications to
designated contact person via e-mail over the network. The datalogger uploads
the errortothe 0SS web, which then notifies the user via e-mail.

8.3.1 Requirements for Remote Communication

To enable the remote communication, you need to install a Growatt datalogger to
connecttothe Internetand upload data to the Growatt monitoring platform 0SS.
The requirements are listed below:

The datalogger has been properly commissioned and can operate normally.
Communication has been successfully established between the inverter and the
datalogger.

The system has been added to your OSS account on the website oss.growatt.com.

If a faultis detected, fault notifications will be sentto designated contacts once
an hour untilthe faultis cleared.



8.3.2 Setting up Remote Reporting

* Once the energy storage system has been successfully added on the 0SS, please
follow steps below:

a) Open 0SS, select your PV System, and navigate to “Settings”.

GROWATT  mme ~ it e ®

Dashboard

WUPONZS00A ¥

[—

00 254

000w,

%%

00a 09w 02a 34

Figure 8.1 0SS interface

b) Click “Add” under “E-mail Setting” section.

GROWATT =i ~

Setting £
Setting

el Sating —

No. Email Receiving Alarms Receive Weekly Reports y y Rope Operation:

Figure 8.2 Add the E-mail address
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c) Enterthe email addressinthe “E-mail” field, tick “Receiving Alarms”

click “Yes”.

E-mail

eceiving Alarms

Receive Weekly Reports

Receive Monthly Reports

Receive Storage Inverter Daily Report

Figure 8. 3 Set E-mail notifications

d) Verify if the e-mail address has been successfully added.

GROWATT  sme ~

", and

Setting

Recsive Weskly Reports

‘Operation’s successtul

Figure 8. 4 E-mail setup succeeded



8.3.3 Check Historical Alarms

If aninverter error occurs (including the Earth Fault error), the system will
automatically send alarm notifications to the e-mail address added in the
previous step. Users can also check other historical alarms on the 0SS by
operating the following steps:

a) Open 0SS, selectthe target system and navigateto “Log”.

GROWATT  mme - A Switch theme | @ Add Plant | & Add Data Logger | A Add Optimizer | ©

Dashboard 1 25°C

WUPONSS0A ¥

0.0 2.5

c: 96% Exported to Grid Loa

0.0& 09w 02

Figure 8.5 Goto “Log”

b) Historical alarms will be shown in the arear marked with a red box below.

GROWATT  =me v

Fault Log

Figure 8. 6 Historical alarms

NOTE:

The historical alarms/messages (if any) are shown inthe area marked with a red
box. From the area marked with a green box, you can choose the date and to view
the alarms by day/month/year.
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9 Appendix

9.1 Other Optional Accessories

75

The following chart lists optional accessories for the inverter. To place orders, you

can contact Growatt oryour dealer. (P/Nis for reference only and subject to

change.)
Name Description GROWATTP/ N
Used for data loggingin EU MR00.0011200
Shine link-X ing i
Usedfordatalggglngln MRO00 0011300
Australia
Shine WiFi-X COM interface MR00.0011000
_ SPM-CT-E RS485 meter sensor MR00 .0019000
(Single-phase CT meter)
. SPM-E RS485 meter sensor MROO0 .0008801
(Single-phase meter)
. SPM-C RS485 meter sensor MRO00 .0010801
(Single-phase meter)
RS485 meter sensor (standard) MR0O0 .0008300
TPM (Three-phase meter)
RS485 meter sensor (for Italy) MR0O0 .0008400

9.2 Safety Standards

Model

Certificates

SPH 3000TL-HU
SPH 3600TL-HU

CE, IEC62109, G98,VDEO126-1-1, AS4777, AS/NZS3100,
CEIO- 21, VDE-AR-N4105, EN50438, VFR, MEA, PEA,

IEC61727, IEC62116

SPH 4000TL-HU
SPH 4600TL-HU
SPH 5000TL-HU
SPH 6000TL-HU

CE, IEC62109, G99, VDEO126-1-19, AS4777, AS/NZS3100,

CElIO- 21, VDE-AR-N4105, EN50438, VFR, IEC61727,

IEC62116




f RinJOJolX

[O\ Growatt New Energy j

O G
Download
Manual

Shenzhen Growatt New Energy Co., Ltd.

4-13/F, Building A, Sino-German (Europe) Industrial Park,
Hangcheng Blvd, Bao'an District, Shenzhen, China

T +86 7552747 1942

E service@ginverter.com

W en.growatt.com

GR-UM-437-A-00 (PN:044.0123200)
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