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About This Document

This documentintroduces PV Off-grid Inverter SPE 6000-12000 US in terms of its
installation, electrical connection, operation, commission, maintenance, and
troubleshooting. Before installing and operating Inverter ensure that you are
familiar with the product features, functions, and safety precautions provided in
this document.

Symbol Description

Indicates a hazardous situation which, if not avoided, will resultin
death or serious injury.

DANGER

Indicates a potentially hazardous situation, if not avoided, could
resultinseriousinjury or death.
WARNING

Isusedto address practices which are not safety relevant.

NOTICE
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1 Information on this Manual

1.1 validity

This manualis valid for the following devices:
» SPE 12000 US, SPE 10000 US, SPE 8000 US, SPE 6000 US

1.2 Scope

This manual describes the assembly, installation, operation and troubleshooting
of this unit. Please read this manual carefully before installations and operations.

1.3 Target Group

This documentisintended for qualified persons and end users. Tasks that do not
require any particular qualification can also be performed by end users. Qualified
persons must have the following skills:

YV VY

Knowledge of how aninverter works and is operated.

Training in how to deal with the dangers and risks associated with installing
and using electrical devices and installations.

Training in the installation and commissioning of electrical devices and
Installations.

» Knowledge of the applicable standards and directives.
» Knowledge of and compliance with this document and all safety information.

1.4 Safety Instructions

WARNING

This chapter contains important safety and operating
instructions. Read and keep this manual for future reference.
1. Before using the unit, read all instructions and cautionary

.Allthe operation and connection please professional

. Allthe electricalinstallation must comply with the local

.Wheninstall PV modulesinthe daytime, installer should cover

.CAUTION-To reduce risk of injury, charge only deep-cycle

. Please be clear which kind of battery system you want, lithium

marking on the unit, the batteries and all appropriate sections
of this manual. The company has theright not to quality
assurance, if not according to the instructions of this manual
forinstallation and cause equipment damage.

electrical or mechanical engineer.

electrical safety standards.

the PV modules by opaque materials, otherwise it will be
dangerous as high terminalvoltage of modules in the
sunshine.

lead-acid type rechargeable batteries and lithium batteries.
Othertypes of batteries may burst, causing personalinjury

and damage.

battery system or lead-acid battery system, if you choose the

7.NEVER charge a frozen battery.

8. Be very cautious when working with metaltools on or around
batteries. A potential risk exists to drop a tool to spark or
shortcircuit batteries or other electrical parts and could
cause an explosion.

9. Foroptimum operation of this inverter, please follow required
spectoselectappropriate cable size. It's very important to
correctly operate this inverter.

10. Please strictly follow installation procedure when you want
todisconnect ACor DCterminals. Please refer to
INSTALLATION section of this manual for the details.

11. GROUNDING INSTRUCTIONS -This inverter should be
connected to a permanent grounded wiring system. Be sure
to comply with local requirements and regulation to install
thisinverter.

12. NEVER cause AC outputand DCinputshort circuited. Do NOT
connecttothe mains when DCinputshortcircuits.

13. Make sure the inverteris completely assembled, before the
operation.

14. Do not disassemble the unit. Take it to a qualified service
center when service orrepairisrequired. Incorrectre-
assembly may resultin arisk of electric shock or fire.

15. Toreduce risk of electric shock, disconnect all wirings before
attempting any maintenance or cleaning. Turning off the
unitwill notreduce this risk.

16. Thisis aclass A product.In a domestic environment this
product may cause radio interference in which case the user
may be required to take adequate measures.

wrong system, energy storage system can’t work normally.




2. Product Overview
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Fig 2.1Hybrid Power System

This is a multifunctional PV Hybrid inverter, integrated with a MPPT solar charge
controller, a high frequency pure sine wave inverter and a UPS function modulein
one machine, which is perfect for off grid backup power and self-consumption
applications. This inverter can work with or without batteries.

The whole system also need other devices to achieve complete running such as PV
modules, generator, or utility grid. Please consult with your system integrator for
other possible system architectures depending on your requirements. The WIFI /
4G moduleis a plug-and-play monitoring device to be installed on the inverter.
With this device, users can monitor the status of the PV system from the mobile
phone or from the website anytime anywhere.

2.1 Product Features

Rated power 6KW to 12KW, power factor 1.

2 strings of MPPT, Max. PV array power 9000watt to 18000Watt.

MPPT Voltage range 60Vdc-480Vdc, 550Voc.

Pure sine wave inverter and MPPT solar charge controller integrated inside.
Built-in ATS for automatic grid and generator switching.

Able to work with or without battery.

With CAN/RS485 for BMS communication.

WIFI/4G wireless monitoring(optional).

Parallel operation up to 9 units (only with battery connected).

With smart load function.
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2.2 Panel and Port Definitions
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Fig 2.2 Panel and Port Definitions

Panel operation

1. LCD display

2. Statusindicator

3. Chargingindicator

4. Faultindicator

5. Function buttons

Communication port

6.USB communication port

7. Connection 21

8.BMS communication port (support
CAN/RS485)

9. RS485 communication port (for
expansion)

10. Parallel communication ports

11. Parallel communication DIP

12.NC

13.Dry contact

21. WIFI / 4G communication port

Connection port

16. Generator input(smart load)

17. Grid input

18.PE

19. AC output(main)

22. Battery input

24.PV1input

25.PV2input

Other

23. Power on/off switch




3. Installation Instructions

3.1 Accessory list

Part List

Item|Iltem Name

A |[Theunit

Communication cable

Parallel
communication cable

O-type terminal 4

B
C
D |R-typeterminal
E
F

User manual 1

3.2 Points for attention

Considerthe following points before selecting where

toinstall:

® |nstallthisinverter ateye levelin order to allow the
LCD display to be read at all times.

®* The ambienttemperature should be between -10°C
and 50°Cto ensure optimal operation.

®* Therecommended installation positionisto be
adhered to the wall vertically.

* Do notinstallin too narrow confined space and pay attention to ventilation.

Be sure to keep other objects and surfaces as shown in the right diagram to

guarantee sufficient heat dissipation and to have enough space for removing

wires.

If the energy storage isinstalled in areas with salt damage, it will be

corroded and may cause fire.

Therefore, do notinstallitoutdoorsin areas with saltdamage. The areas
with salt damage are defined as the areas which are not 500m away from shore
orwill be affected by sea breezes. The areas affected by the sea breezes vary
depending on meteorological conditions (e.g. typhoons, monsoons) or
topographical conditions(dams, hills).

SUITABLE FOR MOUNTING ON CONCRETE OR OTHER NON-COMBUSTIBLE

SURFACE ONLY.
«200mm o | 200 mm,, 26

4]
)
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Installthe unit by screwing three screws. It's recommended to use M4 or M5
Sscrews.

Preparation for wiring.

Before connecting all wiring, please take off bottom cover by removing four
screws as shown below.

3.3 Battery Connection’

All wiring must be performed by a qualified person.

® ShockHazard: Installation must be performed with care due
to high battery voltage in series.

e Always disconnect all circuit breakers before making
connections to the battery power cable.

® Make sure the battery power cable positive (+) must be
connected to battery positive (+), negative (-) must be

WARNING connected to battery negative (-).

® Do notplace anything between the flat part of the inverter
terminal and the ring terminal. Otherwise, a short circuit may
occur, resulting in overheating and fire.

® Do notapply anti-oxidant substance on the terminals before
terminals are connected tightly.

3.3.1 Wiring preparation

1. Forsafety operation and regulation compliance, it's requested to install a
separate DC breaker (over-current protector) or disconnect device between
battery and inverter. It may not be requested to have a disconnect device in some
applications, however, it's still requested to have DC breaker installed. Please
refertotypicalamperage in below table as required breaker size.

Recommended DC breaker specification of battery for a single inverter:

Model 1 unit*
SPE 12000 US 400A / 60VDC
SPE 10000 US 350A /60VDC
SPE 8000 US 300A / 60VDC
SPE 6000 US 200A / 60VDC




2. It'sveryimportant for system safety and efficient operation to use appropriate

cable for battery connection. Toreduce risk of injury, please use the proper

recommended cable and terminal size as below.
Recommended battery cable and terminal size:

Model Wire Size Torque value
SPE 12000 US 2*2 AWG 2*33.62mm? 2-3Nm
SPE 10000 US 2*2 AWG 2*33.62mm? 2-3Nm
SPE 8000 US 2*4 AWG 2*21.15mm? 2-3Nm
SPE 6000 US 2*4 AWG 2*21.15mm? 2-3Nm

3. Battery Module Selection:

actual situation.

O-type terminal:

Choose the appropriate battery according to the

Battery Type | SPE12000US | SPE 10000 US SPE 8000 US SPE 6000 US
Lead-acid 400Ah capacity|300Ah capacity|300Ah capacity|200Ah capacity
Battery battery battery battery battery
S 400Ah capacity|300Ah capacity|300Ah capacity|200Ah capacity
Lith B
Ithium Battery battery battery battery battery

3.3.2 Battery power cable connection

Please follow below steps to implement battery connection:
1. Assemble batteryring terminal based onrecommended battery cable and

terminal size.

2. Connectall battery packs as units requires.
3. Insertthering terminal of battery cable flatly into battery connector of inverter

and make sure the bolts are tightened with torque of 2Nm.
Make sure polarity at both the battery and the inverter/charge is correctly
connected andring terminals are tightly screwed to the battery terminals.

3.3.3 Lithium battery communication cable connection

If used with lithium batteries, make sure to connectthe BMS communication cable
between the battery and the inverter. Itis recommended to use lithium batteries
that have been tested with our configuration.

Please follow below steps to implement BMS communication cable connection:
1. Connectone end of the battery's communication cable to the inverter's BMS
communication port (below left), which supports R5485 or CAN protocols.

2. The other end of the battery communication cable plugs into the battery com
munication port (RS485 or CAN).

3. Theinverter BMS port pin and RS485 port pin assignment shown as below:

Pin number | BMS port RS485 port
(for expansion)
1 RS485B RS485B
2 RS485A RS485A
3 - -
4 CANH -
5 CANL -
6 - -
7 - -
8 - -




Note: The RS485 port (for expansion) is used for communication expansion and
connection to external devices.

Note: In orderto ensure the normal communication of lithium battery BMS, please
setthe battery type as "Li" in program 5, and then LCD will automatically switch to
program 36 to selectthe communication protocol. You can Choose R5485
communication protocol which is from LO1 to L50, and you can also choose CAN
Communication protocol which is from L5171 to L99. (About the specific protocol
address of the inverter, please consult the dealer or manufacturerto choose which
communication protocol to match the BMS).

3.4 AC Connection

® Allwiring must be performed by a qualified personnel.

® ShockHazard: Besurethat AC power sourceis disconnected
before attempting to wire it to the unit.

® Always disconnectall circuit breakers before making Grid/
GEN/ AC output connection.

® Besuretoconnect ACwires with correct polarity. IfLand N
wires are connected reversely, it may cause utility short-
circuited when these inverters are worked in parallel
operation.

® There are threeterminal blocks with “Grid”, “GEN/Smart
Load” and “Load” markings. Please do not mistakenly
connecttheinputand output connectors.

® Appliancessuch as air conditioner are required at least 2~3
minutes to restart becauseit’srequired to have enough time
to balance refrigerant gasinside of circuits. If a power
shortage occurs and recoversin a shorttime, it will cause
damage to your connected appliances. To prevent this kind of
damage, please check with manufacturer of air conditioner
thatifit's equipped with time-delay function before
installation. Otherwise, this off grid solar inverter will trig
overload fault and cut off outputto protect your appliance but
sometimes itstill causes internal damage to the air
conditioner.

WARNING

3.4.1 Connection preparation

1. Before connectingto ACinput power source, please install a separate AC
breaker between inverter and Grid power source. This will ensure the inverter can
be securely disconnected during maintenance and fully protected from over
current of Grid. Please refer to typicalamperage in below table as required
breakersize.

Recommended breaker specification of Grid for a single inverter:

Model

1 unit*

SPE 12000 US

70A / 230VAC

SPE 10000 US

70A / 230VAC

SPE 8000 US

70A / 230VAC

SPE 6000 US

70A / 230VAC

2. Itisveryimportant for system safety and efficient operation to use appropriate
cable for Grid connection, GEN connection, Load connection and Smart Load
connection. Toreduce risk of injury, please use the properrecommended cable
size as below.

Recommended AC wires size:

Model AC Input Wire Size AC Output Wire Size | Torque value

SPE 12000 US 1*6 AWG 13.3mm? | 1*6 AWG | 13.3mm? 1.2-1.6 Nm

SPE 10000 US 1*6 AWG 13.3mm? | 1*7AWG |10.55mm? 1.2-1.6 Nm

SPE 8000 US 1*6 AWG 13.3mm? | 1*8AWG | 8.37mm? 1.2-1.6 Nm

SPE 6000 US 1*6 AWG 13.3mm? | 1*8AWG | 8.37mm? 1.2-1.6 Nm

3.4.2 Grid/GEN/ Load wires Connection:

Please follow the steps below to make Load/ Smart Load/Grid/GEN connections:
1. Remove the insulation covers of the seven wires.
2. Connect the PE protection line first, and then lock in the Load,

SmartLoad line, Grid line, and GEN line in order.
3. Corresponding polarity positions marked on the terminals.
Please refer to the following:

2 - Ground (yellow- green), L1=>LINE (brown or black), N> Neutral (blue),

L2—>LINE (grey)

T.Insertfirst Load wires according to polarities indicated on terminal block and
ensure that the buckle presses the wire tightly.
L1 LINE (brown or black), N= Neutral (blue), L2->LINE (grey)

10
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2.Insert Grid wires according to polarities indicated on terminal block and
ensure that the buckle presses the wire tightly.
L-> LINE (brown or black), N- Neutral (blue), L2->LINE (grey)

3.Insert GEN or SMARTLOAD wires according to polarities indicated on terminal

block and ensure that the buckle presses the wire tightly.

(Refer to Program 90 for how to use them as generator input or smart output.)
L= LINE (brown or black), N- Neutral (blue), L2=>LINE (grey)

4.Make sure the inverter metal housing is grounded (Ground in the grid system).

Z=>Ground (yellow-green . .
T e v 9 ) R-type terminal:

Precautions:

1)Before performing the above operations, please ensure that your operating
environment is: Non-energized environment.
2)After inserting the wire according to the polarity marked on the terminal, don't
forget to check that the screw is tightened or the buckle presses the wire tightly.
3)After you complete all wiring, please check again to confirm whether the
corresponding wires are connected in the correct position to avoid misoperation
that may cause the inverter to fail to work properly or damage your equipment.
These details that cannot be ignored ensure a good user experience to a certain
extent.

3.5 PV Connection

e Allwiring must be performed by a qualified personnel.

e Shock Hazard: Operation with power onis strictly prohibited.

e Before connecting the PV input, be sure to turn off all circuit
breakers and confirm that the machine is powered off.

e Besuretoconnect PV cable with correct polarity.

WARNING

3.5.1 Connection preparation
1. Before connecting to PV modules, please install separately a DC circuitreaker

betweeninverter and PV modules.
Recommended breaker specification of PVinputfor a single inverter:

Model 1 unit*
SPE 12000 US 30A / 550Vvdc
SPE 10000 US 30A / 550Vvdc
SPE 8000 US 30A / 550Vvdc
SPE 6000 US 30A / 550Vvdc

2.1t" very important for system safety and efficient operation to use appropriate
cable for PV module connection. To reduce risk of injury, please use the proper
recommended cable size as below

Model Wire Size Torque value
SPE 12000 US 1*9 AWG 8.4mm? 1.2-1.6 Nm
SPE 10000 US 1*9 AWG 8.4mm? 1.2-1.6 Nm
SPE 8000 US 1*9 AWG 8.4mm? 1.2-1.6 Nm
SPE 6000 US 1*9 AWG 8.4mm? 1.2-1.6 Nm

3. PV Module Selection:

When selecting proper PV modules, please be sure to consider below parameters:

1.0pencircuit Voltage (Voc) of PV modules not exceeds max. PV array open circuit
voltage of inverter. Exceeding the limit will cause damage to the inverter.
2.0pencircuit Voltage (Voc) of PV modules should be higher than start-up
voltage. Lower than will lead to insufficient photovoltaic.

INVERTER MODEL SPE 12000 US|SPE 10000 US| SPE 8000 US | SPE6000 US

Max. PV Array Open

. . 550Vdc
Circuit Voltage

Start-up Voltage 120vdc

PV Array MPPT

60Vdc~480Vdc (Recommend 380Vdc )
Voltage Range

Quantity Of PV Panels Recommend 2~11 photovoltaic panels

12
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3.5.2 PV cable Connection:

Please follow below steps to implement PV module connection:

1.Remove insulation sleeve 10 mm for positive and negative conductors.
2.then connect positive pole (+) of connection cable to positive pole (+) of PV
input connector, connect negative

3.6 Communication Connection

Please use supplied communication cable to connectto inverter and PC. Follow
on-screeninstruction to install the monitoring software. For the detailed software
operation, please check user manual of software. The monitoring software is
downloadable from our website www.ginverter.com.

3.7 Dry Contact Signal

Thereis one dry contact(3A/250VAC) available ontherear panel. Dry contacts are
used to connectgenerators. Asshowninthe table below. When the inverter meets
the conditions on the left, it will perform the function on the right. It could be used
to deliver signalto external device When the following conditions are met.

Dry contact

Unit . port:
Status Condition
NC&C|NO &(
If program 24 is set to automatic
Power Off | Unitis off and no outputis powered Close | Open
Outputis powered from Utility Close | Open
Batt It L
a ery\{o age (S0C)< Low Open | Close
Program DCwarning voltage(S0C)
01.s.eta.s Battery voltage(S0C) >
PowerOn|gytputis utility first setting value in Program 13 close | oven
powered from or battery charging reaches P
Battery or Solar floating stage
Battery voltage (SOC)<
Prqgram Setting value in Program 12 Open | Close
01is set
as SBU or | Batteryvoltage (SOC)>
Solar first Settingvaluein?rogramB Close | Open
or battery charging reaches
floating stage
If program 24 is set to enable
Outputis
The dry contact always sends a power-
Power On | powered from . Y way pow Open |[Close
onsignal.
Battery or Solar
If program 24 is set to disable
Outputi
utputis The dry contact always sends a power-
Power On | powered from . Close [Open
off signal.
Battery or Solar

14
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3.8 Final Assembly

Double checkthat all wiring is correct. Please put bottom cover back by screwing
four screws as shown below.

3.9 Wiring system for inverter

4. Operation

4.1 Power ON/OFF

After correct installation, switch on the battery switch, switch on the inverter
switch, wait about 40 seconds, inverter output.

4.2 Display Panel Introduction

The operation and display panel, shown in below chart, is on the front panel of
theinverter. Itincludes three indicators, four function keys and a LCD display,
indicating the operating status and input/output power information.

1. LCD display

2. Status indicator

3. Chargingindicator
4. Faultindicator

5. Function buttons

LCD display

LED Indicator

Messages
Solid On | Outputis powered by utility in Line mode.
Green - :
Flashing Outputis powered by battery or PVin

battery mode.

Solid On | Batteryis fully charged.

@ CHG Green - - -
’ Flashing | Batteryischarging.
Solid On | Faultoccursintheinverter.
A FAULT Red - - — - -
Flashing | Warning condition occursintheinverter.
Function Buttons
Button Description
ESC To exit setting mode
up To go to previous selection
DOWN To go to next selection
ENTER To confirm the selection in setting mode or enter setting mode

16
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4.2.1LCD Display Icons

m888m3889m5888W

GRIDTIE

. :';TL:.':::IZ.
B BBW BBM“BBBé

® Indicate warning code or fault code

‘.'} Indicate awarning or a faultis happening
9 Indicate it’s during setting values
Indicate the alarm is disabled

In battery charge mode, battery icon will present Battery Charging Status

Status

lcon

| Description

AC Input Information

@

Gridicon

=]

Generatoricon

@

Indicate ACinput power, ACinputvoltage, ACinputfrequency,
ACinputcurrent

Constant Current
mode / Constant

Voltage mode

Floating mode. Batteries are fully charged.

Battery voltage LCD Display
<48V 4 bars will flashin turns.

Bottom bar will be on and the other
48~50v three bars will flash in turns.
50~52V Bottom two barsyvlllbegn andthe

othertwo bars will flash in turns.

Bottom three bars will be on and the

>52V .
top bar will flash.
4 barswillbe on.

AC BYPASS

Indicate AC power loads in bypass

PV Input Information

In battery discharge mode, battery icon will present Battery Capacity

Yy iy
I 4m PV2 3 48
PV1 ida ism

Left: PV1inputicon Right: PV2inputicon

Load Percentage

Battery Voltage LCD Display

@

Indicate PV power, PV voltage, PV current, etc.

Output Information

Invertericon

Indicate output voltage, output current, output frequency,
inverter temperature

Load Informati

on

Load >50%

<41.2V

41.2~43.2V

43.2~45.2V

>45.2V

Loadicon

Indicate power of load, power percentage of load

Indicate overload happened

Indicate short circuithappened

Battery Information

Indicate battery level by 0-24%, 25-49%, 50-74% and 75-100%
in battery mode and charging statusin line mode.

50%>Load >20%

<43.6V

43.6~46V

46~47.6V

>47.6V

Indicate battery voltage, battery percentage, battery current

Indicate SLA battery

8
®
-

Indicate lithium battery

CHARGING
soL

SoL+uTi
Only SOL

Indicate charging source priority: solar first, solar and utility, or
only solar

Other Informat

ion

Load<20%

<44.8V

44.8~46.8V

46.8~48.8V

>48.8

LT 20 N

SOL.FIRST
BAT.FIRST
UTLFIRST

Indicate output source priority: solar first, utility first, SBU mode
or SUB mode

18



4.2.2 Display Information Right: PV2 inputvoltage
(® Battery voltage

The LCD display information will be switched in turns by pressing “UP” or .
® Warning or Fault code

“DOWN" key. The selectable information is switched as below order: voltage,
frequency, current, power, temperature, energy, firmware version. @ ACInputfrequency
@ @ @ @ Output frequency

L1 Mwh L1 MWh ® Load power
L0888 -5Ba: BBB?’W @ PV energy sum

= I @ (® Battery percentage

() F . ! ® Warning or Fault code
o Jd .. T oo @ AC Input current

SR o g :‘:.:,0;:;{%= :‘:.L:.'::,Z@ @ Output current

O Mwh ® Load percentage
BB < '3'3'3 BBBA @ Left: PV1input current
@ @ Right: PV2 input current
Setting Information LCD dlsplay (® Battery charging current

® Warning or Fault code
® ACinput power
@ Outputvoltage
® Load power
@ Left: PV1input power
Right: PV2 input power

- ® Battery charging power
T 8955 S"lg 8 14 ® Warning or Fault code

MAC Input voltage
Left: Grid Input Phase voltage
Right: Grid input Line voltage
@ Outputvoltage
® Load percentage
@ Left: PV1inputvoltage i £
Right: PV2 inputvoltage egg L 5._|9'

® Battery voltage
® Warning or Fault code
*Default Display Screen

® ACinput power
@ Inverter temperature
® Load power

@ACInputvoltage @ Left: PV1 temperature
Left: Generator Input Phase Right: PV2 temperature
voltage ®Left: LLC temperature
: M
Right: GeneratorinputLine Right: Battery temperature J05. 219. O 3. 280. O
voltage 2420, =20’ _ 86, 2240, =240’ _ 81 ® Warning or Fault code
. . s A\ A

(IftheACl'nputls only @ ' Z @Left: Today's AC input energy
generator input, it means that Right: Total AC input energy
whatis displayed atthistime is| m 3 = P Le il — [

ommer Output frequenc
the inputvoltage of the 2969 550. D 1+| 2955 5530 Ol v K y

B Left: Today's load energy A
Right: Total load energy u.
@ Left: Today's PV energy
Right: Total PV energy
® Left: Today's battery
discharge energy
Right: Total battery
discharge energy
®Indicate today's energy or
total energy.

generator. The current, power
and frequency displayed after
turning the page are also the
input parameters of the
generator, which will not be
explained below.)

@ Outputvoltage

® Load percentage

@ Left: PV1 inputvoltage

] — P
Qg 23110
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Firmware version
(CPU1:169-00-527; CPU2:142-
00-529; CPU3:170-00-528)

Time
(13:54:29, May 29, 2024)

4.2.3 Operating Mode Description

Line Mode

The unit will

Charging by PV energy

-

i 4

provide
output power
from the
mains. It can
also charge
the battery at

cuaname |
o

i 4

line mode.

No battery connected

Operation mode Description |LCD display

Standby mode /Power saving No outputis |Charging by PV No charging
mode supplied by |energy

Note: the unit but it

*Standby mode: The inverteris |still can

not turned on yet but at this time,| charge .

the inverter can charge battery |batteries. ™

without AC output.

*Power saving mode: If enabled,
the output of inverter will be off
when connected load is pretty
low or not detected.

i curene ¥

P J— i soLwm -

=

Battery Mode

The unit will
provide
output power

from battery
and PV
power.

soL

Fault mode

Note:

*Fault mode: Errors are caused
by inside circuit error or external
reasons such as over
temperature, output short
circuited and so on.

PV energy can
charge
batteries.

Charging by PV
energy

§ e ¥

> H
{4 ... i sowwm -

No charging

= -

22
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4.3 LCD parameter setting
4.3.1General settings

After pressing and holding ENTER button for 3 seconds, the unit will enter setting
mode. Press “UP” or “DOWN" buttonto select setting programs. Then press
“ENTER” buttonto confirmthe selection or ESC button to exit.

Program

Description

Setting Option

01

Output source
priority: To
configure load
power source
priority.

(After program
67 are enabled,
this programiis
fixed SUB and
cannotbe set.)

Solar first

Solarenergy provides power to the loads as first
priority.

If solarenergy is notsufficientto power all connected
loads, battery energy will supply power the loads at
the same time.

Utility provides power to the loads only when any one
condition happens:

- Solarenergyis notavailable

- Battery voltage drops to either low-level warning
voltage or the setting pointin program 12.

o]
1M nn
IE'U

EHEI: Aoy

Utility first

Utility will provide power to the loads as first priority.
Solar and battery energy will provide power to the
loads only when utility power is not available.

SBU priority(default)

Solar energy provides power to the loads as first
priority.

If solar energy is not sufficient to power all connected
loads, battery will supply power to the loads at the
same time.

Utility provides power to the loads only when battery
voltage drops to either low-level warning voltage or
the setting pointin program 12.

e O
SUB priority Dppr SU DD I
Solarenergy provides power to the loads as first
priority.

If solar energy is not sufficient to power all connected
loads, solar and utility will power loads at the same
time.

Battery provides power to the loads only when solar
energy is not sufficient and there is no utility.

Maximum SPE 12000 US: Default 120A, 0A~250A Settable.
charging SPE 10000 US: Default 120A, 0A~220A Settable.

02 |current:settotaligpe goog Us: Default 120A, 0A~190A Settable.
charging current| gpe 6000 US: Default 120A, 0A~140A Settable.
forsolarand (Max. charging current = utility charging current +
utility chargers. solar charging current)

(If Llis selected in Program 5, this program can't be
setup)
Appliance (default)
,I:Cnlgé)utvoltage If.sel.ected,acceptableACinputvoltagerangewillbe
(After program \évsltr;lz(;VAc
03 67 are enabled, -
. . UPS
this program is
fixed UPS and If selected, acceptable ACinputvoltage range will be
cannot be set). e
within:
95~140VAC
Saving mode disable (default)
If disabled, no matter connected load is low or high,
Power saving the on/off status of inverter output will not be
04 mode effected.
enable/disable |saving mode enable
If enabled, the output of inverter will be off when
connected load is pretty low or not detected.
AGM (default)—Suitable for lead-acid battery
Items that cannot be set 19 20 21
default 56.4V |54V 42V

05 |Batterytype Items that |default |[SetrangelSetrequirements

can be set:

02 120A 0A~250A

11 60A 0A~250A

12 46V 44~51.2V | <13 setting value
13 54v 48~58.0V

24
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Flooded—-Suitable for lead-acid battery or flood
battery

Items that cannot be set: 19 20 21
default 58.4V | 56V 42V
Items that default|Setrange |Setrequirements
can be set:

02 120A |0A~250A

11 60A 0A~250A

12 48V 44~51.2V |<13 setting value
13 56v 48~58.0V

11 20A 0A~250A

12 48V 44~51.2V | <13 setting value

13 52V 48~58.0V

19 54V 48~58.4V

20 54V 48~58.4V |Suggestion=19
setting value

21 46V 40~48V <12 setting value

Lithium (only suitable when communicated with BMS
communication)

[Items thatcannotbeset: | 02 | 19 [ 20 |
Items that |default|Setrange |Setrequirements
can be set:

11 20A 0A~250A

12 50% 10%~95% |<13 setting value
13 95% 15%~100%

21 20% 5%~50% <12 setting value

Auto restart

Restartdisable (default)

Restartenable

User-Defined—Suitable for lead-acid battery, battery
parameters can be set manually

Items that |default|Setrange |Setrequirements
can be set:

02 120A 0A~250A

11 60A 0A~250A

12 46V 44~51.2V | <13 setting value
13 54V 48~58.0V

19 56.4V |48~58.4V

20 54V 48~58.4V

21 42V 40~48V <12 setting value

User-Defined 2 (suitable when lithium battery

without BMS communication or communication
protocol not matched with the inverter, battery
parameters can be set manually)

Items that |default|Setrange |Setrequirements
can be set:

02 20A 0A~250A

06 when overload
occurs
Auto restart Restartdisable (default) |Restartenable
07 when over
temperature
occurs
120V (default) 110V
08 Outputvoltage 100V
0 Output 50Hz 60Hz (default)
frequency
AL 60
; o
Maximum rC noono
utility [y [ I
11 &Generator SPE 12000 US: Default 60A/40A, 0A~250A Settable.
charging SPE 10000 US: Default 60A/40A, 0A~220A Settable.
current SPE 8000 US: Default 60A/40A, 0A~190A Settable.
SPE 6000 US: Default 60A/40A, 0A~140A Settable.
Note: If setting value in Program 02 is smaller than
thatin Program 11, the inverter will apply charging
current from Program 02 for utility charger
Setting voltage
point back to
utility source
12 when selecting

“SBU priority”
or “Solar first”
inprogram 01

The defaultvalue and adjustable range vary in
different Battery type, please refer to program 5 for

details

26
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13

Setting voltage point
back to battery mode
when selecting “SBU
priority” or “Solar

first” in program Olor
“Solar first” in
program 01

The defaultvalue and adjustable range vary in
different Battery type, please refer to program 5 for

details

20

Floating charging
voltage.

Default 54.0V, 48.0V~58.4V Settable

If this off grid solar inverter is working in Line,
Standby or Fault mode, charger source can be

programmed as below:

Charger source

Solar first (default)

Solar energy will charge
battery as first priority.
Utility will charge battery
only when solar energy is
not available.

priority: To configure

Solar and Utility

Solar energy and utility

Low DC cut-off

The defaultvalue and adjustable range vary in different
Battery type, please referto program 5 for details

Note: The low voltage alarm pointis (program21) +2V.
When this value is reached, the machine reports 04.
When reach Low DC cut-off voltage:

14
chargersource will both charge battery.
priority. Only Solar Solarenergy will be the
only charger source no
matter utility is available
or not.
If this PV Hybrid Inverter is working in Battery mode
or Power saving mode, only solar energy can charge
battery. Solar energy will charge battery if it's
available and sufficient.
Alarm on (default) Alarm off
15 [Alarm control
Backlighton Backlight off (default)
16 |Backlight control
; ; Alarm on (default) Alarm off
17 Beeps v.vhllle primary
sourceisinterrupted
Overload bypass: Bypass disable (default) |Bypassenable
When enabled, the
18 unit will transfer to
line mode if overload
occursin battery
mode.
19 |C.V.chargingvoltage.

Default 56.4V, 48.0V~58.4V Settable

21 voltage. 1) If battery poweris only power source available,
inverter will shut down.
2) If PV energy and battery power are available, inverter
will charge battery without AC output.
If PV energy, battery power and utility are all available,
inverter will transfer to line mode and provide output
power to loads, and charge the battery atthe same
time.
Parallel expansion: (default) | Three-phase parallel
mnr 1an operation: L1issetasR-
H' - lBU phaseand L2 issetasS-
phase
o o
ACoutput mode Three-phase parallel Three-phase parallel
*This setting is only|operation: L1 is setasS- operation: L1issetasT-
available when thelphase and L2 issetas T- phaseandL2issetasR-
inverterisin phase phase
standby mode o o
23 | (Switch off). PrLL P23 023 [Prue P32 024
Note:
Parallel operation
canonly When the units are paralleled for expansion or used
work when battery|alone, please select "PLV" in program 23. When the two-
connected phase phase angleis 180 degrees, please select 180;

when the phase angleis 120 degrees, please select 120.
At leasttwo or more inverters are required to support
three-phase equipment, and 1 inverter has two phases.
Please select"P12" in program 23 to connectto R-
phases and S-phases, "P23" to connectto S-phases and
T-phases, and "P31"to connectto T-phases and R-
phases.
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Automatic (default)

The dry contact can
intelligently generate a

Battery Default 58.4V, 48.0V~58.4V Settable
44 | equalization
voltage
45 Battery Default 60min,
equalized time 5min~900min Settable
Batt
46 eau:lriied Default 120min,
.q 5min~900min Settable
timeout
47 Equalization Default 30days, 1 days~90
interval days Settable
Equalization activated Equalization activated
immediately on immediately off(default)
o If equalization functionis enabled in program 43, this
Equalization program can be setup. If “On” is selected in this
48 | activated

immediately

program, it’s to activate battery equalization
immediately and LCD main page will shows “E9f
“Off"” is selected, it willcancel equalization function
until next activated equalization time arrives based on
program 47setting. At this time, “E9” will notbe shown
in LCD main page.

U n N ¢ | power-on or power-off
dl ':l F“:u l_lE“': signalto the generator
Dry Contact Signal based onthe battery
24 | Fordetails, please voltage.
referto Chapter3.7 Erll_alble cn A |° The dry contact always
dl j CIIH uE‘l sends a power-on signal.
D:fable ¢ | The dry contacts always
CII '3' E” 5 DE"{ send a power-off signals.
78 Address setting (for
expansion)
Default 1, 1~255 Settable
RS485
. . o
Communication Protocol 1~50
unicat PeECL LD 036
36 protocol
CAN Communication| o
P 1~
protocol PEEL ES U3b rotocol 51~99
37 Realtime setting--- Default 2018, range
Year 2018~2099
Real time setting---
Def 1 1~12
38 Month efault 01, range 0
Real ti tting---
39 | neartimesetting Default 01, range 01~31
Date
R ) L
40 | Realtimesetting Default 00, range 00~23
Hour
Realti ing---
41 galtlmesettlng Default 00, range 00~59
Minute
42 Realtime setting--- Default 00, range 00~59
Second
Battery equalization Battery equalization
enable disable(default)
o
o C . M
43 | Battery equalization ,_q EH = ULB

If “Flooded” or “User-Defined” isselectedin
program 05, this program can be set up.
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49

Utility charging
time

0000(default)

Allow utility to charge
the battery all day
run.

The time allows utility to charge the
battery.

Use 4 digits to represent the time
period, the upper two digits represent
the time when utility start to charge the
battery, setting range from 00 to 23,
and the lower two digits represent the
time when utility end to charge the
battery, setting range from 00 to 23.
(eg: 2320 represents the time allows
utility to charge the battery is from
23:00 to the next day 20:59, and the
utility charging is prohibited outside of
this period)

55

Setting solar
energy supply
priority when
selecting “SUB

Charge first

Solar energy provides power to charge
battery as first priority. Solar energy
provides power to the loads as second
priority. Solar energy provides power to
feed to grid as third priority.

Load first(default)

Solar energy provides power to the

50

Utility output
time

0000(default)
Allow utility to power
the load all day run.

The time allows utility to power the
load.

Use 4 digits to represent the time
period, the upper two digits represent
the time when utility start to power the
load, setting range from 00 to 23, and
the lower two digits represent the time
when utility end to power the load,
setting range from 00 to 23.

(eg: 2320 represents the time allows
utility to power the load is from 23:00
to the next day 20:59, and the utility
power is prohibited outside of this
period)

priority” in loads as first priority. Solar energy
program 01 provides power to the charge battery as
second priority. Solar energy provides
power to feed to grid as third priority.
NG relay
enable(default) Grounding in inverter operation mode,
] . . .
ungrounded in grid operation mode
s| Nerelay NGrY ENR 056" reop
enabie seting NG relay disable o
No grounding in any mode
nory di'5 056)7°° gman
The power grid| Disable(default) Enable
mode allows o o
57| thesmartload |[OP2 di'S 0587 OP2 ENR 05

output to
remain on.

54

Lithium battery
strong charging
execution cycle
time.

(If program 05
issetto Liand
setto ON, it
means that the
lithium battery
is periodically
forced to
charge to SOC
of 100%. OFF
indicates that
the function is
not enabled)

OFF: Turn off periodic
strong charging

ON: Turn on periodic strong charging.
Default 30days, 1 days~90 days
Settable

o]
Lid on o 054
o]
Lty 030 054

58

Setting of the
smart load
output time
period.

* Note: When
time period 1
is setto
"Sta0000-
End0000" it
means that the
smart load can
output all time
periods.

First time period

Smart load output stgrt time

o| 0000 StR 0S8
0000 00! OSB{smartload outputshgtdown time
0000 ENRd 0S8
Second time period Smart load output st%rttime
o| 0000 GStR 0S8
oooo 0oo2  0se -
UuuL U Y Smart load output shutdown time
e
0000 ENg 058
Third time period Smart load output start time
o
Smart load output shutdown time
fed
0000 ENd 058

The time setting consists of 4 digits, with the first two digits
representing hours and the last two digits representing
minutes. For example, Sta2300-End2059 represents the smart
load output time range from 23:00 to 20:59 the next day.
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59

The cut-off battery
voltage point/SOC
setting for the

smart load output.

055 480, 059

Default 48.0V, 44.0V~54.0V Settable
Lithium battery mode: Default 60%, 20%~95% Settable

60

Recovery battery
voltage point/SOC
setting for the
smart load output.

o
bACF 530. OBOD
Default 53.0V, 48.0V~58.0V Settable

Lithium battery mode: Default 90%, 20%~100% Settable

GEN/SMARTLOAD
port can be
90| used as generator

GEN/SMARTLOAD Port as
generator input
(default)

input or
smart load output.

SoAP OP? 090

GEN/SMARTLOAD Port as smart
load output

61

Setting of PV power
value for the smart
load output to be
turned on

ID I_IL ﬁAI’IKw

uu

o]

06 |

SPE 12000 US: Default OKW, OKW~12KW Settable
SPE 10000 US: Default OKW, OKW~10KW Settable
SPE 8000 US: Default OKW, OKW~8KW Settable
SPE 6000 US: Default 0KW, OKW~6KW Settable

4.3.2Hide settings

1) After pressing and holding UP and DOWN buttons at the same time for 3
seconds, the unit will enter PASS mode. Change the middle three numbers 000 to

62

Menu Return

Disable(default)

et di s

Display screen page remains
stuck

Settings

Enable

nENY ENA

Automatically return to the main
page after no human-machine
interface operation within five
minutes

65

Generator run time

cn
m

3
L
cz
]

Default 00, range 01~24

The time allows Generator to
work.

Use 2 digits to represent the
time period,setting range from
00 to 24. (eg: 02 represents the
time allows Generator to run
for two hours.

Note: 00 represents that the
generator can run continuously.

66

BMS

Enable (default)

bn5E  ENA

If BMS Communication Loss,
The inverter 04 and 20 warning
Icon flashing, but enable to
work for original status.

Communication
Loss

Disable

bnSE di 5

If BMS Communication Loss,
The inverter 04 and 20 warning
Icon flashing and disable to
work.(cut off the output and
can't charge)

111.
Program Description Setting Option
o |SPE 12000 US:
ICAP 120 027 |Themodelofthe current
modelis 12.0KW.
SPE 10000 US:
Inverter model o
. HrAo oo o2 The model of the current
query (View the 1L (TR B gl | .
27 inverter model size modelis 10.0KW.
SPE 8000 US:
of the current r non no3 Th delofth t
model.) HCRP 0BD 020 emo. elofthe curren
modelis 8.0KW.
o SPE 6000 US:
e mcn  noa |Themodel of the current
HLAP "'E"U O modelis 6.0KW.
|
E‘E’L' Users can calibrate the
Grid input voltage grid voltage within a
(L1-L2) calibration o |rangeofx9Vbasedon
Orgy 224 029 [thecurrentgridvoltage
= parameters displayedin
ic5, the upper left corner of
29 Grid input voltage the LCD screen. Calibrate
(L1-N) calibration o the grid voltage by
ord ! lE'S n29 inputting the actual grid
= voltage.
'EJv *Note: The grid voltage
Grid input voltage must be greater than
(L2-N) calibration o 90V for voltage
Oral 125 029 calibration
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Battery voltage
calibration

cd
CJe

Users can calibrate the battery
voltage within arange of £ 9V
based onthe current battery
voltage parameters displayedin
the upper left corner of the LCD
screen. Calibrate the battery
voltage by inputting the actual
battery voltage.

*Note: The battery voltage must be
greaterthan 40V for voltage
calibration.

Users can perform PV1 voltage

31

Inverter voltage
calibration

Users can calibrate the inverter
voltage within arange of £ 9V
based onthe currentinverter
voltage parameters displayed on
the LCD screen. Input half of the
true inverter voltage to complete
the calibration.

*Note: The inverter voltage must be
greater than 90V for voltage
calibration

*Note: The lower left cornericon
INV.1 represents the calibration of
the L1-Ninverter voltage, and INV.2
represents the L2-N inverter
voltage.

32

ACoutputvoltage

calibration

Users can calibrate the output
voltage within arange of £ 9V
based onthe current AC output
voltage parameters displayed on
the LCD screen. Calibrate the AC
outputvoltage by inputting the
actual AC output voltage.

Note: AC output voltage must be
greaterthan 90V to perform
voltage calibration

Note: The lower left cornericon
OUT.V represents the calibrated L1-
L2 output voltage, OUT.1 represents
the calibrated L1-N output voltage,
and OUT.2 represents the L2-N
outputvoltage

299 calibration within a range of + 9V
based onthe current PV1 voltage
parameters displayed in the upper

PV1voltage

33 . . 9 ¢ |left corner of the LCD screen. Enter

calibration put 299 033 .
thereal PV1 voltage to calibrate the
voltage of PV1.
Note: PV1 voltage must be greater
than 150V for voltage calibration
Users can perform PV2 voltage
calibration within arange of £ 9V

299 based on the current PV2 voltage
parameters displayedinthe upper

PV2voltage
34 . N ) 9 left corner of the LCD screen. Enter
calibration o )

pua 299, 03y thereal PV2 voltage to calibrate the

) voltage of PV2.

Note: PV2 voltage must be greater

than 150V for voltage calibration
disable(default)  |Theinverter cannotautomatically
r | ncC .

tart aft t fault.
51 | Fault restart FTSc dtS 0S ! res t.ar afterreporting a tau

enable o |Theinverter can automatically

FIrSc  ENR 0S ! |restartafterreporting afault.

disable(default

puI G <d= C '_)'CE' Disable PV ISO detection function.

I
52 [PV ISO detection enable - do
o] . .
pulg 1 052 Enable PV ISO detection function.
disable(default) Disable redundantrelay detection
Redundantrelay [FFL  d!'S 353 |function.
53 . -
detection enable o |Enableredundantrelay detection
EeL ENR 0S3 |function.
disable(default) o |DisableinvertercurrentDC
Inverter current 1 'c N . .
L ot5 063 component protection function.
63 |DCcomponent -
rotection enable o |Enableinverter currentDC
i C MR 0&3 |component protection function.
Users can calibrate the generator
voltage within arange of £ 9V based
cc3d onthe currentgeneratorvoltage
Generator input parameters displayed inthe upper
64 |voltage o left corner of the LCD screen. Enter
calibration OEMW 223 DEM thereal generatorvoltage to

calibrate the voltage of generator
*Note: The generator voltage must
be greaterthan 90V for voltage
calibration.
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disable(default) =«

85

function

Ground detection [bFd

dl s nS% Disable Ground detection function.

[}

CCr \ no 1| Disable GFCl protection function.
. [Ty iy} dl 5 US |
81 | GFCl protection enable 5
oEC EnA 08! Enable GFCl protection function.
disable

ord

ble(default
enable(defau )neg Enable Ground detection function.
J

£nA

2) After pressing and holding UP and DOWN buttons atthe same time for 3
seconds, the unit will enter PASS mode. Change the middle three numbers 000 to

305.
Program Description Setting Option
Reset: Pressthe "ENTER"
button twice to confirm
35 | Resettofactory settings - 2 |theselection, then press
EE [ St 35 "ESC" toreturn and
complete the settings.

5. Parallel Installation Guide

Introduction
Thisinverter can be used in parallel with two different operation modes.
1. Paralleloperationin Parallel expansion system with up to 9 units.
2. Maximum 9 units work together to support 3-phase equipment. 8 units
supporttwo phase maximum.

5.1 Parallel accessories

1. Parallelcommunication cable

5.2 Points of Attention for Parallel

® Ensurethatall breakersintheline ontheloadside are disconnected.

® Besurethelength of all battery cablesis the same. Otherwise, there will be
voltage difference between inverter and battery to cause parallelinverters not
working.

® Besurethatallinverters will share the same battery bank. Otherwise, the
inverters will transfer to fault mode.

® Eachinverterinthe parallel system canonly be connected to a separate PV
string, and itis prohibited for multiple PV ports to share the same string, and
thereis arisk of blowing up the inverter.

® Recommended battery capacity

Inverter parallel
numbers

SPE 12000 US-

... | 800AH [1200AH|1600AH|2000AH|2400AH | 2800AH [3200AH|3600AH
Battery Capacity

SPE 10000 US-

Battery Capacity 600AH

900AH [1200AH|1500AH|1800AH|[2100AH|2400AH|2700AH

SPE 8000 US-

Battery Capacity 600AH

900AH [1200AH|1500AH|1800AH|[2100AH|2400AH|2700AH

SPE 6000 US-

400AH | 600AH | 800AH [T000AH|1200AH|[1400AH|1600AH|1800AH

Battery Capacity
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5.3 Wire

Connections

5.3.1 Parallel expansion system wire connection

Parallel
odeg

Port

Charts and descriptions

DCInput
left-

When the inverters are connected in parallel, the + wires are connected
together and the - wires are connected together atthe DCinput. (chart

below) No.1 No.2 No.n-1 No.n

o ) T )

Battery

AC Output

When the inverters are connected in parallel, the N wires are connected
together, the L1 wires are connected together and the L2 wires are
connected together of each phase (chart below).

No.1 No.2 No.n-1 No.n

[ L1

N
Loads |,

In aninverter-parallel system, an AC circuit breakeris required to be
connected to the load for each inverter, and a circuit breaker size of 70A
isrecommended.

positive,
right-
negative

Inthe inverter parallel system, each inverter battery needs to be
connected to a DCcircuit breaker, single access circuit breaker
specifications recommended 400 A. If you choose to access the total
circuit breaker atthe system end, the recommended access circuit
breaker specifications 400 A *the number of parallel (eg: four inverter
system access to the total circuit breaker, the recommended access
circuit breaker specifications 1600A).

Eachinverterinthe systemisindividually connected to the PV string.

(chart below)
PV2 PV1 PV2 PV1 PV2 PV1 PV2 PV1

Grid

When the inverters are connected in parallel, the N wires are connected
together, the L1 wires are connected together and the L2 wires are

connected together of each phase (chart below).
No.1 No.2 No.n-1 No.n

L1
N
L2

Utility
Grid

Inaninverter-parallel system, an AC circuit breakeris required to be
connected to the utility for eachinverter, and a single access circuit
breakersize of 70Ais recommended.

Generator

When the inverters are connected in parallel, the N wires are connected
together, the L1 wires are connected together and the L2 wires are
connected together of each phase (chart below).

No.1 No.2 No.n-1 No.n

%]
N
Generator L2

PV Input Vo .
Please putthe CAN communication DIP to on status for the first and the
end inverter.

1414 oot oot oot otot 114
Paral.l.el 12 12 12 12 12 12
communi- 1 Ioul 1 IDNI 1 Ionl 1 IDNI 1 Ionl 1 Ionl
cation
port No.1 No.2 No.3 No.4 No.n-1 No.n
I I I I I I
el || Bep | EeE | Sl e | EEe
\_¢74 ‘ I % 1 | ‘
Make sure to connectthe BMS communication cable between the battery
and oneinverter of the parallel system. It's recommended to connect to
o the masterinverter of the parallel system.
Lithium
BMS
Communi }
-cation |
port
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5.3.2 Three-phase parallel wire connection

Parallel
od¢g

Port

Charts and descriptions

DCInput
left-

When the inverters are connected in parallel, the + wires are connected
together and the - wires are connected together of the DCinput. (chart

below) P12 P23

No3| [ Noa No.6 | [ No.7

P31

[ Not No.9 |

—
T -

Battery

positive,
right-
negative

Inthe inverter parallel system, each inverter battery needs to be
connected to a DCcircuit breaker, single access circuit breaker
specifications recommended 400 A. If you choose to access the total
circuit breaker atthe system end, the recommended access circuit
breaker specifications 400 A * the number of parallel (eg: fourinverter
system access to the total circuit breaker, the recommended access
circuit breaker specifications 1600A)

AC Output

After the inverteris connected in parallel, atthe AC output, the N wires
are connected together, the L1 wires are connected together and the L2
wires are connected together of each phase (chart below).

,TP12m ,N—P23 _|
AN =] | | — |!
Tmw |

Loads

In aninverter-parallel system, an AC circuit breakeris required to be
connected to the utility for each load, and circuit breaker size of 70A is
recommended.

Grid

Afterthe inverteris connected in parallel, atthe Grid, the N wires are
connected together, the L1 wires are connected together and the L2 wires
are connected together of each phase (chart below).

No.1 P1 2 No.3 No.4 P23 No.6

Utility
Grid

Eachinverterinthe systemisindividually connected to the PV string
(chart below)

P2 Pt 2 PVL P2 VL V2 VL P2 PvL P2 Pt

In aninverter-parallel system, an ACcircuit breakeris required to be
connected to the utility for each inverter, and a circuit breaker size of 70A
isrecommended.

Generator

After the inverteris connected in parallel, atthe generatorinput or smart
output, the N wires are connected together, the L1 wires are connected
together and the L2 wires are connected together of each phase (chart
below). (Referto Program 90 for how to use them as generator input or
smartoutput.)

No.1 P 1 2 No.3 No.4 P2 3 No.6 No.7 P3 1 No.9

Generator

PV Input
No.1 | ] No.3 I No.4 | | No.6 | N No.7 | ] No.9
Please putthe CAN communication DIP to on status for the first and the
end inverter.
114 oot ofot otot ofof 114
‘M °l Ik ‘Il °[d I
Parallel il o 1 1 1 1 1 N
communi-
cation
port No.1 No.2 No.3 No.n-2 No.n- 1 No.n
I
fana [ EE Tl
B #ls g || | L1 5 ||| =iy |-+ J
Lithium [Make sure to connectthe BMS communication cable between the battery
BMS and oneinverter of the parallel system. It's recommended to connect to
Communi|the masterinverter of the parallel system.

42



LLLLLLL

aaaaaaa

aaaaa

43

-
Battery T~ 1 1
i
wuy
Gna
! i) I |;|;| T I

5.4 ParallelExample

Parallel Operation in Parallel expansion system

Parallel expansion system master and slave do not need to be set, the system
automatically assigns the master and slave according to the order of start-up, the
firstone to startis the master, and the rest are the slaves. Be sure to confirm that
the wiring is correct, the wiring is shown in the following figure. Nine inverters in
parallel:

Power Connection

-

I

= | p —

Parallel Operationin Three Phase
Try to connectto the utility atthe same time after three-phase parallel
connection.
When setting up three-phase parallel, you need to define the master and the
slave, seethe 5.5 for the specific setting method. Be sure to confirm that the wiring
is correct, the wiring method is shown in the table below. The following chartis an
example of (3+3+3) (1+1)

(343+3)Nine inverters for the three-phase (The number of inverters can be
reduced, butthere mustbeaP12and aP23orP31toformathree-phase):

Power Connection

| P12 | | P23 | | P31 |
o |le e |[elle]|allella]|ls]
\ %% ] | $$| T ] 5% ) 5% ) | i \ %E \ i‘!: 5% \

il it

(1+1) Two inverters for the third phase:
Example: Two inverters form a three-phase connection:

5.5 Parallel setup and display

Referto Program 23 on Page 28
Parallel expansion system
Step 1: Check the following requirements before commissioning:
® C(Correctwire connection
® EnsureallbreakersinLine wires of load side are open and each Neutral
wires of each unit are connected together.
Step 2: Turn on each unitand set “PLV"” in LCD setting program 23 of each unit.
And then shutdown all units.
Note: It's necessary to turn off switch when setting LCD program. Otherwise, the
setting cannot be programmed.
Step 3: Turn on each unit.

LCD display in Master unit

LCD display in Slave unit

M mary n
0 2

. -y [

!..........‘.! ........ ﬁ ...........': ........ @
S e

00 5B Hst 00 964 5L

Note: Master and slave units are randomly defined.
Step 4: Switch on all AC breakers of Line wires in ACinput. It's better to have all
inverters connect to utility atthe same time. If not, it will display warning 15.

LCD display in Master unit LCD display in Slave unit

Step 5: If thereis no more fault alarm, the parallel system is completely installed.
Step 6: Please switch on all breakers of Line wires in load side. This system will
startto provide power to the load.
Three-phase parallel system
Step 1: Check the following requirements before commissioning:

® (Correctwire connection

® Ensureall breakersinLine wires of load side are open and each Neutral

wires of each unit are connected together. And the L lines of the same
phase are connected together
Step 2: Turn on all units and configure LCD program 23 as P12, P23 and P31
sequentially. Then shut down all units.
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Note: It's necessary to turn off switch when setting LCD program. Otherwise, the 6 Fa u lt Refe re n ce CO d e
[ ]

setting cannot be programmed.
Step 3: Turn on all units sequentially. Please turn on HOST inverter first, then turn 6.1 Fault Reference Code
ontherestone by one.

Fault Code | Fault Event Icon on
LCD display in R-S-phase | LCD display in S-T-phase | LCD display in T-R-phase Mo
a c1an o o c1am - o 02 Overtemperature LD =
0, “22° oL u, Icu U/\l U, Icu u/\l ) ) M
I ! ......... ) !- ......... ) 03 Battery voltage istoo high I )=
! v s 05 Outputshortcircuited no m
g I R P U2
00 8B4, HSE 00 564 Ped 00~ 564 P3i 06 Output voltage is too high. DSM
. . . . . L 07 Overload time out M
Step 4: Switch on all AC breakers of Line wires in ACinput. If ACconnection is [
detected and three phases are matched with unit setting, they will work normally. 08 Bus voltage is too high D| -
Otherwise, they will display warning 15/16 and will not work in the line mode.
09 Bus soft start failed 89“
LCD displayin R-S-phase | LCD display in S-T-phase | LCD display in T-R-phase
11 The mainrelay failed I =m
12 The INV relay failed =|§““
% 51 Over currentor surge 5 I
o0 S84 HSE 52 Bus voltage is too low 58._.
Step 5: Ifthere is no more fault alarm, the system to support 3-phase equipment 53 Inverter soft start failed 53“’
iscompletely installed. . (|
Step 6: Please switch on all breakers of Line wires in load side. This system will >8 Outputvoltage is too low JQ =
startto provide power to the load. 60 Negative power fault E'D_
Note 1: If there's only one inverterin R-S-phase, the LCD will show as “HST". If
thereis more than oneinverterinL1-phase, the LCD of the HOST inverter will show 61 PV voltage istoo high E, I
as "HST”, therestof R-S-phase inverters will show as “P12". — C o
Note 2: To avoid overload occurring, before turning on breakers in load side, it's 62 Internal communication error aCc =
betterto have whple systerT\in operfationf.irst. . . 65 BUS voltage imbalance BS""
Note 3: Transfer time for this operation exists. Power interruption may happen to
critical devices, which cannot bear transfer time. 66 GFClis too high BE“‘
Note4: Inthe parallel expansion system with multiple inverters, when some —
inverters are connected to solar energy, energy can be obtained from the AC 67 DCl failed bj...
outputend due tothe parallel connection of the AC output end, resulting in ] an
energy transmission between inverters. Therefore, the ACinput and AC output /0 Battery inputovercurrent 1) ==
power displayed on the LCD display screen of a single inverter cannot accurately 80 CAN fault BB""
represent the energy flow of the inverter. It needs to be judged based on the total

ACinputand AC output power of the entire parallel system. (This phenomenon
also exists between invertersinthe same phase in athree-phase parallel
system.)
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6.2 Warning Indicator

23 The parallelversionis different |Beep once every second 83,1\
25 Z?frlerfrl]tinverters’ capacity Beep once every second ESA
26 ISO detection failed Beep once every second EEA
27 Abnormal grounding warning Beep once every second EI’M
28 GFCl error Beep once every second EBA
29 LLC overcurrent Beep once every second 89,3
30 BUS low voltage Beep once every second 3DA
31 Inconsistent switches Beep once every second 3 la
36 Total over voltage Beep once every second 36A
37 Totalunder voltage Beep once every second 3‘=A
38 Discharge over voltage Beep once every second 38A
39 Charge over voltage Beep once every second agA
40 Discharge over temperature Beep once every second HDA
41 Charge overtemperature Beep once every second Ula
81 Host loss Beep once every second

g i

warning Warning Event Audible Alarm Ico.n
Code flashing

01 Fanis locked wheninverteris on/Beep 3 times every second D :A
02 Overtemperature Beep once every second DEA
03 Battery is over-charged Beep once every second BBA
04 Low battery Beep once every second BL‘A
07 Overload Beep once every 0.5 second D'HA
10 Output power derating Beep twice every 3 seconds :DA
13 isl\?;liz;regerstopsduetohigh Beep once every second =3A
14 zstlear[oc;;rgerstopsdueto Beep once every second Iqa
15 Z?f;‘:lrfr:tmpm utility grid Beep once every second HSA
16 ACinput phase error Beep once every second :EIA
17 Parallel output phase loss Beep once every second nA
18 BUS over current Beep once every second IBA
19 Battery disconnect No beep |9A
20 BMS communication error Beep once every second E‘DA
21 PV power insufficient Beep once every second e la
22 Ezz‘taellrt;lforbidden without Beep once every second EEA
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7. Specificat

7.1 PV Specification

ions

7.3 Battery Mode Specification

Model SPE 12000 | SPE 10000 | SPE 8000 SPE 6000
us us us us

Nominal Output Power 12000W 10000W 8000w 6000W

Max Discharge Current 280A 240A 200A T140A

Waveform

Pure Sine Wave

Nominal Output Voltage

120Vac(L-N)/240Vac(L1-L2)

Nominal Output Frequency

50/60Hz auto sensing

Output Voltage Distortion

<3% for linear load,
<5% for non-linear load @ V nominal

Output DC offset

<150mV

Peak Efficiency

95%

No Load Power Consumption

<75W@Rate Voltage

Transfer Time

<20ms@Single
<30ms @ Parallel

Model SPE 12000 [SPE 10000| SPE 8000 | SPE 6000
us us us us
Max. power 18000wW 15000wW 12000wW 9000W
Max. PV Array Open Circuit Voltage 550Vdc
Nominal PV Voltage 380Vdc
PV Start-up Voltage 120vVdcx10V
PV Array Voltage High Loss 550Vvdc
PV Array Voltage High Comeback 520Vdc
PV Array Voltage Low Loss 60Vdc
PV Array Voltage Low Back 120Vvdc
PV MPPT Voltage Range 60Vdc ~480Vdc
PV MPPT Voltage Low Loss 60Vdc
PV MPPT Voltage Low Back 75Vvdc
Number of MPP Trackers 2
Max. input current per MPP tracker | 27Amp 27Amp 27Amp 22Amp
Max. short-circuit current per MPP 34Amp 34Amp 34Amp 28A
tracker
PV Voltage Accuracy +/-5V
7.2 AC Input Specification
Model SPE 12000 | SPE 10000 | SPU 8000 SPU 6000
us us us us

Nominal Input Voltage

120Vac(L-N)/240Vac(L1-L2)

Low Loss Voltage

95Vac+7V(UPS); 65Vac+7V(Appliances); (L-N)
190Vac+7V(UPS); 130Vac+7V(Appliances); (L1-L2)

Low Loss Return Voltage

100Vac+7V(UPS); 70Vac+7V (Appliances) ;(L-N)
P00Vac+7V(UPS); 140Vac+7V (Appliances); (L1-L2

High Loss Voltage

140Vac+7V (L-N)/280Vacz7V(L1-L2)

High Loss Return Voltage

135Vac+7V(L-N)/270Vac+7V(L1-L2)

Max AC Input Voltage

150Vac(L-N)/300Vac(L1-L2)

Nominal Input Frequency

50Hz / 60Hz (Auto detection)

ACinputfrequencyrange 40+1Hz
Low Loss Return Frequency 42+1Hz
ACinputfrequency comeback 65+1Hz
value

High Loss Return Frequency 63+T1Hz

Max. AClInput current

70Amp (Include Loads and Charging)

Rating of Transfer Relay

70Amp (Include Loads and Charging)

Output Parallel-able Yes
7.4 Smart Load Output Power Specification

Model SPE 12000 US | SPE 10000 US| SPE 8000 US | SPE 6000 US
Full Load OutputPower| 12000W 10000W 8000W 6000W
Maximum Main Load 12000W 10000W 8000W 6000W
Maximum smart load 12000W 10000W 8000W 6000W
7.5 Overload Capability Specification

Model SPE 12000 US | SPE 10000 US | SPE 8000 US SPE 6000 US
Line Mode

@>70A ACinputcurrent, Tmin

Battery Mode

5sec, @>120% Load

10sec, @103%~120%

4-cycle, short-circuits
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7.6 Battery & Charger Specification

Model SPE 12000 | SPE 10000 | SPE 8000 | SPE 6000
us us us us

Nominal DC Voltage 48Vdc

Cold Start Voltage 46.0Vdc

(Lead-Acid Mode)

Cold Start SOC(Li Mode)

Default 30%, Low DC Cut-off SOC+10%

Low DC Warning Voltage
(Lead-Acid Mode)

44.0Vdc @ load <20%
40.4Vdc @ load =50%

Low DC Warning Recovery Voltage
(Lead-Acid Mode)

46.0Vdc @ load <20%
44.8Vdc @ 20% < load <50%
42.4Vdc @ load 250%

Low DC Cut-off Voltage
(Lead-Acid Mode)

42.0Vdc @ load <20%
40.8Vdc @ 20% < load <50%
38.4Vdc @ load =250%

Low DCWarning SOC (Li Mode)

Low DC Cut-off SOC+5%

Low DC Warning Return SOC
(Li Mode)

Low DC Cut-off SOC+10%

Low DC Cut-off SOC(Li Mode)

Default 20%, 5%~50% settable

High DC Recovery Voltage

56.4Vdc(C.V. charging voltage)

High DC Cut-off Voltage 60Vdc
Max. AC Charging Current 250Amp 220Amp T90Amp T40Amp
Max. Solar Charging Current 250Amp 220Amp 190Amp 140Amp
Max. Charging Current 250Amp 220Amp 1T90Amp 140Amp
Absorption Charging Voltage 56.4Vdc
Floating Charging Voltage 54.0vdc
Overcharge Protection 60Vdc
Charging Algorithm 3-step

Charging process based on
default setting.

3 stages:

First - max. charging voltage
increasesto 56V;

Second- charging voltage will
maintain at 56V until charging
currentisdownto 5 Amp, or
after 12 hours of continuous
charging;

Third- go to floating charging at
54V.

7.7 General Specification

Model SPE 12000 | SPE 10000 | SPE8000 | SPE 6000
us us us us

Operation Temperature Range -10°C~50°C

Storage Temperature Range -15°C~60°C

Altitude <2000m

Relative humidity

5% ~95% non-condensing

Audible Noise

<75dB

Cooling

DCFAN

Housing Dimension (L*W*H), mm

550*500*150 mm

Packing Dimension (L*W*H), mm

705*625*260 mm

Housing Color White
Net Weight, kg 21.7
Gross Weight, kg 25.7

8. Appendix

Appendix|. Faultinformation and processing

The energy storage inverteris designed according to the off-grid connected
operation standard and meets the safety requirements and electromagnetic
compatibility requirements. Before leaving the factory, the inverter undergoes
severalrigorous teststo ensure thatthe inverter can operate reliably.

If any of the fault messages listed in Table 6-1 appear on yourinverter
andthe fault has not been removed after restarting, please contact
your local dealeror service center.

You need to have the following information ready.

1. Inverter serial number;

2. The problem description (including the fault code and indicator status
displayed on the LCD, or specific fault video and picture) is as detailed as

possible.

3. Basicsystem componentinformation (such as batteries, photovoltaic panels,

load usage and specifications)
4. Your contactinformation.

In orderto give you a clearer understanding of the inverter's fault information, we
will list all possible fault codes and their descriptions when the inverteris not

working properly
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ead acid battery
disconnect

Checkif spec and quantity of batteries are
meet requirements.

W19
Lithium battery 1.Check BMS communication cable connection
disconnect 2. Check setup parameters
1. Check whether communication line is correct
W20 BMS communication [connection between inverter and battery.
error 2. Check whether BMS protocoltypeis correct
setting.
W27 Abnormal grounding [ Check whether the ground connection is
warning normal.
W31 Inconsistent switches| Check if allinverter switches are closed
F29/F51 | Overcurrentorsurge |Restartthe unit
F52 Bus voltage is too low| Restart the unit
v i
F55 Outputvoltageis Restartthe unit
unbalanced
1. Measure whether the PV voltage in the DC
inputis consistent with the value displayed on
F61 PV voltageistoo high|the LCD screen.
2.If consistent, standardize the parallel
connection method of PV panels.
Intern
F62 ternal N Restartthe unit
communication error
F65 BUSvoltage Restart the unit
imbalance
1. Checkifthe load equipment has a leakage
F66 GFClistoo high phenomenon
2. Restartthe unit
F67 DCl failed Restart the unit
£70 Battery input Reduce the connected load by switching off
overcurrent some equipment.
F80 CAN fault 1. Check whether the parallel communication
cables are connected well.
2. Check whether Program 23 settings are right
F81 Host loss

forthe parallel system.

error code| Description Solutions
1. Check whether all fans are working
FO1 Fanis locked properly.
2.Replacethe fan.
Internaltemperature| Check whether the air flow of the unitis
F02 of componentis over|blocked or whetherthe ambienttemperature
100°C. istoo high.
Battery is over- Restart the unit
charged.
1.Measure battery voltage in DCinput. (Check
FO3 battery SOCin LCD when use Li battery)
The battery voltage . .
is t00 high 2.Adjustthe charging currentto lessthan 0.2C
9 3.Checkif spec and quantity of batteries are
meet requirements.
. 1.Measure battery voltage in DCinput. (Check
wo4 :SOavtltery voltage s too battery SOCin LCD when use Li battery)
2.Recharge the battery.
Outout short 1.Disconnect load and restart the unit
FO5 . p. 2. Checkif wiring is connected well and
circuited
remove abnormalload.
F07 Overload time out Reduce thg connected load by switching off
some equipment.
1. If you connect to a lithium battery without
Bus voltage is too communication, check whether the voltage
FO8 . 9 points of the program 19 and 21 are too high
high o
for the lithium battery.
2. Restartthe unit
F11/F12 Rglaydetechon Restart the unit
failed
FO9/F
09/F53 Bus soft start failed |[Restartthe unit
/F57
Thei i
. © |nput.status > Checkif ACinputwires of allinverters are
W15 differentin parallel
connected well.
system
Input phase is not . -
W16 ChangetheinputphaselLl and L2 wiring.
correct.
1.Make sure the parallel setting is the same
W The output phase not| System (Parallel expansion system or Three-

correctin parallel.

phase parallel system; P12, P23, P31).
2.Make sure all phases inverters are power on.

In order to give you a clearer understanding of the inverter's faultinformation, we
will list all possible fault codes and their descriptions when the inverteris not
working properly.
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Other Problem

LCD/LED/Buzzer

Explanation

What to do

Unit shuts down
Automatically
during startup
process.

LCD/LEDs and
buzzer will be
active for 3
seconds and then
complete off.

The battery voltage
istoo low.
(<1.91v/cCell)

1. Re-charge battery.
2. Replace battery.

No response
after power on.

No indication.

1.The battery
voltageis fartoo
low. (<1.4V/Cell)
2.Battery polarity is
connected reversed.

1. Checkif batteries
and the wiring are
connected well.
2.Re-charge battery.
3.Replace battery.

Mains exist but
the unitworksin
battery mode.

Inputvoltageis 0
onthe LCD and

Input protectoris

Checkif ACbreakeris
tripped and AC

green LED is tripped. wiring is connected
flashing. well.
1. Checkif ACwires
are too thinand/or
too long.
Green LED is Insufficient quality 2..Check.|fgt.enerator
flashing. of AC power (Shore (|fap.pl|ed)|s .
or Generator) working well or if
input voltage range
setting is correct.
(UPS = Appliance)
Set "Battery First" or Change output
Green LED is "Solar First" as the .
. S source priority to
flashing. priority of output

source.

Utility first.

Whenit's turned
on, internalrelay
is switching on
and off
repeatedly.

LCD display and
LEDS are flashing

Battery is
disconnected.

Check if battery
wires are connected
well.

Note: Torestartthe inverter, all power sources need to be disconnected. After the
LCD screen lightis off, only use the battery to boot.

Appendix Il Restore factory settings

After pressing and holding UP and DOWN buttons atthe same time for 3 seconds,
the unitwill enter PASS mode. Change the middle three numbers 000 to 305. Press
the "ENTER" button twice to confirm the selection, then press "ESC" to return and

complete the settings.

Program

Setting Option

PASS

PASS5 305 000

Appendix Ill Battery Equalization

Battery equalization enable |Battery equalization
a3 Battery disable(default) o
equalization £9 d! 043
If “Flooded” or “User-Defined” isselectedin program 05,
this program can be set up.
Battery
44 |equalization
voltage Default 58.4V, 48.0V~58.4V Settable
Batter_y Default 60min, 5min~900min
45 |equalized
) Settable
time
46 Sazt:lriied Default 120min, 5min~900min
'q Settable
timeout
47 Equalization Default 30days, 1 days~90
interval days Settable
Equalization activated Equalization activated
immediately on immediately off(default)
Equalization
48 |activated
immediately |Ifequalization functionisenabledinprogram 43, this
program can be setup. If “On” isselected inthis program, it's
to activate battery equalizationimmediately and LCD main
page will shows “
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Equalization functionis added into charge controller. It reverses the buildup of
negative chemical effects like stratification, a condition where acid concentration
is greater atthe bottom of the battery than atthe top. Equalization also helps to
remove sulfate crystals that might have built up on the plates. If leftunchecked,
this condition, called sulfation, will reduce the overall capacity of the battery.
Therefore, it'srecommended to equalize battery periodically.
® Howto Apply Equalization Function?
You must enable battery equalization function in monitoring LCD setting program
43 first. Then, you may apply this function in device by either one of following
methods:
1. Setting equalization intervalin program 47.
2. Active equalization immediately in program 48.
® \WhentoEqualize
In float stage, when the setting equalization interval (battery equalization cycle)
is arrived, orequalizationis active immediately, the controller will startto enter
Equalize stage.

Equalize Voltage |~ — — — === ——— — — — —

Float Voltage

FLOAT

® Equalize chargingtime and timeout
In Equalize stage, the controller will supply power to charge battery as much as
possible until battery voltage raises to battery equalization voltage. Then,
constant-voltage regulation is applied to maintain battery voltage at the battery
equalization voltage. The battery willremainin the Equalize stage until setting
battery equalized time is arrived.

Equalize
Charging Time

Equalize Voltage
Absorption Voltage
Float Voltage

EQUALIZE

However, in Equalize stage, when battery equalized time is expired and battery
voltage doesn’trise to battery equalization voltage point, the charge controller
will extend the battery equalized time until battery voltage achieves battery
equalization voltage. If battery voltage is still lower than battery equalization
voltage when battery equalized timeout setting is over, the charge controller will
stop equalization and return to float stage.

Equalize Voltage
Absorption Voltage

Equalize

Float Voltage

EQUALIZE

Appendix IV Routine maintenance

rging Timeout

To ensure the long-term and good operation of the energy storage system, itis
recommended to perform the routine maintenance as described in this section
(Cleaning and maintenance of the inverter must be carried out with the power
supply disconnected to ensure personal safety.)

cleanliness for
inverter

Items Methods Maintenance interval
® Regularly check the surface of the .
. . Once every six months
inverter for dust or other debris and
T tooneyear
cleanitwith adustsponge.
System

® Regularly check thatradiators and
vents are not covered with dustand
clean them with a soft brush or
compressed air. Remove the
dustproof cotton atthe airinlet and
cleanit.

Once every 3 months.

Electrical
connection

® Checkifanycable connectionis off or
loose.

® Checkifanycableisdamaged, and
especially if there are cuts on the
sheath where the cable contacts with
the metal surface.

Checktheinternalcircuitboards and
components of the inverter for
abnormalities, such as damage,
discoloration, etc., and repair and
replace themin atimely manner.

Grounding
reliability

Checkif the grounding cable is
grounded reliably.

Half a year after first
debugging and
testing, and once
every six months to
one year thereafter.
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Periodically check the input voltage.
outputvoltage and current of the
inverter to ensure thatitis operating
Normal within its rated range.

operation
Regularly check the operating status and

performance parameters of the inverter
viathe inverter's monitoring system or
display.

Ensure thatthe inverterisinstalledina
Other dry, well-ventilated environment,
Maintenance protected from humidity, heat or
excessive dust.
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Appendix V WIFI Monitoring

Plug cube WIFl into the WIFI/4G port. Scan the QR code below to download
ShinePhone, also you can search ShinePhone iniOS or
Google Play Store, download and install it.
Note: 1. Make sure you download the latest version.
2. For furtherinformation please visit server. growatt.com
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