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Information on this Manual

Validity

This manualis valid for the following devices:

» SPF6000ES-

Scope

H

This manual describes the assembly, installation, operation and troubleshooting

of this unit. Please read this manual carefully before installations and operations.

Target Group

Thisdocumentisintended 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:

» 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

» Trainingintheinstallation 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

Safety Instructions

WARNING

This chapter contains important safety and operating

instructions. Read and keep this manual for future reference.

1.Please be clear which kind of battery system you want, lithium
battery system or lead-acid battery system, if you choose the
wrong system, energy storage system can't work normally.

2.Before using the unit, read all instructions and cautionary
marking on the unit, the batteries and all appropriate
sections of this manual. The company has the right not to
quality assurance, if not according to the instructions of this
manualforinstallation and cause equipment damage.

3.Allthe operation and connection please professional
electrical or mechanicalengineer.

4.Allthe electricalinstallation must comply with the local
electrical safety standards.

5.Wheninstall PV modules in the daytime, installer should cover
the PV modules by opaque materials, otherwise it will be
dangerous as high terminal voltage of modules in the
sunshine.

6.CAUTION-To reduce risk of injury, charge only deep-cycle
lead-acid type rechargeable batteries and lithium batteries.
Other types of batteries may burst, causing personalinjury
and damage.

7.Do notdisassemble the unit. Take it to a qualified service
center when service or repairis required. Incorrect re-
assembly may resultin arisk of electric shock or fire.
8.Toreduce risk of electric shock, disconnect all wirings before
attempting any maintenance or cleaning. Turning off the unit
will not reduce this risk.
9.NEVER charge a frozen battery.
10.For optimum operation of this inverter, please follow
required specto select appropriate cablesize. It's very
importantto correctly operate thisinverter.
11.Be very cautious when working with metal tools on or around
batteries. A potentialrisk exists to drop a toolto spark or
shortcircuit batteries or other electrical parts and could
cause an explosion.
12.Please strictly follow installation procedure when you want
todisconnect ACor DCterminals. Please refer to
INSTALLATION section of this manual for the details.
13.GROUNDING INSTRUCTIONS -This inverter should be
connected to a permanent grounded wiring system. Be sure
to comply with localrequirements and regulation to install
thisinverter.
14.NEVER cause ACoutputand DCinputshort circuited. Do NOT
connecttothe mains when DCinputshortcircuits.
15.Make sure the inverteris completely assembled, before the
operation.
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Smart Loads Hybrid Power System

Thisis 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 /
GPRS 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.

Features

» Rated power 6KW, power factor 1

» Integrated with 2 MPPT solar charge controllers, MPPT ranges 120V~450V,
500Voc

High frequency inverter with small size and light weight

Pure sine wave AC output

Solar and utility grid can power loads at the same time

With CAN/RS485 for BMS communication

With the ability to work without battery

Parallel operation up to 6 unit (only with battery connected)

WIFI/ GPRS remote monitoring (optional)

YVVVVYVYYVYY

Product Overview

GROWATT

.LCD display

. Statusindicator

. Chargingindicator
. Faultindicator

. Function buttons
PV2input

. PV1input
.ACinput

. Generatorinput
(smart load output)
10. AC output

11.GND

12. Power on/off switch
13. Battery input
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14.USB communication port

15.

16

17.

18.

19.

20.
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22.

WiFi/GPRS communication port
. Circuit breaker

RS485 communication port
(for expansion)

BMS communication port
(support CAN/RS485 protocol)
Parallel communication ports
(PAR-OUT)

Parallel communication ports
(PAR-IN)

.Dry contact

Currentsharing ports



Installation

Unpacking and Inspection Mounting the Unit
Before installation, please inspect the unit. Be sure that nothing inside the Consider the following points before selecting where
package is damaged. You should have received the following items in the toinstall:
package: * Do not mounttheinverter on flammable
Part List construction materials.
Item Item Name Qt Item Item Name Qt * Mounton asolid surface
- - L ® Installthis inverter ateye levelin order to allow the
A |Theunit 1 F User manual 1 LCD display to be read at alltimes.
B |Communication cable 1 G Protective shell 1 ®* The ambienttemperature should be between 0°C
C |Currentsharing cable 1 H Tubular terminal 7 and 55°Cto ensure optimal operation.
Parallel communication ®* Therecommended installation position is to be
D | cable 1 ' R-type terminal 1 adhered to the wall vertically.
E |MC4connector 4 J O-type terminal 5 ® Be sure to keep other objects and surfaces as shown in the rightdiagram to
~ N guarantee sufficient heat dissipation and to have enough space for removing
wires.
c If the energy storageis installed in areas with salt damage, it will be
corroded and may cause fire.
Therefore, do notinstallit outdoors in areas with salt damage. The areas with
saltdamage are defined as the areas which are not 500m away from shore or
c will be affected by sea breezes. The areas affected by the sea breezes vary
A B depending on meteorological conditions (e.g. typhoons, monsoons) or
topographical conditions (dams, hills).
ml;ii; SUITABLE FORMOUNTING ON CONCRETE OR OTHER NON-COMBUSTIBLE
SURFACE ONLY.
. G H I 320mm [12.6"]
- J ‘
\ J.A - 5{5
Note: The Software CD is no longer provided, if necessary, please §§§§§§§§§§§§§§§§§§
download it from the official website www.ginverter.com

Preparation

Before connecting all wiring, please
take off bottom cover by removing

four screws as shown below. Install the unit by screwing two screws. It's recommended to use M4 or M5 screws.




Battery Connection

Lead-acid Battery Connection
User can choose proper capacity lead acid battery with a nominal voltage at 48V.
Also, you need to choose battery type as “"AGM(default) or FLD”

CAUTION: For safety operation and regulation compliance, it's requested to
install a separate DC 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 over-current protection
installed. Please referto typicalamperage in below table as required fuse or
breakersize.

WARNING! All wiring must be performed by a qualified O-type terminal:
person. v -
WARNING! It's very important for system safety and - il

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 terminalsize:

Model Wire Size Torque value
SPF 6000 ES-H 1*2 AWG 2-3Nm

Note: For lead acid battery, the recommended charge currentis 0.2C(Cbattery
capacity)
Please follow below steps to implement battery connection:

1.Assemble battery ring terminal based on recommended battery cable and
terminalsize.

2.Connect all battery packs as units requires. It's suggested to connect at least
200Ah capacity battery for SPF 6000 ES-H.

3.First, passthe battery cable through the protective shell, and theninsertthe
ring 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/chargeis correctly connected and ring terminals are
tightly screwed to the battery terminals.Last, insertthe protective shell.

= )

WARNING: Shock Hazard

A Installation must be performed with care due to high battery voltage
inseries.

CAUTION!! Do not place anything between the flat part of the inverter
terminal and thering terminal. Otherwise, overheating may occur.
CAUTION!! Do not apply anti-oxidant substance on the terminals
A before terminals are connected tightly.

CAUTION!! Before making the final DC connection or closing DC
breaker, be sure positive (+) must be connected to positive (+) and
negative (-) must be connected to negative(-).

Lithium Battery Connection

If choosing lithium battery for SPF 6000 ES-H, you are allowed to use the lithium
battery only which we have configured. There're two connectors on the lithium
battery, RJ45 port of BMS and power cable.

Please follow below steps to implement lithium battery connection:

1. Assemble battery ring terminal based on recommended battery cable and
terminalsize (same as Lead acid, see section Lead-acid Battery connection for
details) .

2. First, passthe battery cable through the protective shell, and theninsertthe
ring 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/chargeis correctly connected and ring terminals are
tightly screwed to the battery terminals. Last, insertthe protective shell.

3. Connectthe end of RJ45 of battery to BMS
communication port(RS485 or CAN) of
inverter.

4.The other end of RjJ45 insert to battery
communication port(RS485 or CAN).




Note: If choosing lithium battery, make sure to connect the BMS communication
cable between the battery and the inverter. You need to choose battery type as
“lithium battery” .

Lithium battery communication and setting

In order to communicate with battery BMS, you should setthe battery typeto “LI"”
in Program 5. Then the LCD will switch to Program 36, which is to set the protocol
type. There are several protocols inthe inverter. Please getinstruction from
Growattto choose which protocolto match the BMS.

1. Connect the end of RJ45 of battery to BMS communication port of inverter
Make sure the lithium battery BMS port connects to the inverteris Pin to Pin, the
inverter BMS port pin and RS485 port pin assignment shown as below:

Pin number BMS port (foRrSei(8p5aFr)12irct)n)
87654321
1 RS485B RS4858B
2 RS485A RS485A
3 __ ——
4 CANH -
5 CANL -—
6 __ _—
7 —— _—
) . _—
LCD setting

To connect battery BMS, need to set the battery type as “LI” in Program 05.

After set “LI” in Program 05, it will switch to Program 36 to choose communication
protocol. You can choose RS485 communication protocol which is from LO1 to L50, a
nd you can also choose CAN communication protocol which is from L51 to L99.

AGM (default) o
bREE  ALL D05
Flooded
O
05 Battery type bH I:t ICII_ DBS

Lithium (only suitable when communicated with BMS)

bALE L ne

c2

User-Defined o

11 nnc
bREE USE D05
If “User-Defined” isselected, battery charge voltage
and low DC cut-off voltage can be setup in program
19,20and 21.

User-Defined 2 (suitable when lithium battery without
BMS communication)

05 Battery type o
bREtE US2  O00S

If “User-Defined 2" is selected, battery charge
voltage and low DC cut-off voltage can be setup in
program 19, 20 and 21. Itisrecommended to set to the
same voltage in program 19 and 20(full charging
voltage point of lithium battery). The inverter will stop
charging when the battery voltage reaches this

setting.

o

Protocol 1 PeCL L0tV 0db

o

Rsss | Protocol2 | prry g3 (36
Communication . "
protocol . .
[ ] [}

[

Protocol 50 PEEL LSD 835

36

o

Protocol 51 Pt[:. LS = 835

]

CAN Protocol 52 PeCL  LSZ 036

Communication o

L[]
protocol ° °
L[] [}

o

Protocol 99 Pt[:_ ng 835

Note: When the battery type setto Li, the setting option 12, 13, 21 will change to
display percent.

Note: When the battery type setas “LI”, the Maximum charge currentcan't be
modified by the user. When the communication fail, the inverter will cut off output.

10
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Setting SOC point back to utility
source when selecting “SBU

LIAC SO DI

12 priority” or “Solarfirst” in
program 01 Default 50%, 6%~95% Settable
Setting SOC point back to battery o
ing “ ] Mo
13 mode when selecting “SBU HI_ - h 95% L IS

priority” or “Solarfirst” in

program 01 Default95%, 10%~100% Settable

Low DC cut-off SOC
21 If “LI” isselectedin program5,
this program can be set up

o
LY ¢ O

Default 20%, 5%~50% Settable

Note: Any questions about communicating with BMS, please consult with Growatt.

Communicating with battery BMS in parallel system

If need to use communicate with BMS in a parallel system, you should make sure to
connectthe BMS communication cable between the battery and one inverter of
the parallel system. It's recommended to connect to the master inverter of the
parallel system.

ACInput/GEN/ Smart Load /Output/ Connection

CAUTION!! Before connecting to ACinput power source, please install a separate
ACbreaker between inverter and ACinput power source. This will ensure the
inverter can be securely disconnected during maintenance and fully protected
from over current of ACinput. The recommended spec of AC breaker is 50A for SPF
6000 ES-H .

CAUTION!! There are three terminal blocks with “ACINPUT"”, “"GEN"” and “AC
OUTPUT” markings. Please do NOT mis-connectinput and output connectors.
WARNING! All wiring must be performed by a qualified personnel.

WARNING! It's very important for system safety and efficient operation to use
appropriate cable for ACinputconnection and GEN connection. To reduce risk of
injury, please use the properrecommended cable size as below.

Suggested cable requirement for AC wires

Model Gauge
SPF 6000 ES-H 1*8 AWG

Torque value
1.2-1.6 Nm

Please follow below steps toimplement ACinput/GEN/AC output connection:

1.Before making ACinput/GEN/AC output connection, be sureto open DC
protector or disconnector first.

2.Removeinsulation sleeve 10mm for seven conductors. And shorten phase L and
neutral conductor N3 mm. Then pressin the tubular terminal

3.Insert ACinput wires according to polarities indicated on terminal block and
tighten the terminal screws. Be sure to connect PE protective conductor @ first.

@D-Ground (yellow-green)
L->LINE (brown or black)
N->Neutral (blue)

L =
€ N =
) =

il

ﬁ WARNING:
Be sure that AC power source is disconnected before attempting to
hardwire it to the unit.

4.Then,insert GEN/ Smart Load wires according to polarities indicated on terminal
block and tighten the terminal screws. (Referto procedures 57-61 and 90 on how
tousethem as generatorinputs or smart load outputs.)
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L->LINE (brown or black)

N->Neutral (blue)
o ) =
[ ] =
[ L ﬂ ]
— N =

5.Last, insert ACoutput wires according to polarities indicated on terminal block
and tighten terminal screws.

L->LINE (brown or black)

N->Neutral (blue)
= [ ]
I =
— C T | =
— N  m—

R-type terminal:

7.Make sure the wires are securely connected.

CAUTION: Important

Be sureto connect ACwires with correct polarity. If Land N wires are connected
reversely, it may cause utility short-circuited when these inverters are worked in
parallel operation.

CAUTION: Appliances such as air conditioner are required at least 2~3
minutes to restart becauseit’srequired to have enough time to balance
refrigerant gas inside of circuits. If a power shortage occurs and recoversin
ashorttime, it will cause damage to your connected appliances. To prevent
this kind of damage, please check with manufacturer of air conditioner that
ifit's equipped with time-delay function before installation. Otherwise, this
PV Hybrid inverter will trig overload fault and cut off output to protect your
appliance but sometimes it still causes internal damage to the air
conditioner.

PV Connection

CAUTION: Before connecting to PV modules, please install separately a DC circuit
breaker between inverter and PV modules.

WARNING! All wiring must be performed by a qualified personnel.

WARNING! It very important for system safety and efficient operation to use
appropriate cable for PV module connection. To reduce risk of injury, please use
the properrecommended cable size as below.

Model Wire Size Torque value

SPF 6000 ES-H 1*12 AWG 1.2-1.6 Nm

PV Module Selection:

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

1.0pen circuit Voltage (Voc) of PV modules not exceeds max. PV array open circuit
voltage of inverter.

2.0pencircuit Voltage (Voc) of PV modules should be higher than start-up
voltage.

INVERTER MODEL SPF 6000 ES-H

Max. PV Array Open Circuit Voltage 500Vvdc

Start-up Voltage 150vdc

PV Array MPPT Voltage Range 120Vdc~450Vdc

Please follow below steps to implement PV module connection:
1.Removeinsulation sleeve 10 mm for positive and negative conductors.

I: |+
Eﬂum _

14
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2.Insert PV panel positive and negative cables into MC4 terminal, then connect
positive pole(+)of connection cable to positive pole(+)of PV input connector,
connect negative pole(-)of connection cable to negative pole(-) of PVinput
connector.

3.Make sure the wires are securely connected.

Final Assembly

After connecting all wiring, please put bottom cover back by screwing four screws
as shown below.

Communication Connection

Please use supplied communication cable to connectto inverter and PC. Follow
on-screeninstruction toinstall 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.

Dry Contact Signal

Thereis one dry contact(3A/250VAC) available ontherear panel. It could be used
to deliver signalto external device when battery voltage reaches warning level.

Dry contact

Uni ort:
It Condition .
Status
NC&C
Power Off | Unitis off and no outputis powered Close
Outputis powered from Utility Close
B L
attery\{oltage(SOC)< ow Open | Close
Program DCwarning voltage(S0C)
01.s.eta.s Battery voltage(S0C) >
PowerOn | gytputis utility firs§ setting value in Program 13

. Close | Open
or battery charging reaches P

floating stage

powered from
Battery or Solar

Battery voltage (SOC)<

Setting value in Program 12 Open | Close

Program

01is set
as SBU or | Batteryvoltage (SOC)>

Solar first | Setting value in Program 13
or battery charging reaches
floating stage

Close | Open
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Operation

Power ON/OFF

Oncethe unithas been properly installed and the batteries are connected well,

simply press On/Off switch (located on the bottom of the case) to turn on the unit.

Operation and Display Panel

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. Statusindicator

3. Charging indicator
4. Faultindicator

5. Function buttons

LED Indicator

@ e @

LCD Display|

cons

e

GENC'BB”“ -§B884 =583
A
O ]

BBDEW BDBM“" BBB'@"

Icon

| Description

AC Input Information

@

Gridicon

Indicate ACinput power/ Feed-In Grid power, ACinputvoltage,

KW
BB P h/:z ACinputfrequency, ACinput current/ Feed-In Grid current, Total
energy feed to grid, etc
Indicate AC power loads in bypass

PV Input Information

T ey, P

PV14‘ AAI

Left: PV1inputicon Right: PV2inputicon

ga88#

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

Output Information

Invertericon

l_l'l:la"z

Indicate outputvoltage, output current, output frequency,
inverter temperature

Load Informati

on

@

Loadicon

l.IUB

Indicate power of load, power percentage of load

OVERLOAD

Indicate overload happened

SHORT

Indicate short circuit happened

Battery Information

m

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

oo -
000 Indicate battery voltage, battery percentage, battery current
Indicate SLA battery

Indicate lithium battery

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

SOL+UTI
Only soL

only solar

Other Information

LED Indicator Messages
. y Solid On | Outputis powered by utility in Line mode.
AC/ LNV | Green . Outputis powered by battery or PVin
Flashing
battery mode.
Solid On | Batteryis fully charged.
® CHG Green - - -
’ Flashing | Batteryis charging.
Solid On | Faultoccursintheinverter.
AN FAULT Red - - — - -
Flashing | Warning condition occursin theinverter.
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

SOL.FIRST
BAT.FIRST
UTL.FIRST

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

18
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LCD Setting

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

Icon Description
BBB__AH Indicate warning code or fault code
= Indicate a warning or a faultis happening
(4 Indicate it's during setting values
Indicate the alarmis disabled

Program

Description

Setting Option

In AC mode, battery icon will present Battery Charging Status

Status Battery voltage LCD Display
<2V/cell 4 bars will flash in turns.
Bottom bar will be on and the other
Constant Current 2~2.083V/cell three bars will flash in turns.
mode / Constant Bottom two bars will be on and the
2. ~2.167V L
Voltage mode 083 67v/ce other two bars will flash in turns.
>2167 V/cell Bottomth.ree bars willbe on and the
top bar will flash.
Floating mode. Batteries are fully charged. | 4 bars will be on.

In battery discharge mode, battery icon will present Battery Capacity

Load Percentage

Battery Voltage

LCD Display

Load >50%

<1.717V/cell

1.717V/cell~1.8V/cell

1.8~1.883V/cell

>1.883V/cell

50%>Load >20%

<1.817V/cell

1.817V/cell ~1.9V/cell

1.9~1.983V/cell

>1.983

Load<20%

<1.867V/cell

1

.867V/cell~1.95V/cell

1.95~2.033V/cell

>2.033

LT I T T

01

Output source
priority: To
configure load
power

source priority

) o
Solar first DPP:‘ DL BD !
Solar energy provides power to the loads as first
priority.

If solarenergyis notsufficientto power all connected
loads, battery

energy will supply power the loads atthe same time.
Utility provides power to the loads only when any one
condition happens:

-Solar energy is not available

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

G

CPPT Ukl OO

—=9

Utility first (default)

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.

wrmst £}
S8 priority OPPT Sby 00
Solarenergy provides power to the loads as first
priority.

If solarenergy is notsufficientto power all connected
loads, battery will supply power to the loads at the
sametime.

Utility provides power to the loads only when battery
voltage drops to either low-level warning voltage or

SOL FIRST

the setting pointin program 12.
wmens O

sus prioriy OPPT SUb G0

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.

20
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Program

Description

Setting Option

Maximum charging
current: set total
charging current for

o]
tHO b 120- 002

Program

Description

Setting Option

User-Defined °
bAEE USE  D0OS

If “User-Defined” is selected, battery charge voltage
and low DC cut-off voltage can be setup in program
19,20and 21.

User-Defined 2 (suitable when lithium battery without|
BMS communication) 5

bAEE L52 005
If “User-Defined 2" is selected, battery charge
voltage and low DC cut-off voltage can be setup in
program 19, 20 and 21. Itisrecommended to set to the
same voltage in program 19 and 20(full charging
voltage point of lithium battery). The inverter will stop
charging when the battery voltage reaches this
setting.

02 solar and utility chargers
(Max. charging current = | Default 60A, T0A~100A Settable
utility charging current + | (If Ll is selected in Program 5, this program
solar charging current) |can'tbesetup)
Appliance (default) o
ACY  RPL 003
If selected, acceptable ACinputvoltage
range will be within 90~280VAC
UPS °
ACY  WPS5 {04
If selected, acceptable ACinputvoltage
range will be within 170~280VAC
03 ACinputvoltagerange |Generator(Onlydiesel generators allowed)
ACY  OER D04
If selected, acceptable ACinputvoltage
range will be within 90~280VAC.
Note: When connecting generator, the
generator should be no less than 10KVA(no
less than 20KVA for three phase parallel
system), and the inverters should be no more
than 2 unitsin one phase.
Savina mode disable (d%fault)
AYE 415 00d
If disabled, no matter connected load is low
or high, the on/off status of inverter output
Power saving mode will not be effected.
04 enable/disable Saving mode enable
SA%E ENR OO0
If enabled, the output of inverter will be off
when connected load is pretty low or not
detected.
AGM (default)
o
bAEE AL 00S
Flooded
05 Battery type bﬁ - FLA GDE?
Lithium (only suitable when communicated
with BMS) o
bAEE LI 005

Auto restart Restartdisable (default) |Restartenable
06 when overload o r M o
LdlS di5 OD&R(LdFS ENR 006
occurs
Auto restart Restartdisable (default) |Restartenable
when over & [}
o E ol n
07 temperature tlll 5 C“ I:l DD_H (Y EllH DD_=
occurs
Output voltage | 230V (default) 220V
*This setting is o o
n 23M nnd M [ ] nMno
onlyavailable |OUEY Z30 008 |CUEY 220 008
08 |whenthe 575y 208V
inverterisin
standby mode = o o
M (] uir mnn N - nno
(switchoff). |oUEY 40 OO0B |QUkY 208 008
Output 50Hz(default) 60Hz
frequency
*This setting is
only available [} o
m ] nn
09 when the i tF lEll_l l_ll_lg BUICF EID Dﬂg
inverterisin
standby mode
(Switch off).
Number of = i r?
10 series bFI tll "i U :l_l
batteries
connected

(e.g.Showing batteries are connected in 4 series)

22



23

Program

Description

Setting Option

Ll 30
Maximum utility
11 &Generator charging | n n |¢|
uEll.l 3!.!* o
current
Default 30A, 0A~80A 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 _ o
backtoutilitysource |52 AL YD O I2
12 |whenselecting “SBU
priority” or “Solar Default46.0V, 44.0V~51.2V Settable
first” in program 01
Setting voltage point
back to battery mode O
. | — i M
when selecting [ EII:I l:!"h_l ] I3
13 “SBU priority” or
“Solar first” in Default 54.0V, 48.0V~58.0V Settable
program 01or “Solar
first” in program 01
If this PV Hybrid inverteris working in Line,
Standby or Fault mode, charger source can be
programmed as below:
Solar first Solarenergy will charge
battery as first priority.
o | Utility willcharge
COPr CS80 O 1Y|batteryonly whensolar
energy is not available.
Charger source =
Solar and Utilit i~
14 |Priority:To configure Y o Solarenergy and utility
charger source EDP’- N D g will both charge
A : battery.
priority.
Only Solar Solarenergy will be the
EEEEEE o|Only charger source no
COPM 0S8 Y| 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.

Program | Description Setting Option
Alarm on o Alarm off(default) o
15 |Alarm control
bUCC  ON DS kUl OFF OIS
Backlight on (default) Backlight off
16 |Backlight control An P o
LCdb  ON DIib|LEds OFF D16
Beeps while Alarm on (default) Alarm off
17 |primarysourceis - o - o
et ALAL 0N OALAT OFF o1
Overload bypass: |Bypassdisable (default) |Bypassenable
When enabled, the
18 unitwill transfer to o o
inemodeit  |bYP oI5 D18[bYP ENA 018
overload occursin
battery mode.
C.V.charging
voltage. If self-
defined is selected
In program 5, [o
i r i Mo
19 thisprogram can ,__'—" 55L| U |9
be setup If self-
defined is selected| pefaylt 56.4V, 48.0V~58.4V Settable
In program 5, this
program can be set
up
Floating charging
voltage. If self- o
20 Qefinedis selectﬁed FU:I_I SL‘D“ DEID
in program 5, this
programcanbesell o ¢ 1t 54.0v, 48.0V~58.4V Settable
up
Default42.0V, 40.0V~48.0V Settable
O
I m |
CUEY 42l o2
When reach Low DC cut-off voltage:
1) If battery poweris only power source available,
. Low DC cut-off inverter will shut down.

voltage.

2)If PV energy and battery power are available,
inverter will charge battery without AC output.
3) 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.
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Program | Description Setting Option
Battery equalization Battery equalization
enable " disable(default)
o
43 | Battery £q ENA 043 | E9 45 043
equalization
If “Flooded” or “User-Defined” isselectedin
program 05, this program can be set up.
Battery Default 58.4V, 48.0V~58.4V Settable
44 equalization u oL Aud
voltage Eq 38.-! e
=y
[Ny
45 Battery equalized Default 60min,
time 5min~900min Settable
_ ol
EHE: ol 045
=1 N
[N
46 Battery equalized Default 120min,
timeout 5min~900min Settable
o
E9:D 120 046
dhY
47 Equalization Default 30days, 1
interval days~90 days Settable
[+]
S 30 041
Equalization activated Equalization activated
immediately on immediately off(default)
o o
£9 on o 048 |EQ OFF 048
o If equalization functionis enabled in program 43,
Equalization this program can be setup. If “On” isselected in this
48 activated

immediately

program, it's to activate battery equalization
immediately and LCD main page will shows “E g”.If
"Off"” isselected, itwill cancel equalization function
until next activated equalization time arrives based
on program 47setting. At this time, “E 0" willnot be
shown in LCD main page.

Program | Description Setting Option
Single: Parallel:
1 no3 I ! no3
PrLL S0 O23|PrLL PRU G223
L1 Phase: o L2 Phase: o
PrEkL. 3Pt G24PrEL 3P2 Gd4
AC output mode L3Phase: o
“This setting isonlyl P} | P 3 Deg
available when the
inverterisin When the units are used in parallel with single phase,
stan.dby mode please select “PAL" inprogram 23.

23 | (Switch off). Itrequires 3 inverters to support
Note: _ three-phase equipment, 1inverterin each phase.
Parallel operation |please select “3P1” in program 23 for the inverters
canonly connectedto L1 phase, “3P2” in program 23 for the
work when battery|inyerters connected to L2 phase and “3P3” in
connected program 23 for the inverters connected to L3 phase.

Be sureto connect share current cable to units which
are onthe same phase.

Do NOT connectshare current cable between units on
different phases.

Besides, power saving function will be automatically
disabled.

>8 Address setting Addr | ,—.eé
(for expansion) ! ! U

Default 1, 1~255 Settable

37 Realtime setting- o |Default 2018, range
--Year 2019 137 [2018~2099
Realtime setting- o

38 - Default01, range 01~12
--Month non 2 038
Real time setting- o

Def 1 1~31

39 --Date dH'j B 83 efault 01, range 01~3
Real time setting- ]

40 Default 00, range 00~23
--Hour HDU’_ I3 D"IU 9
Realtime setting- o]

41 . - Default 00, range 00~59
--Minute BIRE SD DL! : 9
Realti tting-

42 cattimesetling Default 00, range 00~59

--Second

iy
ca
c3a
-
oo
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Program | Description |Setting Option Program | Description | Setting Option
0000(default) The time allows utility to charge Charge first (default) .
o Solar energy provides power to
Allow utility to charge the |the battery. l e roA g charge battery as first priorit
battery all day run. Use 4 digits to represent the solar 507d bLu 85 9 y P v
] - - 55 supply -
time period, the upper two digits S Load first .
. . priority o | Solar energy provides power to the
represent the time when utility onr L hU 0SS | load first oriorit
U = start to charge the battery, ! Lo oads asfirst priority.
LHI_I tl i setting range from 00 to 23, and Set country Asia(Default) If selected, acceptable feed-in grid
Utility the lower two digits represent customized | - voltage range will be195.5~253VAC.
49 charging the time when utility end to Regulations Frio ASAH Acceptable feed-in grid frequency
time " o | charge the battery, setting *This range will be 49~51Hz.
mn
Uuuau 045 |range from 00 to 23. ‘ settingis |Europe If selected, acceptable feed-in grid
(eg: 2320 represents the time 56 only voltage range will be184~264.5VAC.
allows utility to charge the available [FfNn Eur Acceptable feed-in grid frequency
battery is from 23:00 to the next when the range will be 51.5~47.5Hz.
day 20:59, and the utility program 54 | south America If selected, acceptable feed-in grid
charging is prohibited outside of| isthat Feed voltage range will be184~264.5VAC.
this period) to grid FInL SAd Acceptable feed-in grid frequency
0000(default) The time allows inverter to enable range will be 57~-62Hz.
Allow utility to power the The power |Disable(default) Enable
power the load. )
load all day run. - grid mode
Use 4 digits to represent the allows the o o
time period,th? upper two digits 57 smart load oP2 415 0S5 OP2 ENR 097
represent the time when inverter| output to
start to power the load, setting remain on.
mip v range from 00 to 23, and the First time period Smart load output start time
i 1 -
Utility output lower two digits represent the . acd
50 timey p time when inverter end to power Settingof |NNAN AN 1 nSé 0000 StR 0S8
the load, setting range from 00 thesmart | —-°2 H2 Y Smart load output shutdown time
o o]
to 23.
minlnlyl ncn load output nnnn n n
HE 050 (eg: 2320 represents the time time period. : i 0000 Efd 058 :
allows inverter to power the * Note- Second time period Smart load output starttime
load is from 23:00 to the next Whentime |annn 002 nSé 0000 StR 0S8
day 20:59, and the inverter AC period 1 is boLL LY - Smart load output shutdown time
output power is prohibited 58 setto 0000 EN nsé
outside of this period) "Sta0000- vubdu tho Y :
End0000" it| Third time period Smart load output st%rt time
Z?seadbtlZ(%r;fjault) Solar energy feed to grid means that d 0000 5eA 0S8
A 2 | Jisable. '[he;mart 0000 003 0S8 [smartload outputshcl;ltdown time
Solarenergy |FEEd 415§ 054 padcan annn £na N
54 |feedtogrid output all 0000 ENg 0S8
configuration Feed to grid enable time The time setting consists of 4 digits, with the first two digits
o | Solar energy feed to grid periods. representing hours and the last two digits representing
FEEd ENMA 154 |enable. 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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Program | Description Setting Option
The cut-off
battery voltage o
5o |Point/SOC L055 480 059
setting for the
smart load Default 48.0V, 44.0V~54.0V Settable
output. Lithium battery mode: Default 60%, 20%~95% Settable

Recovery battery
voltage

bACF 530 060

Display Information

The LCD display information will be switched in turns by pressing “UP” or
“DOWN" key. The selectable informationis switched as below order: voltage,
frequency, current, power, temperature energy, firmware version.

®
m999m“888X3888W

T

e &

"
PV2 I
GRID TIE
SOI.

" E,:.Ln";: E = %9
9000 BBB”hB%Bé

oo
Setting Information LCD display

@AC Input voltage

(Ifitflashes, itindicates that

the inputvoltage of the

generatorisdisplayed at this

time, and the current, power

and frequency displayed after A

turning the page are also the 230 E'

input parameters of the

generator.)

@ Outputvoltage

(® Load percentage

@ Left: PV1inputvoltage
Right: PV2 input voltage

® Battery voltage

® wWarning or Fault code

(Default Display Screen)

sowpmsT

‘4-

=
3650 SEY

=
ilate

T

@ ACInputfrequency

@ Output frequency

® Load power

@ PV energy sum

(® Battery percentage
® Warning or Fault code

point/SOC
60 .
setting for the
smart load Default 53.0V, 48.0V~58.0V Settable
output. Lithium battery mode: Default 90%, 20%~100% Settable
Setting of PV
power value for o
61 |thesmartload | PYL o0~ 061
output to be
turned on Default OKW, OKW~6KW Settable
Default 00, range 01~24
The time allows Generator to
_ | work.Use 2 digits to represent t
DE Pl r UPI IZI 11 | he time period,setting range fr
65 Generator run om 00 to 24. (eg: 02 represents
time the time allows Generator to
o | run for two hours.

HDU{' DD 855 Note: 00 represents that the
generator can run
continuously.

Enable (default) If BMS Communication Loss,
The inverter 04 and 20 warning

- © |icon flashing, but enable to
BMS b 'SE ENAR  OB6 work for original status.
66 Communication | Disable If BMS Communication Loss,
Loss o | Theinverter 04 and 20 warning
bl'ISE al 5 855 Icon flashing and disable to
work.(cut off the output and
can’t charge)
GEN/SMARTLOAD o | GEN/SMARTLOAD Port as
port can be 5|-|HP DE M 898 generator input
% used as (default)
gfg;r::tolro'gdpm coAP 0P 895 GEN/SMARTLOAD Port as smart

output.

load output
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Setting Information

LCD display

@ AC Input current

@ Output current

(® Load percentage

@ Left: PV1inputcurrent
Right: PV2inputcurrent

® Battery charging current

® Warning or Fault code

@ Feed-In Grid current

@ Output current

® Load percentage

@ Left: PV1inputcurrent
Right: PV2inputcurrent

(® Battery charging current

® Warning or Fault code

@AC input power

@ Inverter temperature

® Load power

@ Left: PV1input powerin

Watts
Right: PV2input powerin

Watts

(® Battery percentage

® Warning or Fault code

®Feed-In Grid power

@ Inverter temperature

® Load power

@ Left: PV1input powerin

Watts
Right: PV2input powerin

Watts

(® Battery percentage

® Warning or Fault code

Firmware version
(CPU1: 040-00-b21; CPU2:041-
00-b21)

Setting Information

LCD display

Time

(15:20:10, December 15, 2018)

Right: Total ACinput energy
@ Output frequency
® Left: Today's load energy
Right: Total load energy
@ 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.

@Left: Today's AC input energy

sy

£0

Operating Mode Description

Operation mode

Description LCD display

Standby mode / Power saving
mode

Note: *Standby mode: The
inverter is notturned on yet
but at this time, the inverter
can charge battery without AC|
output.

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

Charging by utility
and PV energy.

No outputis  [{a. X

CHARGING §

SuppliEd by {a pre— s°'-'“'§ L

the unit but it

Charging by
utility

uuuuuuu

still can charge Charging by PV

batteries.

energy

No charging

=M
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Operation mode Description LCD display
Charging by Charging by
utility and PV utility
Fault mode energy @ l
Note:

*Fault mode: Errors are PV energy can {_ I I —
caused by inside circuit error | charge LI g -
or externalreasons such as | batteries. Charging by PV [ No charging
over temperature, output energy
short circuited and so on.

N R = S

Charging by PV energy

Charging by utility

@z i o

The unit will

Line Mode

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

CHARGING.
S0l

I
-

No battery connected

Fo

- -

PV energy charges battery, PV
energy provides power

to the load and feeds remaining
energy to the grid.

@ =

P o°

Battery Mode

The unit will
provide output
power from
battery and PV
power.

Parallel Installation Guide

Introduction

This inverter can be used in parallel with two different operation modes.

1.Parallel operationinsingle phase with up to 6 units.

2.Maximum 6 units work together to support 3-phase equipment. Four units
supportone phase maximum.

Package Contents

In parallel kit, you will find the following items in the package:

Parallel communication cable Currentsharing cable

Mounting the Unit

When installing multiple units, please follow below chart.

l 50cm

® = -
2008 ()

20cm 20cm —
1 50cm

Note: For proper air circulation to dissipate heat, allow a clearance of approx.
20cm to the side and approx. 50 cm above and below the unit. Be sure to install
each unitinthe same level.

[

Wiring Connection 0-type terminal:

The cable size of each inverteris shown as below ﬁ 22
Recommended battery cable and terminal size for each '
inverter:

Model Wire Size
SPF 6000 ES-H

Torque value
1*2AWG 2-3Nm

WARNING: Be sure the length of all battery cables is the same. Otherwise, there
will be voltage difference between inverter and battery to cause parallel
inverters not working.

You need to connectthe cables of each inverter together. Take the battery cables
forexample: You need to use a connector or bus-bar as ajointto connectthe
battery cables together, and then connect to the battery terminal. The cable size
used fromjointto battery should be X times cable size in the tables above. “X”
indicates the number of inverters connected in parallel.
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Regarding ACinput and output, please also follow the same principle.

Recommended ACinput and output cable size for each inverter:

Model

Gauge

Torque value

SPF 6000 ES-H

1*8AWG

1.2-1.6 Nm

CAUTION!! Please install the breaker atthe battery and AC input side. This will

ensure theinverter can be securely disconnected during maintenance and fully
protected from over current of battery or ACinput.
Recommended breaker specification of battery for each inverter:

Model

1 unit*

SPF 6000 ES-H

200A / 60VDC

*If youwantto use only one breaker at the battery side for the whole system, the
rating of the breaker should be Xtimes current of T unit. “X” indicates the
number of inverters connected in parallel.

Recommended breaker specification of ACinput with single phase:

Model 2 units 3 units 4 units 5 units 6 units
100A/ 150A/ 200A/ 250A/ 300A/
SPF 6000 ES-H 230VAC 230VAC 230VAC 230VAC 230VAC

Note1: You can use 50A breaker for SPF 6000 ES-H for only 1 unit, and each
inverter has a breaker atits ACinput.

Note2: Regarding three phase system, you can use 4 poles breaker, the rating is
up to the current of the phase which has the maximum units. Or you can follow
the suggestion of note 1.

Recommended battery capacity

Inverter parallel > 3 4 5 6
numbers
Battery Capacity 400AH 600AH 800AH T000AH 1200AH

WARNING! Be sure that allinverters will share the same battery bank. Otherwise,
the inverters will transfer to fault mode.

Parallel Operation in Single Phase

WARNING! All inverters must be connected to the same batteries and ensure each
group of cables from the inverters to the batteries in the same length.

Two invertersin parallel:
Power Connection

Battery

—
Utility ﬁ N e
Grid |

A N =G
Loads =

wE | -ElE— —_

WARNING! Make sure that PAR-OUT of one inverter is connected to the PAR-IN of
anotherinverter. No matter single or three-phase parallel, itis not allowed to
connectthe PAR-OUT of one inverter with the PAR-OUT of another inverter,oritis
not allowed to connectthe PAR-IN of one inverter with the PAR-IN of another
inverter. Otherwise, the communicationis abnormal.The PAR-IN of the first
inverter and the PAR-OUT of the lastinverter are not allowed to connect other
inverters.

Two invertersin parallel:

Power Connection

s e -

Battery

Utility ﬂ N e
Grid -
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Fourinvertersin parallel:
Power Connection

Battery

N =@ITek

v — ™
Utility ﬁ N e
Grid L o
/N

- L =G — e e e

Communication Connection

Five inverters in parallel:
Power Connection

Sixinvertersin parallel:
Power Connection

‘__ e - ‘_.,

i ﬁ N e
Grid | am

N =Grmes
Loads

¥ LI
—
Battery
Q)

=L e — — —

Communication Connection

Battery

Utility ﬂ N e
Grid e

Parallel Operationin Three Phase

WARNING! Allinverters must be connected to the same batteries and ensure each
group of cables from the inverters to the batteries in the same length.

Oneinverterineach phase:
Power Connection P1 P2

Battery

Utility
Grid

N GBS
L1 e —
L3 e IE? RS — —

Communication Connection

e
S
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Two invertersin one phase and only one inverter for the remaining phases:
Power Connection

P2 P3

Battery

Utility
Grid

Loads 1

Communication Connection
P
@ @
it ]

Two inverters in two phases and only one inverter forthe remaining phase:
Power Connection

| P1 | | P2 | P3

Three invertersin one phase and only one inverter for the remaining two phases:

Power Connection

P1 |

P2 P3

il L] ¥ F ¥ ¥ ¥
Batle'yi
vty ﬁ b, o
Grid o
Loads Q [“__ﬁ-ﬂ
Communication Connection
| P1 | P2 P3
@ 6] (€] @ ®
ez | FE mm]eEE]
e e T T T T Ry T
o 1 T 1 T 1 1 ]
A I i

Two invertersin each phase:
Power Connection

P

P

Battery

Utilty
Grid

Loads P

Communication Connection

B

L]

® ® ®
2 (o] A [im)] [ ] i (oG]
by e by e T W by e t s o
T 1 I 1 [ 1 I 1 [ 1 I |
PR S——— + — [ [N ) EE—— -
| R pap— | lesccccacscscccanncad -
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Three invertersin one phase, two invertersin second phase and one inverter for the
third phase:

Power Connection

Battery

Utility
Grid

—
&)

Communication Connection
| P1
® @
o]z | R

...................

.................

Fourinverters forone phase, oneinverter for each of the other two phases:
Power Connection

| P1 | P2 P3

Battery

Utilty
Grid

U1 —ame-
N

R = = = —
Communication Connection
| P1 | P2 P3
<] @ ® ® ®
(=] = = 0 [
| ' | | |

...................

....................................

..................

WARNING: Do notconnectthe currentsharing cable between the inverters which
are in different phases. Otherwise, it may damage the inverters.

PV Connection
Please referto user manual of single unit for PV Connection on Page 14.

CAUTION: Each inverter should connect to PV modules separate.
PV2 PV1 PV1 PV2 PV1 PV2 PV1

o -] |+ e - |+ N

PV2
il- il-
.Il .II+

No.2

LCD Setting and Display
Refer to Program 23 on Page 25

Parallelin Single Phase

Step 1: Check the following requirements before commissioning:

® Correctwire connection

® Ensure all breakersin Line wires of load side are open and each Neutral wires of
each unitare connected together.

Step 2: Turnon each unitand set “PAL"” 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 can not be programmed.

Step 3: Turn on each unit.

LCD display in Master unit LCD displayin Slave unit
g 230 gﬁ; o 230 ~
. .......... T — . RS J— - i
|1 ll
= = PR
g0 564 HSE 00 SB4 Sui

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

230 230" 0 | 230 230 O
®:, . -@ @;; S
i .

00 554 HoE 00 569 SiLi

Step 5: If there is 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 start
to provide power to the load.
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Parallelin Three Phase

Step 1: Check the following requirements before commissioning:

® Correctwire connection

® tnsure all breakersin Line wires of load side are open and each Neutral wires of
each unitare connected together

Step 2: Turn on all units and configure LCD program 23 asP1, P2 and P3

sequentially. Then shut down all units.

Note: It's necessary to turn off switch when setting LCD program. Otherwise, the

setting can not be programmed.

Step 3: Turn on all units sequentially. Please turn on HOST inverter first, then turn

ontherestone byone.

LCD display in LCD display in LCD display in L3-phase
L1-phase unit L2-phase unit unit
1 1 %ﬁh [* gl %L ge  gall E.;ﬁ:
q ................... q ................... q
1 1 [ ]
e — - o — . o — Lol
00- 564 HSE 00 564 3P2 00- 564 3P3

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. Otherwise, they will display warning 15/16 and will not work in the line
mode.

LCD display in LCD displayin L3-phase
L2-phase unit unit

LCD displayin
L1-phase unit

Step 5: If thereis no more fault alarm, the system to support 3-phase equipment
iscompletely installed.

Step 6: Please switch on all breakers of Line wires in load side. This system will
startto provide power to the load.

Note 1: If there’'s only one inverterin L1-phase, the LCD will show as “HST” . If
thereis more thanoneinverterinL1-phase, the LCD of the HOST inverter will
show as “HST” ,therestof L1-phaseinverters will show as “3P1" .

Note 2: To avoid overload occurring, before turning on breakers in load side, it's
betterto have whole system in operation first.

Note 3: Transfer time for this operation exists. Power interruption may happen to
critical devices, which cannot bear transfer time.

Fault Reference Code

Fault Code | FaultEvent Iconon
01 Fanis locked D =m..
02 Overtemperature DE"“
03 Battery voltage is too high 83_
04 Battery voltageis too low D'—lm
05 Output short circuited DS..B
06 Outputvoltageistoo high. DE'
07 Overload time out Dﬁ_..
08 Bus voltageistoo high DB
09 Bus soft start failed D =
51 Over current or surge 5 |
52 Bus voltageistoo low 58"”’
53 Inverter soft start failed 53.,.,
55 Over DCvoltage in AC output SS.,..
56 Battery connectionis open SE
57 Currentsensor failed 5 -I.m
58 Outputvoltageis too low SB_
60 Negative power fault BB..,
61 PV voltageistoo high B I.,,,,
62 Internal communication error EE
80 CAN fault 830 -
81 Host loss B | o=
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Warning Indicator

Warning Warning Event Audible Alarm Icqn
Code flashing
22 Ezzfell;lforbidden without Beep once every second EEA
25 Z?frlerfr::nverters’capacity Beep once every second ESA
33 BMS communication loss Beep once every second 33A
34 Cellovervoltage Beep once every second BHA
35 Cellundervoltage Beep once every second BSA
36 Total over voltage Beep once every second 35A
37 Totalunder voltage Beep once every second 31’1‘
38 Discharge over voltage Beep once every second BBA
39 Charge over voltage Beep once every second BBA
40 Discharge over temperature Beep once every second LIDA
41 Charge overtemperature Beep once every second Y e
42 Mosfet over temperature Beep once every second '-IBA
43 Battery overtemperature Beep once every second '-|3A
44 Battery under temperature Beep once every second Uy a
45 System shut down Beep once every second '-{SA

ngn:ji:g Warning Event Audible Alarm flalzrc:inng
01 Fanis locked wheninverteris on/Beep 3 times every second B la
02 Overtemperature Beep once every second DEA
03 Battery is over-charged Beep once every second GBA
04 Low battery Beep once every second BL{A
07 Overload Beep once every 0.5 second B_HA
10 Output power derating Beep twice every 3 seconds :DA
12 Zztf;rcyhargerstops due to low Beep once every second 1Da
13 isl\j‘qorlﬂg;gerstopsduetohigh Beep once every second }3&
14 is(lear[;:jrgerstopsdueto Beep once every second ya
15 Z?frfztleer::nput utility grid Beep once every second :SA
16 ACinput phase error Beep once every second {6A
17 Parallel output phase loss Beep once every second HA\
18 BUS over current Beep once every second IBA
19 Battery disconnect No beep }gA
20 BMS communication error Beep once every second EDA
21 PV power insufficient Beep once every second E‘ HES
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Battery Equalization

Equalization function is added into charge controller. It reverses the buildup of
negative chemical effects like stratification, a condition where acid concentration is
greater at the bottom of the battery than at the top. Equalization also helps to
remove sulfate crystals that might have built up on the plates. If left unchecked, this
condition, called sulfation, will reduce the overall capacity of the battery. Therefore,
it's recommended to equalize battery periodically.
® How to 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 interval in program 47.

2. Active equalization immediately in program 48.

®  Wwhento Equalize

In float stage, when the setting
equalization interval (battery
equalization cycle) is arrived, or
equalization is active immediately,
the controller will start to enter
Equalize stage.

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

Float Voltage [——

® Equalize charging time and iz
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 will remain in the Equalize stage until setting
battery equalized time is arrived.

Equalize Voltage
Absorption Voltage
Float Voltage

EQUALIZE

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

Equalize Voltage
Absorption Voltage
Float Voltage

EQUALIZE

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.

Specifications

Table 1 Line Mode Specifications

INVERTER MODEL

SPF 6000 ES-H

GRID INPUT(AC)

Input Voltage Waveform

Sinusoidal (utility or generator)

Nominal PV Voltage

230Vac

Low Loss Voltage

170Vac*7V (UPS); 90Vac*7V (Appliances)

Low Loss Return Voltage

180Vac+7V (UPS); 100Vac+7V (Appliances)

High Loss Voltage 280Vac+7V

High Loss Return Voltage 270Vact7V

Max AC Input Voltage 300Vac

Nominal Input Frequency 50Hz / 60Hz (Auto detection)
Low Loss Frequency 40+ 1Hz

Low Loss Return Frequency 42+1Hz

High Loss Frequency 65+ 1Hz

High Loss Return Frequency 63+1Hz

Output Short Circuit Protection

Circuit Breaker

Efficiency (Line Mode)

>95% ( Rated R load, battery full charged)

Transfer Time

10ms typical, 20ms Max@ Single
<30ms @ Parallel

Output power derating:

When ACinputvoltage drops to
170V, the output power will be
derated.

Output Power

Rated Power [+ =+=ssus ’
20% Power Ca (

v 170V 280V

Input Voltage

GRID OUTPUT (AC)

Nominal Output Voltage

230Vac

Feed-in Grid Voltage Range

195.5~253 VAC @Asia regulation
184 ~264.5 VAC @Europe regulation
184 ~264.5 VAC @South America regulation

Feed-in Grid Frequency Range

49~51Hz @Asia regulation
47.5~51.5Hz @Europe regulation
57~62Hz @South America

Nominal Output Current

27A

Power Factor Range

>0.99
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Table 2 Inverter Mode Specifications

Table 3 Charge Mode Specifications

INVERTER MODEL

SPF 6000 ES-H

Utility Charging Mode

INVERTER MODEL

SPF 6000 ES-H

Charging Algorithm

3-Step

Max. AC Charging Current

80Amp(@VI/P=230Vac)

Rated Output Power 6KW/6KVA
Maximum smart load Power 6KW/6KVA
Output Voltage Waveform Pure Sine Wave
Output Voltage Regulation 230Vac+5%
Output Frequency 50Hz
Nominal Output Current 27A

Overload Protection

55@=150% load; 10s@110%~150% load

Bulk Charging| Flooded Battery 58.4Vdc
Voltage AGM / Gel Battery 56.4Vdc
Floating Charging Voltage 54Vvdc

Surge Capacity

2*rated power for 5 seconds

Nominal DCInput Voltage

48Vvdc

Cold Start Voltage
(Lead-Acid Mode)

46.0vdc

Cold Start SOC(Li Mode)

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

Low DC Warning Voltage
(Lead-Acid Mode)

44.0Vdc @ load <20%
42.8Vdc @ 20% < load <50%
40.4Vdc @ load 250%

Low DC Warning Return Voltage
(Lead-Acid Mode)

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

Charging Curve

Battery Voage, per ool

Bulk

e
e
Aasoeption
fomsamCurent]  (Constans Votage)

Chargieg Cernimt, %

W0

5o

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

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

Low DC Cut-off Voltage (Li Mode)

42.0vVdc

Low DCWarning SOC (Li Mode)

Low DC Cut-off SOC+5%

Low DCWarning 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

60.8vdc

No Load Power Consumption

<70W

MPPT Solar Charging Mode

(AC Charger Plus Solar Charger)

Max. PV Array Power 4000w+4000wW
Max. PV Input Current T6A+16A
Start-up Voltage 150vVdc+10Vvdc
PV Array MPPT Voltage Range 120Vdc~450Vdc
Max. PV Array Open Circuit Voltage 500vdc
Max. Inverter Back Feed Current To 0A

The Array

Max. PV Charging Current T00A

Max. Charging Current 100A

Table 3 Charge Mode Specifications

INVERTER MODEL SPF 6000 ES-H
Safety Certification CE
Operating Temperature Range 0°Cto 55°C
Storage temperature -15°C~ 60°C

Humidity 5% to 95% Relative Humidity (Non-
Altitude <2000m
Dimension(D*W*H), mm 460*395*132
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Trouble Shooting

Problem

LCD/LED/Buzzer

Explanation

What to do

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 is
too low .
(<1.91V/Cell)

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

No response
after power on.

No indication.

1.The battery voltage
is far too low.
(<1.4V/Cell)
2.Battery polarity is
connected reversed.

1.Check if batteries and
the wiring are connected
well.

2.Re-charge battery.

3. Replace battery.

Mains exist but
the unit works in
battery

mode.

Input voltage is O
on the LCD and

Input protector is

Check if AC breaker is
tripped and AC wiring is

greer.1 LEDIs tripped. connected well.
flashing.
1.Check if AC wires are
too thin and/or toolong.
Green LED is Insufficient quality of 2.Ch§ck |f genen‘ator (if
flashin AC power applied) is working well
9- (Shore or Generator) |or if input voltage range
setting is correct.
(UPS—>Appliance)
Set “Battery First”
Green LED is or “Solar First” as | Change output source
flashing. the priority of output | priority to Utility first.

source.

When it's turned
on, internal
relay is
switching on
and off
repeatedly.

LCD display and
LEDs are flashing

Battery is
disconnected.

Check if battery wires
are connected well.

Buzzer beeps
continuously
andred LED is
on. (Fault code)

Buzzer beeps
once every
second, and red
LED is flashing.
(Warning code)

Fault code 03

Battery is over-
charged.

Restart the unit, if the
error happens again,
please return to repair
center.

The battery voltage i
too high.

Checkif spec and
quantity of batteries are
meet requirements.

Warning code 04

The battery
voltage/SOC is too
low.

1. Measure battery
voltage in DCinput.

2. Check battery SOCin
LCD when use Li
batteryRecharge the
battery.

Fault code 05

Output short
circuited.

Check if wiring is
connected well and
remove

abnormal load.

Fault code 06/58

Output abnormal
(Inverter voltage is
higher than 280Vac
or lower than 80Vac).

1. Reduce the connected
load.

2. Restart the unit, if the
error happens again,
please return to repair
center.

Fault code 07

The inverter is
overload 110%
and time is up.

Reduce the connected
load by switching off
some equipment.

Fault code 01

Fan fault.

1.Check whether all fans
are working properly.
2.Replace the fan.

Fault code 02

Internal temperature
of componentis over
100°C.

1.Check whether the air
flow of the unitis
blocked or whether the
ambient temperature is
too high.

2.Check whether the
thermistor plug is loose.

Buzzer beeps
continuously
andred LED is
on. (Fault code)

Buzzer beeps
once every
second, and red
LED is flashing.
(Warning code)

Fault code 08

Bus voltage is too
high.

1.If you connectto a
lithium battery without
communication, check
whether the voltage
points of the program 19
and 21 are too high for
the lithium battery.

2. Restart the unit, if the
error happens again,
please return to repair
center.

Fault code
09/53/57

Internal components
failed.

Restart the unit, if the
error happens again,
please return to repair
center.
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Problem

LCD/LED/Buzzer

Explanation

What to do

Problem

LCD/LED/Buzzer

Explanation

What to do

Buzzer beeps
continuously
andred LED is
on. (Fault code)

Buzzer beeps
once every
second, and red
LED is flashing.
(Warning code)

Warning code 15

The input status is
differentin parallel
system.

Check if AC input wires of]
allinverters are
connected well.

Warning code 16

Input phase is not
correct.

Change the input phase
S and T wiring.

Warning code 17

The output phase not
correctin parallel.

1.Make sure the parallel
setting are the same
system(single or
parallel; 3P1,3P2,3P3).
2.Make sure all phases
inverters are power on.

warning code 20

Li battery can't
communicate to
the inverter.

1. Check whether
communication line is
correct connection
between inverter and
battery.

2. Check whether BMS
protocol type is correct
setting.

Fault code 51

Over current or
surge.

Fault code 52

Bus voltage is too
low.

Fault code 55

Output voltageis
unbalanced

Restart the unit, if the
error happens again,
please return to repair
center.

Fault code 60

Negative power fault

1. Check whether the AC
output connected to
the grid input.

2. Check whether
Program 8 settings are
the same for all parallel
inverters

3. Check whether the
current sharing cables
are connected wellin
the same parallel
phases.

4. Check whether all
neutral wires of all
parallel units are
connected together.
5.1f problem still exists,
contact repair center.

Fault code 80

CAN fault

Fault code 81

Host loss

1. Check whether the
parallel communication
cables are connected
well.

2. Check whether
Program 23 settings are
right for the parallel
system.

3.I1f problem still exists,
contact repair center

Fault code 56

Battery is not
connected well
or fuseis burnt.

1. If you connectto a
lithium battery without
communication, check
whether the voltage
points of the program 19
and 21 are too high for
the lithium battery.

2. If the battery is
connected well, restart
the unit. If the error
happens again, please
return to repair center.

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

54



	044.SK0012302 规格书
	044.SK0012302 规格书
	044.SK0012302 规格书
	044.SK0012302  SPF 6000 ES-H  English User Manual -20251010-已转曲打样用
	页 1
	页 2
	页 3
	页 4
	页 5
	页 6
	页 7
	页 8
	页 9
	页 10
	页 11
	页 12
	页 13
	页 14
	页 15
	页 16
	页 17
	页 18
	页 19
	页 20
	页 21
	页 22
	页 23
	页 24
	页 25
	页 26
	页 27
	页 28
	页 29





