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About This Document

This document introduces Grid-Hybrid Inverter SPH 8K-10K TL-HU-US/(B) in terms of its
installation, electrical connection, operation, commission, maintenance, and
troubleshooting. Before installing and operating Grid-Hybrid 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 Overview

This manualis intended to introduce the SPH 8K-10K TL-HU-US/(B) Inverters
manufactured by Growatt USA, Inc.(hereinafter referred to as Growatt) in terms of the
installation, operation, commissioning, maintenance and troubleshooting. Please read
this manual carefully before using the product, and keep it in a place that is easily
accessible to installation, operation and maintenance personnel. The content is
continually reviewed and amended as necessary. Growatt reserves the right to make
changes to the material at any time and without notice.

1.2 Intended Audience

Only qualified electrical technicians are allowed to install SPH 8K-10K TL-HU-US/(B)
Inverters. Reading through this manual and observing all the precautions, qualified
electrical technicians will be able to properly install, troubleshoot and configure the
SPH 8K-10K TL-HU-US/(B) Inverters. If any questions arise during installation, you can
visit us.growatt.com and leave a message.

1.3 Safety Instructions

1. Please read this manual carefully before installation. Damages caused by
failure to follow the instructions in the manual are beyond the warranty scope.

2.0nly qualified and trained electrical technicians are allowed to perform
operations on the Storage Inverter.

3. Duringinstallation, please do nottouch other partsinside the equipment
exceptwiring terminals.

4.Ensure that all electrical connections comply with local electrical standards.

5.Formaintenance, please contactdesignated localinstallation and
maintenance personnel.

6. Before operating the inverterinthe on-grid mode, ensure thatyou have
obtained any permission needed from the local electricity grid network operator.

a. Electricalinstallation, repairs and conversions may only be
carried out by electrically qualified persons.

b. DO NOTconnectthe gridtothe Load Output Breaker.

c. DONOTreversethe polarity of batteries. Damage WILL occur.

d. Thecomponentsintheinverter are live. Touching live
components canresultin seriousinjury or death.

. Non professional, please do notopen the inverter.

DANGER | t Beware of high PV voltage. Please turn-off the DC switch of PV

Paneloutput before and during the installation to avoid electric

shock.




Beware of high grid voltage. Please turn-off the AC switch at
the grid connection before and during the installation to avoid
electric shock.

Beware of large current of the battery output.

Please turn-off the battery module before and during the
installation to avoid electric shock.

WARNING

Make all electrical connections (e.g. conductor termination,
fuses, PE, connection, etc.) in accordance with prevailing
regulations. When working with the inverter powered on,
adhere to all prevailing safety regulations to minimize risk of
accidents.

Systems with inverters typically require additional control (e.g.
switches, disconnects) or protective devices (e.g. fusing circuit
breakers) depending upon the prevailing safety rules.

. ALLterminals/breakersincluding battery, MPPT, and AC breaker

inputs should only have one conductor connecting to them.
Anytime the inverter has been disconnected from the power
network, use extreme caution as some components can retain
charge sufficient to create a shock hazard; to minimize
occurrence of such conditions, comply with all corresponding
safety symbols and markings presenton the unitand in this
manual.

Ensure all covers and doors are closed and secure during
operation. All operations regarding transport, installation and
start-up, including maintenance must be operated by qualified,
trained personnelandin compliance with all prevailing codes
and regulations.

. Although designed to meet all safety requirements, some parts

and surfaces of Inverter are still hot during operation. To reduce
therisk of injury, do nottouch the heat sink at the back of the
PV-Inverter or nearby surfaces while Inverter is operating.

NOTICE

Please carefully read this manual before any work is carried
outon this inverter, the installation, please keep this manual
carefully stored and easy to access at any time.

. Thequalified personnelshould have had trainingin the

installation and commissioning of the electrical system as well
as dealing with hazards, also they should have the knowledge
of the manual and otherrelated documents. As the installer or
operator they are required to be familiar with localregulations
and directives.




2 Product Introduction

2.1 Product Overview

SPH 10000 TL-HU-US
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:Inverter Status LEDs

: Power ON/OFF button
: PV Disconnect

: Battery Input

: Function Port
:PVinput

:Upgrading Port(USB)

10: Generator Input
11:Load Port

12: Parallel-A Port

13: Parallel-B Port

14: Host Computer Port
15:BMS Port
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: LCD Display 9: Neutral /Ground Bus Bar
:Inverter Status LEDs 10: Upgrading Port(USB)
: Power ON/OFF button 11: BMS Port
: PV Disconnect 12: Host Computer Port
:Function Port 13: Parallel-B Port
: 250A Battery Breaker 14: Parallel-A Port
: Battery Input 15: AC Breaker

: PV Input (Grid T00A/Gen 63A/Load 100A)



2.2 Function Port Definition

SPH 10000 TL-HU-US SPH 8K-10K TL-HU-US(B)
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TEMP (1,2): Battery temperature sensor for lead acid battery.

CT-L1(3,4): Currenttransformer (CT1) for"Export Limitto Home Load mode"mode

clampsonLlwheninsplitphase system.

CT-L2(5,6): Currenttransformer (CT2) for “ExportLimitto Home Load mod” mode

clampsonL2wheninsplit phase system.

G-start (7,8): Generator start signal should be connected to the CON board CN9
terminal 7/8 position, G-startnominal open circuit. If the user wants
to startthe generator, G-start nominally closes the port.

G-valve (9,10): Reserved.

2.3 Other Port Function

_Coil
Open

Contact

Relay

G S
GS (diesel generator startup signal)

SPH 10000 TL-HU-US
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RSD(CN17)

DRMS(CN1)
LAN(CN2B)

USB(CN22)
CCA(CN3)

RSD (CN17): Provide 12Vdc output when inverteris on.

SPH 8K-10K TL-HU-US(B)

ATS(CN16)

Parallel A(CN8)
Parallel B(CN7)

Meter(CN6)

Host
Computer(CN5)

ATS (CN16): 240V output port when inverteris on.
BMS (CN4): RS 485 (1B,2A),CAN (4H,5L) port for battery communication.
Parallel A (CN8): Parallelcommunication port 1 (CAN interface).

Parallel B (CN7): Parallel communication port 2 (CAN interface).

Meter (CN6): For energy meter communication. Some hard ware versions don't

have this port.

USB(CN22): USB port.
Host Computer (CN5):Upper Computer Port

2.4 Product Size

855mm

SPH 10000 TL-HU-US
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Inverter Size

(1mm=0.03937inch)

BMS(CN4)

440mm

27mm




SPH 8K-10K TL-HU-US(B)

@RIWATT

855mm

L 457mm
440mm

=

257mm_

-

/

Inverter Size (1mm=0.03937inch)

2.5 Product Features

-Supports Split phase 120/240Vac, Three-phase 120/208Vac system.
-Configurable battery charging current/voltage based by touchscreen setting.
-Configurable AC/Solar/Generator Charger priority by touch screen setting.
-Compatible with grid voltage or generator power.

-Can be started by photovoltaic, grid or battery.

-Time of use function. Smart battery charger design for optimized battery
performance.

-Supporting WiFi/ 4G/ Bluetooth monitoring.

-Smart settable three stages MPPT charging for optimized battery performance

-Overload/Overtemperature/Short circuit protection.

-Programmable supply priority for battery or grid.

-Grid bypass current maximum value can reach 62.5A.AC port has a 90A relay, and
the software will trigger protection. when the maximum bypass currentis
reached.

-Programmable multiple operation modes: On Grid Mode, Export Limit to Backup
Load, ExportLimitto Home Load.



2.6 System Architecture

The following illustration shows basic application of this inverter.

Italsoincludes following devices to have a complete running system.
-Generator or Utility

-PV modules

-Battery

Consultwith yourinstaller or Growatt engineer for other possible system
architectures depending on your requirements This inverter can power all kinds of
appliancesin home or office environment, including motor type appliances such
asrefrigerator and air conditioner.
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On-Grid Home Load

Yoo N B )

o[- e,

N
(4
cT
PV
— LB

=]

Backup Load

- B SmartLoad

= | q (
H‘ ‘ I.
Grid-connected
| |nverter

Battery &
Generator



3 Installation

3.1 Parts List

Checkthe equipment before installation. Please make sure nothing is damaged in
the package.
You should have received the items in the following package:

Item Description Qty |Item Description Qty
A | Hybridinverter 1 | Spare Fuse except for (B) 1
B | User manual 1 ] Parallelcommunication cablel 2
C | wallBracket 1 K | CurrentTransformers(CT*2) 2
D | L-type Hexagon wrench 1 L | RSD Emergency Stop Switch 1
£ Stainless steel anti-collision 4 M | ATS terminal 5

bolt
F Battery temperature sensor 1 N | Battery terminal 2
Tubular -
G | terminal:6AWG,10AWG 9+12| 0 | Magneticring !
H | Rod antenna 2
H

3.2 Mounting Instructions

Installation Precaution

This Hybrid inverter is designed for outdoor use(IP65), Please make sure the
installation site meets below conditions:

-Notin direct sunlight.

-Notin areas where highly flammable materials are stored.

-Notin potential explosive areas.

-Notinthe cool air directly.




-Not near the television Antenna or antenna cable.
-Not higher than altitude of about 2000 meters above sea level.
-Notin environment of precipitation or humidity(>95%).

Considering the following before selecting where to install:

-Please select a vertical wall with load-bearing capacity for installation, suitable
forinstallation on concrete or other non-flammable surfaces, installation is
shown below.

-Installthis inverter at eye levelin order to allow touch screen display to be read
atalltimes.

-The ambient temperature should be between -25~60°C to ensure optimal
operation.

-Keeptheinverter ata distance from other objects and surfaces as shown below.

=500mm(19.69inches)

>
500mm(79.69inches)

18
_SOOmm(19.69inches)

\

7inches)

39.3
;W 5
—

>500mm(19.69inches)

-For proper air circulation to dissipate heat, allow a clearance of approx.50cm to
the side and approx.50cm above and below the unit. And 1000mm to the front.

—If using CTs included in the package plan accordingly considering the length
restriction. CTs included in the package are 10m(32.8feet)long.

Mounting the inverter

Remember thatthisinverteris heavy! Caution when lifting out from the package.

1.Please Make sure that the thickness of the wall for inverter installation is more
than 70mm.

2.Please Place the template horizontally on the wall and confirm the level by level.

10
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3.Please mark the holesinthe 4 mounting holes of hole pattern.
4. Drill a hole with a depth of 65mm atthe mark with a drillof 12mm.

@ 65mm (2.56") N
a—

(0.39")

5.Please knock the expansion screw rubber sleeve into the hole on the wall, and
then screw on the expansion screw.

6.Please hangtheinverter onthe expansion screws, and then tighten the
expansion screws.

3.3 Battery Connection

For safe operation and compliance, a separate DC over-current protector or
disconnectdeviceisrequired between the battery and the inverter. A 250A
breakerisinstalled inthe inverter of version (B) on the battery side In some
applications, disconnect switch may not be required but over-current protectors
are still required.

Model Wire Size
SPH 8K-10KTL-HU-US/(B) 2AWG




All wiring must be performed by a professional person.
Connecting the battery with a suitable cable isimportant for safe
and efficient operation of the system. To reduce the risk of injury,
refer to chart forrecommended cables. Installers are reminded
that adherence to local electrical codes and regulations is
WARNING [ mandatory. Installers are encouraged to exercise caution, seek
professional advice when necessary, and undertake installations
with due diligence and in accordance with established electrical
standards and regulations.

SPH 8K-10K TL-HU-US/(B) has two battery input ports, so you could choose to

choose to connect one battery clusters to it.

Please follow below steps to implement battery connection:

1.Please choose a suitable battery cable with correct connector which fits into the
battery terminals.

2. Use aSleeve tounscrew the bolts and fit the battery connectors in, then fasten
the bolt by the screwdriver, make sure the bolts are tightened in clockwise
direction

3.Make sure polarity at both the battery and inverter is correctly connected

SPH 10000 TL-HU-US

P
q

. o !
g, o e

B

C

SPH 8K-10K TL-HU-US(B)

Vs

Torque: 12N.m/106.21in.lbs
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Temperature sensor connection for lead-acid battery

SPH 10000 TL-HU-US
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Battery

SPH 8K-10K TL-HU-US(B)
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3.4 Grid Connection and Backup Load Connection

O LN U

=)

Battery

Before connecting to grid, please install a separate AC breaker between inverter
and grid. Also, itisrecommended to install an AC breaker between backup load
and inverter. This willensure the inverter can be securely disconnected during
maintenance and fully protected from over current. The recommended of AC
breakeris 80A for 10kw.There are three terminal blocks with "Grid" "Load" and
"GEN" markings. Please do not misunderstand input and output connectors.

Allwiring must be performed by a qualified personnel. Itis very
important for system safety and efficient operation to use
appropriate cable fo ACinput connection. Toreduce risk of injury,
WARNING | please use the proper recommended cable as below.

Model Wire Size

SPH 8K-10K TL-HU-US/(B) 6AWG

Please follow below steps to implement AC input/output connection:

1. Before making Grid, load and Gen port connection, be sure to turn off AC breaker first.

2. Remove insulation sleeve 10 mm for positive and negative conductors

3. Use crimping pliers to press the 6AWG cable onto the attached tubular terminal to
form a square.




4. Install the AC conduit to the AC grid output opening (Grid, Gen, Load). Use
appropriate conduit fittings and bond where necessary.
5. Terminate the AC conductors to the appropriate terminal.

SPH 10000 TL-HU-US

L2 N L1 L2 N L1 L2 N L1
Grid GEN Load
CN4 CN5 CN6
CN4 CNs CN6
L2 N L1 12 N Ll L2 N L1
SPH 8K-10K TL-HU-US(B)
L2 L1 L2 L1 L2 L1
Grid GEN Load
4
@ @ &
EHE ==
| E— —
=04 @=
=t =" gy N
L2 L1 L2 L1 L2 L1
]@ == == == Use 6AWG, 90°C copper wire )

Grid, Load Connection: 3.5 N.m /31in.lbsGen Connection: 2 N.m/18in.lbs

Be sure that AC power source is disconnected before attempting to
wire it to the unit.

NOTICE
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Appliances such as air conditioner are required at least 2-3 minutes to restart
becauseitisrequiredto have enough time to balance refrigerant gasinside of
circuit. If a power shortage occurs and recovers in shorttime, it will cause damage
toyour connected appliances. To prevent this kind of damage, please check
manufacturer of air conditioner ifitis equipped with time-delay function before
installation. Otherwise, this inverter will trigger overload fault and cutoff output
to protect your appliance but sometimes it still causes internaldamage to the air
conditioner.

3.5 PV Connection

Before connecting to PV modules, pleaseinstall a separate DCcircuit breaker
between inverter and PV modules. Itis 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.

SPH 8K-10K TL-HU-US/(B) comes with an integrated Tigo/Aps RSD transmitter. No need
to install/connect or do anything with the integrated RSD transmitter. Only need to wire
PV (+) and (-) in PV port on inverter (The inverter extends the wires from each PV strings
connected to pass them through the transmitter core and transmit the keep alive signal
completing the rapid shutdown. PS.RSD functionality is not available in Mexico and
Colombia.)

Model Wire Size

SPH 8K-10K TL-HU-US/(B) 10AWG

To avoid any malfunction, do not connect any PV modules with
possible current leakage to the inverter. For example, grounded
PV modules will cause current leakage to the inverter. When using
PV modules, please be sure NO grounding. Itis requested to use
WARNING | PV junction box with surge protection. Otherwise, it will cause
damage oninverter when lightning occurs on PV modules.

3.5.1 PV Module Selection

When selecting proper PV modules, please be sure to consider below parameters
1.0pen circuit Voltage (Voc) of PV modules should not exceed max PV array open
circuit voltage of inverter.

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

Inverter Model SPH 10000TL- |SPH 8000TL-HU-|SPH 10000TL-HU-
HU-US US(B) US(B)
PV Input Voltage 370V(130V-525V)
PV Array MPPT Voltage Range 150V-450V
No. of MPPT Trackers 3
No. of Strings per MPP Tracker 2+2+2




3.5.2 PV Module Wire Connection

Please follow below steps toimplement PV module connection:

1. Remove insulation sleeve 10 mm for positive and negative conductors.

2.Usecrimping pliers to press the 10AWG cable onto the attached tubular
terminalto form a square.

3. Check correct polarity of wire connection from PV modules and PV input
connectors. Then, connect positive pole(+) of connection wire to positive pole (+)
of PV input connector. Connect negative pole (-) of connection wire to negative
pole (-) of PV input connector. Close the switch and make sure the wires are tightly

fixed.

4. Parallel strings per MPPT must be the same Voltage.
a.PV1A/B mustbethe same voltage if using both strings.
b. Panels onthe same MPPT CAN face different directions.
5. Terminate the PV strings to the appropriate terminal.

VAN

Make sure the wire is tight and secure.

NOTICE
SPH 10000 TL-HU-US
1 2 3 4 5 6
PV1+ PV2+ PV3+ PV1- PV2- PV3-
PV1+ PV2+ PV3+ PV1- PV2- PV3-
REA
=) =9 =9
HE 3 | 4
PV1+ PV2+
- ) e

[Pv1+[Pv2+| Pv3+] PV1-[PV2- [PV3-]

- J




3.5.3 Rapid Shutdown

Theinverterincludes a rapid shutdown system that complies with 2017 and 2020
NEC 690.12 requirements. In case of emergency, press the rapid shutdown button
that cut off the RSD power supply, thus stopping the inverter AC output, and the PV
conductors voltage will be reduced to less than 30V within 30 seconds

1.Mounting the RSD initiation switch

17

a.

b.

Using a Philips head screwdriver, unscrew the 4 plastic screws of the
assembled RSD initiation switch to open the enclosure.

Use the base of the enclosure to mark 4 holes on thee wall and drill the
holes out. Insertthe wall anchors into the holes.

. Alignthe holes of the RSD initiation switch base with the holes in the wall.

Using a Philips screwdriver, screw the self tapping screws through the
enclosure base into the wall anchors.

. . gy,

° % O=—2p

2.Wiring the RSD initiation switch

a.

Install RSD switch wire to the COM input,use appropriate conduit fittings
and bond where necessary. Run the signal wire.

. Connectthe wire tothe RSD switch as shown.
. Reinstallthe RSD initiation switch cover and tighten the plastic screws to

secured.

. Remove the 3-pin connector from terminal CN17 and remove the jumper

across the pins.

. Insertthe wire inthe 3-pin conductor's positions 1 and 3, as shown.

Replace the connectorintheterminal CN17 and replace the inverter wire
box cover.

SPH 10000 TL-HU-US

C e




SPH 8K-10K TL-HU-US(B)

3.6 Meter or CT Connection

Conductor cross-sectional
Cable Meter [Inverter, Type . I
arearange
ACwire-L1 dL1 solid or
ACwire-L2 dL2 i
n/a stranded ere CAWG
AC wire-N N but not fine
Ground PE symbol stranded wire
CT-oL1 L1CT+/-
n/a n/a n/a
CT-oL2 L2 CT +/-
i i RS485 A+ i Wi
Communications Mln:3 wire 0.2-1mm2/24-18AWG
cable RS485 B- shielded

SPH 10000 TL-HU-US

CN4 CN5 CN6
566 566 B
n 8 a
L1

_}:N
— L2 |

18



SPH 8K-10K TL-HU-US(B)
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Use J6AWG, 90° C copper wirs

7h
On-Grid Loads

CT Connection(How to set CT, please refer to 7.9)

SPH 10000 TL-HU-US
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SPH 8K-10K TL-HU-US(B)

- & ) ] ( A
. S . IEEE \E:ET\E:EE
“ 2t Wl e ki
oo%‘ Im [ oA |
‘U
=x=1
N\
_/ N @!
7 N Home Load
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10 N % W"re
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3.7 Earth Connection(Mandatory)

Ground cable shall be connected to ground plate on grid side this prevents
electric shock.

Model Wire Size
SPH 8K-10K TL-HU-US/(B) 12AWG

If the original protective conductor fails. Please follow below steps to plement
Ground cable connection:

Please follow below steps toimplement Ground cable connection:
1.Remove insulation sleeve 10 mm for wire.

2.Loosenthe screw, insertthe ground wire and then tighten thee screw. Please
make sure thatthe ground cable is firmly connected to the ground bar.

SPH 10000 TL-HU-US . SPH 8K-10K TL-HU-US(B)

T o

(T
ol
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3.8 Dip Switch Status

Working condition Switch status

Localupgrade (USB flash drive upgrade) 1/2:0N;3/4-0OFF

Connect to the build-in datalogger (Default) 1/2:0FF;3/4->0N n“i‘ﬂ]'

SPH 10000 TL-HU-US

SPH 8K-10K TL-HU-US(B)

2 - 1%

=
!g
&

3.9 Fan Replacement

Please check and clean the fansregularly. The recommended period is 6 months

Please replace the fan following up the below diagram if there is problem with the

fans. Turn off the system and wait for more than 5 minutes before disassembling
the machine.

a.Loosenthe screws and remove them.
b. Remove the fan fixing.

@0
.

[

| I

.If youwanttoreplace the broken fan, Then you need to press the snap-fit of the
fan, untie the snap-fitof the fan, and then replace it. As the picture shows. Pull

outthe fan bracket completely, and use a soft brush to clean the fans orreplace
the damaged fan.
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d.Remove the fan and replace it.
e. Afterthe fanisinstalled, follow the steps just now to push back and assemble it
back.

22



3.10 Wiring System for Inverter

On-grid
Home Load

©|£|_L2-h NJPE

Hybrid Inverter
)

GRowWRTT Meter AC Breaker
—

=2, o &r—,/
p-— - T
_ R ST Grid
T !
DC Breaker %_;7 _PE |

f == AC Breaker
By lespe- I =1 u

i B
@ % L —l EN Load

DCBreaker |  jLoad 1 E-N

Battery

PE Link

4?. E-BAR [@0EBrR @0 0O

|
®L

AC Breaker

Inthe SPH TL-HU-US(B)version series models. The external circuit breakers on the
backup load side, generator side, grid side and battery side are optional. The
inverter already has these breakers internally. The specifications are given below.

Inverter Model SPH 10000TL-HU-US/(B)[ SPH 8000TL-HU-US(B)
PV Breakers(®) 600V/30A
Battery Breaker(®) 80V/250A
Generator breaker(®) 240V/63A 240V/50A
Load Breaker(®) 240V/63A 240V/50A
ACBreaker(®) 240V/100A
On-Grid Home Load Breaker(®) 240V/100A




3.11 Split Phase(120/240Vac) Parallel Connection

For additional details on how to parallel multiple SPH/SPM systems, please refer to:

Parallel Solutions technical white paper available at:
community.growatt.com/white-paper
Three inverters in parallel:

Power Connection
SPH 10000 TL-HU-US

y |

N
@]
(
T,

E :: L ]

— |
mi=ell
= @) i
~ |
— |

Inverter NO.3

e
o]

9-

A

M
M
A
M

M

| wire == N\ire ===PE wire

N
!’i’l
Jo

L wire
Inverter NO.2

1

N

o
J

Inverter NO.1

1

‘,‘\ {oT TITIoh

&

L2 N L1
&)
ae

—
)

CT1

CT
Arrow pointing
to machine

Home Load
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SPH 8K-10K TL-HU-US(B)

peoq dnyoeg

3d
Gl e} N )d
Y h 4 J G E
peo]awoH
N/
i U by id _U_\_U
VA Ul eSO 17
Ual, al el e N
U, U= = NVNENA
Aianeg
Y, n al "
' W J U Ul —
EE e EE
=15 =1= BB
= L auiyoew 0}
Qﬁmou el WW Hunuiod moury
gc mm @ B ] oy _ qum L)
G ”
©
3 g
0 Lz Nt
) 8 = 1 ._.U

| | | | | |
W W W L OO OO0
N | TT N T N 1T N T N | TT N T
€'ON J49143AU]| Z'ON J31J3AU| L'ON J3143AU]|
9JIM Jd mess SJIM N o 9JIM | o S4IM 7] SING e

25



Advanced Functions

Parallel O Master @ Slave
Modbus SN 001

O APhase @ B Phase
Inverter NO.1

M Ex_Meter For CT Meter select:

M APhase M B Phase

M ParallelThreeEn

Advanced Functions

Parallel @ Master O Slave
Modbus SN 001
O APhase @ B Phase
Inverter NO.2
M Ex_Meter For CT Meter select:

M APhase M B Phase

M ParallelThreeEn

Advanced Functions

Parallel @ Master O Slave

Modbus SN 001

O APhase @ B Phase @ CPhase

M Ex_Meter For CT Meter select: _

M APhase M B Phase M CPhase

Inverter NO.3

M ParallelThreeEn

Communication Connection

P1 P2 P3
Parallel Parallel Parallel
A B A B B =
= = =
ram )
=Y = e P o ol rm o

Modbus SN: This feature is currently not being used.
The status of the Dip Switch needs to be fully turned on.
CT1: Connect pins 3and 4 of L1 (Inverter NO.1).

CT2: Connectpins5and 6 of L2 (Inverter NO.1).

Allow for 6 machines to be combined.
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3.12 2Pcs Parallel Connection for 120/208 Three Phase ( Unbalanced)

Two inverters in parallel:
Power Connection

SPH 10000 TL-HU-US

— BMS Lwire = | \yjro == \yjre ==DF \yijre
Inverter NO.1 Inverter NO.2
L2 N L1 N L2 N L1 N
2ag | |lzez | |lzag | |2z
Hoou) NN Ny D
cT ' i ' !

Arrow ﬂointing
to machine
Battery
S T(.U) 1o
N S il
S(Lzl\i R IS A
Grid or M Il
‘_Il\ T
= R
Home Load S
Backup

Load
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SPH 8K-10K TL-HU-US(B)

Lwirg = | \yjre = |\ \yjre ===pE ijre

Inverter NO.1

Inverter NO.2

i N L2 N L1 | N

] ]

=== Bl
SEpmese SENse s

b g g =]
o . Hes F
. =P = b O PP
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Inverter NO.1

Grid Settings Advanced Functions

M Parallel O Master ® Slave
Grid Mode Grid Type

General Standard @ 120240V Split Phase Modbus SN 001

IEEE154 O APhase @ B Phase @ CPhase
1EEE-1547-2 y. 3Pha

mecweerrorct  Metorseioct: [
HECO 14H

1SO NE2021 M APhase M BPhase

PREPA
M ParallelThreeEn

Inverter NO.2

Advanced Functions

M Parallel O Master @ Slave
Modbus SN 002

@ APhase O BPhase

mec meterforcT  Meterselect: [N

W APhase M B Phase

M ParallelThreeEn

Communication Connection
P1 P2

Parallel Parallel
B =

A B

=
l oW B

=
9 I [EEy

]

Modbus SN: This feature is currently not being used.
The status of the Dip Switch needs to be fully turned on.
CT1: Connect pins 3and 4 of L1 (Inverter NO.1).

CT2: Connect pins5and 6 of L2 (Inverter NO.1).

CT3: Connectpins 3 and 4 of L2'(Inverter NO.2).

This situation can only be setto phase A and B.
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SPH 10000 TL-HU-US

€°ON J431J2AU| Z°ON 121JaAu|
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3.13 3Pcs Parallel Connection for 120/208 Three Phase

Three invertersin parallel:

Power Connection

auydew 0}
Bunuiod mouy

1D
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m— | Wire s \jre = DPEwire
Inverter NO.2 Inverter NO.3

L wire

Inverter NO.1

BMS

SPH 8K-10K TL-HU-US(B)
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Inverter NO.1

Grid Settings Advanced Functions

Parallel O Master @ Slave
Grid Mode Grid Type

General Standard @ 120/240V Split Phase Modbus SN 001
IEEE-1547-2003 O 120208V 3 Phase
IEEE-1547-2018 @ 127220V 3 Phase

O
L]
()
® CARule21 W Ex_Meter For CT Meter select: _
L]
()
()

O APhase ® BPhase

HECO 14H
1SO NE2021 M APhase M BPhase

PREPA
M ParallelThreeEn

Inverter NO.2

Advanced Functions

M Parallel O Master @ Slave
Modbus SN 002

@ APhase O BPhase @ CPhase

M Ex_Meter For CT Meter select: _

M APhase W B Phase M CPhase

M ParallelThreeEn

Inverter NO.3

Advanced Functions

Parallel O Master
Modbus SN 003
@ APhase @® B Phase
M Ex_Moter For CT Meterselect: | NEIEEEEEN
M APhase W B Phase

M ParallelThreeEn

Communication Connection

P1 P2 P3

Parallel Parallel Parallel

A A B B
mme [Ee o

=)
© [l

=

(BEE]

Modbus SN: This feature is currently not being used.
The status of the Dip switch needs to be fully turned on.
CT1: Connect pins3and 4 of L1 (Inverter NO.1)

CT2: Connectpins5and 6 of L2 (Inverter NO.1)

Ct3: Connect pins3and 4 of L1"(Inverter NO.3).
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3.14 6Pcs Parallel Connection for 120/208 Three Phasse
Six inverters in parallel:

Power Connection
SPH 10000 TL-HU-US
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10K TL-HU-US(B)

SPH 8K

34

peo7
dnyoeg
- N _-mw
—mm—. PPOT3WOH
- — /...V
" A A A AR A pi5
. v Ty A A s
a Yy VA
— W————————vv—H ———
— -4 — M——4 \Cwﬁmm
I I A RV A _
aulyew 0}
Bunuiod mouy
NA_WJ
10
L
===
N
9°0ON J421439AU| G'ON J9113AU| #°ON J2149AU| €'ON J9113AU| Z°'ON J21JaAu| L'ON J421J3aAu|

TV [s pu—{)\7} \—F .V, (—F )V [ f< —



Inverter NO.1

Advanced Functions

M Parallel O Master

Modbus SN 001

O APhase @ B Phase

M Ex_Meter For CT Meter select:
M APhase M B Phase

M ParallelThreeEn

® Slave

® CPhase

M CPhase

Inverter NO.3

Advanced Functions

W Parallel O Master
Modbus SN 001

@ APhase O BPhase

M Ex_Meter For CT Meter select:

M APhase M B Phase

M ParalleThreeEn

® Slave

® CPhase

Inverter NO.5

Advanced Functions

M Parallel O Master
Modbus SN 001

@ APhase @ BPhase

W Ex_Meter For CT Meter select:

M APhase M B Phase

M ParallelThreeEn

® Slave

O CPhase

M CPhase

Communication Connection

P1 P2

Inverter NO.2

Advanced Functions

M Parallel

Modbus SN 001

O APhase

M Ex_Meter For CT

M APhase

M ParallelThreeEn

® Master O slave

@ B Phase ® CPhase

Meter select: _

M B Phase M CPhase

Inverter NO.4

Advanced Functions

Parallel

Modbus SN 001

® APhase

M Ex_Meter For CT

M APhase

M ParallelThreeEn

® Master O slave

O B Phase ® CPhase

Meterselect: [ NI

M B Phase M CPhase

Inverter NO.6

Advanced Functions

M Parallel

Modbus SN 001

® APhase

M Ex_Meter For CT

M APhase

M ParallelThreeEn

® Master

@ B Phase O CPhase

Meter sciect: N

M B Phase

P5 P6

Parallel
B =

Parallel
A B

Parallel Parallel
A B B

Modbus SN: This feature is currently not being used.
The status of the Dip switch needs to be fully turned on.
CT1: Connect pins3and 4 of L1 (Inverter NO.1).

CT2: Connectpins5and 6 of L2 (Inverter NO.1).

CT3: Connectpins3and4of L1"(Inverter NO.5).
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Operation 4
4.1 Power ON/OFF

Oncethe unithas been properly installed and the batteries are connected well,
simply press On/Off button(located on the left side of the case) to turn on the unit.
When one of the grid or PVis connected the screen will still light up even if the
batteryis not connected. Inthe off-grid state, if this button is not pressed, the
inverter will not carry off-grid loads. If itis grid-connected, this button will not
affectthe power supply of the backup loads. If there is no battery, you can

carry off-grid loads after selecting the No Battery Mode.

4.2 Operation and Display Panel

The operation and display panel, shown in below chart, is on the front panel of the
inverter. Itincludes three indicators and a touch screen display, indicating the
operating status and input/output power information.

LED Indicator Messages
Light Powered by AC
AC/INV GREEN
Twinkle Powered by DC
Light Full battery
CHARGE GREEN
Twinkle Charging
Light Error
FAULT RED
Twinkle Wwarning
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5 Main Screen

5.1 Touchscreen Operation Flow Chart

PV Page

Grid Page

Battery Page

Inverter Page

Generator Page

Main Screen

Load Page

Device Info Page

Basic Settings

Operating Modes

Setting Menu

Grid Settings

Generator Settings

Battery Settings

Advanced Functions




5.2 Main Screen

SPH 10000TL-HU-US(B) Grid-on 2023/08/09 17:04 wed @ §§

Icon Description
PV
=0 Battery: Battery Power, Charge(negative),
Discharge(positive)

< Inverter

Generator

@ Setting Menu

Eﬁ Grid: Grid Power , Export(negative), Import(positive)
Load

BMS communication error
BMS

1.The "Grid-on" in the above of the home screen indicates that the system is Normal
operation. If "Fault: F17-64 or Alarm: W01-W96" appears in the upper left corner of
the screen, a communication error or other error has occurred in the inverter. F17-F64
faults and W01-W96 alarms, detailed information can be found in the exclamation
mark in the upper right corner of the main screen.

2.At the top of the screen is the time.
3.System Setup Icon, press this set button, you can enter into the system setup screen

which including Basic Settings, Operating Modes, Grid Settings, Generator Settings,
Battery Settings and Advanced Functions

4.The main screen showing the info including Solar, Grid, Load and Battery. Its also
displaying the energy flow direction by arrow.

-PV power and Load power always keep positive.

-Grid power negative means sell to grid, positive means get from grid.

-Battery power negative means charge, positive means discharge.

5. When there is an abnormal BMS communication, a BMS alarm icon will appear in
the bottom left corner of the screen. After this alarm occurs, the lithium battery
automatically switches to lead-acid battery, but cannot be charged.
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PV Detail Page

Solar Panel Generation.
Power, Voltage, Current for
SBW each MPPT.

Solar panelenergy for Day
and Total.

208 W PV2-P 205 W 206 W

3648 Ve pPV2-V 361.1 Vdc 361.7 Vdc

0.5 Adc PV2-I 0.5 Adc H 0.5 Adc

0.9 kWh Total 260.8 kWh

Grid Detail Page

By clicking on the Grid
icon, you can access the
Import From Grid 3 5003 Hz grid details screen. In this
screen, you can see the
current status of the
grid(Stand-by, Import

23w From Grid and Export To
Grid), which includes
power and frequency.
L1-V&L2-V: Grid voltage.
CT1&CT2:External current

Grid

L1-v 118.8 Vac -! 119.2 Vac

Import From Grid 0.1 kWh Total 0.6 kWh

Export To Grid 38.9 kWh Total 139.1 kWh

sensor grid power.

L-P: Internal currentsensor grid power.

Import From Grid: Today and total grid output power.
Export To Grid: Grid power sold today and in total.

Theimage onthe left shows
the display screen when
using % to measure the
remaining power of the
battery and make settings.

Battery

Battery Status Discharge
socC 100 %

Voltage 48.90 Vdc
Current 1.9 Adc

Power

Temperature




Battery

Battery Status Discharge

Voltage 48.90 Vdc

Current 1.9 Adc

Power 94 w

Temperature 27.9 °C

The image on the left shows
the display screen when using
voltage to measure the
remaining power of the
battery and make settings.

Li-BMS

Battery Status Discharge

soc 43 %

Voltage 52.7 Vdc

Current 52 Adc

Power 274 W

Temperature 284 °C

Mean Voltage 528 Vdc  Charging Voltage

Mean Temp 84°C  Charging Current

Dump Energy

Total Current 15 Adc  Discharging Voltage

Total SOC 3 Discharging Current

56.8 Vdc

46.8 Vdc

100.0 Adc

100.0 Adc

If you use Lithium Battery, you
canenter 1-2 page.

Inverter Detail Page

Inverter

120.1 Vac - 120.2 Vac

0.7 Aac - 0.7 Aac

1now

AC-Temp 349°C DC-Temp

50.00 Hz

Inverter Generation Power and
Frequency. Voltage, Current,
Power fo reach phase.
AC-Tem: Temperature of Heat-
sink.

DC-Temp: Temperature of DC-
DCmodule.
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Generator Detail Page

Generator Generator Power, Voltage
- and Frequency.
ow Generator exportation for
240.2 Vac Total.

Frequency 50.01 Hz

Total 0.0 kWh

Load Detail Page

In this screen, you can see
the voltage, power, daily
2% W consumption and total
consumption of the load.

120.1 Vac L2-v 120.2 Vac

ow L2-P ow

Total

5.3 Setting Menu

This is Setting menu detail
page.

Setting Menu

Basic Settings
Operating Modes
Grid Settings

Generator Settings

Battery Settings

Advanced Functions




5.4 Basic Settings

Basic Settings

Time Syncs
Brightness

Year

[Tz |

Hour

W Factory Reset

PassWord

S

Auto Dim

Date
Day of the Week

[ s 8

W Lock OutAll Changes

Factory Reset: Reset all
parameters of the Inverter.
Lock Out All Changes: Enable
this function, the setting will
be fixed and can not be
changed untilthisitem is
disabled.

The password for factory reset
and lockout all changes are
both 9999

5.5 Battery Settings

Battery Settings

Battery Mode

O Lithium Battery Capacity

® Use Battery v Max Charge

@ Use Battery %

@ No Battery M Revive Battery

Max Discharge

200 Ah

50.0 Adc

40.0 Adc

do the setup.

Lithium: Choose Lithium for
Battery Mode if lithium
battery is used.

Battery Capacity: Enter the
size of the battery bank
connected to the system.
Use Battery V: When using
lead-acidbattery, choose
Use Battery V if you want to
use voltage as the unit of
actual battery capacity and

Use Battery %: When using lead-acidbattery, choose Use Battery %, if you want
to use percentage as the unit of actual battery capacity and do the setup

Max Charge/Discharge: Set the max charge/discharge rate for the batteries.
No Battery: Tick this item if no battery is connected to the system.

Revive Battery: If lithium battery is used but the inverter and the battery are
incompatible in communication, please enable the Revive Battery function to
wake up the battery. If the lithium battery is compatible with the inverterin
communication, then the inverter is able to wake the lithium battery when PV or
grid is connected whether the Revive Battery function is enabled or not.
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Recharge (Left): When
Automatic Start for

Recharge 30 % Charge Rate 400 Adc generatorisenabled and
SR @i | DekeEms the actual battery capacity
is lowerthantherecharge
value, the generator will
automatically startand
charge the battery.
Charge Rate=40 Adc(left):
The maximum generator
charging currentis 40A.

Battery Settings

M Gen Charge

Gen Charge: Enable thisto allow generatorto charge the battery.
Charge Rate =40 Adc (right):The maximum grid charging currentis 40A.
Grid Charge: Enable this to allow grid to charge the battery.

Lithium Mode: The
communication protocol
Lithium Mode used between the inverter
1860 and lithium battery. Please
setthis according to the
Appendix | atthe end of
LBCI user manual.

LBCO: Low Battery Cut Off.
The defaultvalueis
20%.The minimum value
thatcan besetis5%.The

Battery Settings

LBCOAlarm

setvalue must match LBCO< LBCO alarm< LBCI, otherwise the setting will not be
successful. The inverter will shut off its AC output if the actual battery capacity
is lower than this value. The backup load can still be powered by the grid.
LBCO Alarm: Low Battery Cut Off Alarm, the inverter will send alarm if the
actual battery value reaches this value. The default value is 35%. The minimum
value can besetis 10%. The set value must match LBCO< LBCO alarm<LBCl,
otherwise the setting will not be successful.

LBCI: Low Battery CutIn. The inverter ACoutput will resume if actual battery
capacity reachesthis value. The default value is 50%. The minimum value can
be setis 29%. The set value must match LBCO<LBCO alarm<LBCl, otherwise the
setting will not be successful.




Float, Absorption,
Equalization are three stages
e of charging the battery.

@ LBCO 42Vdc: The inverter will
shutdown if the voltage below
this value.

LBCO Alarm 44Vdc: The
inverter will alarm if the
voltage below this value.
LBCl46Vdc: After the battery

Battery Settings

Float 540Vdc LBCO 42.0vde

Absorption 56.4 Vdc LBCO Alarm 44.0Vde

Equalization 57.6 Vdc LBCI 46.0 Vde

Equalization Days 90 Days

Equalization Hours 3 Hours

low voltage alarm, the alarm information above 46V is cleared.
This is for professionalinstallers, you can keep itif you do not know
Recommended battery settings:

Battery Type Absorption Float Equalization
AGM(or PCC) 14.4V(57.6V) 13.5V(53.6V) 14.4(57.6V)
Gel 14.1V(56.4V) 13.5V(54.0V)
wet 14.7V(59.0V) 13.7V(55.0V) 14.7(59.0V)
Lithium Follow its BMS voltage parameters

5.6 Operating Modes

Please reference technical white paper SPH ESS operating modes for more details

on how to set operating modes https://community.growatt.com/

white-paper?page=3

Operating Modes

Self-consumption Quick Setup
ON Grid Mode

Export Limit to Backup Load
Export Limit to Home Load
Grid Peak Shaving

10000 W

PV Priority

@ Battery First

B PV Sell
W PV Sell
Max Sell Power

10000 W

@ Load First

Self-consumption Quick
Setup: after the setting, the
mode is automatically set to
ExportLimitto Home Load
mode— Enable PV Sell >PV
Priority (Load First)—> enable
Time of Use Time period (24
hours aday)—>Check allthe
week selection parts of

the TOU function— battery

insufficient.

discharge power (equalto the rated power of the inverter)—> SOC21%—>Grid
Charge to make sure maximize solar power self-consumption, the battery will
discharge to power the load before importing the grid power if PV power is
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On Grid Mode: The inverter
will sell any excess power
produced by the solar panels
ON Grid Mode backto the grid. If you

Export Limitto BackupLoad W PV Sell enables the"time of use"
Export Limit to Home Load m PV Sell function, the battery energy
canalsobesoldinto grid. The
PV energy will be used to
powerthe load and charge

Operating Modes

Self-consumption Quick Setup

Grid Peak Shaving 10000 W Max Sell Power 10000 W

PV Priority @ Battery First @ Load First

the battery and then excess

energy will flow to grid.

The backup loads and on-grid loads have different priorities. If load firstis
enabled, the PV will power the backup load first, then charge the battery. If
there is excess power being exported to the grid, the on-grid home loads will
be powered during this process. Power source priority for the load is as
follows:

1.Solar Panels.

2.Grid.

3.Battery.

Generaldescription:

a.Theinverter willmeasure all power from the "GRID" terminal as sell power
b. External CT/Meteris notrequired for this mode. Even if the CT/Meter is
connected, the inverter will not use its data.

c.Enable "ON Grid Mode" function - and set the "Max Sell Power"(Kw)

XA\ D C cable
m— AC cable
=

On-Grid Home Load

_ -l

= Grid

Backup Load

Battery




Operating Modes

Self-consumption Quick Setup

ON Grid Mode

Export Limit to Backup Load W PVSell
Export Limit to Home Load W PV Sell

Grid Peak Shaving 10000 W Max Sell Power

10000 W

PV Priority @ Battery First @ Load First

Export Limit to Backup Load:
Hybrid inverter will only
provide power to the backup
load connected. The hybrid
inverter will neither provide
power to the home load nor
sell power to grid. The built-in
meter will detect power
flowing back to the grid and

will reduce the power of the

inverter only to supply the localload and charge the battery. Enable "PV Sell",it
can sellelectricity to the power grid.

Generaldescription notselect "PV Sell":
a.Theinverter will only cover the loads connected to the "Backup LOAD"

terminal.

b. This work mode will not provide power to the "GRID" terminal.
C.This system work mode is recommended for off-grid applications.

X\ D C cable
w— AC cable

On-Grid Home Load

Battery

]

Ty

Grid

—LIE

Backup Load
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Export Limitto Home Load:
Hybrid inverter will not only
provide power to the backup
ON Grid Mode load connected but also

Export Limit to Backup Load m PV Sell provide to the home load

Export Limit to Home Load W PVSell conHECted The baCkup loads
and on-grid home loads
shares the same priority. If PV
power isinsufficient, it will
take grid energy as

Operating Modes

Self-consumption Quick Setup

Grid Peak Shaving 10000 W Max Sell Power 10000 W

PV Priority @ Battery First @ Load First

supplementunless TOU or grid peak shaving is set. The hybrid inverter will not
sell power to grid. Inthis mode, a meter/CT is needed. The installation method
of the meter please referto chapter3.6 Meter or CT connection, The external
meter will detect power fowing back to the arid and will reduce the power of
theinverter only to supply the local load, charge battery and home load.
Enable "PV Sell” it cansell electricity tothe power grid. General description
"PV sell" disabled:

a.Poweris delivered to the whole home without selling the excess solar back
tothe grid.

b. External CT sensor required for this system work mode. (How to install CT
and set CT, please referto 3.6 and 5.9)

c.Enable "Grid Peak-Shaving" and set "Peak-shaving power(KW)"which is
used to setthe maximum power thatthe inverter will draw from its grid power.

D C cable
e AC cable

——
On-Grid Home Load

—_—
—_— | Gmoww ‘
Vv .
cT Grid
PV 1 I
= !Jﬁ

— Backup Load

m

Battery

PV Sell: "PV sell" is for Export limit to backup load mode or Export limitto home
load mode: When thisitemis selected, the surplus energy can be sold back to
grid. PV Power source priority usage is as follows: load consumption and
charge battery and feed into grid.

Max Sell Power: Allowed the maximum output power to flow to grid.




PV Priority: PV Power source priority.

Battery First: PV powerisfirstly used to charge the battery and then used to
power the load. If PV power is insufficient, grid will make supplement for
battery and load simultaneously.

Load First: PV power is firstly used to power the load and then used to charge
the battery. If PV power is insufficient, grid will make supplement for battery
and load simultaneously.

Grid Peak Shaving: when itis selected, grid output power will be limited within
the setvalue. If the load power exceeds the allowed value, it will take PV energy
and battery as supplement, If stillcan't meet the load requirement, grid power
willincrease to meetthe load needs. Under this working condition, only "Load
First" can be selected.(This function can only take effectin Export limitto home
load mode):The minimum setting value is T000W.

Time Of Use: Itis used to
program when to use grid or

W Time Of Use generator to charge the
battery, and when to discharge
. the battery to power the load.
0 Only tick "Time Of Use"then the
LI 2 follow items (Grid Charge, Gen
: ® Time, Power, Battery) will take
effect. Using this mode, the
inverteris allowed to

Operating Modes

Grid Charge Gen

n

discharge the battery to the
grid or charge itto the battery within a specific time frame.
Generaldescription:

a.During the setting hours the system will discharge the batteries to deliver
power charge the batteries from the external AC power. All time intervals are
automatically enabled.

b. Enable "Time of Use" function and setthe Forced discharge time to discharge
the batteries to deliver power.

Note: whenin ON Grid Mode and click time of use, the battery power can be
sold into grid

Grid Charge: Utilize grid to charge the battery in atime period.

Gen: Utilize diesel generatorto charge the battery in a time period.

Time: The time displayed on the inverter, range of 00:00-23:59.

Power: Max discharge power of battery allowed.

Battery(V or SOC %): Battery SOC % or voltage at when the action is to happen.
The settingrange is41to 54V or21%to 100%. This setting needs to be greater
thanthe LBCO alarminto the battery settings.

Gen: The generator does not currently support Time Of Use.
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Operating Modes

Grid Charge Gen

u

Time Of Use

Power  Battery

For example: During 09:00-
18:00, when battery SOCis
lower than 80% it will use grid to
charge the battery until battery
SOCreaches 80%.During 18:00-
09:00,when battery SOC s
higherthan 80%,hybrid inverter
will discharge the battery until
the SOCreaches 80%.

Battery: The setting range is
21% to 100%.

Operating Modes

Time Of Use Setup

H Mon B Tues B Wed

W Fri W Sat W Sun

W Seasons Start M-D
@® Seasoni
@® Season2
@® Season3

Week setting: The TOU
function will only take effect
after selecting the week.
Seasons: Enable Button(After
selecting this option, Season
1,2,3 will only take effect.
Season1,2,3: Automatically
select based onthe current
time period.

Start M-D:Time on.

End M-D:End Time.

5.7 Grid Settings

Grid Settings

Grid Mode
O General Standard
|EEE-1547-2003
IEEE-1547-2018
CARule 21
HECO 14H
ISO NE2021

PREPA
CSA C22.3 No.9

Grid Type

O 120/240V Split Phase
@ 120/208V 3 Phase

@ 127/220V 3 Phase

Grid Mode: Please follow the
localgrid code and then choose
the corresponding grid
standard.

Grid Type: Set the Grid Type.




Grid Settings

Grid Frequency @ 50Hz

Reconnection Time

Enter Service Frequency  High
Enter Service Voltage High
Grid Frequency Range  High

Grid Voltage Range High

300s

60.50 Hz

253.9 Vac

60.50 Hz

264.0 Vac

O 60 Hz

PF 1.000

55.50 Hz

220.1 Vac

59.30 Hz

211.2 Vac

Grid Frequency: Set the grid
frequency.

Reconnection time: The
waiting time period for the
inverter to connectthe grid
again.

PF: Thisis usedto adjust the
inverter's reactive power.

Enter Service Frequency/Voltage: Grid-connected voltage frequency range.
Grid Fregency/ Voltage Range: Grid voltage frequency protection range.

Grid Settings

HQ(V)

AR 220.3 v KeYH Fstart:

mFW
60.50 HZ,

va: N o2 MR Fsop:

N&H 2443 vEekH 0.00 JENSH

Normal Ramp Rate

AZH 2502 v JetH 044 | 100.0%/s

Soft Start Ramp Rate

100.0%/s

Response Time XY

nvw

Vstart: iR
YA 264.0V
RT:

Q(V): It adjusts the inverter
reactive power according to
the set grid voltage. This
function adjusts inverter
output (active and reactive)
power when grid voltage
changes.

FW: This series inverteris able
to adjustinverter output power
according to grid frequency.

VW: It adjusts the inverter active power according to the set grrid voltage.

Grid Settings

W L/HVRT

o]
. Em
.
. o]
- o]

W L/HFRT

1
4

2T ss.c0 HzfM 30000 S
w2 [EEE N

protection point.

HF2: Level 2 over frequency protection point.

HF3:Untapped.

LF1: Level 1 under frequency protection point.
LF2: Level 2 under frequency protection point.

LF3: Untapped.
14.64s: Trip time.

HV1: Level 1 overvoltage
protection point.

HV2: Level 2 overvoltage
protection point.

HV3: Untapped.

LV1: Level T undervoltage
protection point.

LV2: Level 2 undervoltage
protection point.

LV3: Untapped.

HF1: Level 1 over frequency
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5.8 Generator Settings

Generator Rated Power:
Allowed Max. power from diesel
Generator Rated Power 10000 W generator.

O Automatic Start @ Manually Start Automatic Start :In this mode,
theinverter will automatically
turn onthe generator when the
Recharge valueis lower than the
Battery Settings-Page 2.When
AR bFRCE ) e the grid is present or the
Maximum Run Time seton the

Generator Settings

@ Smart Load Output @ For AC Coupled Input to Gen

@ On Grid Always On @ AC Couple On Load Side ‘

OFF AT ON 42.0Vde

Generator Setting-Page 2 is reached, the generator will be turned off. When
using this function, make sure that the generator has an automatic start
(ATS) function.

Manually Start :When this function is checked, the generator will be forced
to start.When using this function, make sure thatthe generator has the
automatic start (ATS) function.

Smart Load: Allows load to be connected to this portas Smart Load. The
inverter will shut off the power supply of the smart load when the battery
SOC/voltage drops to the OFF value, and the power supply will resume when
the battery SOC/voltage reaches the ON value. If On Grid Always ON is
enabled, the inverter will always provide power to the smart load if the grid
isconnected.

For AC Coupled Input to Gen: Allows other PV inverter to be connected to the
generator port. In this mode, the OFF value represents the voltage/SOC when
the AC Couple functionis turned off, and the ON value represents the
voltage/SOCwhen the AC Couple functionis turned on

AC Couple Frequency high: represents the highest frequency that the
inverter canincrease when the AC Couple functionis turned on. Itis
recommended to be the same as the first-order grid-off frequency specified
inthe current grid regulations.

AC Couple on Load Side: Reserved.




Generator Seings High/Low Voltage Limit:
Generator-connected voltage
range.

High/Low Frequency Limit:
Warmup Time 30 CooldownTime 30s Generator-connected
TR e . B frequency range.

Warmup Time: After startup,
the amount of time the
generatorruns(no-load)
before the inverteris

High Voltage Limit 270.0 Vac Low Voltage Limit 180.0 Vac

High Frequency Limit ~ 65.00 Hz ~ LowFrequencyLimit 4500 Hz

connected to the generator.

Cooldown Time:The amount of time the generator runs (no load after the
shutdown command isissued before the generatoris actually shut down.
Maximum Run Time: When automatically started, the cumulative time allowed
for continuous operation of the generator within 24 hours. The generator can
be operated manually for any length of time

5.9 Advanced Functions

The password for entering this
et | | pages is 7777.

B SolarArc Fault ON B ClearArc Fault Solar Arc Fault ON: This is AFCI
function.
BMS_Err_Stop: When the Battery
Mode is Lithium
CrRato 25001 a)enable this function, the
CT direction ®ToGrid 07To Machine inverter will disconnectits output
and send BMS error if the battery
communication is abnormal. The

Advanced Functions

W Signal ISLAND MODE M BMS_Err_Stop

Backup Delay 5s W Gen Peak-shaving

outputwill be resumed afterthe communicationis restored

b) disable this function, the Battery Mode will be changed to Use Batt V if the
battery communicationis abnormal, and the battery can only be discharged,
not be charged.

Signal ISLAND MODE: when the inverter connects grid, the ATS port will
output240Vac anditis used to cuts off Earth-Neutral(load port N line) bond
via connect externalrelay. When the inverter disconnects from the grid, ATS
portvoltage will be 0 and the Earth-Neutral bond keeps on, More details,
please referto above picture.

Clear Arc Fault: Clear AFCl error messages.

Backup Delay: Reserved.

Gen Peak-shaving: Reserved.

CT Ratio: The inverter support 6 ratios of CT clamp-1500: 1, 2000:1, 2500:1,
3000:1,4000:1 and 7500:1, The CT Ratio of the CTs in the accessory bagin US
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aloneis 4000:1.The CTratio used in parallel connectionis set according to the
actual CT used. For example, if 100A/50mA is marked on the CT, it means the
CTratio is 2000:1.

CT direction: Section of CT direction

Parallel: This is the inverter's

Advanced Functions

parallel
W Paralel O Master ® siave function interface setting.
Modbus SN 001 Ex_Meter For CT: This isthe CT

setting for the inverter, please
leave it unchecked.

m oot vereec: [ ParallelThreeEn: This model

M APhase M BPhase M CPhase enables the three-phase

B ParallelThreeEn function of the group by setting
specific grid regulations. This

O APhase @ BPhase @ CPhase

setting is useless
Modbus SN: To be developed.
Meter Select: Selection of electric meter.

Maximum allowed current at

busbar: Maximum value of

D) BrelertebEiEnEb busbar protection current.
T p—— Fail Safe Current: Cansetthe
S p— A fault safety currentvalue.

Advanced Functions

5.10 Device Info.

Device Info Inverter ID: This is the ID of the
inverter.
Inverter ID: HCQOHXHOO0E Clear Record HM'/M1 /MZ Ver' ThIS iS the
HMI Ver: SK153.00-07291 *
M1 Ver: SK151.00-07191 software version number of the
M2 Ver: SK152.00-07191 .
LCD Ver: SK147.00-07171 inverter.
Alarms Code Occurred .
01 W88 2024/02/05 11:31:06 AFCI Curr Over LC D Ve r: LC D Ve rs I O n .
02 W87 2024/02/05 11:31:06 Battery Missing Warning c lea r Reco rd . C lea rerrora la rm
03 W84 2024/02/05 11:31:06 PV Curr Over Warning *
messages.




Error Information and Processing 6

Error codes are divided into Warning codes and fault codes.

Warning codes identify the current statues of the inverter(Max),it codes not affect
the normalrunning of the inverter When a numeric warning appears on the Main
Screen, itcanusually be cleared through orderly shutdown/re-set or self-
corrective action performed by the inverter. Fault codes identify the possible
equipmentfailure. incorrect setting or configuration of the inverter, all attempts
toclearthe fault code must be performed by qualified personnel.

Typically, error codes can be cleared. Some of error code as table shows below.

Auditing | Error

. Description Solutions
routine |Code P

1.Check whether the PV voltageis greater than
PV Volt Over | 525V.

warning 2.If alarm message still exists, contact
manufacturer.

w83

1.Check whether the single-channel PV power
exceeds 11 KW.

2.1f alarm message still exists, contact
manufacturer.

W89 | PV Over Load

1.Check the connection between the PV module
PV Current and the battery module.

F33 Over 2.Reduce the number of load connections in off-
About PV grid mode.

3.If the fault persists, contact the manufacturer.
Self Check |1.Restarttheinverter.

F39 .
Fault 2.1f the fault persists, contact the manufacturer.
1. Check whether the actual PV voltage is
consistent with the Main Screen.
2.Check whether the PV string voltage (Voc) is
PV Voltage . . . 9 ge ( )
F40 higherthan the maximum input voltage of the
Over . .
inverter. If yes, adjust the number of PV modules
inseries toreduce the PV series voltage.
3.If the fault persists, contact the manufacturer.
) 1.Restarttheinverter.
Grid Relay . .
w68 . 2.1f alarm message still exists, contact
warning
manufacturer.
About 1.Check whether the generator power exceeds
Grid. W71 Gen Overload | 10 kw.
Generator warning 2.1f alarm message still exists, contact
manufacturer.

1.Restartthe inverter.

F26 |Grid TypeF
6 [Grid Type Fault 2.1f the fault persists,contact the manufacturer.
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Auditin Error
UdF - © Description Solutions
routine Code
1. Check fan wiring after shutdown.
Fanlock . .
W01 ; 2.1f alarm message still exists, contact
warning
manufacturer.
LCD C ¢ 1.Check LCD wiring after shutdown.
wo3 or.mec 2.1f alarm message still exists, contact
warning
manufacturer.
USE C ; 1.Check USB wiring after shutdown.
wo4 or.mec 2.1f alarm message still exists, contact
warning
manufacturer.
1. Checkif the emergency stop button is
W10 RSD Stop |pressed.
Press Alarm [ 2.I1f alarm message still exists, contact
manufacturer
W12 MDSP update| 1.Check if the machineisin the process of
alarm upgrading.
SDSP update|2-If alarm message still exists, contact
w13 alarm manufacturer.
Inverter |1.Restarttheinverter.
W67 Relay 2.1f alarm message still exists, contact
i manufacturer
About warning
inverter 1.Restartthe inverter.
W70 |GFClWarning|2.If alarm message still exists, contact
manufacturer.
MDSP-METER| 1.Check meter wiring after shutdown
W73 Connect [2.Ifalarm message still exists, contact
warning [manufacturer.
AECI Curr 1.Sh.utdown and checkforpoorcontact or
w88 . tearing of PV component wires.
Over Warning .
2.If the fault persists,contact the manufacturer.
1.After shutdown,check if the panelshellis
W90 Insulation |[reliably grounded
Low 2.1f alarm message still exists, contact
manufacturer
AFCI 1.After shutdown, check if the AFCl line inside
. __|themachine has fallen off
W91 [Communicati . .
) 2.1f the fault still exists,please contact us for
on fail
help.
AFCI f 1.R rtinverter.
W92 Cl selftest estartinverte

fail

2.1f the fault persists, contact the manufacturer.




Auditing| Error .. .
. - Description Solutions
routine | Code
1. Checkif the load is within the power range.
Inverter Over .
F18 2.Restarttheinverter.
Curr Fault )
3.If the fault persists, contact the manufacturer.
F19 MSDSP Connect| 1.Restart the inverter.
Fault 2.1f the fault persists, contact the manufacturer.
1. Testif the actual outputinverter voltage is
Inverter . .
F24 consistent.1.Restart the inverter.
Voltage Fault .
2.1f the fault persists, contact the manufacturer.
1.Restartthe inverter.
F27 GFCl Fault .
2.1f the fault persists, contact the manufacturer.
F34 | BusVolt Over
s Bus Volt ;.Flzfe;ta;t thlelnve.rter. ) )
Unbalance If the fault persists, contact the manufacturer.
. . 1. Check thattheinverteris notinstalledina
Heat Sink High B
place where the sunshines, and ensure that the
F41 Temperature |. . . .
) inverterisinstalled in a cool and ventilated
Failure
place.
2.Check whether the working temperatureis too
high, and make sure thatthe inverterisinstalled
Transfer vertically
F42 | Temperature ) .
gv;r ur 3.Turn off the inverter for 10 minutes, then restart
the inverter
4.1f the fault persists, contactthe manufacturer
a5 |BUS Start Error 1. Restartthe |nvgrter.
2.1f the fault persists, contact the manufacturer.
1.Shut down and check whether the
F49 M3MDSP communication lineis firmly connected.
Connect Fault | 2. Restartthe inverter
3.If the fault persists, contactthe manufacturer.
F53 Version 1.Restartthe inverter.
Different 2.1f the fault persists, contact the manufacturer.
1.0utputis shortcircuit.
2.Shutdown and restartto check whether the
About Output Short .
W65 . machine can work normally
Load warning

3.If alarm message still exists, contact
manufacturer.
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Auditing
routine

Error
Code

Description

Solutions

W66

Output Overload
Warning

1.Check whether the outputis short-
circuited.

2.Shutdown and restart to check whether
the machine can work normally

3.1f alarm message still exists, contact
manufacturer.

W76

Smart Load
warning

1. Checkif the Gen portis connected to the
load or generator Ifitis a generator, modify
the machine settings to generator mode. If it
isaload, pleaserestartthe machine.

2.1f alarm message still exists, contact
manufacturer.

W77

Smart Load Over
Load Warning

1.Check whether the outputis short-
circuited.

2.Shutdown and restartto check whether
the machine can work normally

3.1f alarm message still exists, contact
manufacturer.

F21

Output Short

1. Checkifthe loadis shortcircuited.
2. Restartthe inverter.

3.Ifthe fault persists, contact the
manufacturer.

F22

Output Over Load

1. Checkif the load is within the power
range.2.Restartthe inverter.3.If the fault
persists, contact the manufacturer.

F23

Output Over Curr

1. Restarttheinverter.
2.1f the fault persists, contact the
manufacturer.

About
Battery

W14

BMS update alarm

1. Checkifthe machineis inthe process of
upgrading.

2.l1f alarm message still exists, contact
manufacturer.

W16

BMS update
parameter alarm

1.Pleaseset the 'Lithium Mode'to 01 in the
Battery Settings on the LCD, then proceed
with the battery upgrade.

2.1f alarm message still exists, contact
manufacturer




Auditing |Error - .
. Description Solutions
routine |Code
1.Please charge for 10 minutes before
BatEnergy inverter.
W69 . . .
warning 2.1f alarm message still exists, contact
manufacturer.
Bat Volt Low 1. Checkif the battery.volte.lge istoo low
w82 . 2.1f alarm message still exists, contact
warning
manufacturer.
1.Thereis no electric voltage atthe input end
of the machine battery.
L 2.After confirming that the battery voltage is
Battery Missin .
w87 Y . 9 normal, turn onthe machine to check
warning .
whether it can work normally.
3.1f alarm message still exists, contact
manufacturer.
1.Check whether the actual connected
battery voltage is consistent with the
display.
2.1f the battery voltage is too low, use
F36 Battery Voltage |[photovoltaiconcommercial powerto
Over charge the battery. If the battery voltage is
too high, please connectto a battery within
the required range.
3.1f the fault persists, contact the
manufacturer.
Bat Charge Current 1. Check whether the actual battery current
F37 Over is consistent with the display.
2.Restarttheinverter.
F38 BatDisCharge |3 |fthe fault persists, contactthe
CurrentOver | manufacturer.
1.Shutdown and check whether the
communication lineis firmly connected.
M3BMS Connect .
F51 2.Restarttheinvert.
Fault )
3.If the fault persists, contact the
manufacturer.
F57 BMS Fault 1.Restarttheinverter.
2.Ifthe fault persists, contact the
F58 |Battery Mode Fault| manufacturer.
1.After shutting down the inverter, check if
. the grid power supply cables are correctl
About Parallel Grid gnap PRY y
WO05 . connected.
Parallel different

2.1f the warn persists, contactthe
manufacturer.
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Auditing | Error Description Solutions
routine [Code P
1.After disconnecting the grid power supply
from the inverter, check whether the grid
connection phase sequence matches the
W06 ParallelPhase |paralleloperation settings onthe Main
Error Screen.
2.Restartthe inverter.
3.If the warn persists, contact the
manufacturer.
1. Checkif the parallel operation parameters
settings onthe inverter's LCD interface are
Ph L rrect.
W07 Op Phase Loss |correct .
Error 2.Restartthe inverter.
3.If error message still exists, contact
manufacturer.
Parallelversion [Ifthe warn still exists, please contact us for
wo8 )
different help.
1.Checkif the master-slave settingsin the
parallel operation settings on the LCD
29 Parallel Setting |interface of the inverter are correct.
Fault 2.Restarttheinverter.
3.If error message still exists, contact
manufacturer.
1.Restart theinverter.
Parallel CN-AC . .
F31 2.1f error message still exists, contact
Phase Order
manufacturer.
1.After shutting down the inverter, check if
the parallelcommunication cables are
securely and correctly connected.
F54 Can Fault )
2. Restarttheinverter.
3.If error message still exists, contact
manufacturer
1.Restartthe inverter.
F55 Host Loss 2.1f error message still exists, contact
manufacturer.
1.Connectthe BMS communication cable to
the 'Master Phase A port of the inverter.
Parallel BMS . P v
F59 2. Restarttheinverter.

ConnectError

3.If error message still exists, contact
manufacturer




Data Sheet 7

Model SPH 8KTL- [ SPH 10KTL-|[ SPH 10K TL-
HU-US(B) HU-US HU-US(B)

PVInput Data

Max Recommended PV Power 15000W

DC/AC Ratio 1875 | 15 | 1.5

PV Input Voltage(V) 370V(130V-525V)

MPPT Range(V) 150V-450V

Start-up Voltage(V) 130V

PV Input Current(A) 22A+22A+22A

tMr::::(I.(zrort circuitcurrent per MPP 57A

No. of MPPT Trackers 3

No. of PV strings per MPPT trackers 2/2/2

Battery Data

Battery Type Lead-acid or Li-lon
NominalVoltage(V) 48V

Battery Voltage Range(V) 40-60V

Max. Charging Current(A) 190A 200A 200A
Max. Discharging Current(A) T190A 200A 200A

Output Data (On Grid)

Rated Voltage

120/240Vac (split phase)
120/208Vac (three phase)
127/220Vac (three phase)

Rated Power(W) 8000W 10000wW 10000w
Rated Current(A) 33.4A 41.7A 41.7A
Maximum Grid Bypass Current 62.5A

Power Factor

0.8 leadingto 0.8 lagging

Output Frequency 60Hz
Grid Type Splitphase
THDI <3%

Backup Power (Off Grid)

Rated Voltage

120/240Vac (splitphase)
120/208Vac (three phase)
127/220Vac (three phase)

Rated Power(W)

8000w | 10000W 10000W

Peak Power(grid off)

1.5 times of rated power, 5s

Rated Current(A)

33.4A | 41.7A | 41.7A
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Model SPH 8KTL- [ SPH 10KTL- SPH 10K TL-
HU-US(B) HU-US HU-US(B)
Output Frequency 60Hz
Switch Time <10ms
101.5LRA

Load Start Capability

Note: Load Start Capability may vary

Efficiency

Max. Efficiency 98.10%
Euro Efficiency 97.60%
MPPT Efficiency 99.90%
Protection

PV Switch Yes
BAT reverse protection Yes
Output over current protection Yes
AC short-circuit protection Yes
PV Input Lightning Protection Yes
Anti-islanding Protection Yes
PV Strin.g Input Reverse Polarity Yes
Protection

Insulation Resistance Monitoring Yes
Residual Current Monitoring Unit Yes
AFCl protection Yes

Surge Protection

DCTypell / ACType ll

Certifications and Standards

Grid supportregulation

General Standard, IEEE-1547-2003. IEEE-
1547-2018, CARule21, HECO 14H, ISO
NE2021. PREPA, CSA. C22.3No.9

Safety

IEC62109-1,1EC62109-2

EMC

EN61000-6-1, EN61000-6-3, FCCPart 15

General Data

Operating Temperature Range(°C)

-25~60°C, >45°C Derating

Cooling Smart cooling
Noise(dB) <30dB
Communication with BMS RS485: CAN
Weight(kg) 42.5
Size(mm) 457.2W*874H*255.6D
Protection Level IP65/NEMA 4

Installation Style

Wall-mounted

warranty

10vyears




Parameter setting about Grid 8

IEEE 1547-2003

IEEE-1547-2018

Range of Range of
Def Vv Def Vv
Adjustment efaultvalue Adjustment efaultvalue
Enterservice 10~610 300 10~610 300
delay (s)
Reconnection 10~610 300 10~610 300
Time
Enter Service 183~High 183~High
Voltage low Value-1 220.1 Value-1 2201
Enter Service low low
253. 252
Voltage high Value+1~277 23.9 Value+1~277 >
Enter service 55~59.99 59.3 55~59.99 59.5
Frequency low
Enter Service 60.01~66 60.5 60.01~66 60.1
Frequency high
idv
Grid Voltage O~High Value-1 211.2 O0~High Value-1 211.2
Range low
Grid Voltage low low
264 264
Range high Value+1~300 6 Value+1~300 6
Grid Frequency 55~59.99 59.3 55~59.99 58.5
Range low
Grid Frequency 60.01~66 60.5 60.01~66 61.2
Range high
PF 1 1
VW Enable / 0 / 0
Vstart 0~Vstop 254.4 0~Vstop 254.4
Vstop Vstart~280 264 Vstart~280 264
RT 1~60 10 1~60 10
FW Enable / 0 / 1
Fstart 60~65 60.036 60~65 60.036
Fstop 62~62 62 62~62 62
NormalRamp 1~1000 1 1~1000 300
Rate
RT 1~10 5 1~10 5
Q(V) Enable / 0 / 0
V1 0~V2 220.8 0~V2 220.8
V2 V1~V3 235.2 V1~V3 235.2
V3 V2~V4 244.8 V2~V4 244.8
V4 V3~280 259.2 V3~280 259.2
Q1 -0.6~0.6 44 -0.6~0.6 44
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IEEE 1547-2003

IEEE-1547-2018

Agfuns%rzzilt Default Value Azfuns?riz;t Default Value

Q2 -0.6~0.6 0 -0.6~0.6 0
Q3 -0.6~0.6 0 -0.6~0.6 0
Q4 -0.6~0.6 -44 -0.6~0.6 -44
RT 1~90 5 1~90 5
L/HVRT Enable / 0 / 0
HV1 0~300 264 0~300 264
HV1 Time 0~600 14.46 0~600 12.9
HV2 0~300 288 0~300 288
HV2 Time 0~600 0.02 0~600 0.1
HV3 0~300 288 0~300 288
HV3 Time 0~600 0.06 0~600 0.06
LV1 0~300 211.2 0~300 211.2
LV1 Time 0~600 24.24 0~600 20.9
Lv2 0~300 168 0~300 168
LV2 Time 0~600 12.24 0~600 10.9
Lv3 0~300 120 0~300 120
LV3 Time 0~600 12.34 0~600 1.9
L/HFRT Enable / 1 / 1
HF1 60~65.99 61.2 60~65.99 61.2
HF1 Time 0~600 300 0~600 300
HF2 60~65.99 62 60~65.99 62
HF2 Time 0~600 0.06 0~600 0.06
LF1 55~59.99 58.8 55~59.99 58.8
LF1 Time 0~600 300 0~600 300
LF2 55~59.99 57 55~59.99 57
LF2 Time 0~600 0.06 0~600 0.06




CARule 21 HECO 14H
Range of Range of
Def Vv Def Vv
Adjustment efaultvalue Adjustment efaultvalue

Enterservice 10~610 15 10~610 300
delay (s)
Reconnection 10~610 15 10~610 300
Time
Enter Service 183~High 183~High
Voltage low Value-1 2119 Value-1 211.2
Enter Service low low

253. 252
Voltage high Value+1~277 239 Value+1~277 >
Enter service 55~59.99 58.5 55~59.99 59.5
Frequency low
Enter Service 60.01~66 60.5 60.01~66 60.1
Frequency high

idVv

Grid Voltage 0~High Value-1 211.2 O~High Value-1 211.2
Range low
Grid Voltage low low

264 264
Range high Value+1~300 6 Value+1~300 6
GridFrequency | ;o 59 .9g 58.5 55~59.99 57
Range low
GridFrequency | ¢, 1 g6 60.5 60.01~66 63
Range high
PF 1 1
VW Enable / 1 / 0
Vstart 0~Vstop 254.4 0~Vstop 254.4
Vstop Vstart~280 264 Vstart~280 264
RT 1~60 10 1~60 10
FW Enable / 1 / 1
Fstart 60~65 60.036 60~65 60.036
Fstop 62~62 62 62~62 62
NormalRamp 1~1000 300 1~1000 300
Rate
RT 1~10 5 1~10 0.5
Q(V) Enable / 0 / 0
Vi 0~V2 220.8 0~V2 220.8
V2 V1~V3 235.2 V1~V3 235.2
V3 V2~V4 244.8 V2~V4 244.8
V4 V3~280 259.2 V3~280 259.2
Q1 -0.6~0.6 44 -0.6~0.6 60
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CARule 21 HECO 14H
Az}auns%rizi\t Default Value Azfuns%rzzzt Default Value
Q2 -0.6~0.6 0 -0.6~0.6 0
Q3 -0.6~0.6 0 -0.6~0.6 0
Q4 -0.6~0.6 -44 -0.6~0.6 -60
RT 1~90 5 1~90 5
L/HVRT Enable / 0 / 0
HV1 0~300 264 0~300 264
HV1 Time 0~600 14.46 0~600 13
HV2 0~300 288 0~300 288
HV2 Time 0~600 0.02 0~600 0.16
HV3 0~300 288 0~300 288
HV3 Time 0~600 0.06 0~600 0.06
LV1 0~300 211.2 0~300 211,2
LV1 Time 0~600 24.24 0~600 21
Lv2 0~300 168 0~300 168
LV2 Time 0~600 12.24 0~600 11
LV3 0~300 120 0~300 120
LV3 Time 0~600 12.34 0~600 2
L/HFRT Enable / 1 / 1
HF1 60~65.99 61.2 60~65.99 61.2
HF1 Time 0~600 300 0~600 300
HF2 60~65.99 62 60~65.99 62
HF2 Time 0~600 0.06 0~600 0.06
LF1 55~59.99 58.8 55~59.99 58.8
LF1 Time 0~600 300 0~600 300
LF2 55~59.99 57 55~59.99 57
LF2 Time 0~600 0.06 0~600 0.06




ISO NE2021 PREPA (LUMA)
Range of Default Range of Default
Adjustment Value Adjustment Value
Enter service 10~610 300 10~610 300
delay (s)
Reconnection 10~610 300 10~610 300
Time
Enter Service ) .
183~High Value-1 220.1 183~High Value-1 211.2
Voltage low
E -
nterSer\{lce low Value+1~277 252 low Value+1~277 254.4
Voltage high
EnterService 55~59.99 59.5 55~59.99 59.5
Frequency low
EnterSerwcg 60.01~66 60.1 60.01~66 60.1
Frequency high
Gridvoltage | o i value-1 211.2 | 0~High Value-1 211.2
Range low
idv
Gridvoltage |\ \alues1~300 264 low Value+1~300 264
Range high
Grid Frequency 55~59.99 58.5 55~59.99 58.5
Range low
Grid Frequency 60.01~66 61.2 60.01~66 61.2
Range high
PF 1 1
VW Enable / 0 / 0
Vstart 0~Vstop 254.4 0~Vstop 254.4
Vstop low Value~280 264 low Value~280 264
RT 1~60 10 1~60 10
FW Enable / 1 / 1
Fstart 60~65 60.036 60~65 60.036
Fstop 62~62 62 62~62 62
NormalRamp 1~1000 300 1~1000 50
Rate
RT 1~10 5 1~10 5
Q(V) Enable / 0 / 0
V1 0~V2 220.8 0~V2 220.8
V2 V1~V3 235.2 V1~V3 235.2
V3 V2~V4 244.8 V2~V4 244.8
V4 V3~280 259.2 V3~280 259.2
Q1 -0.6~0.6 44 -0.6~0.6 44

66



ISO NE2021 PREPA (LUMA)
Range of Default Range of Default
Adjustment Value Adjustment Value

Q2 -0.6~0.6 0 -0.6~0.6 0
Q3 -0.6~0.6 0 -0.6~0.6 0
Q4 -0.6~0.6 -44 -0.6~0.6 -44
RT 1~90 5 1~90 5
L/HVRT Enable / 0 / 0
HV1 0~300 264 0~300 264
HV1 Time 0~600 13 0~600 13
HV2 0~300 288 0~300 288
HV2 Time 0~600 0.16 0~600 0.16
HV3 0~300 288 0~300 288
HV3 Time 0~600 0.06 0~600 0.06
LV1 0~300 211.2 0~300 211.2
LV1 Time 0~600 20.9 0~600 20.9
Lv2 0~300 168 0~300 168
LV2 Time 0~600 10.9 0~600 10.9
LvV3 0~300 120 0~300 120
LV3 Time 0~600 1.9 0~600 1.9
L/HFRT Enable / 1 / 1
HF1 60~65.99 61.2 60~65.99 61.2
HF1 Time 0~600 300 0~600 300
HF2 60~65.99 62 60~65.99 62
HF2 Time 0~600 0.06 0~600 0.06
LF1 55~59.99 58.8 55~59.99 58.8
LF1 Time 0~600 300 0~600 300
LF2 55~59.99 57 55~59.99 57
LF2 Time 0~600 0.06 0~600 0.06
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CSAC22.3No.9

CSAC22.3No.9

Range of Default Range of | Default

Adjustment Value Adjustment| Value
Enter service
delay (s) 10~610 300 Q2 -0.6~0.6 0
Reconnection
Time 10~610 300 Q3 -0.6~0.6 0
Enter Service )
Voltage low 183~High Value-1 220.1 Q4 -0.6~0.6 -44
Enter Service
Voltage high low Value+1~277 252 RT 1~90 5
Enter Service L/HVRT
Frequency low 25~59.99 295 Enable / 0
Enter Service
Frequency high 60.01~66 60.1 HV1 0~300 264
Grid Voltage : _ f
Range low 0~High Vvalue-1 211.2 HV1 Time 0~600 13
Grid Voltage
Range high low Value+1~300 264 HV2 0~300 288
Grid Frequency . : N
Range low 55~59.99 58.5 HV2 Time 0~600 0.16
Grid Frequency . N
Range high 60.01~66 61.2 HV3 0~300 288
PF 1 HV3 Time 0~600 0.06
VW Enable / 0 LV1 0~300 211.2
Vstart 0~Vstop 254.4 LV1 Time 0~600 20.9
Vstop Vstart~280 264 Lv2 0~300 168
RT 1~60 10 LV2 Time 0~600 10.9
FW Enable / 1 LV3 0~300 120
Fstart 60~65 60.036 LV3 Time 0~600 1.9

L/HFRT

Fstop 62~62 62 Enable / 1
Normal Ramp
Rate 1~1000 300 HF1 60~65.99 61.2
RT 1~10 5 HF1 Time 0~600 300
Q(V) Enable / 0 HF2 60~65.99 62
V1 0~V2 220.8 HF2 Time 0~600 0.06
V2 V1~V3 235.2 LF1 55~59.99 58.8
V3 V2~V4 244.8 LF1 Time 0~600 300
V4 V3~280 259.2 LF2 55~59.99 57
Q1 -0.6~0.6 44 LF2 Time 0~600 0.06
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9 Appendix |

Approved battery brand from Growatt.

Brand Model RS485 or CAN Inverter Setup
ALP 5.0L-E2-US CAN 01
AXE 5.0L-C1 CAN 05
GROWATT RS485 00
HOPE 5.5L-A1 CAN 07
RS485 00
SACOLAR STR5.5-A1 CAN 0
Enersys OGHB 1548-Li CAN 02
TOPBAND TB48100F-T110AD RS485 03
Pylontech-US3000C CAN 04
PYLON uUS5000 CAN 04

Please checkthe complete battery matching list on the official website, official
website link:
https://community.growatt.com/upload/file/Growatt_Approved_LV_Battery_List
.pdfraw=Growatt_Approved_LV_Battery_List.pdf

10 Appendix Il

BMS
1 RS485B
RS485A
/
CAN-H
CAN-L
GND

12345678

IVl |lwWw|N

1. Passthe BMS communication cable through the magneticring and wrap it
around the magnetic ring four times.

2. Please use the BMS communication cable provided by the corresponding
battery manufacturer.

3. Ensure thatthe battery and machine are well grounded, and guaranteeing
correct connection tothe communication ground (NO.6) .



Appendix 1l 11

CTinstallation recommendation

CcT CcT CcT
model| ratio |aperture

Property Recommendation system

split-phase system
Standard 2PCS three-phase parallel systems

configuration 3 PCSthree-phase parallel systems

2-3 PCSsplit-phase parallel system

250A |4000:1 37mm

Additional 4-6PCS split-phase parallel systems
purchase 6PCS three-phase parallel systems

Appendix IV 12

500A |7500:1 37mm

Meter installation recommendation

Meter type Property Recommendation system
AGF-AE-D/200 " .
Additional purchase Split-phase system
SDM630MCT

2-6 PCSthree-phase parallel systems
2-6 PCSsplit-phase parallel systems

SDM630MCT Additional purchase

AppendixV 13
FCCCOMPLIANCE STATEMENT:

This device complies with part 15 of the FCC Rules.

Operationis subjectto the following two conditions:

(1) This device may not cause harmfulinterference.

(2) This device must accept any interference received, including interference that
may cause undesired operation

Note: This equipment has been tested and found to comply with the limits for a
Class Bdigital device, pursuantto Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmfulinterferenceina
residentialinstallation. This equipment generates, uses and can radiate radio
frequency energy and, if notinstalled and used in accordance with the
instructions, may cause harmfulinterference to radio communications.

However, there is no guarantee thatinterference will not occurin a particular
installation. If this equipment does cause harmfulinterference to radio or
television reception, which can be determined by turning the equipment off and
on, the useris encouraged totryto correctthe interference by one or more of the
following measures
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Reorientor relocate the receiving antenna.

Increase the separation between the equipment and receiver

Connectthe equipmentinto an outlet on a circuit different from that to which the
receiveris connected.

Consultthe dealer or an experienced radio/TV technician for help.

Warning: Changes or modifications to this unit not expressly approved by the part
responsible for compliance could

void the user's authority to operate the equipment.

FCCRadiation Exposure Statement
The device has been evaluated to meet general RF exposure requirement.
The device can be used in mobile(min20cm) exposure condition.

14 Appendix VI

Certificates
With the appropriate settings, the unit will comply with the requirements specified
inthe following standards and directives (dated: Aug./2024):

Model

IEEE1547, CARULE21, RULET4(HECO Compliant),
UL1741,UL17741SA/SB, CSA C22.2, PREPA,
UL1699B, UL1741 CRD, FCC Part15 Class B,
sunspec

SPH 10000TL-HU-US

IEEET1547, CARULE21, RULET14(HECO Compliant),
UL1741,UL1741SA/SB, CSAC22.2, PREPA,
UL1699B, UL1741 CRD, FCC Part15 Class B,
sunspec

SPH 8000-10000TL-HU-US(B)

15 Shiner Configuration Guide

Download the configuration guide: Shiner App User Manual EN (SPH).

Datalogger

Shiner App User Manual EN (SPH)




Download
Manual

Growatt USA, Inc.
9227 Reseda Blvd, #435 Northridge, CA 91324, USA.

T +1-866-686-0298
E usaservice@growatt.com
W us.growatt.com

(PN:044.5K0022500)
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