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ABOUT THIS MANUAL

Purpose

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

Scope

This manual provides safety and installation guidelines as well as information on tools and wiring.

SAFETY INSTRUCTIONS

M WARNING: This chapter contains important safety and operating instructions. Read and keep
this manual for future reference.

1. Before using the unit, read all instructions and cautionary markings on the unit, the batteries and all
appropriate sections of this manual.

2. CAUTION i To reduce risk of injury, charge only deep-cycle lead acid type rechargeable batteries.
Other types of batteries may burst, causing personal injury and d amage.

3. Do not disassemble the unit. Take it to a qualified service center when service or repair is required.
Incorrect re-assembly may result in a risk of electric shock or fire.

4. To reduce risk of electric shock, disconnect all wirings before attempting a ny maintenance or cleaning.
Turning off the unit will not reduce this risk.

5. CAUTION i Only qualified personnel can install this device with battery.

6. NEVER charge a frozen battery.

7. For optimum operation of this inverter/charger, please follow required spec to select appropriate cable
sizeel t 6s very important to correctly operate this inv

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

9. Pleasestrictly follow installation procedure when you want to disconnect AC or DC terminals. Please
refer to INSTALLATION section of this manualfor the details.

10. Fusesare provided as over-current protection for the battery supply.

11. GROUNDING INSTRUCTIONSThis inverter/ charger should be connected to a permanent grounded
wiring system. Be sure to comply with local requirements and regulation to install this inverter.

12. NEVER cause AC outputind DC input short circuited. Do NOT connect to the mains when DC input
short circuits.

13. Warning !! Only qualified service persons are able to service this device. If errors still persist after
following troubleshooting table, please send this inverter/char ger back to local dealer or service
center for maintenance.

14. WARNING : Because this inverter is non-isolated, only three types of PV modules are acceptable:
single crystalline, poly crystalline with class A-rated and CIGS modules. 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 CIGS modules, please be sure NO
grounding.

15. CAUTION: | t 6 s ed te up&iRVrjunction box with surge protection. Otherwise, it will cause
damage on inverter when lightning occurs on PV modules.



INTRODUCTION

This is a multi-function inverter, combining functions of inverter, solar charger and battery charger to offer
uninterruptible power support in a single package. The comprehensive LCD display offers userconfigurable
and easy-accessible button operations such as battery charging current, AC or solar charging priority, and
acceptable input voltage based on different applications.

Features

Pure sine wave inverter

Customizable status LED ring with RGB lights

Touchable button with 4.30 colored LCD
Built-in Wi-Fi for mobile monitoring (APP isavailable)

Supports USB Onthe-Go function

Data log events stored in the inverter

Built-in anti-dusk kit

Reserved communication port for BMS

Battery independent function

Parallel operation up to 9 units

Basic System Architecture

The following illustration show s basic application for this unit. It also required the following devices to have a
complete running system:

Generator or Utility mains.

PV modules
Consult with your system integrator for other possible system architectures depending on your requirements.

This inverter can power various appliances in home or office environment, including motor -type appliances
such astube light, fan, refrigerator and air conditioners.
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Figure 1 Basic hybrid PV System Overview



Product Overview
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NOTE: For parallel installation and operation, please check Appendix /.

RGB LED ring (refer to LCD Setting sectionfor the details)
LCD display

Touchable Function keys

PV connectors

AC input connectors

AC output connectors (Load connection)

Battery connectors

Current sharing port

Parallel communication port

Circuit breaker

. Power switch

Dry contact

USB port as USBcommunication port and USB function port
RS 232 communication port

BMS communication port: CAN, R$485 or RS-232




INSTALLATION

Unpacking and Inspection

Before installation, please inspect the unit. Be sure that nothing inside the package is damaged. You should
have received the following items inside of package:

Inverter unit Manual software CD RS 232 cable

Preparation

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

Mounting the Unit

Consider the following points before selecting where to install:

Do not mount the inverter on flammable construction materials.

Mount on a solid surface

Install this inverter at eye level in order to allow t he LCD display to be
read at all times.

The ambient temperature should be between -10°C and 50°C to ensure
optimal operation.

The recommended installation position is to be adhered to the wall
vertically.

Be sure to keep other objects and surfaces as shown in the right
diagram to guarantee sufficient heat dissipation and to have enough
space for removing wires.

/A SUITABLE FOR MOUNTING ON CONCRETE OR OTHER NON -
COMBUSTIBLE SURFACE ONLY .




Il nst al

Battery Connection

CAUTION:

| t he

For safety

uni t

operation and

regul ation

SCrews. It 6s r ec Oomme

comptcurreamce, i

protector or disconnect device between battery and inverter. It may not be required to have a disconnect device

i n some

amperage in below table as required fuse or breaker size.

WARNING! All wiring must be performed by a qualified personnel.
It's very important for system safety and efficient operation to use
appropriate cable for battery connection. To reduce risk of injury, please use the
proper recommended cable and terminal size as below.

WARNING!

Recommended battery cable and terminal size

Ring terminal:
Q

appl i cat i ceguired tolhaveweev-eurrent protedian installad.|Please refer to typical

Model Typical Battery Wire Size Ring Terminal Torque
Amperage Capacity Cable Dimensions Value
mm 2 D (mm) | L (mm)
U5648MS 137A 200AH 1*2 AWG or 2*6AWG 28 6.4 42.7 2~3 Nm

Please follow below steps to implement battery connection:
1. Assemble battery ring terminal based on recommended battery cable and terminal size.

2. Insert the ring terminal of battery cable flatly into battery connector of inverter and make sure the nuts are
tightened with torque of 2-3 Nm. Make sure polarity at both the battery and the inverter/charge is correctly
connected and ring terminals are tightly screwed to the battery terminals.

WARNING: Shock Hazard
Installation must be performed with care due to high battery voltage in series.

5



tightly.

().

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

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

AC Input /Output Connection

CAUTION!! Before connecting to AC input power source, please install a separate AC breaker between
inverter and AC input power source. This will ensure the inverter can be securely disconnected during
maintenance and fully protected from over current of AC input.

CAUTION!! Ther e ar e

t wo

t er mi

nal bl ock ENSURE that wilityNAC input i

connected to IN and load AC to OUT and not the wrong way round and also that Line and Neutrals are

connected correctly.

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 AC
input connection. To reduce risk of injury, please use the proper recommended cable size as below.

Suggested cable requirement for AC wire s

Model

Gauge

Torque Value

U5648MS

10 AWG

1.2~1.6 Nm

Please follow below steps to implement AC input/output connection:
1. Before making AC input/output connection, be sure to open DC protector or disconnector first.
2. Remove insulation sleeve 10mm for six conductors. And shorten phase L and neutral conductor N 3 mm.
3. Insert AC input wires according to polarities indicated on terminal block and tighten the terminal screws.
Be sure to connect PE protective conductor (@) first.
x Ground (yellow -green)

Lx LINE (brown or black)
Nx Neutral (blue)

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

4. Then, insert AC output wires according to polarities indicated on terminal block and tighten terminal

screws. Be sure to connect PE protective conductor

@x Ground (yellow -green)

first.

AouUT



Lx LINE (brown or black)
Nx Neutral (blue)

5. Make sure the wires are securely connected.

CAUTION: Important
Be sure to connect AC wires with correct polarity. If L and N wires are connected reversely, it may cause utility
short-circuited when these inverters are worked in parallel operation.

CAUTION : Appliancessuch as air conditioner are required at least 2~3 minutestorestart because it
to have enough time to balance refrigerant gas inside of circuits. If a power shortage occurs and recovers in a
short time, it will cause damage to your connected appliances. To prevent this kind of d amage, please check
manufacturer of air condi t idelay dunction before insiallatioa. qQtherpipee tthis
inverter/charger 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 installseparately a DC circuit breaker between
inverter and PV modules.

CAUTION: Please install a surge protection device between inverter and PV modules andthe recommended
voltage is 500V.

WARNING! Do switch off the inverter before connecting to PV modules. Otherwise, it will cause inverter
damage.

WARNING! Do NOT connect negative and positive terminal of PV modules to the ground.

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 PV module
connection. To reduce risk of injury, please use the proper recommended cable size as below.

Model Typical Amperage Cable Size Torque
U5648MS 27A 10AWG 1.2~1.6Nm

PV Module Selection:

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

1. Open drcuit Voltage (Voc) of PV modules not exceeds max. PV array open circuit voltage of inverter.
2. Open drcuit Voltage (Voc) of PV modules should be higher than min. battery voltage.

Solar Charging Mode

INVERTER MODEL U5648MS
Max. PV Array Open Circuit Voltage 450 Vdc
PV Array MPPT Voltage Range 120~430Vvdc
MPP Number 1




Please follow below steps to implement PV module connection:

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

2. Check correct polarity of connection cable from PV modules and PV input
connectors. Then, connect positive pole (+) of connection cable to positive

pole (+) of PV input connector. Connect negative pole ( -) of connection
cable to negative pole (-) of PV input connector.

Eﬂ}m

Recommended PV module Configuratio n

PV Module Spec. Total solar input power Solar input Q'ty of module s
(reference) 1500W 6 pieces in series 6 pcs
- 250Wp 2000W 8 pieces in series 8 pcs
- Vmp: 30.7Vdc
- Imp: 8.15A 2750W 11 pieces in series 11 pcs
- Voc: 37.4Vdc 6 pieces in series
3000W ) ) 12 pcs
- Isc: 8.63A 2 strings in parallel
- Cells: 60 8 pieces in series
4000W ) ) 16 pcs
2 strings in parallel
10 pieces in series
5000W ) ] 20 pcs
2 strings in parallel
12 pieces in series
6000W . . 24 pcs
2 strings in parallel




Final Assembly

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

Communication Connection

Serial Connection

Please use the supplied serial cable to connect between theinverter and your PC. Install the monitoring software
from the bundled CD and follow the on -screen instructions to complete your installation. For detailed software
operation, refer to the software user manual on the bundled CD.

Wi-Fi Connection

This unit is equipped with a Wi-Fi transmitter. Wi-Fi transmitter can enable wireless communication between

off-grid inverters and monitoring platform. Users can access and control the monitored inverter with
downloaded APP You may find fAWatchPowWertodreaepprf rioMaRicthePiodfe@ b ey |
Play Store. All data loggers and parameters are saved in iCloud. For quick installation and operation, please

refer to Appendix lll - The Wi-Fi Operation Guide for details.

Duerview

Crargy
LUIrars Fossri G oy Pascr ket



BMS Communication
It is recommended to purchase a special communication cable if you are connecting to Lithium-lon battery
banks. Please refer to Appendix Il - BMS Communication Installation for details.

RS-232 communication to PC

BMS communication

USB communication
toPC

Dry Contact Signal

There is one dry contact (3A/250VAC) available on the rear panel. It could be used to deliver signal to external
device when battery voltage reaches warning level.

O[O]O
Unit Status Condition ! ﬂ
Dry contact port: NC CHNO
NC&C NO &C
Power Off Unit is off and no output is powered. Close Open
Output is Program 01 Battery voltage < Low DC
_ Open Close
powered set as USB warning voltage
from Battery | (utility first) Battery voltage > Setting
power or or SUB (solar | value in Program 13 or
. : Close Open
Solar energy. | first) battery charging reaches
floating stage
Power On —— :
Program 01 Battery voltage < Setting
. . Open Close
is set as SBU | value in Program 12
(SBU priority) | Battery voltage > Setting
value in Program 13 or
) Close Open
battery charging reaches
floating stage

10




OPERATION

Power ON/OFF

Once the unit has been properly installed and the batteries are connected well, simply press On/Off switch to

turn on the unit.

/

Operation and Display Panel

The operation and the LCD module, shown in the chart below, includes one RGB LED ring,four touchable
function keys and a LCD displayto indicate the operating status and input/output power information.

RGB LED ring

LCD Display

Touchable
Function keys

Touchable Function Keys

Function Key Description
1) ESC To exit the setting
USB function selector To enter USB function setting
A Up To last selection
v Down To next selection
! Enter To confirm/enter the selection in setting mode

11



LCD Display Icons

s o

b/

e
!

FLoi‘T'H F W =T
eno || LLv

DISCHARGING 4

MAX

v Ac H| F AJ

LOAD

100 | [ 75 [ 50y &\é/&—lm‘l | | o0 BT

@UPS APL

L1
L2

L3

L2
A
vquip Il v

Hz

AC OUTPUT

P1
v P2

L1

HHH. HHH.
Eh S
: 1w

Erva B-B-I_l-l_l-l_ B ] Il
: Har Hes Umm U kWh A
L] Il—lll—lll— (] tCO2e

Icon

Function description

Input Source | nformation

@UPS APL
Zm|m]
L2 el
w 1L

Indicates the AC input voltage and frequency.

Indicates the PV voltage, current and power.

|
1~ m=m

cv
FLOAYEDE
eno || [y

| .
L] HEE,

Indicates the battery voltage, charging stage, configured battery
parameters, charging or discharging current.

Configuration Program and Fault Information

Indicates the setting programs.

ol
>3
JU::(E")

=3
L

AmAA
I_l:E:El:l_lzl_l:l

I_I I_I I_I FAULT

Indicates the warning and fault codes.

1

Warning: 1 £ flashing with warning code.

I_I I_I FAULT
Fault: | H Il lighting with fault code.

12




Output Information

- HHA:

HEH.

Indicate the output voltage , load in VA load in Watt and output
frequency.

Battery

| nformation

BATT

[ 100 [ [ 775 [0y &\

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

When battery is charging, it will present battery charging status.

Current mode /
Constant

Status Battery voltage LCD Display
<2V/cell 4 bars will flash in turns.
Constant 2~ 2 083V/cell The right bar will be on and the other three bars

will flash in turns.

2.083 ~ 2.167V/cell

The right two bars will be on and the other two
bars will flash in turns.

Voltage mode

> 2.167 Vicell

will flash.

The right three bars will be on and the left bar

Floating mode. Batteries are fully charged.

4 bars will be on.

In battery mode, it will present battery capacity.

Load Percentage Battery Voltage LCD Display
BATT
< 1.85V/cell 25\
|
BATT :
1.85V/cell ~ 1.933V/cell 25\
Load >50% — | 50 [N
1.933V/cell ~ 2.017V/cell
75 25
T
> 2.017V/cell Coo [ e 25\
BATT
< 1.892V/cell 25\
[
BATT
1.892V/cell ~ 1.975V/cell 25\
Load < 50% S | 5o | =N
1.975V/cell ~ 2.058V/cell
RN
BATT

> 2.058V/cell

[100 [ [ 775 [ o1y &\

Load | nformation

e

Indicates overload.

Indicates the load level by 0-24%, 25-49%, 50-74% and 75-100%.

0%~24% 25%~49%
LOAD LOAD LOAD
ez iizn TR i A
50%~74% 75%~100%
LOAD LOAD
/.&1 /&1&.‘] J [ o0 |
Charger Source Priority Setting Display

S

Indicatess et t i ng
fi Sar firsta

program 16

ACharger

S-»

Indicatess et t i ng
AiSol ar and

program 16
Utilityo.

ACharger

13




%’ Indicatess et ti ng program 16 ACharger
\\\ idoar onlyo.
Output source priority setting displ ay
v
I ndi cates set tQuipujsowaepripritydmi G1 s | ¢
fUtility firsto .
mp i
v
I ndicates setting program 01 @AOUY
iSol ar firsto.
np 4
v
Indicates settingpr ogram 01 AOut put sourc
ASBUO.
p 2 [I]

AC Input Voltage Range Setting Display

UPS

imjs
Indicatess et ti ng programll Jois Tdel ac
AC input voltage range will be within 170-280VAC.

APL

|
Indicatess et t i ng program H.P.l—éi. s Thel ac
AC input voltage range will be within 90-280VAC.

Operation Status Information

@

Indicates unit connects to the mains.

%
N
P

Indicates unit connects to the PV panel.

AGM

c
7
Mo
A

Indicates battery type.

g'_.
B
%

Indicates parallel operation is working.

Indicates unit alarm is disabled.

Indicates Wi-Fi transmission is working.

)X

Indicates USB disk is connected.

14



LCD Setting

General Setting

After pressing and holding ¢ g button for 3 seconds, the unit will enter the setting mode. Press T YA £

button to select setting programs. Press redobuttonto conf i r m you Q@blutmm:tb éxibn or

Setting Programs:

Program Description Selectable option
Escape
11
00 Exit setting mode I_I I_I
e EN
i
Uity first (default) Utility will provide power to the
=1 | loads as first priority.
l_l | Solar and battery energy will
provide power to the loads
E\I = only when utility power is not
[ available.
Solar first Solar energy provides power to
1 | the loads as first priority.
|_| | If solar energy is not sufficient
to power all connected loads,
Output source priority: . é\E 1 Utility energy will supply power
01 To configure load power miin| to the loads at the same time.
seurce priority Solar energy provides power to
the loads as first priority.
SBU priority If solar energy is not sufficient
to power all connected loads,
|_| | battery energy will supply
|_| | power to the loads at the same
time.
T é\l_ Y Utility provides power to the
010 loads only when battery
voltage drops to either low-
level warning voltage or the
setting point in program 12.
Maximum charging current: | 80A (default)
To configure total charging 171 _ _
current for solar and utility 10 || Setting range is from 10A to
02 chargers. 120A. Increment of each click
(Max. charging current = is 10A.
utility charg.ing current + — & C M
solar charging current) 1L

15




Appliances (default)
11
I

If selected, acceptable AC
input voltage range will be
within 90-280VAC.

geTeT
1 9
03 AC input voltage range
UPS If selected, acceptable AC
I—I —I input voltage range will be
I | _l within 170-280VAC.
/ E —
9
[
Saving mode disable If disabled, no matter
(default) connected load is low or high,
I—I I I the on/off status of inverter
I | _l output will not be effected.
_ -
o4 Power saving mode a0
enable/disable -
Saving mode enable If enabled, the output of
. inverter will be off when
I ”—I connected load is pretty low or
= not detected.
CEn
A1
AGM (default) Flooded
, BN Eh
cr _ '
[T I Bl
05 Battery type - - ] .
User-Defined I f fesfeirnedo i s
I_I I_ battery charge voltage and low
| | _| DC cutoff voltage can be set
- up in program 26, 27 and 29.
Ew
I

16




Pylontech battery
1=
||

SETTING|

B\
Ay
=l

If selected, programs of 02,
26, 27 and 29 will be
automatically set up. No need
for further setting.

WECODbattery
I~11Z
|| I

E

I— I—

= -

If selected, programs of 02,
12, 26, 27 and 29 will be auto -
configured per battery supplier
recommended. No need for
further adjustment.

Soltaro battery
I 11Z
|| |

If selected, programs of 02,
26, 27 and 29 will be
automatically set up. No need

05 Battery type for further setting.
. E -
Z Il
=
LIb-protocol compatible battery Select ALIDbo if
I—I l_ battery compatible to Lib
I I _l protocol. If selected, programs
- of 02, 26, 27 and 29 will be
- automatically set up. No need
| 1 L for further setting.
-1 L
3" party Lithium battery If selected, programs of 02,
I—I I— 26, 27 and 29 will be
| | _l automatically set up. No need
for further setting. Please
‘ ™~ contact the battery supplier for
1 1 installation procedure.
L. 'L
Restart disable (default) Restart enable
Auto restart when I—l I_l I_l I_l
06
overload occurs
. En =N —
| L | [
[ - =
Restart disable (default) Restart enable
07 Auto restart when over I—l l I—l |
temperature occurs
: -Bw =N
L = LEE
I ] - }_ i

17



220V 230V(default)
—_ = ‘ =
17717 1707
B L L 8
08 Output voltage
240V
. Ed -
11T
=1L
50Hz (default) 60Hz
09 Output frequency - -
== O LR *rn
A [y
Maximum utility chargin i i
o y ging 30A (default) Setting range is from 2A, then
10A to 120A. Increment of
Note: If setting value in I I each clickis 10A.
11 program 02 is smaller
than that in program in
11, the inverter will apply | N\
charging current from I 1| min
program 02 for utility =1 .
charger.
46V (default) Setting range is from 44V to
| _I 57V. Increment of each click is
| I_ 1Vv.
Setting voltage point B .
back to utility source [
12 when selectingfi SB U0 5 ~
(SBU priority) in program 5% (default) I f AWECO batter
01. I -—I in program 05, the setting
“_ value will be fixed at 5% of
connected battery capacity.
il =
I Iy _

18




Setting range is FULand from 48V to 64V. Increment of each click

is 1V.

Battery fully charged 54V (default)
| —l | ]
| |
Setting voltage point
back to battery mode e S 111 e B 1|
13 when selectingi SB U0 - 11
(SBU priority) in program | 10% (default) I f AWECO batter
01. — in program 5, this parameter
:l value will be displayed in
percentage and value setting is
| ™ based on battery capacity
= 171 percentage. The setting
HL L I range is from 10%to 100%.
Increment of each click is 5%.
If this inverter/charger is working in Line, Standby or Fault mode,
charger source can be programmed as below:
Solar first Solar energy will charge
I I— battery as first priority.
| |:| Utility will charge battery only
when solar energy is not
available.
, B\
I I
s L
Solar and Utility (default) Solar energy and utility will
Charger source priority: I I— charge battery at the same
16 To configure charger | |:| time.
source priority
. =
Z 11|
A1
Only Solar Solar energy will be the only
| I— charger source no matter
| |:| utility is available or not.
E\
—_ 171
18
Alarm on (default) Alarm off
[ [l
18 Alarm control l I_l l I_l
= ity L L
1 iy

19




Return to default display screen
(default)

If selected, no matter how
users switch display screen, it
will automatically return to
default display screen (Input
voltage /output voltage) after
no button is pressed for 1

B .
EED minute.
19 Auto return to default — Ol
display screen
Stay at latest screen If selected, the display screen
I |—| will stay at latest screen user
| —l finally switches.
: B
[
=
Backlight on (default) Backlight off
20 Backlight control - B
: E - . B
I 171 | M=
L =
Alarm on (default) Alarm off
Beeps while primary I_ I_ I— I—
22 o
source is interrupted
Eh - : E
HININ IIZI i
| LY ] I
Bypass disable(default) Bypass enable
Overload bypass: :l :l :| :
When enabled, the unit |_ _| |_ _
23 will transfer to line mode
if overload occurs in
battery mode. s T T E’T L
I =1
Record enable (default) Record disable
25 Record Fault code - -
2 EA Ev
— = | =

20




26

Bulk charging voltage

56.4V (default)
-
|-

If i Ber-Definedois selected in
program 5, this program can
be set up. Setting range is
from 48.0V to 64.0V.

(C.V voltage) o
) ~ Increment of each click is 0.1V.
e I
- A
54V (default) If UserD e f i iseeledted in
. program 5, this program can
|_I i be set up. Setting range is
27 Floating charging voltage — from 48.0V to 64.0V.
- Increment of each click is 0.1V.
1z
;e o
Single: This inverter is used in Parallel: This inverter is
single phase application. operated in parallel system.
e Cl1 e éNI:I 1
1 -
L1 phase: L2 phase:
AC output mode P .
*This setting is only _| |_| _| |_|
28 available when the |_ |_| |_ |_|
inverter is in standby
mode (Switch off).
=N Ed
mIull e m b
N ar
L3 phase:
&_I 17
. |
42.0V (default) If UserDe f i issededted in
—I |—| program 5, this program can
|_ _| be set up. Setting range is
- from 40.0V to 54.0V.
29 Low DC cutoff voltage B Increment of each click is 0.1V.
sl N 1 3 1 e Low DC cutoff voltage will be
I =

fixed to setting value no
matter what percentage of
load is connected.

21




| fUsditD e f i iseetedted in program 05, this program can be set

up.

Automatically (Default):

SETTING! I—

If selected, inverter will judge this
charging time automatically.

5 min The setting range is from 5 min to 900
o —_— min. Increment of each click is 5 min.
32 Bulk charging time | |
(C.V stage) _l I_
-
900 min
I_I 11
I
I f AFI oodeDledf iore didUsiesr sel ect ed i1
can be set up.
Battery equalization Battery equalization disable (Default)
33 Battery equalization I I | |
TEM EC
oy I I Y
58.4V (Default) Setting range is from 48V to 64V.
11 Increment of each click is 0.1V.
24 Battery equalization | |
voltage
E L] II' 11
= Lk
60min (Default) Setting range is from 5min to 900min.
—I ]— Increment of each click is 5min.
35 Battery equalized time -

£

_I_I

HEE

22



Battery equalized

120min (Default)
|

Setting range is from 5min to 900 min.
Increment of each click is 5 min.

36 )
timeout
B
| 1
-
30days (Default)
_I I Setting range is from 0 to 90 days.
37 Equalization interval - Increment of each click is 1 day
B
r
i
Enable Disable (Default)
BET Hac
Equalization activated -1 = B
gg | ez M Moo
immediately — — : :
If equalization function is enabled in program 33, this program can be
set up. I f AEnabl ed is sell_ected
equalization i mmediately alzq,().LOD‘
ADi sabl ed is sel ect ed unctionuntiiextl c
activated equalization time arrives based on program 37setting. At
this Izqmewiﬁl not be shown in LC
Not reset (Default) Reset
Reset all stored data for I_I { I _l I
40 PV generated power and -
output load energy = _
Tl | 1
i e
Not reset (Default) Reset
83 Eraseall data log -
Eh EN—
)L - _C |
1= L0
3 minutes 5 minutes
Data log recorded .
interval |_| |_| I_I l_I
84 *The maximum data log I_l | I_l
number is 14
over 1440, it will re -write B E .
the first log. 3 n
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10 minutes (default)

20 minutes
11|
s

= B —
0 =T
- L
30 minutes 60 minutes
A1 i
I 1 I 1
E& £
:E D e = I
= I
I—I I— For minute setting, the range is from 0
I_l _l to 59.
85 Time setting i Minute
I @I.x I
HIEE I
I—I I— For hour setting, the range is from 0 to
| 23
86 Time setting i Hour
Eh
H 111
Ly
o For day setting, the range is from 1 to
1 | 31.
87 Time settingi Day Ea
|
I—I I—I For month setting, the range is from 1 to
1] 12
88 Time settingi Month
EM |
[
|_| I—I For year setting, the range is from 17 to
I ] 9.
89 Time setting T Year
E
:I I—I
YEAR I— I—l

24




On/Off control for RGB
LED

Enabled (default)

Disable

o1 *IM6s necessar —_
this setting to activate
RGB.LED lighting é*lr C ;%I |
function. =11 O 5
Low Normal (default)
. =l
| |
N EA
| T e M-
L I
92 Brightness of RGB LED X
High
—1 1
e |
Eh
LIl
[Tl
Low Normal (default)
O -]
= 2 I
e £
L1 ey
03 Lighting speed of RGB - .
LED High
— ]
= =l
E _
e LIl
[Tl
Power cycling Power wheel
1| 1|
=] 11
S Ed
nly M
FLY HuH
94 RGB LED effects

Power chasing

B —
|1

LH

Solid on (Default)

Eh—
= 11
JL L

25




95

Data presentation for
data color

*Energy source (Grid-P\*
Battery) and battery
charge/discharge status
only available when RGB
LED effects is set to Solid
on.

Solar input power in watt

SETTING!

BN
1
I I

LEDIlighting portion will be changed by
the percentage of solar input power and
nominal PV power.

fASolid ond is sele
ring will light up with background color
setting in #40.

I f APower wheel 0 i s
LED ring will light up in 4 levels.

I f Acyclingd or fAch

#38, LED ring will light up in 12 levels.

Battery capacity percentage
(Default)

LED lighting portion will be changed by
battery capacity percentage.

tl

SETTING I

I I
HE T

I f ASolid ond i s saeé
ring will light up with background color
setting in #40.

I f APower wheel 0 i s
LED ring will light up in 4 levels.

| f Acyclingodo or fi c

#38, LED ring will light up in 12 levels.

Load percentage.
=
I

SETTING| I

LED lighting portion will be changed by
load percentage.

I f ASol ilectedim#38, LED s €
ring will light up with background color
setting in #40.

I f APower
LED ring will light up in 4 levels.
I f fAcyclingd or fich
#38, LED ring will light up in 12 levels.

wheel 0 i 9

Energy source (Grid-P\-
Battery)
=

=
=
SETTING, |— I— I_

If selected, the LED color will be
background color setting in #40 in AC
mode. If PV power is active, the LED
color will be data color setting in #41. If

the remaining status, the LED color will
be set in #42.

Battery charge/discharge
status

=
SETTING| I

- I_FI

the LED color will be
background color setting in #40 in

If selected,

battery charging status. The LED color
will be data color setting in #41 in
battery discharging status.
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96

LED

Background color of RGB

Pink

Yellow

Orange
9 I
I
— é‘hl'l I
(i H
Green
i
I
LFE

Blue

Sky blue (Default)
=
|

=

SETTING| =

_ |
i | I

Other: If selected, the background color
is set by RGB via software.

15

=

Data Color for RGB LED

i 11
| H
Pink Orange
1
1 1
— éiI‘II
I H
Yellow Green
IEI Bl
I
rm




Blue

3]

=9

Sky blue

3]

C || *
h = I 5 l:l |_
97 Data Color for RGB LED Other: If selected, the background color
Purple (Default) i .
is set by RGB via software.
_I _
=l =
=9
Pk — Ex
I - H
=
Pink Orange
I 1]
En AL
& ‘ Ede
iy W
N I_ i‘ I
Yellow Green
| N
I |
Background color of RGB T:#I C o B\ - |
LED OC L o E
*Only available when
98 . Blue Sky blue (Default)
program 95 is set as o
AREGSO Energy |:|]:| I_l_l
(Grid-P\+Battery). _l ]_l —_— I_l
EA =
Y L
(N I L
Other: If selected, the background color
Purple . .
is set by RGB via software.
CiCd CIC]
L [

BN -
I
I

SETTING

=5
1L

11 H
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program, it+
button to select timer setting for output source priority. There are
{4 seV¥o put Pomestso i

Once access this

three timers

ti mer opti onﬂ—'()Thtecn,cq)rrfeisrsm At | M
or¥@ button to adjust starting
from 00 to 23. Increment of eachcli ck i s one *+lou

confirm starting time setting.Next, the cursor will jump to right

i ] column to set up end time. Once end time is set completely, press
Timer Setting for Output N . . .
o 4o to confirmall setting.
Source Priority e . ) .
Utility first timer Solar first timer
0 1] | IZ I
LlAL] |
SETTING! E"— = E E
HE Ay o3 == 7 a7
- I I I L
SBU priority timer
Are 37
) 9 [ i
Once access this program, it
button to select timer setting for charger source priority. There are
three timers t%bse*bﬁ@utthresmaifioﬁ
ti mer opti onﬂ—'OThtecn,cqsrrfeisrsm At i M
or¥@ button to adjust starting
from 00 to 23. Il ncrement o f4+4é a
confirm starting time setting.Next, the cursor w ill jump to right
i ] column to set up end time. Once end time is set completely, press
Timer Setting for Charger R . )
o f«4o to confirmall setting.
Source Priority - —
Solar first Sloar and utility
00 LI ey I
- 1
a_ — - o
= — - Ed —— ‘ —— - EN——
] 11 Iil M a3
1 I Iy
Only solar

I I_%Js 171
[ R
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USB Function Setting
There are three USB function setting such as firmware upgrade, data log export and internal parameter re -
write from the USB disk. Please follow below procedure to execute selected USB function setting.

Procedure LCD Screen

Step 1: Insert an OTGUSB disk into the USB port G ). | I

Step2: Pr e .t)_b ibutt on t fonctomseténg. USB

— =N
Step 3: Please select setting program by following the procedure.
Program# Operation Procedure LCD Screen
After entering USB <«dnchdtotno rs etl |||:||_
Upgrade Aupgrade firmwaredo function. T I—” I—l
firmware firmware. If firmware upgrade is needed, please check with your
dealer or installer for detail instructions. — S
After entering USB function setting, pr e sWofdbutton t I— I— |
Re-write tof Rer i te internal parameterso - :”:|:
internal write all parameter settings (TEXT file) with settings in the USB
parameters disk from a previous setup or to duplicate inverter settings. Ea
Please check with your dealer or installer for detail instructions. o
After entering USB function setting, pr e sWofibutt on t | TIr
switch to fiexport data | ogo fu —
LCD. Feddsbufiton to confirm the
log. e &
| 1™
- {1
Exportdata |1 f the selected functidOdos Pred
log f«<4 button to confirm the seleq T_I:IIZI
s Pre 4 fbutton to select fiYes:q | r'||—’
will disappear afterthisact i on i s comp It.)t‘) I |_| Il
button to return to main screen .
s Or prvesbutton to select ANoO MHEE%HD
screen.

If no button is pressed for 1 minute, it will automatically return to main screen.

Error message:

Error Code Messages

1 | No USB disk is detected.

| USB diskis protected from copy.

LIS

| :] Document inside the USB disk with wrong format.
il

If any error occurs, error code will only show 3 seconds. After 3 seconds, it will automatically return to
display screen.
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LCD Display

The LCD display information will be switched in turn by

press Amg o ¥ i b fu tTheosalectable

information is switched as the following table in order.

Selectable information

LCD display

Default
Display
Screen

Utility voltage/ Utility frequency

Input Voltage=230V, Input frequency =50Hz
]
1

,J | AGM B END |
| e
o oLl 'lv [,

mups Bl oie
_ o ACOUTPUT
EnIIE ]
— — Jel V \'
Dh e Enn =
Hz JI—“—IHZ I_IA

=20} |2 ] .

PV voltage PV current/ PV power

PV voltage=260V, PV current=2.5A, PV power=1500W

"5E4,)

I~ — 1
,‘ % CHEGING
2© |l -
A AR )
— ] —] I_l_lA
BATT LOAD
[ 75 | 5o [N 25

R acourpur - ———®
01 230 PR
i V/ (SN N — — ] Jo
rl crin [
L Dl il

IWaln
e I 17 1L
= I w

Battery voltage, charging stage/
Configured battery parameters/
Charging or discharging current

Battery voltage=50.4V, Bulk charging voltage=56.4V,

Charging current=20A
LT
J = 7 1
@ “"Z '

I cHﬁIGIN_G
%&{ | I Py
—tr— = Lla
BATT LOAD
| 75 | so | JRESEN e

o« —

"0 [
AC OUTPUT ’ )“

I IR
el \/ — [ —] — Jrn ] J e V/
rl crm I
Lk, Dl il

I
- . |3 |U
ol | [
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Default
Display
Screen

Battery voltage, charging stage/
Configured battery parameters/
Charging or discharging current

Battery voltage=53.9V, Floating charging voltage=54.0V,

Charging current=2A
Z 1 W

fl: o | — _l e | %

CHARGING
0\ o
eo - 1, "5
« —— el w—) V [_A
BATT LOAD
| 75 | 50 [ i 1 1 EER

UPS 0N
r AC OUTPUT NS

ri —r“_ —
—l V/ — s ¢ | — ] e V/
rl crn a
Ll CIL e =il

[Z 1

wsa |71 | 1L
iy il el I w

Battery voltage=50.4V, Low DC cut-off voltage=44.0V,
Discharging current=20A

[y

I I_ |_|I | ENDDISCHARGING
o® - LT "3
A

BATT LOAD

rli'mr_. \ 2.

IIIII_IW

uPs

Output voltage, load in VA load in
Watt switch every 5 second/ Output
frequency

— ATRUTRUT. —
1 H Il
L1, _ _l I
[ I—I"I" I
I w2 I Il a
I
e ~u I I O R R N
B O ol B o
Output voltage=230V, Output frequency=60Hz

“BEY,)

| el |
,‘ % CHARGING
eo - L I
L AR __|
° —l L Lla
BATT LOAD
| 75 | 50 [N g -

e
UPS
AC OUTPUT ’

I A= I—I
—l V/ — — | | o Jo ] J el
rl crn [
Ll DI e il
Iualn

— iy T
i o | LI w

Output voltage, load in VA load in
Watt switch every 5 second/ Output
frequency

Load in VA=550VA Output frequency=60Hz

]
| ) ﬂ

| el I |
P onne
0\ P
- B | I A -y
-l —Lla
BATT LOAD
| 75 | 50 [ g T 5oy | 75 |

UPS
AC OUTPUT
M CEFL oo
O s o I S O ot [
[ Il 1z
Il I C.a

=l
e ST 1, 1
C it e 1 2w
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Load in Watt=600W, Output frequency= 60Hz
“SEH,
el - v
R CIL
eo® LI, )
BATT LOAD
Output voltage, load in VA load in R 25 1K
Watt switch every 5 second/ Output | _ _ACOUTPUT _ _
requency e | e &
I O o | | O o | B
"1 NN 1z
|l I C.a
e o =1
Default 7 I_| I_|. ILI I
Display Real date Dec 14, 2020.
Screen I cvE“IEI_I 1
@™CI e
o™ i 0
BATT LOAD
| 75 | 50 [N ot
Real date. o . _AGOUTRYT —— _
iREETEE
= — et L
"1 EHF A 1z
I 2 I C.a
[IZ 1
a1 1 _
-ELIIE'II [ I I
Real time 11:31.
s 0.
— ) — END . v
m I I I I I DlSCHA_RGING
0i® JL A
BATT LOAD
[ 100 | 75 [ oo SN —
Real time. £ AC OUTPUT
n 337 | 1
I, — _l LI,
[ I "1
| bz I I{a
= [~
DAY | - | I—lW

PV energy generaton today

PV energy generation today = OWh.

J v Z [
mrﬂu JH

BATT

CHARGING

Y Y

W

S J‘j

| 75 | 50 [ i

e
M

I_l Hz

Acouteur
Fluu
C L
I
I

4

1 "

——®
e
C I,

QUA

Z 1
Il w
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PV energy generation this month

PV energy generation this month = 0.5kWh.

I o = )| "5E4,]

a8 ousme
/) P
eo~ L T
| I_ I—IA
BATT LOAD
R o g

| —
uPs
AC OUTPUT
[l | 11, 1| I

LI, | T ) o,

W CI [
Ll CILL_t e C.la
I

ou [c
A [ e LI L w

PV energy generaton this year

PV energy generation this year = 0. 5kWh

o=y

20 =S
S| L1
A AR -}
— —lla
BATT LOAD
| 75 | 50 [ i

upPs
AC OUTPUT
[l | 110, 1”1 I

L, | COL g SO

r C -IC
v DI v, C s
I
ou Mc
= [, 2] e |

Total PV energy generafon

Total PV energy generation = 0.5kWh.
I 0 I W
= 7
g I I 1 '

,‘ % CHA_RGING
2o | B M=
W -
° I e Clla
BATT LOAD
| 75 | 5o | g L

«—
upPs
AC OUTPUT
[l | 110, 11 I

L, | COL g SO

"1 — 1 1=
I 2 I . A
[IZ 101
L 1=
HU 15 [t w
Load output energy today = OWh
f 10,
— END 1V
m I I I I I DISCHA_RGING
- ;L _l I_l l I:IDAJ
BATT LOAD
[ 100 | [ 75 [ oo ETENC— T
Load output energy today e AC OUTPUT
==
—l — — | — II —l
r o m
|l 42 [ I_la
| 7] I_I
L O L o -
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Load output energy this month = 0.4 kWh

A II 1171
I'*““'r . .|

o® LT, “Hl
BATT LOAD
[ 100 | 75 [ oo SN
Load output energy this month e AC OUTPUT
1= H A0
—l V — — —l
r e m
Il 42 Il e I_la
= I
-ld 09- [
Load output energy this year = 0.4 kWh
f 10,
— ) — D \'
m I I I I I - DISCHA_RGING
o® LT, “H
BATT LOAD
[ 100 | 75 [ oo SETENC—
Load output energy this year w2 AC OUTPUT
240 i
—lv — =l qn —lv
¥ — I 4 I
|l 2 I I_la
I
| 11| o
L Ol LI e =

Load Output Total energy = 0.4 kWh.
11T W
v

ol ENDll.I—I
) @ "I 1L

.% DISCHA_RGING
o'® 3L, H)
BATT LOAD
l::ll]iiﬁl[ii{llr-—-— "V -
Load output total energy. ¥ AC OUTPUT
00 230 O
—lv — =l qn —lv
7 I < I
I 1z I I_la
I
|| ~11_| e
L Ol LI e =

Main CPU versionchecking.

Main CPU version 00050.72.

T
| AGM | |"' |"-| I | END | LLJV
DISCHARGING

of® L, )
BATT

LOAD
[ 00 | [7s [0 AN — \ N 5o |

uPs

_ AcouTPUT. _
M =l T M
Il — 1 I,
1 I I
1 I Il a
[~

I 1Zr =1z A

Ll 12 1C i
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Secondary CPU versiornchecking.

[

BATT

Secondary CPU version 00022.01.

| AGM | I— |—I I I END |
— —

| R

DISCHARGING

= Lla

[ J

.)

LOAD

uPs

p

[ 100 | [ 75 [0 g — AN

AC OUTPUT
I_| _H .

e

I I 71
|k N A
71
T o N ol
LICCCL | i
Wi-Fi version 00088.88.
f HH0.)
— ) — END L v
e |_ | I I_I DISCHARGING
[ | A M=
BATT LOAD
[ 100 | [ 75 [ oo SN — T
Wi-Fi version checking. e _ _ACOUTPUT _
M i T I
I, — _ll— Ll
1 I "1
1 N A
71
[ o
Asinininln i
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Operating Mode Description

Operation mode

Description

LCD display

Standby mode

Note:

*Standby mode: The
inverter is not turned on
yet but at this time, the
inverter can charge battery
without AC output.

No output is supplied
by the unit but it still
can charge batteries.

Charging by utility and PV energy.

"HEH, ]

PAGM | I._. |_I I_l
a.o — s
/a B MAX
Y "N ;L | I | | | AC —_ J
— el el V _| IJA
BATT LOAD
75 [ 5o | RECEN

&9
2 M, | 3
C Ll LI

I

Z 11 [ ([l
I I [l a
[ A1
I I
Charging by utility.
o =Erm ok
| B | | = I
BATT LOAD

Bl o\
@ APL
11 -1, NN
W | 1

- LI, Il
LI

i [
I I e [ a
11l

[ I
| |

Charging by PVenergy.
I W

f m e A e

X ciaRomia
S| l v
p— A
BATT LOAD
B o,

APL &%
R

_ _ P
1 Il HInlN
P | 1ty

= | I
Ll Ll v _ILia
[ 1
| I
No charging.
j (Nl W
< N w | 1]
NG i o i [
AN 4 _l I—l IV DA
BATT —
[ 100 | [7s [ 50 | EEEEN
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Operation mode Description LCD display
No charging.
j o[ W
Fault mode wm = — L
e I
*Fault mode: Errors are SATT — o
caused by inside circuit No output is supplied AP mrrmr —
error or external reasons by the unit. I—I I—I —I I—l I—l
such as over temperature, |_| v |_| Y |_ _| _I g
output short circuited and I Il I
(P Il v Il a
so on. M
: _| I_ FAULT I_Iw
L
Charging by utility and PV energy.
,“j “Z I 1
'’ [AGM | el S B _”_| IV
@ "I e
1 | | =
BATT LOAD
o0 [ ] < [ 50 TOCINNPAETR T | - |
bom—— AcouTPuT ——®
30} 2301 1360
ol V — | o el Jod V
oo "™ [
| _II_ILJ H2 . A
I
e fw
Charging by utility.
\Jj CAGM B el e B CV|:|IE| |vw
I I I I I CHARGING
1 | L R Y
BATT LOAD
The unit will provide [ 100 [ 75 [ 5o ] SECENNATE | )
output power from the @U_PS _ _ACOUTPUT .
Line Mode mains. It will also I ” I | I ” I I I
el V

charge the battery at
line mode.

|

Il (I [
I o | I—la
[
I—lw
| fSUB (sol ar first) is s

priority and solar energy is not sufficient to provide the
load, solar energy and the utility will provide the loads
and charge the battery at the same time.

S IIW

e»j TR p— | — 20y
Crr .
= dul -
BATT LOAD
[ 100 | [ 75 [0 TaEEiN i1 1EER

EEo

éQU_PSI 11 1= I_I

— Il I_ _I I_I — LI,
SR mp 4 SE

I _I l_I I_l He C.Ja

Z I

Al w
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Operation mode Description LCD display

| f eiSUer( sfol ar first) o1
output source priority and battery is not connected,
solar energy and the utility will provide the loads.

[
| AGM | I_I v
e O
BATT - LOAD
_ —_ AGODLEUL “IC
'HI F'HI '|u|
The unit will provide Crr | - i < ar Y
output power from the Ll L r ::I'I::A
Line Mode mains. It will also O |
line mode. I
we I_lv [IA
BATT LOAD

— l‘mﬂ"‘i _
| 1M F Tl T M
C L, o L.
NI I [
N N Il a
71

Ifw

Power from battery and PV energy.

f m__jmwm

®

% DISCHARGING
AW |
>+ &> e
b —l L1V Lla
BATT LOAD

[ 100 | [75 oot TR Ty | 7 |

UPS _ foﬂp{i — _
iRIEE ANy
iV s sl e ol i V
5 crn [
Il e | I . 1A

The unit will provide Z I

L w
output power from

Battery Mode PV energy will supply power to the loads and charge
battery and/or PV

battery at the same time. No utility is available.
power. J, S| W

o m|nim¥

- l I I I I CHARGING

S» I P 1_|_|Jj
BATT oas
[ 100 [ | 7s [ f=50 TELINETINTS | - |

UPS
AC OUTPUT
I, I — |_I v

rl e I
Ll w| NI Cla
I
Tl w
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Operation mode

Description

LCD display

upPs

e%{

Power from battery only.

LI
f @ == - | u_ﬂ

DISCHARGING
L, -0
BATT

LOAD

[ 100 | [7s [0 TN — ATy | 7

AC OUTPUT

- C Ll

I

I I I
The unit will provide Il bz | I Il a
[
output power from
Battery Mode putp Lw
battery and/or PV
Power from PV energy only.
power. M
o0 S
LOAD
e ’/ AC OUTPUT —‘
L. L_LImIJJ$
[ 171 < 1z
I 1z | —.—la
I
Al
Faults Reference Code
Fault Code Fault Event Icon on
01 Fanis locked when inverter is off. [ i i
02 Over temperature = :ll | I
03 Battery voltage is too high — E‘]
05 Output short circuited. = I |
06 Output voltage is too high. — I |
07 Overload time out =
08 Bus voltage is too high [~ =
09 Bus soft start failed = I—
10 PV over current =
11 PV over voltage =
12 DCDC over current = I—I
51 Over current [ I:l I
52 Bus voltage is too low I_ |

40




53

Inverter soft start failed

i

55 Over DC voltage in AC output = | |

. N -
57 Current sensor failed 11
58 Output voltage is too low == I— I—I

|

Warning Indicator

Warning Warning Event Audible Alarm Icon flashing
Code
01 Fanis locked when inverter is on. Beep three times every I A
second - |
02 Over temperature None E A
03 Battery is over-charged Beep once every second 3 A
04 Low battery Beep once every second I—{ A
11 a
07 Overload Beep once every 0.5 ||
second o
/i 1EER TR %@
10 Output power is derated Beep twice every 3 seconds i D A
Communication failure between :| _I
32 inverter and display panel None _| |: A
Eq Battery equalization None I— E} A
}] P Battery is not connected None |_| }—I A
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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. Therefor e , itds recommei
equalize battery periodically.

How to A pply Equalization Function
You must enable battery equalization function in monitoring LCD setting program 33 first. Then, you may apply
this function in device by either one of following methods:
1. Setting equalization interval in program 37.
2. Active equalization immediately in program 39.

When to 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.

A

Equalize Voltage

Float Voltage

FLOAT

Equalize charging time and timeout

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

A

Equalize
Charging Time
Equalize Voltage |- — ———— I
Absorption Voltage |-—
Float Voltage |[——r— — 2o nrm s

EQUALIZE

However, in Equalize stage, when battery equalized time is expired and battery voltage d o e trise&o battery
equalization voltage point, the charge controller will extend the battery equalized time until battery voltage
achieves battery equalization voltage. If battery voltage is still lower than battery equaliz ation voltage when
battery equalized timeout setting is over, the charge contro ller will stop equalization and return to float stage.

A

Equalize Charging
Timeout
Equalize Voltage e

Absorption Voltage |- ——

-y . — 1
Float Voltage / ABSORPT. FLOAT
BUEK
EQUALIZE
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SPECIFICATIONS

Table 1 Line Mode Specifications

INVERTER MODEL

U5648MS

Input Voltage Waveform

Sinusoidal (utility or generator)

Low L oss Return Voltage

Nominal Input Voltage 230Vac
170Vac+7V (UPS
Low L oss Voltage ]
90Vac+7V (Appliances
180Vact 7V (UPS;

100Vact 7V (Appliances

High L oss Voltage 280Vac+7V
High L oss Return Voltage 270Vac+7V
Max AC Input Voltage 300Vac

Nominal Input Frequency

50Hz / 60Hz (Auto detection)

Low L oss Frequency 40+ 1Hz
Low L oss Return Frequency 42+ 1Hz
High L oss Frequency 65+ 1Hz
High L oss Return Frequency 63+ 1Hz

Output Short Circuit Protection

Line mode: Circuit Breaker
Battery mode: Electronic Circuits

Efficiency (Line Mode)

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

Transfer Time

10ms typical (UPS);
20ms typical (Appliances)

Output power derating:

When AC input voltage drops to 95V or
170V depending on models, the output
power will be derated.

Output Power
A

Rated Power

50%
Power

»

90V 170v 280V |nput Voltage
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Table 2 Inverter Mode Specifications

INVERTER MODEL

U5648MS

Rated Output Power

5.6KVA/5.6KW

Output Voltage Waveform

Pure Sine Wave

Output Voltage Regulation

230Vac+5%

Output Frequency

60Hz or 50Hz

Peak Efficiency

90%

Over load Protection

5s @015 0 % 10s@H@Po~150% load

Surge Capacity

2* rated power for 5 seconds

Nominal DC Input Voltage 48Vdc
Cold Start Voltage 46.0vdc
Low DC Warning Voltage

@ load < 20% 44.0Vdc
@ 20% O |l oad < 50/ 42.8Vdc
@ |l oad O 50% 40.4Vdc
Low DC Warning Return Voltage

@ load < 20% 46.0vdc
@ 20% O |l oad < 50/ 44.8Vdc
@ |l oad O 50% 42.4vdc
Low DC Cut-off Voltage

@ load < 20% 42.0vdc
@20% O load < 50% 40.8Vvdc
@ load O 50% 38.4vVdc
High D C Recovery Voltage 64Vvdc
High DC Cut-off Voltage 66Vdc
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Table 3 Charge Mode Specifications

Utility Charging Mode

INVERTER MODEL U5648MS
Charging Current  (UPS
ging (UPS) 120A
@ Nominal Input Voltage
Flooded
. 58.4
Bulk Charging Battery
Voltage AGM / Gel
56.4
Battery
Floating Charging Voltage 54Vdc
Overcharge Protection 66Vdc
Charging Algorithm 3-Step
Battery Voltage, per cell Charging Qurrent, %
2,43Vd: ;25.3:(\:/%) Volt age
-+ 100%
Charging Curve
I 50%
TO TL:
Qurrent

(Constant Qurrent) (Constant Voltage)

Solar Charging Mode (MPPT type)

INVERTER MODEL U5648MS
Rated Power 6000W
Max. Charging Current 120A
Max. PV Array Open Circuit Voltage 450Vvdc
PV Array MPPT Voltage Range 120Vdc~430Vvdc
Max. Input Current 27A
Table 4 General Specifications

INVERTER MODEL U5648MS

Safety Certification CE

Operating Temperature Range

-10°C to 50°C

Storage temperature

-15°C~ 60°C

Humidity

5% to 95% Relative Humidity (Non -condensing)

Dimension ( D*W*H) , mm

140 x 295 x 468

Net Weight, kg

12
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TROUBLE SHOOTING

Problem

LCD/LED/Buzzer

Explanation / Possible cause

What to do

Unit shuts down
automatically
during startup
process

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

The battery voltage is too low
(<1.91VICell)

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

3. Replace battery.

Mains exist but the
unit works in

Input voltage is
displayed as 0 on the
LCDand green LED
is flashing.

Input protector is tripped

Checkif AC breakeris tripped
and AC wiring is connected
well.

1. Checkif AC wires aretoo
thin and/or too long .

battery mode Green LEDis Insufficient quality of AC power. 2. Checkif generator (if
' flashing. (Shore or Generator) applied) is working well or if
input voltage range setting is
correct. (UPSA Appliance)
Green LEDis SetfiSolarF i r as thé@priority of Change output source
flashing. output source. priority to Utility first.
When the unit is
turned on, internal | LCDdisplay and Checkif battery wires are

relay is switched on
and off repeatedly.

LEDs are flashing

Battery is disconnected

connected well.

Buzzer beeps
continuously and
red LEDis on.

Fault code 07

Overload error. The inverter is
overload 110% and time is up.

Reduce the connected load
by switching off some
equipment.

Fault code 05

Output short circuited.

Checkif wiring is connected
well and remove abnormal
load.

Fault code 02

Internal temperature of i nverter
component is over 100°C.

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

Fault code 03

Battery is over-charged.

Return to repair center.

The battery voltage is too high.

Checkif spec and quantity of
batteries are meet
requirements.

Fault code 01

Fan fault

Replace the fan.

Fault code 06/58

Output abnormal (Inverter
voltage below than 190Vac oris
higher than 260Vac)

1. Reduce the connected
load.
2. Return to repair center

Fault code
08/09/53/57

Internal components failed.

Return to repair center.

Fault code 51

Over current or surge.

Fault code 52

Bus voltage is too low.

Fault code 55

Output voltage is unbalanced.

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

Fault code 56

Battery is not connected well or
fuse is burnt.

If the battery is connected
well, please return to repair
center.
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Appendix I: Parallel function

1. Introduction

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

1. Parallel operationin single phase is with up to 9 units. The supported maximum output power is
50.4KW/50.4KVA.

2. Maximum 9 units work together to support three -phase equipment. Maximum seven units support one
phase.

WARNING: Please make sure all output N wires of each inverter should be connected always. Otherwise, it

will cause fault in error #72.

2. Package Contents

< —
B _— —— ==
= BE
= — —

Parallel board Parallel communication cable  Current sharing cable

3. Parallel board installation

Step 1: Remove wire cover by unscrewing all screws.

Step 2: Remove two screws as below chart and remove 2-pin and 14-pin cables. Take out the board under the

communication board.
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Step 3: Removetwo screws as below chart to take out cover of parallel communication.

Step 6: Connect 2-pin to original position.

Step 8: Put wire cover back to the unit. Now the inverter is providing parallel operation function.
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4. Mounting the Unit
When installing multiple units, please follow below chart.

50cm

50cm

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

5. Wiring Connection
NOTICE: | t s required to connect to battery for parallel o}

The cable size of each inverter is shown as below:

Recommended battery cable and terminal size for each inverter:

Ring Terminal Tor Ring terminal:
Model Wire Size Cable Dimensions \?aﬁ‘l;e 0
mm 2 D(mm) | L (mm)
U5648M 1*2AWG or
28 6.4 427 2~3 .
S 2*6AWG

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.
Recommended AC input and output cable size for each inverter:
Model AWG no. Torque
U5648MS 10 AWG 1.2~ 1.6Nm

You need to connect the cables of each inverter together. Take the battery cables for example: You need to

use a connector or bus-bar as a joint to connect the battery cables together, and then connect to the battery

terminal. The cable size used from joint to battery should be Xtimes cablesizei n t he t abXes above
indicates the number of inverters connected in parallel.

Regarding AC input and output, please also follow the same principle.

CAUTION!! Please install the breaker at the battery and AC input side. This will ensure the inverter can be
securely disconnected during maintenance and fully protected from over current of battery or AC input. The
recommended mounted location of the breakers is shown in the figures in 5-1 and 5-2.

Recommended b reaker specification of battery for each inverter:

Model 1 unit*
U5648MS 140A/70VDC

*If you want to use only one breaker at the battery side for the whole system, the rating of the breaker

should be X times current of 1 unit. X0 indicates the number of inverters connected in parallel.
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Recommended breaker specification of AC input with single phase:

Model 2 units 3 units 4 units 5 units 6 units 7 units 8 units 9 units
US648MS 80A/ 120A/ 160A/ 200A/ 240A/ 280A/ 320A/ 360A/
230VAC | 230VAC 230VAC 230VAC 230VAC 230VAC 230VAC 230VAC

Notel: Also, you can use 50A breaker for only 1 unit and install one breaker at its AC input in each inverter.

Note2: Regarding three-phase system, you can use 4-pole breaker directly and the rating of the breaker

should be compatible with the phase current limitation from the phase with maximum units

Recommended battery capacity

Inverter p arallel numbers | 2

3

4 5

6

7

8

9

Battery Capacity

200AH

400AH

400AH

600AH

600AH

800AH

800AH

1000AH

WARNING! Be surethat all inverters will share the same batter y bank. Otherwise, the inverters will transfer

to fault mode.

5-1. Parallel Operation in Single phase

Two inverters in parallel:

Power Connection

11 A 1T I
I i %
e 1 I n
I I
- [
Llﬂl\tv II II
oad "= D= ———-!
Communication Connection
- ® ©)

—pp@EE O O
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Three inverters in parallel:

Power Connection

Four inverters in parallel:

Power Connection

I I I I
N H H H 1]

- T T T I
Load [.__ll_____ll_____ll_____u

— ——f— — —— — —— —— — — — — — — — —

Communication Connection

— () — ® — ® - @
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Five inverters in parallel:

Power Connection

I I [ I 1=
o N H o T 1
|1 || 11 || 11
I I I I I
N - H H H I
- T T I T I
Load NP N S § SN | RN | M |
L o o e e e— e— o— o e e - e—— — —— —— — —— — — —— — —
Communication Connection
— @ = @ —
:I“:-:... O O [:]r_e?o O I:r_sg

Six inverters in parallel:

Power Connection

oPEEE
QK; // QK; // t\; // QK; // \X; // QK; //

m m m m L I
R TI  E {E | E s | M

L e o e e e e e e e e e e e e e e e e e — ) — — — — —f

Communication Connection

— @ — ©)
:?Eﬂ@moo I:Il?“ﬁ‘@OO

PEmEE OO

oﬂmoo
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Seven inverters in parallel:

Power Connection

I I I I I I I

I I I I I I I

I I I I I I I

N h - - - - - I
e I T T T I m 1
N— = e e e e |
LDad L oo oo e c— c— o— o— — c— — — — — — — — o— G — —— — —— —— — — — — — — — —

Communication Connection

-pB

Eight inverters in parallel:

Power Connection

T T T T T T T ]
I, I 1. noob I, I, 1. 1.
T T T T T T T T
" " H H " H H I
[T I I I I I I I
oad )= = ——=——L—— - ——— - — e —— =

— [D) — ) —= D) = %)
om0 0] | “epmmo 0| | Tepmmo o] | “eemmmo O

Nine inverters in parallel:

Power Connection

—mra—]

1]
1l

e —|

I
Ll

I

I

b — - — — L

E—
N

—_—— — —— — — — —,



Communication Connection

Buegspip o o] [Bupsppo of [Brpspo o] [Bggabipo o] [Bagaipo o) [Bygaipo o] [Bymimpo of (B o o] [Brppaieo o
E‘il\jjoo EEEEOO ??oo ?E]EEOO ?I?IOO ??E‘]qjoo ?%m?\oo =@ O O z‘iu?[n [eXe)
. I isielie i e o s i iy el e S ity oottt e S S S Y

5-2. Support 3 -phase equipment
Three inverters in each phase:

Power Connection

Communication Connection

— D — D — () — & — 1)) — 1) — @ — )] — 3}
“egPPoo ’:??EBEBO O‘ :'F“?’$$O ° “:'??@EDO OH‘:'??O O‘ ‘:'??EJE@O O| “:"?'?@O O‘ “:'?"%@@30 O‘ ’:'¥'?'EFO O‘
‘ R B i ; - i
] N o

P FRSR [ A — H

I :

Three inverters in one phase, three inverters in second phase and two inverter for the third phase:
Power Connection

1 st 1

I
|
1
| Il I
1
+
|
1

o]
s
oo
—cmo—|

+ I
I I

H I

o e e e — — e — — — —— = = == = =
. . . | |

I ] |

PPPFO O ePPFOO

= O O
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Three inverters in one phase, two inverters in second phase and two inverters for the third phase:
Power Connection

T II“'?r

% I 1

I

|

11

| 1l 1
! Ll I
|

1

‘.

1T 1T 1l 4 |1 il

T I

Load

GREz BREZz

Communication Connection

[
P BT O O‘ ":'@O [¢)

Two inverters in each phase:

Power Connection

I I
5
T u u

H I

L
u
[PRciuic] il Ll .

- 4+ -4+ —-—H -4

B t t t I
(1o B s wlsinsisiihs snli el e ] e b
2 ‘ . | |
3 = e e—e— e— e— e— e— — e— e— — e— — — e— — — — — — — — — — — —
Communication Connection
| P1 P2 | P3
— [©) — ) — ® — @ — ®
:IEEWOO :IchO :IEE]OO I:]gz]OO l:OO
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Seven inverters in one phase and oneinverter for the other two phases:

Power Connection

Note: | tds up to customerds demand to pick 7 inverters o
P1: L1-phase, P2: L2phase, P3: L3-phase.

Communication Connection

‘OO???V'V 00‘ ‘OO??‘V@O O‘ ‘Ooﬂe%’ﬁ%ﬁﬂ OOO‘ ‘OO%’%’@Y@OOO‘ Oowlté@ooo‘ ‘Ooﬁﬂ?‘é“?'oo‘ ‘OO?%’E;?'OOO‘ ‘ M’@'@OOO‘ ‘Ooﬂ'ﬂ@z@ OOO‘
] | is i ] | | |
Note: | f there is only one unit in one phase, this wunit

Or you connect it like as below:

Four inverters in one phase and one inverter for the other two phases:
Power Connection

I I I I
I I I I
L1l L In} Ll L1
I I I I I

[
|
L
|
N F F - b } I
|
1
Ly

u

4 —ems—y T TT 1 ! I
o o o -
t t t t I

3
bad G e e — — — i — — — —i

— e e ——— —— —— —— = —— —— — —— —— —— — — —

Communication Connection

| P1 P2 P3
— ) - @ — ® — @ — ®
[:]EEIMOO :‘OO I:E]OO ‘:‘OO HawmEmEm O O

Three inverters in one phase, two inverters in second phase and one inverter for the third phase:
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Power Connection

N H - = I
-2 T T 1 l | 1
B H H H I
bad T T T T T T T T T T T T e — = — —
2 id I
[3 o o — — — — — — — — — — — — — — — — — — — — — — — — —
Communication Connection
| P1 P2 P3
— ® — @ — ® — @ — ® —
:’E] = 0O O :ll:glOO MHeamEmesm O O ‘:’OO :OO mmEE O O

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

Power Connecti

on

>

BATTERY

Load

LGREz KBREZz

Communication Connection

| P1 P2 P3
— @ — @ — ® — @ ] ®
om0 0| |MeeEmE 0 0| |“eem@mE 0 0| | Heewm®=0 0| |Ho=mmmEmo 0

E

e

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

i+ i Il
bad LI TIMT T T M — — — =i — — — ——— = — =
7 |
________________________
Communication Connection
P1 P2
| P3
— () — ) — ® — @ — ®
ToemmEm 0 0| | “ewem®@m 0 0| | eemm 0 0| | eemmEm 0 0| | wmwmmEmo 0

Two inverters in one phase and only one inverter for the remaining phases:

Power Connection

P1

| I

o —

ElnIE iy

| I

llllll

[EIo!

i R iy  p——
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Communication Connection

P | P2 P3
— ©) — ® — ® — @
[:‘EE%‘* @0 ‘:]EFIOO HammE=sE 0 O HamEesm O O
One inverter in each phase:
Power Connection
P1 P2 P3

1 11 |
2 .
B t I
— i — e — — —
load | l
2 . |
o o o o o o o e e - e— a— a—)

Communication Connection

P3
— ) — @ — ®
: = O O :OO :IOO

WARNING: Do not connect the current sharing cable between the inverters which are in different phases.
Otherwise, it may damage the inverters.

6. PV Connection

Please refer to user manual of single unit for PV Connection.

CAUTION: Each inverter should connect to PV modules separately.
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6. LCD Setting and Display
Setting Program:

Program Description Selectable option
Single
10
I When the unit is operated alone,
pl ease select ASI
s Clr
= Jal
Parallel When the units are used in parallel
|:I H for single phase application, please
- select APALO in pi
e refer to 5-1 for detailed information.
e 1
-
,*AC output que L1 phase: When the units are operated in 3-
This setting is able -1 phase application, please choose
to set up only when C id3PX0 to define e
28 the inverter is in It is required to have at least 3
standby mode. Be o inverters or maximum 6 inverters to
sure that on/off w— P | support three-phase equipment. | t §
switch is A required to have at least one inverter
status. L2 phase: in each phase or
1 inverters in one phase. Please refers
[ to 5-2 for detailed information.
- Pl ease select fA3P
the inverters connected to L1 phase,
E’\jPE A3P20 in progr aters
- connected to L2 p
L3 phase: program 28 for the inverters
1 connected to L3 phase.
I I Be sure to connect share current
cable to units which are on the same
é'*_l e phase.
ar o Do NOT connect share current cable

between units on different phases.
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Fault code display

Fault Code Fault Event Icon on
60 Power feedback protection L EIII:
71 Firmware version inconsistent e
72 Current sharing fault L ] EI
80 CAN fault E :
81 Host loss = E
82 Synchronization loss o EE
83 Battery voltage detected different L E E
84 AC input voltage and frequency detected different = E L
85 AC output current unbalance L E IEl
86 AC output mode setting is different » E |E|

Code Reference :

Code Description Icon on
NE Un-identified unit for master or slave I IE
, I
HS Master unit 2
SL Slave unit Ell

7. Commissioning

Parallel in single phase

Step 1: Check the following requirements before commissioning:
. Correct wire connection

, Ensure all breakers in Line wires of load side are open and each Neutral wires of each unit are
connected together.

Step 2: Turn on each unit and set APALO in LCD setti
units.

NOET:1 t 6 s n e c e sdff awitgh whenp setting £ GD program. Otherwise, the setting cannot be
programmed.

ng

Step 3: Turn on each unit.

LCD display in Master unit LCD display in Slave unit
440, ~HI,)
O R o i | (e (O Y g L
%’e'. :“_l Iv 2 [A, e --l I-—l |v b8 L ‘
. [ 100 | [7s [0 gt 5 i 1 2R - [ 100 | 7 | oo SuiETN 5 ot 1R
. AcouTPUT |_| ﬁoufﬁil . i
I 11 i [ g
I LT Iy I ol e
I M M
Dm DD e DA I e L e Lla
I |
] =l
[ Hw L w
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NOTE: Master and slave units are randomly defined.

Step 4: Switch

on

al |

AC breakers of Li

ne wires i

the same time. If not, it will display fault 82 in following -order inverters. However, these inverters will

automatically restart. If detec ting AC connection, they will work normally.

LCD display in Master unit

LCD display in Slave unit

M5 ‘
s@ ")
e‘e»\

BATT

DISCHARGING

w11k

| M M}

[ 10 [ [ 75 [ o RTINSy | s |

- ormr
111 EI art, | "

i I
(I P i |

440,

|
lA

LOAD

ML =
oo'® 5[4, -
[ 100 |

I’nr—r_ /o 1R

@_I 1

S0.

>

CaCd <E:l

=

ACOUTPUT

I—I ‘ P1
| -

S0
5L

>

E:ll:l[:]

=

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.

Support three -phase equipment

Step 1: Check the following requirements before commissioning:

Correct wire connection

B

connected together.

Ensure all breakers in Line wires of load side are open and each Neutral wiresof each unit are

Step 2: Turn on all units and configure LCD program 28 as P1, P2 and P3 sequentially. And then shut down

all units.

NOET: 1 t 6s
programmed.
Step 3: Turn on all units sequentially.

necessary

to twurn

o frdm. Qtherlwise; the settmgoannetee t i n g

n

LCD display in L1 -phase unit

LCD display in L2 -phase unit

LCD display in L3 -phase unit

= wn |
0s® 5[,

) [T T pp——
= AC OUTPUT

I w0 | 71
L. — I Iy
r Crir r
" L, Lia
I:l | Llw

)
@ "1
0o® o[, - '
- “r-rmr_ /a1 1R :
el Jy | ® [
LIV | Il
i SO0, [,
- I
FlEl Llw

_ wHI,
LEMNL e
80 T |v e
mrnrmr_ VAR |
[—I ACOUTPUY ] - I—I
I Y I HI_I Ly
m rr M
L..Imr l—”—]m Lla
|ZI EI Dw

Step 4: Switch on all AC breakers of Line wires in AC input. If AC connection is detected and three phasesare

matched with unit setting, they will work normally. Otherwise, the AC icon @ will flash and they will not

work in line mode.

LCD display in L1 -phase unit

LCD display in L2 -phase unit

LCD display in L3 -phase unit

i LHD \
r@ "L ™
L :II_ILH

mrnr—._ VA ] ’
39 7
Ei‘l_lv s E_u | )
500. He
7}:{; 0.

L{u |
s@ "I

eo AL -

B -r-r-m._ /i1 1R
?_I _II"I o | 1 I I
| LN E:l Ll
5'—”—'!11 I_II_Iu DA
PEI I:Iw

Step 5: If there is no more fault alarm, the system to support 3 -phase equipment 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.

Note 1: To avoid overloado c c ur r i

in operation first.

ng, before

turni

ng on breakers

Note 2: Transfer time for this operation exists. Power interruption may happen to critical devices, which

cannot bear transfer time.
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