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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

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 --To reduce risk of injury, charge only deep-cycle lead acid type rechargeable batteries.
Other types of batteri es may burst, causing personal injury and damage.

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 any maintenance or cleaning.
Turning off the unit will not reduce this risk.

5. CAUTION 71 Only qualified personnel can install this device with battery.

6. NEVER charge a frozen battery.
For optimum operation of this i nverter/charger, please follow required spec to select appropriate cable
size.l t s 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. Fuses are 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 output and 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/charger back to local dealer or service
center for maintenance.



INTRODUCTION

This is a multi-function inverter/charger, combining functions of inverter, MPPTsolar charger and battery
charger to offer uninterruptible power support with portable size. Its comprehensive LCD display offers user
configurable and easy-accessible button operation such as battery charging current, AC/solar charger priority,
and acceptable input voltage based on different applications.

Features

Pure sine wave inverter

Built-in MPPT solar charge controller

Configurable input voltage range for home appliances and personal computers via LCD setting
Configurable battery charging current based on applications via LCD setting
Configurable AC/Solar Charger priority via LCD setting

Compatible to mains voltage or generator power

Auto restart while AC is recovering

Overload/ Over temperature/ short circuit protection

Smart battery charger design for optimized battery performance

Cold start function

Zero-transfer Time

Basic System Architecture

The following illustration show s basic application for this inverter/charger. It also includes following devices to
have a complete running system:

Generator or Utility.

PV modules
Consult with your system integrator for other possible system architectures depending on your requirements.
This inverter can power all kinds of appliances in home or office environment, including motor -type
appliances such astube light, fan, refrigerator and air conditioner.

Solar power
Generator
OR
BATTERY
Utility External Home Appliances

Battery packs
Figure 1 Hybrid Power System



Product Overview
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LCD display

Status indicator
Charging indicator
Fault indicator
Function buttons
Power on/off switch
AC input

AC output

PV connectors

. Battery input

. Circuit breaker

. Remote LCD panel communication port

. USB port: for communication port and USBfunction port
. RS$232 communication port

. Dry contact

. BMS communication port: CAN and RS232 or RS485

LED indicator for USB function settings




INSTALLATION

Unpacking and Inspection

Before installation, please inspect the unit. Be sure that nothing insid e the package is damaged. You should
have received the following items inside of package:
The unit x 1

User manual x 1
Communication cable x 1
Software CD x 1

Preparation

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

Mounting the Unit

Consider the following points before selecting where to install:
. Do not mount the inverter on flammable construction 1
materials.

Mount on a solid surface

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

The ambient temperature should be between 0°C and 55°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

B

right diagram to guarantee sufficient heat dissipation and to
have enough space for removing wires.

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



Install the unit by screwing three screws. | t 6s recommended to use M4 or M5 s
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Battery Connection
CAUTION: Forsaf ety operation and regul ation compl i acurest, it
protector or disconnect device between battery and inverter. It may not be requested to have a disconnect
deviceinsomeappl i cati ons, however, i H{cudrent psotectibnlinstalledgRlease teferd  t 0

to typical amperage in below table as required fuse or b reaker size. . )
Ring terminal:

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

WARNING! It's very i mportant for system safety and efficient operation to use
appropriate cable for battery connection. To reduce risk of injury, please use t he
proper recommended cable and terminal size as below. o

Recommended battery cable and terminal size

Model Typical Battery Wire Size Ring Terminal Torque
Amperage Capacity Cable Dimensions Value
mm 2 D (mm) | L (mm)
1*1/0AWG 60 6.4 49.7
PIP5048MKX 125A/150A 200AH 2~3 Nm
2*4AAWG 44 6.4 49.7

Please follow below steps to implement battery connection:

1. Assemblebattery 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 batte ry 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.

>

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 tightly.

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. The recommended spec of AC breaker is50A.
CAUTION!! There are two terminal bl ocks with fil NO6 and @ OUTconnaotanpki ngs .
and output connectors.

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

WARNING! It& very important for system safety and efficient operation to use appropriate cable for 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
PIP5048MKX 8 AWG 1.4~ 1.6Nm

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 (@) first.
@x Ground (yellow -green)
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: Important

When input source is the generator, itds suggested
- The recommend generator rating should be at least 2X of inverter capacity.

- Generator output: Pure Sine Wave

- Generator output voltage rms range: 180 ~ 270Vac

- Generator output frequency range: 45Hz ~ 63Hz

I'téds recommended to test the géstalatientFew geneiatordicorhplied above
parameters may still not be accepted by the inverter as the input source.

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 damage, please check
manufacturer of air condi t idelay dunction before tngiadlatioa. qQthierpipee ttis
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, plea® install separately a DC circuit breaker between
inverter and PV modules.

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

WARNING! It' dvery 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.

WARNING! Never connect the positive and negative terminals of the solar panel to the ground.

Model Typical Amperage Cable Size Torque

PIP5048MKX 27A 10 AWG 1.2~1.6 Nm

PV Module Selection:

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

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

Solar Charging Mode

INVERTER MODEL PIP5048MKX
Max. PV Array Open Circuit Voltage 500Vvdc
PV Array MPPT Voltage Range 120~430Vdc
Please follow below steps to implement PV module connection:
1. Remove insulation sleeve 10 mm for positive and negative conductors. E | +

2. Check correct polarity of connection cable from PV modules and PV input
connectors. Then, connect positive pole (+) of connection cable to positive Y _
pole (+) of PV input connector. Connect negative pole ( -) of connection E
cable to negative pole (-) of PV input connector.

3. Make sure the wires are securely connected.




Final Assembly

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

Remote Display Pa nel Installation

The LCD panel can be removable and installed in a remote site with an optional communication cable. Please
follow below steps to implement this remote panel installation.

Step 1. Loosen the screw on the two sides of bottom case and push up the case cover. Then, remove screw
on the top of the display panel. Now, the display can be removed from the bottom case. Then, pull out the
cable from the remote communication port.

@ Pullup

® Remove
screw)

(@D Remove
screws

Step 2. Drill two holes in the marked locations with two screws as s hown below chart. Place the panel on the
surface and align the mounting holes with the two screws. Then, use one more screw on the top to fix the
panel to the wall and check if the remote panel is firmly secured.




@5-29

e

Note: Installation to the wall should be implemented with the '
proper screws. Refer chart for recommended specof screws.
M

Step 3. Connect LCD panel to the inverter with an optional RJ45 communication cable as below chart.

RS 232 communication to PC

USB communication to PC

BMS communication

10



Communication Connection

Serial Connection

Please use suppied communication cable to connect to inverter and PC. Insert bundled CD into a computer
and follow on-screen instruction to install the monitoring software . For the detailed software operation, please
check user manual of software inside of CD.

Overview

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 f iProdvefr We "
fromthe Apple® St or e or [ WaRicoh Pont &y Siael. Al data loggers and
parameters are saved in iCloud. For quick installation and operation, please check
Appendix C.

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.

[s)[e)(]
dHH
Unit Status Condition Dry contact port: #ccho
NC&C NO &C
Power Off | Unit is off and no output is powered. Close Open
Output is powered from Utility . Close Open
Output is Program 01 | Battery voltage < Low DC warning
Open Close
powered setas USB | voltage
from (utility first) | Battery voltage > Setting value in
Battery Program 13 or battery charging Close Open
power or reaches floating stage
Power On - -
Solar Program 01 | Battery voltage < Setting value in
. Open Close
energy. is set as | Program 12
SBU (SBU _ :
. Battery voltage > Setting value in
priority) or .
Program 13 or battery charging Close Open
SUB (solar ]
i reachesfloating stage
first)
BMS Communication
I f connecting to |ithium battery, itds requested

communication and installation, please check Appendix Bi BMS Communication Installation.

11



OPERATION

Power ON/OFF

& AC
w GEE A

O- INV

ecic @R v

FauLT @ O ¢

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

Setting LED 2 LCD display

Setting LED 1

Status

X o A indicators

o:-cic (AR v
U L | R - nction keys

Function keys

Setting LED 3

- @_ . On/off switch
\
4

LED Indicators

LED Indicator Messages
Setting LED1 Green Solid On Output powered by utility
Setting LED2 Green Solid On Output powered by PV
Setting LED3 Green Solid On Output powered by battery
-:#} AC G Solid On Output is available in bypass mode
g T— reen
“0- INV Flashing Output is powered by battery or ACin inverter mode
Status Y Solid On Battery is fully charged
_ - CHB | Green : ! . i : :
Indicator ! Flashing Battery is charging.
Solid On Fault mode
FAULT Red - -
Flashing Warning mode

12



Function Keys

Function Key Description
QPI’/U ESC Exit setting mode
USB function setting | Select USB OTG functions
A Up To last selection
v Down To next selection
< Enter To confirm the selection in setting mode or enter setting mode

LCD Display Icons

-

— LOAD-—E!

: =|‘| )18 ‘... o

INPU'I'm @ .

kWh

o0 5056°

OUTPUTBATTTEMP % +_

1) e —\@

O mwm___i .
———

Icon |

Function description
Input Sourc e | nformation
Indicates the AC input.
Indicates the PV input

INPUTm

I Il lkWh

—A—A— 1

Indicate input voltage, input frequency, PV voltage, charger
current, charger power, battery voltage .

Configuration Program and Fault Information
H H H 4 Indicates the setting programs.
Indicates the warning and fault codes.
— 2 n
:—: !—: :—: /N Warning. 20 flashing with warning code.

_
Fault: | lighting with fault code

Output Information

OUIPUTBATTTEMP

(01 e
o %

— " . e

Indicate output voltage, output frequency, load percent, load in
VA load in Watt and discharging current.

Battery | nformation

pATT = i i B

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

In AC mode, it will present battery charging status.

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

will flash in turns.

Current mode /
Constant

2.083 ~ 2.167V/cell

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

Voltage mode
> 2.167 V/cell

Bottom three bars will be on and the top bar
will flash.

Floating mode. Batteries are fully charged.

4 bars will be on.

13




In battery mode, it will present battery capacity.

Load Percentage Battery Voltage LCD Display
< 1.85V/cell LOW BAT T =
1.85V/cell ~ 1.933V/cell BATT e S

0 e aa

Load >50% 1.933V/cell ~ 2.017V/cell AT = i B
> 2.017V/cell BATTﬁ =4 - -
< 1.892V/cell LOW BAT T i
1.892V/cell ~ 1.975V/cell BAT T e

Load < 50% — —
1.975V/cell ~ 2.058V/cell BATT e il B
> 2.058V/cell BATT e i B [

Load | nformation

'}Q Indicates overload.
Indicates the load level by 0-24%, 25-49%, 50-74% and 75-
LOAD = vl B B 100%.
B ! 0%~24% 25%~49%
LOAD ====m LOAD === wmm
50%~74% 75%~100%
LOAD === = W LOAD === = i I

———

Mode Operation

I nformation

6

Indicates unit connects to the mains.

%\

O

% '3
\‘o'

MPPT

Indicates unit connects to the PV panel.

Indicates load is supplied by utility power.

Indicates the utility charger circuit is working.

Indicates the solar charger circuit is working.

Indicates the DC/AC inverter circuit is working.

Indicates unit alarm is disabled.

Indicates USB disk is connected.

Indicates timer setting or time display

14




LCD Setting

After pressing and holding 740 button for 3 seconds, the unit will enter setting mode. Press FAO 0W0o i

button to select setting programs. And then, press f¢2obuttonto conf i rm t he ,/,O,(‘) buttanitoon or

exit.

Setting Programs:

Program

Description

Selectable option

00

Exit setting mode

Escape

00

-
I_—II

01

Output source priority:
To configure load power
source priority

USB : Utility first (default)
o

Utility will provide power to the
loads as first priority.

If Utility energy is unavailable,
solar energy and battery
provides power the loads.

SUB: Solar first

(A
III

Solar energy provides power to
the loads as first priority.

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

SBU priority
(A

Solar energy provides power to
the loads as first priority.

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

Utility provides power to the
loads only when battery voltage
drops to either low-level
warning voltage or the setting
point in program 12 or solar
and battery is not sufficient.

15




Maximum charging current:

60A (default)

PIP5048MKXmodel setting

: . 2 & range is from 10A to 100A and
To configure total charg{ng i . increment of each click is 10A.
current for solar and utility
02 chargers.
(Max. charging current =
utility charging current + =
solar charging current) IR
AGM ((default) Flooded
nc & N &
- 4 - @
or _r _1
Fnd N
User-Defined | f fesfeirnedo i s
(] |:I battery charge voltage and low
- DC cutoff voltage can be set up
in program 26, 27 and 29.
Hc
_ E
Pylontech battery If selected, programs of 02, 26,
r: l:| 27 and 29 will be automatically
G set up. No need for further
setting.
=
s |
05 Battery type WECObattery 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

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

- &
U5 @
—
L )
LIb-protocol compatible
battery
1 )
0o @
I |
(I

Select A LIDbo i
battery compatible to Lib
protocol. If selected, programs
of 02, 26, 27 and 29 will be
automatically set up. No need
for further setting.

16




3" party Lithium battery
] &
a5 @

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

05 Batter e
yop setting. Please contact the
Vo battery supplier for installation
U procedure.
Restart disable (default) Restart enable
nC & -
il @ (I o
06 Auto restart when overload
occurs
[ I
LEd LEE
Restart disable (default) Restart enable
0 0@
07 Auto restart when over - -
temperature occurs
| 1 -
cHd e al
50Hz (default) 60Hz
(] no 8
2 I .
09 Output frequency
i -
i, s,
Automatically (default) If selected and utility is available,
”j inverter will work in line mode.
Once utility frequency s
unstable, inverter will work in
bypass mode if bypass function is
F:UI— not forbidden in program 23.
Online mode If selected, inverter will work in
“_= line mode when utility is
. . - available.
10 Operation Logic
mrn
I
ECO Mode If selected and bypass is not
”-= @ forbidden in program 23,
- inverter will work in ECO mode
when utility is available.
—r
t o
Maximum utility charging 30A (default) For PIP5048MKXmodel, default
current I setting is 30A and setting range
11 program 02 is smaller than Increment of each click is 10A.
that in program in 11, the
inverter will apply charging =
current from program 02 I A

for utility charger.

17




Default setting: 46.0V

Setting range is from 44.0V to
57.0V and increment of each

Setting voltage point back 1 e
12 to utility source when - click is 1.0V.
selectingh SBUO ( SB
priority) in program 01 marr_
l_ C
l_
The setting range is from 48.0V to 64.0V and increment of each
click is 1.0V.
Setting voltage point back Battery fully charged 54.0V (default)
13 to battery mode when 13 13
selecting A SBUO (S 14 -
priority) in program 01
— BATT ATT
— o,
] oy
SbL: Solar energy for Solar energy charges battery first
battery first and allow the utility to charge
UCB: Allow utility to charge | battery.
battery (Default)
(1
1 154
Z I
a0 II
e
(.
SbL: Sola energy for Solar energy charge battery first
battery first and disallow the utility to charge
UdC: Disallow utility to battery.
charge battery
I &
10 @
Solar energy priority: C : I
16 To configure solar energy |:
i

priority for battery and load

SLb: Solar energy for load
first

UCb: Allow utility to charge
battery

Ic @
1o o

Solar energy provides power to the
load first and also allow the utility
to charge battery.

SLb: Solar energy for load
first

UdC: Disallow utility to
charge battery

o @

Solar energy provides power to the
load first and disallow the utility to
charge battery.

18




Alarm on (default) Alarm off
1 8 |
g @ H
18 Alarm control
1 [
(NN (I
Return to default display If selected, no matter how users
screen (default) switch display screen, it will
Ol automatically return to default
1 display screen (Input voltage
/output voltage) after no button is
pressed for 1 minute.
Auto return to default — 0
19 . __n
display screen
Stay at latest screen If selected, the display screen will
:'-: stay at latest screen user finally
- switches.
-
|
Backlight on (default) Backlight off
iy 01
I —
20 Backlight control
NI N
e I
Alarm on (default) Alarm off
)
: : I g
Beeps while primary source
22 o
is interrupted
NI iz
}_II_II | I II_I=_
Bypass Forbidden If selected,i nverter wo
':| :: bypass/ECO modes.
[
o
Bypass disable If selected and power ON button is
=1 pressed on, inverter can work in
. i bypass/ECO mode only if utility is
23 Bypass function:

available.

Bypass enable(default)

p

(N

o
_I_

If selected and no matter power
ON button is pressed on or not,
inverter can work in bypass mode if
utility is available.
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Record Fault code

Record enable

I:l l:l

Record disabk (default)

l:I l:I

26

Bulk charging voltage
(C.V voltage)

default setting: 56.4V

-1
C 2

—
BATT

o,

- a—ta

If self-defined is selected in
program 5, this program can be set
up. Setting range is from 48.0V to
64.0V. Increment of each click is
0.1V.

27

Floating charging voltage

Default setting: 54.0V
27

(W]

BATT

l:l (U

=

v

If self-defined is selected in
program 5, this program can be set
up. Setting range is from 48.0V to
64.0V. Increment of each click is
0.1V.

28

AC output mode

*T his setting is able to set
up only when the inverter is
in standby mode, Be sure
that on/off Switch is

in OOFFO status.

Single
gl -

When the unit is operated alone,
please selecti S| Go6 i n pr

Parallel

]

When the units are used in parallel
for single phase application, please
APALO in p
refer to 5-1 for detailed information.

sel ect

When the units are operated in 3 -
phase application, please choose
A3PX0 to define e
It is required to have at least 3
inverters or maximum 9 inverters to
support three-phase equipment. | t
required to have at least one
inverter in each
four inverters in one phase. Please
refers to 5-2 for detailed

information.

Pl ease select A3P
for the inverters connected to L1
phase, A3P20 in p
inverters connected to L2 phase and
A3P30 in program
inverters connected to L3 phase.

Be sure to connect share current
cable to units which are on the
same phase.

Do NOT connect share current cable
between units on different phases.

20




Low DC cutoff voltage:
If battery power is
only power source

B

available, inverter will
shut down.

If PV energy and
battery power are

Default setting: 42.0V

o

Iz
_ls
£

<

|
2
I

If self-defined is selected in
program 5, this program can be set
up. Setting range is from 40.0V to
54.0V. Increment of each click is
0.1V. Low DC cutoff voltage will be
fixed to setting value no matter
what percentage of load is

29 available, inverter will connected.
charge battery without
AC output.
If PV energy, battery
power and utility are
all available, inverter
will transfer to line
mode and provide
output power to loads.
auto-charging time 5min
(default) 0 O
o0 -
-
32 Bulk charging time _ I:I
At
I f fesfei nedod i s s e l0% this prodram gan be r
set up. Setting range is from 5min to 900min . Increment of each
click is 5min. Otherwise, Keeping auto-charging time.
Battery equalization enable | Battery equalization disable
:= :: (defa_ult)_
33
33 Battery equalization CCr
L |
_
I f AFI oodeDledf iore dioUsiesr s e 0% this e d
program can be set up.
Default setting: 58.4V Setting range is from 48.0V to
] 64.0V. Increment of each click is
a4 0.1V,
34 Battery equalization voltage C
-
S84
60min (default) Setting range is from 5min to
- & 900min. Increment of each click is
) i -4 5min.
35 Battery equalized time

21




120min (default)

Setting range is from 5min to 900

:: Fl min. Increment of each click is 5
) ) - min.
36 Battery equalized timeout
100
o
30days (default) Setting range is from 0 to 90 days.
a7 Increment of each click is 1 day
21
37 Equalization interval
M
200
Disable (default) Enable
20 19
RdS AEN
39 Equalization activated - = (L
immediately If equalization function is enabled in program 33, this program
can be set I f AENnabl ed is
activate battery equalization immediately and LCD main page will
showsEq(). I f ADisabledo is select
function until next activated equalization time arrives based on
prog,am37s et ti ng. AEqd hwisl It i met, bie
main page.
Not reset(Default) Reset
- iy
Reset all stored data for PV l‘: U J
40 generated power and
output load energy _
e -
e [
Not reset(Default) Reset
54 3
93 Eraseall data log _
L (|
I |I" t |
3 minutes 5 minutes
I_: l_: l_: l__:
Data log recorded interval
*The maximum data log 1 —
. _ _
94 number s 1440 10 minutes(default) 20 minutes
1440, it will re -write the (N 0l
(| [

first log.
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30 minutes 60 minutes
ke ks
0 1
I it
- I_l For minute setting, the range is from
- - 00 to 59.
95 Time setting i Minute I-II : :
I
il
o For hour setting, the range is from
- 00 to 23.
96 Time setting T Hour H: IU
NIN
e
- For day setting, the range is from 00
- to 31.
97 Time settingi Day 'ml

For month setting, the range is from

o0 &
i . 01to 12.
98 Time settingi Month _
g mIRIN
1
|
-l For year setting, the range is from
= 17 to 99.
99 Time setting i Year F'

USB Function Setting

PIeaseinsertUSBdisldntoUSBport(Iﬂl).Press al/Oéhd)Iudtrbn for 3 seconds to

setting mode. These functions include to upgrade inverter firmware, export data log and re-write internal

parameters from USB disk.

Procedure

LCD Screen

Step 1: Press andh o | /U(”ﬁ button

for

Step2:Pre/_O(‘)ﬁg‘@(‘) ca{ﬂ(‘)ﬁ button to enter the .se|l y

seconds to enlll:“_ oo

UL
SEE

o
i

23




Step 3: Please select setting program by following the procedure.

Program# Operation Procedure LCD Screen

/O: This function is to upgrade inverter firmware. If firmware upgrade is needed, please check

Upgrade with your dealer or installer for detail instructions.

firmware

..}@. This function is to over-write all parameter settings (TEXT file) with settings in the On -The-Go
' USB disk from a previous setup or to duplicate inverter settings. Please check with your

Re-write dealer or installer for detail instructions.

internal

parameters

Pressf.ﬂ{ﬂo button t o ex ptleinverted 80 tUSB disloliy f

return to main screen.

Or pr.ﬂf{ﬂ()s biutt on to select

B

be on after this action is complete. Then, pres s/Q() butto

ANoo t

(]
U LUy =
the selected function COJaResail/Up LC
button to confirm the selection again. 1
FaY
39,
@D - . T
Export data | ° Preg‘, oA button to select AYeso, i
log second during the process. It will only display LOU and all LEDs will '—I l— '—|

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

Error message for USB On -the -Go fu nctions:

Error Code Messages

Nim No USB disk is detected.

It 1

HIm 3 USB diskis protected from copy.

[

i 2 Document inside the USB disk with wrong format.
1

If any error occurs, error code will only show 5 seconds. After 5 seconds, it will automatically return to

display screen.
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Display Setting

The LCD display information wil!/ be switched in
information will be switched as per the following orders :
Selectable information LCD display
Input Voltage=230V, output voltage=230V

Input voltage /Output voltage

. 30 ’
(Default Display Screen) I-l =1 =v @ .
c2Y &
_l _l I lV MI:PT @j!cm\ncmc
l— —' I—l BATTﬁ_-_i_i_

Input frequency

Input frequency =50Hz

LOAD = o W
—= -

I|N—N”|— %

owRT {-’
' l ' MPPT \@ FCHARGING
PV voItage-SOOV
LES T |
Se
INPUT -
PV voltage 200, @“—\
g )
00, @y
' “ ' AT e e I
PV current = 2.5A
LOADW
INPUT | PV |
PV current | | @ @ .
OUTPUT owT ‘:o
' ' l | MPPT FCHARGING
' " l B_A{r#
PV power = 500W
LES ) 7
IuUT_ -III
PV power I w

25
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Charging current

AC and PV charging current=50A

LOAD ==l I

—— ‘.

ourrm .
MPP'I

l FCHARGING

0
| ll l BATT__--

PV charging current=50A

LOAD == W

AC charging current=50A

LOAD === wam [ |

—_—
[ BYPASS ]
Cri, @&

Charging power

OUTPUT-' l_l @

' ' | l FCHARGING
l l _ N pary s e i B
AC and PVcharging power=500W

LOAD === wam [ ]

ECLUL S, X%

l ' ' I MPPT FCHARGING
230 5
— et | | |

PV charging power=500W

LOAD === [ ]

’ FCHARGING

AT e e W O
AC charging power=500W

LOAD === [ ] |

BATT [ PV | [ BYPASS |
Criry @
—
= _= = &

FCHARGING

et 1 | |

Battery voltage and output voltage

Battery voltage=50.0V, output voltage=230V

S

[EATT]
— e -
cfin O ©
=V NW.@}CHARGING

BATT == - - -
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Output frequency

Output frequency=50Hz

Load percentage

LOAD == o
BATT

CHm, @
| R EN—(7)
T \&@
l_ ' 'I l MPPT @Vﬂzunﬁsmc

' ' l l ' BATT == 1 | i
Load percent-?O%

=

FCHARGING

- BT e i i I

When connected load is lower than 1kVA, load in VA will

present xxxVA like below chart.
’ LAPSSwm N

' ' l MPPT _/FCHARt;lNG
it

' o e W I

Load in VA When load is larger than 1kVA (ULKVA), load in VA will
present x.xkVA like below chart.
Ly |
foarT]
crn @x ©
R —(7)
outPUT_ \"::'
l '_ ' lk MFPPT @!CHARGING
lA—l I—l _\_>BATI_'__ ﬁi— i
When load is lower than 1kW, load in W will present xxxW
like below chart.
s> ' BB
BATT] \!
'-.I 1 ®@Z> ©
_ l' l w M:PT FCHARGING
Load in Watt

When load is larger than 1kW (UlKW), load in W will

present x.xkW like below chart.
LOAD.—_—ﬁ

_mn_
ciin. %@
i

@ FCHARGING

parT s i i B

Battery voltage/DC discharging current

Battery voltage: 50.0V, discharging current=50A

LOAD == o




PV energy generated today and Load output
energy today

PV energy generated Today = 3.88kWh, Load output

energy Today = 9.88kWh.

01 |
()

LOAD === [ |

Qo0
kWh m_._/fCHARGING
200 [ |

BATT e S .

PV energy generated this month and Load
output energy t his month.

This PV month energy = 388kWh, Load month energy=
988kWh.

l-l LOADﬁ
I

) FCHARGING

pATT e i i B

PV energy generated this year and Load output
energy this year.

This PV year energy = 3.88MWh, Load year energy =
9.88MWh.

LDADE--
— ==

T S
l_l l_l I_I Wh MPPT _/yannsmG
.

paTT e B

PV energy generated totally and Load output
total energy.

PV Total energy = 38.8MWHh, Load Output Total energy
= 98.8MWh.

TTH1 3 A
QOO mn@) e
100

paTT = i B

Real date Nov 28, 2017.

T LOAD =y
- -

)
—j_
| Eog ©

Real date.
_I l_l M:PT @ FCHARGING
l— I—l BATT | —-_ i-
Real time 13:20.
MLE T 7
Real time.

S
(.

MPPT FCHARGING
—

pATT e e I I

%@;
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Main CPU versionchecking.

Main CPU version 00014.04.

LOAD == W

Pc

MPPT \@ FCHARGING

o
pATT s e N

Secondary CPU versiorchecking.

Secondary CPU version 00001.23.
(.
(]

LOAD ==y [ |

} FCHARGING

—_— 1
paTT e i i B

Wi-Fi version checking.

Wi-Fi version 00000.24.

LOAD = o

@\
- @
%2

MPPT\ FCHARGING

pATT e e W

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 out put.

Charging by utility and PV energy.

AR\
500
&

MPPT FCHARGING

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

Charging by utility.
)

FCHARGING

batteries.

Charging by PVenergy.

-

SV )
‘.0

MPPT \ f FCHARGING

No charging.

Faut mode

Note:

*Fault mode: Errors are
caused by inside circuit error
or external reasons such as

over temperature, output

Utility can bypass.

No charging and Bypass

@ e

+ -

No charging
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short circuited and so on.

The unit will provide output
power from the utility. PV

Charging by utility and PV energy.

D

Ao
@
MPPT FCHARGING

Charging by PV

BypasgdECO Mode B
energy and utility can
charge batteries. @
A
MPPT\ _/’CHARGING
Charging by utility
\_’
S5
The unit will provide output
power from the utility. PV FCHARGING
Bypass/ECOMode . ,
energy and utility can No charging
charge batteries.
&
Charging by utility and PV energy.
L0ss"
p (@)
MPPT _/FCHARGING
Charging by utility.
The unit will provide output —\-’ _/_.
ower from the mains. It @
Line Mode P @J

will also charge the battery
at line mode.

FCHARGING

Power from utility and PV energy

Do-a°

A

@
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Line Mode

The unit will provide output
power from the mains. It
will also charge the battery
at line mode.

Power from utility only

Battery Mode

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

Power from battery and PV energy.

& .@
)

PV energy will supply power to the loads and
charge battery at the same time.

e
DY
W@‘m—n@u

\A
“..'

=

G

Power from battery only.

0

Power from PV only
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Fault Reference Code

Fault Code Fault Event Icon on
01 Fan is locked when inverter is off. :— : : :
—
02 Over temperature :—: :,—'
— =
03 Battery voltage is too high :- : : —:
04 Battery voltage is too low :— : :'—:
05 Output short circuited or over temperature is detected by — -
internal converter components. L
06 Output voltage is too high. :— : :,—.
— =
07 Overload time out :—: : :
) ) — -
08 Bus voltage is too high 'l
09 Bus soft start failed :— : I'—I
50 PFC over current :— l—ll I
51 OP over current :— l_l I
—
52 Bus voltage is too low :— '—. |-|
—_— =
53 Inverter soft start failed :— - -:
55 Over DC voltage in AC output :— '—. '-.
57 Current sensor failed :— l—l I
58 Output voltage is too low :— '—| H
Warning Indicator
Wér;ér;g Warning Event Audible Alarm Icon flashing
01 Ein is locked when inverter is Beepthree times every second : : :@
02 Over temperature None : :l—'@
03 Battery is over-charged Beep once every second : : —I@
04 Low battery Beep once every second : :'—:@
07 Overload Beep once every 0.5 second : : :@mw!g!!
10 Output power derating Beep twice every 3 seconds “ :&‘
32 Communication interrupted None -: r'@
£q Battery equalization None :— '—:@
=—| :—l Battery open Beep once every second =—| :—l
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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 red uce the overall capacity of the battery. Ther ef or e, itds reco
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

A

time is arrived.

Equalize
Charging Time
Equalize Voltage I
Absorption Voltage
Float Voltage
~ EQUALIZE

33



However, in Equalize stage, when battery equalized time is expired and battery voltage d o e tsrine@o battery
equalization voltage point, the charge controller will extend the battery equalized time until battery voltage

achieves battery equalization voltage. If batter y voltage is still lower than battery equalization voltage when
battery equalized timeout setting is over, the charge contro ller will stop equalization and return to float stage.

A

Equalize Chargwg

Equalize Voltage
Absorption Voltage |-——
Float Voltage |———~

BUKK

EQUALIZE
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SPECIFICATIONS

Table 1 Line Mode Specifications

INVERTER MODEL PIP5048MKX
Input Voltage Waveform Sinusoidal
Nominal Input Voltage 230Vac
Low L oss Voltage 110Vact 7V
Low L oss Return Voltage 120Vact 7V
High L oss Voltage 280Vact7V
High L oss Return Voltage 270Vact7V
Max AC Input Voltage 300Vac

Nominal Input Frequency

50Hz / 60Hz (Auto detection)

Low L oss Frequency

46(56)+ 1Hz

Low L oss Return Frequency

46.5(57)+ 1Hz

High L oss Frequency 54(64)+ 1Hz
High L oss Return Frequency 53(63)+ 1Hz
Power Factor >0.98

Output Short Circuit Protection

Line mode: Circuit Breaker
Battery mode: Electronic Circuits

Efficiency (Line Mode)

93% (Peak Efficiency)

Transfer Time

Line modea A Battery mode Oms
Invertera A Bypass4ms
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Table 2 Battery Mode Specifications

INVERTER MODEL

PIP5048MKX

Rated Output Power

5KVABKW

Output Voltage Waveform

Pure Sine Wave

Output Voltage Regulation

230Vac+5%

Output Frequency

50Hz or 60Hz

Peak Efficiency

92%

Over load Protection

5s @015 0 %10s@H@P6~150% load; 100ms @ O200% load

Surge Capacity

2* rated power for 5 seconds

Nominal DC Input Voltage 48Vdc

Operating Range 40Vdc -66Vdc

Cold Start Voltage 46Vdc

Low DC Warning Voltage

@ load < 50% 45.0vdc
. 44.0vVdc

@ | oald% O

Low DC Warning Return Voltage

@ load < 50% 47.0Vdc
. 46.0Vdc

@ | oafd% O

Low DC Cut-off Voltage

@ load < 50% 43.0Vdc
. 42.0Vdc

@ | oafd% O

High D C Recovery Voltage 64Vdc

High DC Cut-off Voltage 66Vvdc

No Load Power Consumption <75W
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Table 3 Charge Mode Specifications

Charging Mode

INVERTER MODEL

PIP5048MKX

Charging Current
@ Nominal Input Voltage

Default: 30A, max: 100A

Flooded
Bulk 58.4Vdc
. Battery
Charging
AGM / Gel
Voltage 56.4Vdc
Battery
Floating Charging Voltage 54Vdc
Overcharge Protection 66Vdc
Charging Algorithm 3-Step

Battery Voltage, per cell

2.43Vdc (2.35Vdc)
2.25Vdc

Charging Qurrent, %

Voltage

Charging Curve

- 100%

- 50%

TO TL-
N
Bulk Absorption
(Constant Qurrent) (Constant Voltage)
Table 4 Solar Specifications
Solar Input (MPPT type)
INVERTER MODEL PIP5048MKX
Rated Power 6000W
Max. PV Array Open
L 500vdc
Circuit Voltage
PV Array MPPT Voltage
120~430V

Range

Maximum solar input

current

27A
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Table 4 ECOBypassMode Specifications

Bypass Mode

INVERTER MODEL PIP5048MKX
Input Voltage Waveform Sinusoidal
Low L oss Voltage 176Vact7V
Low L oss Return Voltage 186Vact7V
High L oss Voltage 280Vact7V
High L oss Return Voltage 270Vac7Vv
Nominal Input Frequency 50Hz / 60Hz (Auto detection)
Low L oss Frequency 46(56)+ 1Hz
Low L oss Return Frequency 46.5(57)+ 1Hz
High L oss Frequency 54(64)+ 1Hz
High L oss Return Frequency 53(63)+ 1Hz
Table 5 General Specifications
INVERTER MODEL PIP5048MKX
SCC type MPPT
Parallel -able YES
Communication RS232and Wi-Fi
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
140 x 295 x 468
(D*W*H) , mm
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

LCDALEDsand 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. Check if batteries and the
wiring are connected well.
2. Re-charge battery.

3. Replace battery.

Mains exist but the
unit works in
battery mode.

Input voltage is
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 .

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)
When the unit is
turned on, internal | LCDdisplay and Check if 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 50 PFCover current or surge.

Fault code 51

OPover 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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PARALLEL FUNCTION

1. Introductio n

This inverter can be used in parallel for two applications.

1. Parallel operationin single phase with up to 9 units. For PIP5048MKXmodel, the supported maximum
output power is 45KW/45KVA

2. Maximum 9 units work together to support three -phase equipment. Seven units support one phase
maximum. For PIP5048MKXmodel, the supported maximum output power is 45KW/45KVA and one
phase can be up to 35KW/35KVA

NOTE: If this unit is bundled with share current cable and parallel cable, this inverter is default supported

parallel operation. You may skip section 3. If not, please purchase parallel kit and install this un it by following

instruction from professional technical personnel in local dealer.

2. Package Contents

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

Parallel board Parallel communication cable Current sharing cable

3. Parallel board installation
Step 1: Remove bottom case by unscrewing all screws as shown below.

0808080808090
00808080509080

9000806890080200000
0, 8°8°8°° 09096202

0% @ o° '0%6969¢
® [
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Step 3: Removetwo screws as below chart to take out cover of parallel communication.

» 050 090

695009903090909

605°895050503090

009 o 959308090303090

o”0 @ 0909090909690 g°
(o)

O

Step 4: Install new parallel board with 2 screws tightly.

Step 5: Re-connect 2-pin and 14-pin to original position on parallel board as shown below chart.

Step 6: Put wire cover back to the unit. Now the inverter is pro viding parallel operation function.
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4. Mounting the Unit

When installing multiple units, please follow below chart.

50cm

20cm 20cm 20cm 20cm 20cm

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
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 Dimens ions :a%lée Q
mm 2 D (mm) L (mm)
1*1/0AWG 60 6.4 49.7 N
PIP5048MKX 2-3 Nm
2* 4AWG 44 6.4 49.7

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

working.
Recommended AC input and output cable size for each inverter:
Model AWG no. Torque
PIP5048MKX 8 AWG 1.4~1.6Nm

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 sizeused from joint to battery should be Xtimes cablesizei n t he t abXbes
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 batter y or AC input. The
recommended mounted location of the breakers is shown in the figuresin 5 -1 and 5-2.

Recommended breaker specification of battery for each inverter:

Model 1 unit*
PIP5048MKX 125A/80VDC

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

should be X times current of 1 unit. fiXdindicates the number of inverters connected in parallel.
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Recommended breaker specification of AC input:

Model 2 units 3 units 4 units 5 units 6 units 7 units 8 units 9 units
PIP5048MKX| 100A 150A 200A 250A 300A 350A 400A 450A

Notel: Also, you can use 40A 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 800AH | 1200AH | 1600AH | 2000AH | 2400AH | 2800AH | 3200AH | 3600AH

WARNING! Be sure that 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

Ll _;: @ 0.:

Y LY

IR I

Ld .
T it l it
I I
ek I
B | e

utility II II
1
oad ' =TT ==

Communication Co nnection
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Three inverters in parallel:

Power Connection

o ith

BATTERY Lk L L

N I Ll Ll Il
| em=={GIIG] Il

OO

]

Four inverters in parallel:

Power Connection

e %\ [ )| [ )| [
= == = s = e = s
EC = T EC = =
mo' o o o
T Ly N —
1 I 1 1
L] -
s elsleln i1 11 ] 11 11
I I I I
|| || || I I

utility l ;i ii
Load f__“_____l

. e e—e— — —— — — —— —— —



Communication Connection

- ®

el

Five inverters in parallel:

Power Connection

= k= = k= k=
e — s s s
I Il I I I
I 1 1 1 n o8
Hooods It t uy || {
I Il I I I
- - - - I
o T T 1T T I
oad '——=te e —te-———— A —— — 4
Communication Connection
— ) — ® — ® — @ — ®
oemm O O| | Cegmm o 0| | Hagmmo 0| | Haemmo 0| |“Hagmmo O
Six inverters in parallel:
Power Connection
I Il I I I I
I T I Il I I
N H H H H H 0
- T TT 1T T TT I
oad t—m—=t——— -l — - — e —— —
Communication Connection
— @ — @ — ® — @ — ® —
:IEJO O :]E-EIO O :EEOO :gﬂcao O —J aEIE O O ‘:qa@o (@]

45




Seven to nine inverters in parallel:

Power Connection

— e = —J = C =

e o
—
e o iif
| —ure

I nook ||l ? I I I I

I I I I I I I
N - b b b b k- I
- T T T T T T I
[N U N [ o | s g ||

load ' — -~ —— "~~~ _~_ _—~_~ "~ ‘~_—_—_~ - - ————_—__——_—_—=

Communication Connection

Eight to nine inverters in parallel:

Power Connection

T I i T I | T I [ i

i

I I I I I I T
T T T T T T T
R I N |y | | R | R | RN |

Load\——0—————0—————‘———————————————0—————0—————0

Communication Connection

=
[
A
i
i

e

Nine to nine inverters in parallel:

Power Connection

e o T

o o 1
]

I Py
|

Communication Connection

— — ) — () — ®
‘ %DOOH‘:??OO‘|:GP*EOOHD§'¥@E"OO|

JEE I O — R B . JEHE A D e
M

O
gTEj, [eXe] | | :T?EEE!
} -
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5-2. Support 3 -phase equipment
Three inverters in each phase:
Power Connection

oo|

,,,,,,,

= 12 = O = O = O = () [) ® — [} =] [} [==] ®
|:@O ol —pPEo o] \—WF? °° |:?Emo ol| — PO o] ‘:'??‘%3930 o] ’:?*?O ol E e

JEURS S [P ' [ DN AR JE |
PR g I R L - -

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

Power Connection

P1 P2 P3

ad N\ T M 4

T
—_—— e — o — — — — i — — — — —3|
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Seven inverters in one phase and one inverter for the other two phases:

Power Connection

erters

P1 P2 P3
>
~ N
B N N i
Il Il Il H Il I I | Il
Il Il I I I Il I | Il
e u : : u n t T h
© tt t it tt tt tt tt t I
bad fo M M e e e e e R e e e e e — |
Note Ités up to customerds demand to pick 7 inv
P1: L1-phase, P2: L2-phase, P3: L3-phase.
Communication Connection
et 0| Pt [opmdmot] Fopeinot] Fopnetnce] o ot] Fopmdimot] Foumgimos] [Foomsipot
=aEE O O =caEmEm O O emea EIEE O O c2ea EIEE O O 2aEE O O e EE O O =22 EED O O ==EEE O O e=EE O O
i E—— i i H il | | |
[ | | [
Note : If there is only one unitinoneph ase, thi s uni doesnét need to

Or you connect it like as below:

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

Power Connection

P1 P2 P3
A A Y/
4 N
e == == I 7= I W ==F =5
T I Il 1 b 1 T I
A ] il
I I I | | I 1
y H H H | ' H I
iz ! ! 1 ol .l I I
2 H H T 1 1 T 1
bal A e e e = — = i = — - — ——— — i — — —
u : ' | |
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Communication Connection

Spep 20 0| [Baagipo of [Baged
—ewop PRPEOO| [T gepg 0 Of | “eguppo O
Two inverters in each phase:
Power Connection
P1 P2 P3
Cl= Cl= Cl= Cl= Cl=
m I T T i i
I I [ [ I I
I I [ [ I I
H H - : - I
T 1l ol | 1 1
H H . ; tt I
lad o~ T i ===
b i A | |
Communication Connection
| P1 P2 P3
= ) — ® — ® — — ® —
:IE-OO :qxoo \:]EEIOO :'-EOO :!OO ‘:‘EE@OO
Four inverters in one phase and one inverter for the other two phases:
Power C onnection
P1 P2 P3
A
f
[ = [ = [ = = L=
] ] ] : -
I I I I I
" - F - : I
b ema 1 T T . I
e H H H ; I
lad MM T Tt T T e
" . |
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Communication Connection

| P1 I P2 P3
= ) =] @ = ® — @ - ® —
:'EJWOO ‘:’E;sAOO ‘:E-i:l@oo :]LWF‘JOO Hammesm O O Hemmm= 0 O

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

Power Connection

P1 P2 P3

== = =[_J= == L= =
I I I [ [ I
1l Ll Ll 1! L 1
I Il I | I I
: H H H : ' I
w12 a1 I L o . 1
B [l il [l i I Il
o AT e T T T T T T ==
2 d g I
13 o c— e— e—— — — — — — — — — — — — — — — — — — — — — — —

Communication Connection

I P1 P2 P3
-] ® — @ — ® — @ — ® —
:EEOO :’cglOO [:EBOO :’EEOO ‘:OO :@I@OO

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

P1 P2 P3
A
4 N
=3 = Cre s s
IT IT I ] T
1 1 Il | Il
I I I | I
" - - - | I
5 T T 1l i 1
B H t tt t Il
lad N M- — — — 4T T T T M — — = — —
2 . |
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Communication Connection

P1

P2

P3

e EEEI O O

®

==l
—opmEmEo O

1]

®
caca EEEE O O

==
MHamEE O O

@

 —

®

meEE O O

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

Power Connection

P1 P2 P3
I I | I I
I I I | I
H H } } I
T 11 ol ol |
(] (] } } I
— —51— — — — —A'— — — — — | — — — — — | — — — — —ll
== =========-= fo S |
Communication Connection
P1 P2
I I I P3
— ©) — @ — ® — @ —J ®
I:JOO l:]IEOO :@@OO DE@@OO MHamEmeEm O O

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

Power Connection

P1 P2 P3

= = = = (= 2=

e e e —
I I I [
1 1 | 1l
1l 1L 1 1
I I | il
N + + } I
2 o1 1l . I
B it it 1 I
oad . — "~ ——— 2~ ——— "= ———
2 . |
(B - — — — — — — — — — — — — — — — —
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Communication Connection

| P1 P2 P3
— @ — @ — ® = @
l:EamOO :J@-rsnOO MHamEmE O O MHamEE O O

One inverter in each phase:
Power Connection
P1 P2 P3

0
0

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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7. LCD Setting and Display
Setting Program:

Program Description Selectable option
Single
cg @
- When the unit is operated alone, please select
ASI GO in program 28.
- -
L
Parallel When the units are used in parallel for single
—H o phase application, pl ease sel eg
program 28. Please refer to 5-1 for detailed
information.
PR
AC output mode -
*This setting is able L1 phase: When the units are operated in 3-phase
tosetuponl_y\_/vhen :,,:, application, please ¢
28 the inverter is in i each inverter.
standby mode. Be It is required to have at least 3 inverters or
sure that on/off __ maximum 9 inverters to support three -phase
switch is | | equipment. | t 6s requi r estone o
status. inverter in each phasg¢
L2 phase: inverters in one phase. Please refers to 5-2 for
l:IF: detailed information.
- Pl ease select fA3P10 |
inverters connected t
- — program 28 for the inverters connected to L2
2020 - oo ]
arC phaseand A3P30 in progra
L3 phase: inverters connected to L3 phase.
11
i Be sure to connect share current cable to
units which are on the same phase.
- Do NOT connect share current cable between
- units on different phases.
Fault code display :
Fault Code Fault Event Icon on
60 Power feedback protection I— =—|= :
71 Firmware version inconsistent I— : :
72 Current sharing fault :— :.—'
X —
80 CAN fault -
——
81 Host loss :— :—: :
82 Synchronization loss :— :'l |-|
83 Battery voltage detected different I— H —:
84 AC input voltage and frequency detected different :— :—: '—:
85 AC output current unbalance :— :—: '—.
86 AC output mode setting is different :— H :-l
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8. 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.

t

Step 2: Turn on each unit and set fAPALO in LCD setti
units.
NOET:1 t 6 s neces s artghwhea setting LCD pmodrdm. Qtheiwise, the setting can not be
programmed.
Step 3: Turn on each unit.
LCD display in Master unit LCD dlsplay in Slave unit
l_' ': lOADEQ!\ l l LOAD—-!\
r_l i
INPUT INPUT
i, 1,
i M ) _12m,
_ 1 1 1 | I_ 1 1 1 |
NOTE: Master and slave units are randomly defined.
Step 4: Switch on all AC breakersof Lne wi res i n AC nput ltds better

the same time. If detecting AC connection, they will work normally.

LCD display in Master unit
-
i

INPUT

OUTPUT

e T ' |
= /b

i
L I pe——— 1| LJU

LCD dlsplay in Slave unit

INPUT

[OAD ==="wmm -

| Poga®

paTT = i i

Step 5: If there is no more fault alarm, the para llel 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:

Corred wire connection

B

connected together.

Ensure all breakers in Line wires of load side are open and each Neutral wires of 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 & s
programmed.

necessary to

turn off

Step 3: Turn on all units sequentially.

switch

when settdi

ng

LCD display in Ltphase unit

LCD d|splay in L2phase unit

LCD d|splay in L3phase unit

l l ' LDAD-—--
I~

|

iNpUT
B
paTT = -

I
v
[

OUTPUT

l ' ' LOAD—--
"~

oo

OUTPUI
o

v

e
pATT = e

LOAD === =
-2 -_

(-
INPUT f-;"v
I

| parT = e I

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 dlsplay in Lphase unit

LCDd|spIay in L2-phase unit

LCD dlsplay in L3phase unit

' 1| LOAD === wm -
INPUT
0
—_

'— —' '—' BATT e - i

l l l LOAD === =] -

W _\ _/"
100, @@@.

l_' _l LOAD—--
o
iNPUT _ 1 _\_.
faly} @@.
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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: T o

avoid

in operation first.
Note 2: Transfer time for this operation exists. Power interruption may happen to critical devices, which
cannot bear transfer time.

9. Trouble shooting

overl

oad occurring, before turning on

Situation
Fault | Fault Event Solution
Code | Description
1. Restart the inverter.
2. Checkif L/N cables are not connected reversely in all inverters.
Current feedback into 3. For parallel' syst(_em in single phase, make sure the sharing are
: : connected in all inverters.
60 the inverter is . .
For supporting three-phase system, make sure the sharing cables are
detected. . . : . :
connected in the inverters in the same phase, and disconnectedin
the inverters in different phases.
4. If the problem remains, please contact your installer.
1. Update all inverter firmware to the same version.
i . 2. Check the version of each inverter via LCDsetting and make sure the
The firmware version . .
. . CPU versions ae same. If not, please contact your instraller to
71 of each inverter is not . .
the same provide the firmware to update.
' 3. After updating, if the problem still remains, please contact your
installer.
The o_utput cu_rrent of 1. Checkif sharing cables are connected well and restart the inverter.
72 each inverter is . )
) 2. If the problem remains, please contact your installer.
different.
80 CAN data loss . —
1. Checkif communication cables are connected well and restart the
81 Host data loss .
Synchronization data nverter.
82 Ioins 2. If the problem remains, please contact your installer.
1. Make sure allinverters share same groups of batteries together.
2. Remove all loads and disconnect AC input and PV input. Then,check
The battery voltage of battery voltage of all inverter s. If the values from all inverters are
83 each inverter is not close, please checkif all battery cables are the same length and
the same. same material type. Otherwise, please contact your installer to
provide SOP to calibrate battery voltage of each inverter.
3. Ifthe problem still remains, please contact your installer.
1. Check the utility wiring conncetion and restart the inverter.
AC input voltage and 2. Make sure utility starts up at same time. If there are breakers
84 frequency are installed between utility and inverters, please be sure all breakers
detected different. can be turned on AC input at same time.
3. Ifthe problem remains, please contact your installer.
1. Restart the inverter.
AC output current 2.  Remove some excessive loads and recheck load information from
85 P LCD of inverters. If the values are different, please check if AC input
unbalance : .
and output cables are in the same length and material type.
3. If the problem remains, please contact your installer.
1. Switch off the inverter and check LCD setting#28.
2. For parallel system in single phase, make sure no 3P1, 3P2 or 3P3is
86 AC output mode set on #28.
setting is different. For upporting three-phase system make sure no i P Ais set on
#28.
3. If the problem remains, please contact your installer.
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Appendix A: Approximate Back

-up Time Table

Model Load (VA) Backup Time @ 48Vdc 200Ah (min) Backup Time @ 48Vdc 400Ah (min)
500 1226 2576
1000 536 1226
1500 316 804
2000 222 542

PIP5048MKX 2500 180 430
3000 152 364
3500 130 282
4000 100 224
4500 88 200
5000 80 180

Note: Backup time depends on the quality of the battery, age of battery and type of battery.
Specifications of batteries may vary depending on different manufacturers.
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Appendix B: BMS Communication Installation

1. Introduction
If connecting to lithium battery, it is recommended to purchase a custom-made RJ45 communication cable.
Please check with your dealer or integrator for details.

This custom-made RJ45 communication cable delivers information and signal between lithium battery and the
inverter. These information are listed be low:
Re-configure charging voltage, charging current and battery discharge cut -off voltage according to the
lithium battery parameters.
Have the inverter start or stop charging according to the status of lithium battery.

2. Lithium Battery Communication Conf iguration
PYLONTECH

Lithium Battery

0daBED Q

—

OQaam™ 0

ADD Switch: There are 4 ADD switches are to define different baud rate and battery group address. If switch
position is turned to bottom for AOFFO position,
position,it means f10.

Dip 1 i s fONthe bawlrate890. e s ent
Dip 2, 3 and 4 are to set up battery group address.
Dip switch 2, 3 and 4 on master battery (first battery) are to set up or change the group address.

NOTE:Aild i s upper posdmtposiiaon. and fA00 i s bott
Dip 1 Dip 2 Dip 3 Dip 4 Group address
Singl e gr onequired to seyup masterdoattery

0 0 0 with this setting and slave batteries are unrestricted.
Multiple group condition. | t régeired to set up master
1 0 0 battery on the first group with this setting and slave
batteries are unrestricted.
: Multiple group c o n d i t ireguired td setd@s master
1: RS485 : ) )
0 1 0 battery on the second group with this setting and slave

baud rate=9600 batteries are unrestricted.

Mul ti ple group c o todéttp master
Restart to take | 1 1 0 battery on the third group with this setting and slave
batteries are unrestricted.

Mul ti pl e gr ou pequaed todet tipimaster
0 0 1 battery on the fourth group with th is setting and slave
batteries are unrestricted.

Mul ti pl e gr ou pequaed todet tipimaster
1 0 1 battery on the fifth group with this setting and slave
batteries are unrestricted.

NOTE: The maximum groups of lithium battery is 5 and for maximum number for each group, please check
with battery manufacturer.

effect.
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3. Installation and Operation

After configuration, please install LCD panelwith inverter and Lithium battery with the following steps.
Step 1. Use custommade RJ45 cable to connect inverter and Lithium battery.

Please take notice for parallel system:

1. Only support common battery installation.

2. Use one custommade RJ45 cable to connect any inverter (no need to connect to a specific inverter) and
Lithium battery . Simply set battery type of thisinverter t oPYl® i n L CD .phecemainingh 5
inverters are set as AUSEO.

Step 2. Switch on Lithium battery.

Lithium Ballery

le@ _mgm 0 o .
I[* -aBEE @

o' 0 0 000000
geonoe

Step 3. Press more than three seconds to start Lithium battery. Output power is ready.

o

__ y g Lithium Battary
@ = iy
19880 wmm e |l

ecic @R v
FauT @ I

Step5.Besr e to select battery type as APYLO in LCD progran

Us @

If communication between the inverter and battery is successful, the battery icon on LCD display will
flash. Generally speakng, it will take longer than 1 minute to establish communication.
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WECO
Step 1. Use a custommade RJ45 cable to connect inverter and Lithium battery.

Please take notice for parallel system:

3. Only support common battery installation.

4. Use one custommade RJ45 cable to connect any inverter (no need to connect to a specific inverter) and
Lithium battery. Simply set battery type of thisinverter t o AWECO i n LTh®remamioggr am 5
inverters are set as AUSEO.

Step 2. Switch on Lithium battery.

Step 4. Be sure to select battery type as AWECO in LCD

If communication between the inverter and battery is successful, the battery icon . on LCD display will

fifl ashod. Generally speaki ntgtoestabblishwammunicdtenk e | onger t han 1
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SOLTARO
Step 1. Use a custommade RJ45 cable to connect inverter and Lithium battery.

2
@-
©®-

°
*

Please take notice for parallel system:

1. Only support common battery installation.

2. Use one custommade RJ45 cable to connect any inverter (no need to connect to a specific inverter) and
Lithium battery. Simply set battery type of thisinverter t o A SOL O i n LT@Demainilggr am 5
inverters are set as AUSEO.

Step 2. Open DC isolator and switch on Lithium battery.

7
7

A

Step 3. Turn on the inverter.

Step 4. Be sure to select battery type as ASOLO in LCD

—rn

L |

If communication between the inverter and battery is successful, the battery icon on LCD display will
iflashod. Generally speaking, i tishwommunicatenke | onger t han 1
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4. LCD Display Information

as

bel

Press AUPO or ADOWNO key to switch LCD display
number before fiMain CPU version checkingo
Selectable information LCD display

Battery pack numbers & Battery
group numbers

-

&
=
=
=

_-|-

—
g -.
—

@
b
=1

—
L

Tl
=

Battery pack numbers = 3, battery group numbers = 1

LOAD ==== - [ |

=@

_-——'-—-_
BATTﬁ---

5. Code Reference

Related information code will be displayed on LCD screen. Please check inverter LCD screen for the operation.

Description

Action

If battery status is not allowed to charge and
discharge after the communication between the
inverter and battery is successful, it will show
code 60 to stop charging and discharging
battery.

Code
=
LA
::l :@

Communication lost (only available when the

battery typeyil®ngetthi

. After battery is connected, communication
signal is not detected for 3 minutes, buzzer
will beep. After 10 minutes, inverter will
stop charging and discharging to lithium

battery.
, Communication lost occurs after the
inverter and battery is connected

successfully, buzzer beeps immediately.

1

y
10
S

If battery status is not allowed to charg e after
the communication between the inverter and
battery is successful, it will show code 69 to
stop charging battery.

>

If battery status must to charge after the
communication between the inverter and
battery is successful, it will show code 70 to
charge battery.

@

If battery status is not allowed to discharge
after the communication between the inverter
and battery is successful, it will show code 71
to stop discharging battery.
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Appendix C: The Wi -Fi Operation Guide in Remote Panel

1. Introduct ion

Wi-Fi module can enable wireless communication between offgrid inverters and monitoring platform. Users

have complete and remote monitoring and controlling experience for inverters when combining Wi -Fi module
with WatchPower APP, available for both iOS and Android based device. All data loggers and parameters are
saved in iCloud.

The major functions of this APP:

Delivers device status during normal operation.

B

Allows to configure device setting after installation.

B

Notifies users when a warning or alarm occurs.

B

Allows users to query inverter history data.

2. WatchPower App
2-1. Download and install APP

Operating system requirement for your smart phone.
@ oS system supportsiOS 9.0 and above

Y
'W' Android system supports Android 5.0 and above

Please scan the following QR code with your smart phone and download WatchPower App.

o]
Gl

Android iOS system

system
Or you may find # Wathceh PPopwe redE aSptpo rfer e 0 i Wat GbBgWwe E Wi ay

2-2. Initial Setup
Step 1: Registration at first time

Y

After the installation, please tap the shortcut icon to access this APP on your mobile screen. In the

screen, tap fARegi Regi éttataoneéespadbseFill in all requir
r
o

box PN by tapping icon. Or you can simply enter PN directly. T
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'

[ Wi-Fi Config }

Then, a ARegistration successo window loacalWi-Finetwgrk up. Tap
connection.

Registration success

Is the Wi-Fi network configured for this
device (PN:Q0819410124000)
immediately?

Step 2: Local Wi-Fi Module Configuration

Now, you &1 e CiomfiTyicerpecacgpa.e detail ed setup procedure |
and you may follow it to connect Wi -Fi.

Don't have an account?Please [Register

< Wi-Fi Config

Currently connected Wi-Fi

—N
7~ Q08193100001
L]

Connecting to the Wi-F

Connect The
Wi-Fi Module

Please connect to the same Wi-

Fi Module PN for ¢

nfirm Conn Wi-Fi Modul
Confirm Connected Wi-Fi Module CE EOEEEE Gk

Enter theAWSiedtamd ss el e cRiname The @meneced WHAIiname is the same to your
Wi-Fi P number and enter default password A123456780.

ol * 1:49 PM @ 77% -

£ Settings Wi-Fi
Wi-Fi @)

CHOOSE A NETWORK - * 1A9eM ®.77%
= Enter the password for “Q0819310000181"
Q0819310000181 ol
2 - Cancel Enter Password

Home WiFi a = S——
— Default password

Password 12345678

Ask to Join Networks

will be joined automatically. If no known

vailable, you will have to manually select a

Then,ret urn t o Wat ch Po(b alpu tit o n-Fiwbdelais Wi

connected successfully.
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Step 3: Wi-Fi Network settings

Wi-Fi Config

Currently connected Wi-Fi

Diagnosis

Q0818010011284

Connected Wi-Fi Module

Connect

The Wi-Fi  gerwork
Module 9
% Please connect with the wireless router to ensure
remote data transmission
Router E
Password

Step4d: Tap AConfi

< X

Wi-Fi Config

Currently connected Wi-Fi

Diagnosis

Q0818010011284

Vi-Fi Module

Connecte

Connect Network Confirm The
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If the connection fails, ple ase repeat Step 2 and 3.
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details. It will show repair suggestion. Please follow it to fix the problem. Then, repeat the st eps in the chapter
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2-3. Login and APP Main Function

After finishing the registration and local Wi -Fi configuration, enter registered name and password to login.
Note: Ti ¢ k i R eNreeton poarrrogin convenience afterwards.

Overview

Af ter |l ogin is successfully, you can access fAOvervi ewi
including overall operation situation and Energy information for Current power a nd Today power as below

diagram.
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