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Hybrid inverter

About This Manual

The manual mainly describes the product information, guidelines for installation, operation and
maintenance. The manual cannct include complete information about the photoveltaic (PY)
systen.

How to Use This Manual

Read the manual and other related documents before performing any cperation on the inverter,
Drocuments must be stored carefully and be available at all times.

Contents may be periodically updated or revised dua to product development. The information in
this manual is subject ta change without notice, The |atest manual can be acquired via our
webhsite at https: / /www. felicitysolar.com for latest versian.

Safety Introductions

This chapter contains important safety and operating instructions. Read and keep this manual

for future reference,

« Before using the inverter, please read the instructions and warning signs of the battery
and corresponding sections In the Instruction manual,

« Do not disassemble the inverter. If you need maintenance or repair, take it to a
professional service center,

« Improper reassembly may result in electric shock or fire.

» To reduce risk of electric shock, disconnect all wires before attempting any maintenance
or cleaning. Turning off the unit will not reduce this risk.

« Caution: Only qualified personnel can install this device with battery.

= Never charge a frozen battery.

« For optimum operation of this inverter, please follow required specifification to select
appropriate cable size, IUis very important to C:‘.‘IH"ECH:{ operate this inverter,

« Be very cautious when working with metal tools on or around batteries. Dropping a tool
may cause a spark or short circult In batteries or other electrical parts, even cause an
explosion.

« Please strictly follow installation procedure when you want to disconnect AC or DC

terminals. Please refer to "Installation” section of this manual for the detalls.

« Grounding instructions - this inverter should be connected to a parmanent grounded
wiring system. Be sure to comply with local requirements and regulation to install this
imverter.

+ Never cause AC output and DC input short circuited. Do not connect to the mains when

DC input short circuits.
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1. SAFETY & WARNING

This manual provides relevant infarmation with icons to highlight the physical and properly safety
of the user to avoid device damage and physical injury.
The Symbals used Inthis manual are listed as below:

Symbols Name

Instruction

Danger

Serious physical injury or even death may occur
if not follow the relative requirements

Warning

Physical injury or damage to the devices may
ooour if not follow the relative requirements

Electrostatic sensitive

Damage may eccur if not follow the relative
requirements

Hot surface

Sides of the device may becoma hot.
Do not touch,

I A

Earth terminal

Tha inverier must be reliably grounded.

o

Ensure that DG and AC side circuit breakers have

Caution been disconnected and wait at least 5 minutes
i before wiring and checking.
MOTE Hote The precedures taken for ensuring proper operation,

c € CE mark

The inverter complies with the CE directive.

E EL ' WEEE mark

Product should not be disposed as housshold waste,

2.Product Introduction

Felicitysolar INGM Series is a multifunctional inverter, combining functions of inverter, solar charger
and battery charger to offer uninterruptible power support with portable size. Its comprehensive LCD
display offers user eonfigurable and easy accessible button operation such as battery charging,
AC/solar charging, and acceptable input voltage based on different applications.

02




Hybrid inverter

2.1 Product Features

+ 230V/400Y Three phase Pure sine wave inverter,

* Self-consumption and feed-in to the grid.

= Auto restart while AC is recovering.

* Frogrammable supply priority for battery or grid.

* Programmable multiple operation moedes: On grid, Off grid and UPS,

* With limit function, prevent excess power overflow to the grid.

* Supporting WIFI menitoring and Fsolar Smart Cloud Monitoring System.

= 4-channel PV, 2-channel MPPT,1.6 times overconfiguration capacity.

- Battery charge and discharge current up to 3504,

* Programmable generator port, support smart load and microinverter access.

s The off-grid switching time is less than 10ms to prevent important loads from losing power.
* Support multi Working mode, Time Of Use, Selling First, Zero Export To Load, Zero Export To CT.
* IPES protection level,

2.2 Basic System Architecture

The following illustration shows basic application of this inverter.

It also includes following devices to have a complete running system.

- Generator or Utility

= PV modules

Consult with your system integrator fer 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 as refrigerator and air conditioner.

Please refer to the Figure2.2-1 for details.

Faeior fraclegen Cloud Servicue
Moniriag Platiomm)

Frii| st
Foundar WP

Generator

Laad

D i = = k3
Y

Figure 2.2-1 Block diagram of hybrid solar inverter system
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2.3 Products Overview

(R
® 60

Figure 2.3-1 Products overview

1.Inverter Indicators &. PV Switch 11. GEM Interface
2. LCD Display 7.Battery Input Interface 12.PV Input Interface
1, Function Buttons #.COMM Interface 13.Grounding Point
4. Handle S WIFT Interface 14.L0AD Tnterface
5. Power on/off 10.GRID Interface

04
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Figure 2.3-2 Inverter dimensions

Table 2,3-1 Packages dimension and gross weight

Hybrid inverter

Model

H
(mm)

w
(mm})

(mm})

MNet Weight
(KG) (K&)

Gross Weight

[VGM20KLP3GE]
IVGMIBKLP3G]
IVGMI1GBKLPIG]
IVGM15KLP3G]
[VGM14KLP3G1
IVGM12KLP3G]
IVGMI0KLPEGE1

397

aaa

566

3. Installation
3.1 Packing List

The inverter 100% strictly Inspected before package and delivery. Please check the product
package and fittings carefully before installation.

Magnetic ring for BMS
nd Meter communication
r cable x2

G)

Magnetic ring =3

9

Magnetic ring for
extarnal temperture
sensor x1

- - " -

Q (2] 3] o -

Iriverters1 ). User manual=1 Warranty Cardx 1 Cuick Installation Guidex 1)
'a e ) [7] ring 1 ’ﬂ Fing 5 |

tianal
— (cptianal) Magnatic ring far Magnetic ring for AC

WiFi modulex1 ) CT %3 or Meter=1 ) battery =2 A wires x2

@ rimg 2] rlni='|‘1"'-mI rIngE”ﬂ

Solar Photovaoltaic
Connectors 1

==

Parallel cablexl )

@

A AN L.
- ¢ p
E i 14 ﬁ i
‘Wall mounting
OT terminalss 1 NTC=1 ) Expansion Screw x4 bracket =1
") 8 "
[ 7 q

&

ME6 Combination

ME terminal=4

B connectors4

screwx4pPCs

Figure 3.1-1 Packing List

Packing box of magnetic ring
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*ring 1:78x51x22 mm
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ring 2:33x23x15 mm
ring 3:25.9%28x13 mm
ring 4:31x29%19 mm
ring 5:55.5%33x23 mm
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Hybrid inverter

Table 3.1-1 Detalled delivery list

No. Name Description Quantity
1 | Inverter Inverter 1
2 | User manual User manual 1
3 | Warranty card ‘Warranty card 1
4 | Quick installation guide | Quick installation quide 1
5 | WiFi module For installing the WFI module 1
g | Meterar CT Meter and anti backfiow !
7 | Ring L Magnetic ring 1 for ballery 2
B | Ring5 Magnetic ring 5 for AC wires 2
9 | Ring 2 Magnetic ring 2 for BMS and Meter communication cable 2
10 | Ring 4 Magnetic ring 4 for parallel speration*2 and DRMS 3
11| Ring 3 Magnetic ring 3 for external temperture sensor 1

Solar photovoltaic Used for installing and disassembling photovoltaic
12 eonnector special spanner | SYstems 1
13 | AT terminals Far external ground connection 1
14 | NTC Baltery Temperature sensor 1
15 | Expansion screw Used for securing the product's wall mount 4
16 | Wall mounting bracket | Used to fix the Inverter to the wall 1
17 | Paraliel cahle Used fer parallel wiring 1
18 | ME terminal For erimping BAT cables 4
19 | PV connector PV Port Connectors 4
20 | Screws M& Combination screw 4

3.2 Poduct Handling Requirements

Lift the inverter out of the paper package and transpaort it to the designated installation.

Figure 3.2-1 Lift the inverter

o7

CAUTION:
Improper handling may cause persanal injury!

# Arrange an appropriate number of personnel to carry the inverter according to its weight, and
installation personnel should wear protective equipment such as anti-impact shoes and gloves,

* Placing the inverter directly on a hard ground may cause damage to its metal enclosure.
Protective materials such as sponge pad or foam cushion should be placed underneath the

inverter,

+ Move the inverter by one or twe people or by using & proper transport tool. Mave the inverter
by holding the handles on it. Do not move the inverter by holding the terminals.

3.3 Installation Tools

o

&b

-

¥

A

Safety Gloves Earplugs Safety Gogaoles Anti-dust respirator Safety shoes
- - - s - . -
& ° o
Q&l
1
Marking pen Scrawdriver Screwdriver Hammas anti-static wrist strap
’ " ’ " N .
Cleanar Utlity Knife linesman plicrs Wire cutter Wire stripper

| Erimping tael 4-Gmmi[|

Hydraulic pliers

=

|1 Ri45 crimping plier |

Measuring tape

.y

a4

Parcussion drill

L

Multi-meter

v

Heat gun

_50cket wranches set||

ot

Figure 3.3-1 Installation tools
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Hybrid inverter

3.4 Installation Environment

~Choose a dry, clean, and tidy place, convenlent for installation
<sAmbient temperature range: -40°C ~ &0°C

sRelative humidity: 0 ~ 95% (non-condensed)
<»Install in a well-ventilated place
Mo flammable or explosive materials close to inverter
“>The AC overvoltage category of inverter IS category 111
<rMaximum altitude: 2000m

sInverter cannot be installed near lammable, explosive or strong electro-
magnetic equipment.

o e W S S S ]

Figure 3.4-1 Installation space of one inverter

Considering the following points before selecting where to install:

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

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

' The amblent temperature should be betwaen -40~60°C to ensure optimal cperation.

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

Table 3-4-1 Detailed installation space

by &

Figure 3.4-2 Installation position

=Do not open the cover of the inverter or replace any part as incomplete inverter
may cause electric shock and damage the device during operation.

The installation of inverter should be protected under shelter from direct sunlight or bad weather like

naw, Fain, lightning ete.
o O
1

na it aunlight S TN AL i s Bkl dinect sunbght Tam Sxpaiiin ane tsbd

Minimum clearance
Lateral 500mm
Top 450mm
Bottom 450mm

09

Figure 3.4-3 Installatien position
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3.5 Mounting

* The inverter is too heavy, please be careful when lifting out from the package.
* Hold the handle to lift out the inverter.

The invarter is suitabla for mounting on concrete or other non-combustible surface only.

Step 1. When installing wall-mounted components, please first level them with the spirit level on
the wall-mounted components, and then drill holes for installation. Please use the template and the
M1 drill bit (as shown in the following figure) to drill 4 holes at the correct positions, with a depth
of 45-50mm. Insert the expansion bolt into the hole with a suitable hammer, and then unscrew the
fiut of the expansion bolt. Install the wall-mounted accessory inta the expansion serew and tighten
the expansion nut that comes with the expansion screw (after tightening the expansion screw nut,
please ensure that the wall-mounted accessory Is firmly fixed to the wall).

Hybrid inverter

[ Fmm s—

1 24

U -

&
'

0 e O

| | | © MB
C* 12N.m

Figure 3.5-1 Mark hole position

Step 2. Lift and hold the inverter to ensure that the wall-mounted compenent on the |nverter
cabinet i5 aligned with the gne flked on the wall, as shown In the flgure, Install It onto the wall-
mounted component on the wall to complete the installation.

After the wall-mounted installation is completed, please fasten it with M&X16 screws.

|l|||l|l|o?.f.n!|

Figure 3.5-2 Install Inverter hanging plate
11

4 Electrical Connection

<»High valtages in power conversion circuits. Lethal hazard of electric shock or serious burns.
a0l work on the PY modules, inverters, and battery systems must be carried out by qualified

personnel enly,

<*Wear rubber gloves and protective clothing (protective glasses and boots) when working on
high voltageshigh current systems such as INVERTER and battery systems.,

4.1 PV Connection

1. Switch the Grid Supply Main Switch{AC)OFF.
2. Switch the DC Isolator OFF
3. Assemble PV input connector to the inverter,

« Before connection, please make sure the palarity of PV array matches the

“PY+" and “PV-" symbols
& = Before connecting to inverter, please make sure the open circuit voltage of PV
strings haven't exceeded the max.PY input voltage of the inverter.
= Please use approved DC cable for PV system,

To reduce the risk of injury, please use the proper recommended cable size as balow.
Table 4.1-2 Detailed wire size

IVGMZOKLP3GL
IVGM18KLP3G1
IVGMIBKLP3G]
IVGM15KLP3G1 12AWG drmm?
IVGM14KLP3G1
IVGMI2KLP3G]
IVGMIDKLP3G]

The stbeaps to assemble the PV connectors are listed as follows:

Setp 1.5trip the insulation of the PV wire by 7mm,disassemble the cap nut of the connetctor,
thread ene PY wire through the cap nut of the connectar. Repeat this operation with all the PY
wires, paying special attention to the polarity of the connector,as shown in Figure 4.1-1,

Fmim

Figure 4.1-1 Pv cables and pv plugs
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Setp 2.Crimping metal terminals with erimping pliers, as shown in Figure 4.1-2,

it

Figure 4,1-2 Crimp the terminal to the wire

Setp3.Insert the contact pin to the top part of the connector and completely tighten the cap nut
to the top part of the connector,as shown in Figure 4.1-3.

A click” sound indicales
that it has been tightened

Figure 4.1-3 Connector with cap nut serewed on

Stepd. Screw the cap on and plug it ento inverter side, There will be & click sound if connectors are
Inserted correctly Into PV plugs,as shown in Flgure 4,1-4.

@-:r click ) ﬁ'ﬁ ity
A 'f..' /i

A e By TR L ) ‘L

l.r !: !’u =5y =

i

Figure 4.1-4 The PV plug is connected to the inverter
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Caution:

Sunlight hits the panels to create voltage, and high voltages in series can be

life-threatening. Therefore, before connecting the DC input ling, it is necessary to
& shield the solar panel with opaque material and put the DC switch in the "OFF"

state, otherwise, the high voltage of the inverter may lead to a life-threatening

situation.

Warning:
Please do not turn off the DC isalator in the presence of high voltage or current.
Please use its own OC power connector from the inverter accessories. Do not

& interconnect the connectors of different manufacturers. Max, DC input current should
be 20A. if exceeds, it may damage the inverter and it is not covered by felicitysolar
warranty.

4.2 Battery Connection

Please be careful about any electric shock or chemical hazard. For safe operation and compliance,
a separate DC over-current protector or disconnect device is required between the battery and the
inverter.In some applications, switching devices may notbe required but over-current protectors
are still required. Refer to the typical amperage in thetable below for the reguired fuse or clroult
breaker size.

=The polarity of battery cannot be connected reversely, otherwise the
inverter could be damaged.

IVGMI10KLPIGL .
IVGM1ZKLPIG1 2504 1AWG S0mm

IVGM14KLP3G1
INGM15KLP3G1 nos QAW G S0mm?
IVGM1EKLPIG]

IVGM18KLPIG1
IWGM2ZOKLP3G1 4004 IDAWG T0Mmm e

Step 1. Prepare a suitable battery cable and accessories, and route the battery power cable through
the battery cover, Use accessories box accessories, the battery power cable needs to be based on the
inverter model The recommended wire diameter is single wire diameter.

Step 2. Make battery terminals , Strip cable coat, revealing 15mm length of metal core.Use special
crimper to compress battery terminal tightly.

—= 15—

Battery Terminal Cable

Figure 4.2-1 The battery terminal
14
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Step 3. Connect the battery terminal to the inverter, Ensure that the battery palarity Is connected
correctly,

1;ringl

Dl D0

© Pass the positive and negative power lines © | tF':ss the B':'is c_nmmu:lcatloi:l . ble;r:rhnugh :
- of the battery through the magneticring © : ¢ ma?'ﬂ":‘. B r||=ng atr; wrapit around the
- and wind it around the magnetic ring twice,. | M2GNETICTING Folr imes.

T _ \3."

Serew locking torque 14.3N.m

Please wrap the pressed cable around the
magnetic ring twice and connect it to
the battery terminal of the Inverter.

Flgure 4.2-2 The battery terminal s connected to the inverter

When the inverter uses two sets of batteries with the same capacity and charging and discharging
current; The wiring of the two sets of batteries can be directly connected to the battery terminals
of the inverter. Otherwise, an external return box should be used to converge the current, and then
the two circuits should be connected to the battery terminals of the inverter.

* The polarity of Battrey cannot be connected reversely, otherwise the inverter

‘ Warningl All wiring must be performed by & professional person.
& could be damaged.

15
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4.3 Grid, Load and Gen Port Connection

Before connecting to the grid, a separate AC breaker must be installed betwesn the inverter and the
grid, and also between the backup load and the inverter, This will ensure the inverter can be securely
disconnected during maintenance and fully protected from over current. Check the recommended
values in the following tables according to local regulations in each country. The recommended
specifications for AC breakers here are based on the Max.Continuous AC passthrough current of
ifverter, you can also choose the AC breaker of backup side according to the actual total operating
current of all the backup loads.

= All wiring must be performed by a gualified personnel It is 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 as below.
AC Breaker for backup load
Table 4.3-1 Recommended AC breaker for backup load

IVGMIOKLP3G]
IVGMIBKLP3G]
IVGMLEKLP3G1 1004
IVGM15KLP3GL
IVGMI4KLP3G]

IWGM1ZKLP3G]
IVGMIOKLP3G1 i

AC Breaker for grid
Table 4,3-2 Recommended AC breaker for grid

IVGM2OKLE3GL
IVGMIBKLP3G]
IVGMIGKLP3G1 1004
IVGMISKLP3GL
IVGMI4KLPIG1

IWGEM12KLPIG1 B34
IWVGMI1OKLP3GT

There are three terminal blocks with "Grid" "Load" and "GEN® markings. Please do not misconnect
input and output connectors.

Grid This works like a conventional arid-tied inverter., It is bath an input and
r outputconnection for non-essential load and supply.

Load Connection of essential loads such as lighting, security systems, and Internet

Gen Generator connection
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NOTE: In final installation, breaker certified according to [EC 80947-1 and |EC

60947-2 shall be installed with the equipment.

All wiring must be performed by a qualified personnel. It is very important for
Systern safety and efficient operation to use appropriate cable for AC input

& connection. To reduce risk of injury, please use the proper recommended cable as

below. There are two tables below, the first table recommends cable specififications

based on bypass current(Max.Continuouws AC passthrough), and the second table is

based on Max.Three-phase Unbalanced Qutput Current.

Grid connection and backup load connection {Copper wires) (bypass)
Table 4.3-3 Grid connection and backup load connection

IVGM2ZOKLP3G1
IVGMIBKLF3IG]
IVGMIGKLP3G] 4AWG 16mm?
IVGM15KLP3G1
IVGM14KLP3G1

IVGM1ZKLP3G1
IVGMI0KLPIG]

GAWG 10mm?2

& | * Be sure that AC power source |5 disconnected before attempting to wire it to the unit.

Please follow below steps to implement Grid, load and Gen port connection:

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

2.Peal off the insulation layer of the AC wire by about 10mm and insert the AC lead into the circular
hole. Tighten it with a cross-head screwdriver and check if the cable is loose or stuck. Please ensure
that the correspoending N wire and PE wire are also connected to the relevant terminals.

3. Make sure all the wires are securely and completely connected,

4, Some appliances, such as air conditioners and refrigerators, may need a time delay before

reconnecting them after a power outage, This delay allows the refrigerant gas to stabilize and

prevents potential damage. Check If your appliance has a built-in time-delay function before

connecting it to our inverter, Examples of appliances that may require a delay include:

- Air conditioners: Balancing refrigerant gas.

- Refrigerators: Stabilizing the compressor,

+ Freezers: Allowing the cooling system to balance.

- Heat pumps: Protecting against power fluctuations.

This inverter will protect your appliances by triggering an overload fault if no time delay is present.
Howewver, internal damage may still occur, Refer to the manufacturer's documentation
for specific time-delay requirements,

LOAD,GRID,GEN,PE:
Please strip the cables to the dimensions shawn in the fallowing picture with professional tools before
installation

—=10mpm—
|
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G el

PE g

A E:
& ]

E GRID doas nof require the
usa of magnetic rings.

Figure 4.3-1 Gen, Grid, Load and PE port

AN

Schematic diagrams of the magnetic rings for LOAD and GEN

» Al wiring must be carried out by professianals!

ring 5 ring 5

Wind the wire at the load port around the Wind the wire of the Gen part around the
magnetic ring once, and then pass ane end magnetic ring once, and then pass ane end
of the wire through the magnetic ring. of the wire through the magnetic ring.

The LOAD terminal and GEM terminal are The load terminals and GEN terminals are
connected toa the inverter according te the connected te the inverter accerding to the
silk-screen printing on the chassis, silk-screen printing on the chassis.
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4.4 Earth Connection

Ground cable shall be connected to ground plate on grid side, this prevents electric
shock if the original protective conductor fails.

Figure 4.4-1 Earth Connection

The conductor should be made of the same metal as the phase conductors,

Warning:

Inwerter has built-in leakage current detection circuit. The type A RCD can be
& connected to the inverter for protection according to the local laws and

regulations. If an external leakage current protection devics Is connected, its

operating current must be equal to 10ma/KVA or higher, for this series of inverter

it should be 80mA or higher, otherwise inverter may not work properly

4.5 Function Port Definition
i

-
ﬁ salar®

Flgure 4.5-1 Function Port Definition
19
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Position Function
METER For meter communication(RS485 interface),
PARAL Parallel communication port1{CAN interface].
PARAZ Parallel communication port2(CAN interface].
DRMS Far Australia market anly,
EMS RS 485 or CAN port for battery communication.
RS485 Reserved

H H The left side is the BMS switch, and the right side is the parallel switch.

BMS PARS

Turn the DIP switch of the first and last Inverter to:ON,and theother machines to OFF.

=T T -T-T-T3 =] HUT DO - . =
e | cra | o8 | ELE | hEm-ﬁa_l_-' FETAE1] pe | u“?;l

PN s s e i i ) FiasN PN PN N FanY FinY ) o) o) i) i) sy

OO | PSS [P0

CN3:1 2 3 4 5 6 7 B CMW5:1 2 3 4 5 6 CN4:1 2 3 & 5 6

+

CN3

(1,2):temperature sensor for lead acid battery,

(3, 4):Current bransformer{secondary current of CT are within the range of 10mA-50ma) for Zero
Export To CT mode clamps on L1 when in three phase system. Polarity sensitive.

(5.6):Current transformersecondary current of CT are within the range of 10mA-50ma) for Zero
Expoart To CT mode clamps on L2 when in three phase system. Polarity sensitive.

(7.8):Current transformer{secandary current of CT are within the range of 10mA-50maA) for 2ero
Export To CT mode clamps on L3 when in three phase system. Polarity sensitive,

CHNS5

(1,2):When battery is connected and the inverter isin "ON" status,it will provide 12vdc,
(3,4,5,6):when the terminal "B"&"B"is short-circuited with additional wire connection, or there's
12Vdc Input at the terminal”+&-",then the12vdc of RSD+&RSD-will disappear Immediately,and
the inverter will shutdown immediately.

CN4

(1,2):dry contact signal for startup the diesel generator, When the "GEN signal“isactive, the apen
contact{GSwill switch on{no voltage output).

(3:4,5,6):reserved.

20
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Function port

Installation instructions

3 TEMP:CN3(1,2)

Wrap the wires three laps around the magnetic ring,

then thread the end of wires through the magnetic ring.

4 CT:CN3(3,4,5,6,7,8)

Wrap the wires three laps around the magnetic ring,

then thread the end of wires through the magnetic ring,

4 | RSDICNS(1,2,3,4,5,6)

Wrap the wires three laps around the magnetic ring,

then thread the end of wires through the magnetic ring.

4 | Dry Contact:CN4(1,2,3,4,5,6)

Wrap the wires three laps around the magnetic ring,

then thread the end of wires through the magnetic ring.

4.6 Smart Meter Connection(Reserve)

Table:4.6-1:Meter & R5485 interface

1 METER_485_B -
2 METER_485_a i %r
3 GND-COM
-
4 METER_485_B ]
5 METER_485_A W
6 GND-COM .
7 !
8 /

21

The Smart Meter is optional for IVGM system installation, used to detect grid voltage and current
direction and magnitude, further to instruct the operation condition of IVGM inverter via L5485

communication,

WL '.'.'Iil
| Y | QL -
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p
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________ T
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Figure 4.6-1 Smart meter connection(Three-phase)

If two electricity meters are connected, the RS485 lines of the two meters should be
connected in parallel. The address of the inverter electricity meter should be set to 1,
and the address of the micro-reverse electricity meter should be st to 2.
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Figure 4.6-3 Smart meter connection{Three-phase)

23

+ Pass the Metér communication cable th rnugh:
* the magnetic ring and wrapit around the

: magnatic ring four times

C
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Figure 4.7-1 CT connection

CT1(+f=): Current transformer (CT1) for®zero export to CT"mode clamps on L1 when in three

phase system,

CT2(+f-): Current transformer (CT2) for"zera export to CT"mode clamps on L2 when in three

phase system.

CT3(+/f-): Current transformer (CT3) for"zero export to CT"mode clamps on L3 when in three

phase system.
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4.8 DRMS Connection

DRMS{Demand Response Modes) is used for Australia and Mew Zealand and installation

(also used as remote shutdown function in European countries), in compliance with Australia and
Mew Zealand safety requirements{ or European countries), Inverter integrates control logic and
provides an interface for DRMS. The DRMS is not provided by inverter manufacturer. Detailed
connection of DRMS & Remote Shutdown are shown below:

Step 1.0pen the latch from the right side of the machine. See Figure 4.8-1.

Step 2. Plug out the R145 terminal and dismantle the resistor on it. Plug the resistor out, leave
the RJ45 terminal for next step.

Figure 4.8-1 DRMS interface

«The R145 terminal in the inverter has the same function as DRED.

NOTE
‘ Flease leave it in the inverter if no external device is connected.

Step 3-1 Pass the R145 cable through the steel plate and connect the DRED cable to the R]45
terminal. &s shown in Figure 4.8-2, Table 4.8-3 describes the 6-pin port definition.

~ w, s

Figure 4.8-2 operating steps

Table 4.8-1 :Port pin allocation table

Function | DRMLSS DRM2/G | DRMIST DRM4/8 REF CoM ! !

Step 3-2 For Remote Shutdown. Run the cable through the steel plate | Then wire from pins 5
and 6. Table 4,5-1 describes the 6-pin port delinition, Wiring is shown in Fiqure 4,8-3

W[ 7

Figure 4.8-3 Remotely close the cable connection
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Step 4. Connect R145 terminal to the right position onto the inverter, 5ee Figure 4.8-4

[],.f_'\.:

I
o

Figure 4.8-4 R145 interface

4.9 Lithium Battery Communication

It's allowed to connect lithium battery and build communication enly which it has been configured,
Please follow bellow steps to configure communication between lithium battery and inverter.

1. Cennect power cables between lithium battery and inverter, Please pay attention to the

terminals of positive and negative, Make sure the positive terminal of battery is connected to the
positive terminal of inverter, and the negative terminal of battery is connected to the negative
terminal of inverter,

2. The communication cable is bundled with lithium battery, Both sides are R145 port. One port 15
connected to the BMS port of inverter and another one is connected to the PCSport of lithium battery,
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Table 4.9-1 :Detailed Pin Function Of BMS Port On IVGM

1 i =
3 BMS_L
.
4 BMS_H m ]
5 BMS_485E 8.......1 .
B EMS_4854 - =
7 / : d
B ! -

4.10 Installation of WIFI module

The WiFi communication function applies only to the WiFi module. For details, see Figure 4,10-1
installing a WiFi module.

Figure 4.10-1 WiFi Module installation

Table 4.10-1 : WiFi Module installation Table

Function Wite WIFLf232R% WIFLJ232TH

4.11 Wire System For Inverter

Distribution box

AC Breaker

Load

Grid
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L
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L1
L2
L3
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| i |

T

L1

L2
L3

L2
L3

L1
N

PE

A Breaker

T4
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Hybrid Inverter

Home Loads

PV
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v
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S

L

DG Bk it

Battery
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R —— 4,12 Typical Application Diagram of Diesel Generator

L i e N owice [ PE wire

: @
" e
@
—— S o
Batlary l .
i
@ I
Battery
Battery | l L3
I L2
._. =
= M
L3 ————— PE
f L2
L1 —
1] Ballary ﬁ
GRID —— PFE

LAGC Breaker lor Backup Load
IVGMADKLPEGT: B3AAC breaker —
IVGM1ZKLP3G1: B3AAC breaker Backup Load
IVGMI4KLP3G1: 1004 AG breaker

IVGM1SKLP3GT: 1004 AL breaker

IVGM1GKLP3G1: 100AAC breaker

IVGMIBKLP3GT: 100AAL breaker

IVGM20KLP3G1: 1004 AC breaker

(1)

Home Load

()

Backup Load

(2AC Breakar for Gen port

Lac Breaker for Backup Load VEMIOKLPIGEIAAC breaker

Generator

AT Breaker for Gen port

IVEMAOKLPSG: 63AAC breaker

IVGMAZKLPIGT:EIAAC broaker

IVGEMI0KLPAGT: G3AAC breaker

IVGMIZKLP3G1: B3AAC breaker IVEMIdKLPIGT100AAC breaker IVEMIZKLPIG1: B3AAC breaker

IVGEMT4KLPEGT: 100AAC breaker IVGMISKLFIGT 10DAAL breaker IWEMA4KLP3G: 100AAD breaker
IVGMASKLPIG: 1008 AT breaker [VGMIBKLPIGT:100AAC braaker IVGM1SKLP2G1: 100AAC breakar
IVGM16KLP3G1: 100AAC breaker WGEMIBKLPIGT100AAL breaker IVEMABKLPIGT: 100AAC breaker
IVGM1BKLPEG: 1008 AC breaker WVEM2OKLFIGT:100AAC breaker IVGM1BKLP3G1: 100AAC breaker
IWGM20KLP3G1: 100440 breakar IVEM2OKLP3GT: 100A AL breaker

(AAC Breaker for Home load
Depends on household loads
29
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4.13 Three Phase Parallel Inverter 5. Display and Operation

I L wire [N P owire [ FE wire . . . .
- This chapter describes the panel displaying and how to operate on the panel,

which invalves the LCD display, LED indicators and operation panel,

5.1 Inverter Power ON/OFF

TURMN OM the inverter with at least one of the following power sources:
1 Battery, 2 PV, 3 Grid/Generator.

When lwa ar mare inverlers are connscted in
parallel, the paralleling dip switches for the
main unil #nd (ke invertens al the (e and nasd

bo b set io tha "ON° positian. - = =
5.1.1 Pre-Commissioning
= Make sure that ne high valtage conductors are energized.
* Check all conduit and cable connection points ensure they are tight.
# Verify that all system components have adequate space for ventilation.
= Follow each cable to ensure that they are all terminated in the proper places,
* Vrify that the inverter is secured to the wall and is not loose or wobbly,
5.1.2 Inverter Power ON
A, Step 1: With the DC switch off, energize the PV strings and then measure DC voltage of the PY
Combiner Bax p strings to verify that the voltage and polarity are correct. Turn on the battery and check the battery
voltage and polarity as well.
Step 2: Turn on the AC breaker for the system and then measure the AC voltages line to line and line
ta neutral, The backup side of the system will be off until commissioning is complete, Turn the AC
breaker back off for now.
] b | Step 3: Turn the battery breaker on, the DC switch and then the AC breaker for the system, press
the Power ON/OFF button to turn on the unit.
This inverter can be powered on by PV only, battery only and Grid only.
Battery T | 5.1.3 Inverter Power OFF
'
T — A Step 1: Press the Power ON/OFF button to turn off,
Step 2: Turn off the AC breaker to disable AC power to the inverter,
Step 3: Turn off the DC switch of the inverter.
Step 4: Turn off the battery breaker.
Step 5: Use a multimeter to verify that the battery and AC voltages are OV,
Ballery
o 1 3
: L&
ERID ‘gf N o
PERLILZLE ﬁ L2 ——
L—
Home Load ﬁ-
Mastar inwartar Blave invartar Slavea inwartar

Backup Load

N Mote:

Bl When wsing CT, chack the CT
aption and set tha CT ratio;
‘Whien using the electricity meter,
check the electricity meter optian
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5.2 Operation and Display Panel

Once the unit has been properly installed and the batteries are connected well, simply press ON/OFF
button {located on the left side of the case) to turn on the unit. When system without baltery
connected, but connect with either PV or grid, and ONJOFF button is switched off, LCD will still light

up {Display will show Standby), In this condition, when switch on ON/OFF button and select NO battery,
system can still working.

Table 5.2-1 LED indicators

Mumebar LED Indicator Messages
1 Fault Red led solid light Fault
2 DC/AC Green led solid light Inverter aperation normal

3 GRID Green led solid light Grid connection normal

4 BATTERY Battery connection normal

Green led solid light

Table5.2-2 Function Buttons

Function Key Description
Ese To exit setting mode
Up To go to previous selection
Down To go to next selection
Enter To confirm the selection

5.3 LCD Display Icons

The LCD is touchscreen, below screen shows the overall information of the inverter.

33
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1.Thaican in the center of the home sereen indicates that the system is Normal operation. Ifit turns
inta red and shows "fault”, it means the inverter has errors JIF it turns into yellow, it means the inverter
has warning.And the error or warning message will display under this iconi detail info can be viewed in
the Systerm Alarms menu),

2.AL the tep of the sereen is the time (day/month/yeartime).
3. System Setup lcon, Press this set button, you can enter into the system setup screen which including
Basic Setting, Battery Setting, Grid Setting, Work Mode Setting, Gen setting, Profession Setting and

Alarm Info.

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

* PV power and Load power always keep positive.

» Grid power negative means sell to grid, positive means get from grid.
* Battery power positive means charge, negative means discharge.

5.4 Power Curve

This is Solar Panel detail page.
Press the "Energy “button will enter into the
pOwWer curve page.,

1 Solar Panel Generation,
@ Vaoltage, Current, Power for each MPFT.
o Daily and total PV production,

o oo ad o
o0& oo an4 ook
ookl 000k Dok 000K

This is Inverter detail page.

T DC/AC inverter module
Voltage, Current, Power [or each Phase,
SIMKE: mean Heat-sink temperature.
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This is Load detail page.
Press the “Energy " button will enter into
the power curve page.

(11 Voltage,Back-up Power, homeload power,
total load Power for each Phase,
i# Daily and total backup consumption.

This is Grid detail page.

(T L: voltage for each Phase
CT: Power detected by the external current
SENS0FS,
P: Power detected using internal sensors on
AC grid infout breaker.
@ BUY: Energy from Grid to Inverter.
SELL: Energy from Inverter to grid.

Energy

5.5 Basic Setting

Basic Satting

o

Mot Cay

g%_ DERS OERD :v

Hour Kimrs

Beep: Used to burn on or off the beep sound in inverter's alarm status,
Lock Parameter Setting: All setting parameters cannot be set up when it is active.

35

Lock Parameter Setting Password: 123456
Auto Dim:The backlight of LCD will power off after the set tima.

5.6 Battery Setting

Eattery Satting

Blatt Mk

@ Lithium

W L= Bt

@ Mo Batt

[ ] B osoin Foat

Batt Capacity: Reserved.

Lithium: Use S0C for all battery related settings.,

Lithium Mode: This is the BMS communication protocol code which can be confirmed on the
"Felicity Solar Approved Battery list ¥ base on the battery model you are using.

Use Batt Vi Use battery voltage for all battery related settings.

Mo Batt: tick this item if no battery is connected to the system,

Max A Charge/Discharge:Max battery charge/dischargecurrent{0-2404 for 14kW model, 0-2804
far 15kW model,0-3004 for 16k'W madel,0-3304 for 18kW model,0-3504 for 20kW model)

- For AGM and Flooded, we recommend Ah batbery size x20%=ChargefDischarge amps.

- For Lithium, we recommend Al battery size x 50%=Charge/Discharge amps.

- For Gel, follow manufacturer’ s instructions.

Active Battery: This feature will help recover a battery that is over discharged by slowly charging
from the solar array or grid,

Eattary Sefting

This is Battery Setup page. @'@

Gen Start ; Percent SOC below 30% system will Auto Start a connected generator to charge the
battery bank,

Gen Exit:When the battery S0C or voltage reaches a preset Gen exit point, the inverter will
disconnect the generator,

Gen A Charge: The maximum charging current that the generator can Support

Gen Charge: Use the power of diesel generator to charge the battery.
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Gen Start Signal: The normally open relay will close when the battery S0C or voltage drop to the
set value of "Start"”

Gen Force: When the generator is connected, it is forced to start the generator without meeting
other conditions,

Thiz iz Grid Charge, you nead salact,

Grid Start : When battery 50C or voltage drop to this set value, inverter will start the generataor
connected to the grid port automatically to charge the battery.

Grid Exit:Reserve

Grid A Charge: maximum charging current when only use the power fed from the grid port of
inverter a5 the power source, which means using the power of grid or the power of generataor
connected to the grid port.

Grid Charge: It's allowed to use power fed from the grid port, which includes grid or generator
connected to the grid port, to charge the battery.

Grid Start Signal: When a generator is connected bo the grid port of hybrid inverter, this "Grid
signal' can be used ta contral the dry contact to start or stop the generator,

Blattery £

Feal 'y

Float ¥: The lang-term maintenance stage after the batbery is fully charged. The core purpose is to
replenish the power lost by self-discharge with a small current to maintain the battery in a fully
charged state, while minimizing the risk of owercharging to the greatest extent. It is recommended
that the voltage be sat between 54V and 55W.

Absorption V: When the battery voltage reaches the preset value, the charging switch isto a
constant voltage output, and the current gradually decreases. It is recommended to set the voltage
between 56.4V and 57.6\.

Equalization V: Equalization charging is not part of the regular charging cycle, Itis designed ta
address the issue of inconsistent voltages amaong individual cells in a baltery pack. It can be
manually initiated or automatically executed by the charger on a manthly or quarterly basis, Itis
recommended ta set the voltage between 56,4V and 59V,

Equalization Days: The egualization charging interval days refer to the time interval between two
automatic equalization charges. It needs to be adjusted according to the battery usage intensity
and environment. It is recommended to do it once every 15 to 90 days. Lithium batteries do not
support this mode.

Equalization Hours: It |5 recommended bo set the equalization charging duration o 0-12 hours.
Lithium batteries do not suppart this mode.

TempCo: Temperature has a significant impact on the float wvoltage of lead-acid batteries, and
temperature compensation is required.

3

5.7 Work Mode Setting

Work Mode Setting

@ Saliing Fiest

5 T GridPort

Selling First: This Mede allows hybrid inverter to sell back any excess power produced by the solar
panels to the grid, If Time Of Use Is active, the battery energy also can be sold into grid.

The PV energy will be used to power the load and charge the battery and then excess energy will
flow to grid.

Power source priority for the load is as follows:

1. Solar Panels,

2. Grid. when Energy Pattern tick Batt First,

Battery {until pregramable S0C discharge is reached). when Energy Pattern tick Load First and
disable Grid charge.

Max Solar Power: the maximum DC input power allowed.

Zero Ex To GridPort: Hybrid inverter will only provide power to the backup load connected. The
hybrid inverter will neither provide power to the home load nor sell power to grid. The built-in CT
will detect power flowing back to the grid and will reduce the power of the inverter only to supply
the backup load and charge the battery.

In this mode, the standard CT needs to be connected.

. ]
G

L]

Or Grig Hame Lead

BACK-UP loads

Rpstary
: Soler

Zero Export To CT: Hybrid inverber will nol only provide power Lo the backup load conneclted bul
alse glve power to the home load connected. If PV power and battery power is insufficient, it will take
grid energy as supplement. The hybrid inverter will not sell power to grid. In this mode, a CT is
needed. The installation method of the CT please refer to Table 4.7 CT Connection. The external

CT will detect power flowing back to the grid and will reduce the power of the inverter only to supply
the backup load, charge battery and home load.

In this mode, the standard CT needs ta be connected,
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L

Ot Grigd Hoda L

BACE-UP loads

Baltary

Solar Sell: “Solar sell” is supplement for Zero Ex To GridPort or Zere Export To CT: when this item is
active, the surplus PV energy can be sold back to grid too. When It is active, PV Power source
priority usage is as follows: load consumption and charge battery and feed into grid.

Max-Export Power: Allowed the maximum output power to flow to grid.
Zero-export Power: For zero-export mode, it tells the grid output power. Recommend to set it as
20-100W to ensure the hybrid inverter won' t feed power to grid.

Solar Priority: Priority of PV power usage.
Batt First: PV power is firstly used to charge the battery and then used to power the load. If PV
power is insufficient, grid will make supplement for battery and load simultaneausly.

Load First: PV power is firstly used to power the load and then used to charge the battery. IF PV
power is insufficient, Grid will provide power to load, but neither the batbery power to load nor the
Grid charge to battery,

Grid Peak Shaving:
. To use Peak-Shaving on a generator, the equipment MUST be connected to the "GRID™ terminal of
the inverter.

2. Peak-Shaving helps reduce grid consumption during peak demand by utilizing battery backup
power, It can also be used to prevent generator gverload above a specified power threshaold.

3. Install the CT sensors on grid / generator lines L1, L2,L3 The arrows on the CTs must poink
toward the GRID.

4. The IVGM INVERTER supplies power from the batteries whenever the "Power” threshold is met.

5. This mode will automatically adjust the "Grid Charge” amperage (A} to avold generator overloads
during battery charging.

6. Grid Peak-Shaving will automatically enable "Time of Use™ and must be configured.

—
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Wark kode Setting

Tirs

T2

Time Of Wse: it is used to program when to use grid or generator to charge the battery, and when to
discharge the battery to power the lead. Only tick "Time OF Use" then the follow ikems (Grid, charge,
time, power etc.) will take effect,

Note: when tick Selling First and click Time OF Use, the battery power can be sold inta grid,

Charge Source: select grid or diesel generator to charge the battery.

GridChg: Use grid to charge the battery In 2 time period.

GenChg: Use diesel generator to charge the battery in a time period.

Note: If tick Grid and Gen at the same time, Grid is prigrity. and only the Gen Charge Enable or Grid
Charge Enable is tick in Battery Setting, can the carresponding Gen or Grid tick take effect.

Timel: real time, range of 00:00-24:00.

Power: Max.discharge power of battery allowed.

Batt{V or SOC %): Batbtery S0C % or voltage at when the action is to happen.

During the current time period, If the actual 50C or voltage of the battery is lower than the target
value, the battery needs to be charged by the ticked source. If the actual 50C or voltage of the
battery is higher than the target value, the battery can discharge, and when the solar power is
not enough to power the load or the "Selling First "is enabled, the battery will discharge to feed
Lo grid.

For example:

During G0:-00-08:00,

if battery S0C is lower than 90%, it will use grid to charge the battery until battery S0C reaches 90%.
During 08:00-1.2;00,

if battery SOC is higher than 40%, hybrid inverter will discharge the battery until the 50C reaches
40%. At the same time, if battery S0C is lower than 40%, then grid will charge the

battery SOC to 40%.

During 12:00=-14:00,

if battery SOC is lower than 90%, it will use grid to charge the battery until battery S0C reaches 90%.
During 14:00-18:00,

when batbery SOC is higher than 40%, hybrid inverter will discharge the battery until the SOC
reaches 40%,if battery S0C is lower than 40%, neither the diesel generator nor the grid will charge
Lhe battery.
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During 18:00-21:00,

when batbery S0C is higher than 40%, hybrid inverter will discharge the battery until the S0C
reaches 40%. AL the same Lime, il battery SOC is lower than 40%, then diesel generator will charge
the battery S0C to 40%.

During 21:00-00:00,

if battery SOC is lower than 90%, it will use grid or diesel generator to charge the battery until
battery SOC reaches 309%.

It allows users to choose which day to execute the setting of "Time Of Use™.
For example, the inverter will execute the time of use page on Mon/Tue/Wed,/Thu/Fri anly,
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5.8 Grid Setting

Grid Setling'Grid Made Selection

Okl koo Ganeral Standard_S0HZ =l

Grid Frocueroy §

» 02

G LreEanTas) L A400VTAG)
. IT syatemn neutral & ot grodnced

Unlock Grid Settng:Before changing the grid parameters, please enable this with password
of 123456, Then it is allowed to change the grid parameters,

Grid Code:

0: Germany_VDE4105, 7 NewZealand_AS4777, 13: Czech_CSN S0549-1,

2: General Standard_50Hz, B: SouthAfrican_NRS097, 14: Austria_R25:2020-03,

3: General Standard_S0Hz, 9: Netherland_EMN 50549-1, 15: Austria_OVE-directive_R25,
4: Iealy_CEI_021_201%9, 10: Brazil, i6: Spain_NTS_2021,

5: Britain_G39, 11: En50549, 17: Spain_UMNE217001,

6: Australia_a, 12: Poland_NC_RFG, 18: cMetherland.

Grid Type:The output type of the Inverter in off-grid made.

Setling/ Conmect

P Ramp Rate: It is the power ramp response to the active power reference in normal
running.

) Ramp Rate: It is the power ramp response to the Reactive power reference in normal
running.

Const Q: Setting the reactive power value, Const § =0 means Inverter output capacitive reactive
power, Canst Q <0 means Inverter output Inductive reactive power.

Const PF: Setting the power factoer(cos ¢ivalue, Const PF>0 means Inverter sutput Inductive
reactive power{or inverter will absorb capacitive reactive power from the power grid),Censt PF=0
means Inverter cutpul capacitive reactive pawer,

42



Hybrid inverter

Hybrid inverter

Grid Satting/Cannact

et X

Mormal Connect: The allowed grid voltage/frequency range when the Inverter operates normally.
Mormal Ramp Rate: |t |s the startup power ramp,

Low Frequency:If the grid frequency is lower than the set point, the inverter disconnects the grid.
High Frequency:If the grid frequency is higher than the set point, the inverter disconnects the grid.
Low Voltage:If the grid voltage is lower than the set point, the inverter will disconnect the grid.
High Voltage:If the grid voltage is higher than the set point, the inverter will disconnect the grid.
Reconnect After Trip: The allowed grid voltage/frequency range for the inverter connects the grid
after the inverter trip from the grid.

Re Ramp Rate:lt is the reconnection power ramp.

Reconnection Time: The waiting time for the inverter connects the grid again after tripping.

Grid Satting/IP Pratectian

HWV1: Level 1 overvoltage protection point;,
HV2: Level 2 overvoltage protection point;
HWV3: Level 3 overvoltage protection point.

L¥1: Level 1 undervoltage protection point;
L¥2: Level 2 undervoltage protection point;
L¥3: Level 3 undervoltage protection point.

HF1: Level | over frequency protection point;
HF2: Level2 over frequency protection point;
HF3: Level 3 over frequency protection point.

LF1: Level | under frequency protection point;
LF2: Level2 under frequency protection paink;
LF3: Level 3 under lrequency protection paint.

13

Grig Setting/F{P)

F(P}): It's used to adjust the output active power of inverter according to arid frequency.

Droop Over F: percentage of nominal power per Hz

For example, "Start freq F=50.2Hz, Stop freq F=51.2Hz.

Droop F=40%PEfHz" when the grid frequency reaches51.2Hz, the inverter will decrease its active
power at Droop F of 40%. And then when grid system frequency is less than 50.2Hz, the inverter will
stop decreasing output power. For the detailed setup values, please follow the local grid code.
Start Over F: Indicates the start of mains overfrequency derating.

Stop Owver F: Indicates the end point of the mains over frequency derating.

Start Delay T: delay time of mains frequency response.

Droop Under F: Percentage of under frequency power rise per Hz.

Start Under F: Indicates the start of the mains under frequency rise,

Stop Under F: Indicates the end point of the mains under frequency rise.

Stop Delay T: Delay time for stopping mains frequency response.

bl 100 (G 160

P{U}: Itis used to adjust the inverber's active power according to the set grid voltage

Q{U}): Itis used to adjust the inverter's reactive power according to the set grid valtage . These two
functions are used to adjust inverter's putpul power {active power and reactive power) when grid
valtage changes.

Lock-in/Pn 5%: When the inverter active power is less than 5% rated power, the W(Q) mode will
not take effect.

Lock-out/Pn 209%: If the inverter active power is increasing from 5% to 20% rated power, the V()
modewill take effect again.

Forexample: Vi=110%, PZ=80%. When the grid voltage reaches 110% of the rated grid voltage,
inverter will reduce its active power output to B0% of the rated power.

Forexample: V1=108%, Q1=0%. When the grid voltage reaches 108% of the rated grid voltage
inverter will output reactive power that accounts for 0% of the rated power. For the detailed setup
values, please follow the local arid code.
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Grid Satting/Pa) PPF)
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P{Q): it is used to adjust the output reactive power of inverter according to the set active power.
P{PF): It is used to adjust the PF of inverter according to the set active power.For the detailed setup
values, please follow the lecalgrid code,

Lock=in/Pn 50%: When the output active power of inverter is less than 50% of inverter's rated
power, It won't enter the P(PF) mode.

Lock-out/Pn 50%:When the output active power of inverter is higher than 50% of inverter's rated
power,itwill enter the P(PF) mode.

Mote : only when the grid voltage is equal to or higher than 1.05

times of the rated grid voltage, then the P{PF)mode will take effect.

Grld Setting/UPF] FIG] Grid Setting/HYAT LVAT

Reserved:This function is reserved. It is not recommendead,
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5.9 Gen Port Setting

Gan Port Satting

Generator Input Rated Power: allowed Max, power frem diesel generator,

AC Couple On Grid Side:Reserved

AC Couple On Load Side: Use the Load port as an AC couple input port, which can be connected
with micro-inverter or other Grid-Tied Inverter.

Gen Connect To Grid: connect the diesel generator to the grid input port.

Gen Peak Shaving: Limit the maximum output power of the generator to the set rated power , the
rest of power consumption will he provided by inverter to ensure that the generator will not overload.
On Grid Always On:When click "on Grid always on" the smart load will switch on when the grid Is
present.

AC Couple Frz High:If choosing "Micro Inv Input”, as the battery SOC reaches gradually setting value
{QFF), During the process, the microinverter output power will decrease linear. When the battery
50C equals to the setting value (QFF) the system freguency will become the setting value (AC Couple
Fre H) and the Microinverter will stop working. Stop exporting power produced by the microinverter
to the grid.

Smart Load Output Power: Use the GEN part as an AC output port, and the load connected to this
port can be controlled onfoff by the hybrid inverter.

a.g.0OMN: 100%,0FF: 95%: When the battery bank S0C reaches 100%, Smart Load Port will switch

on automatically and power the load connected. when the batbery bank SOC < 95% , the Smart Load
Poart will switch off automatically,

Generator Setting/WF Protection

v

HV1: Level 1 overvoltage probection point and protection time;
HV2: Level 2 overvaltage probection point and protection time;
LV1: Level 1 undervoltage protection point and protection time;
LV2: Level 2 undervoltage protection point and protection time;
HF1: Level 1 over frequency protection point and protection time;
HF2: Level 2 over frequency protection point and protection time;
LF1: Level 1 under frequency protectlon pelnt and protection time;
LF2: Level & under frequency protection peint and protection time,
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Gan Port Satting

Smart Load OFF Batt

= Battery SOC or valtage at which the Smart load will switch off,
Smart Load ON Batt

= Battery SOC or voltage at which the Smart load will switch on.

Gen Port Sstting

Micro Inv Input: Use the GEN port a5 an AC couple input port which can b connected with
rmicra-inverter ar other Grid-Tied inverler.

*Micro Inv Input ON: When the hybrid inverter operates in off-grid mode and the S0C or voltage
of battery drops to this set value,the relays on GEN port of hybrid inverter will turn te nermally
closed{ON), then the Grid-Tied inverter will generate solar power and feed into hybrid inverter,
When the hybrid inverter operates in on-grid mede, this parameter will be invalid, the relays on GEN
port of hybrid inverter will always be normally colsed{ON],Grid-Tied inverter can operate normally.
*Micro Inv Input OFF: When the hybrid inverter operates in off-grid mode and the S0C ar valtage
of battery upte this set value,the relays on GEN port of hybrid Inverter will turn ta nermally open
(CIFF), then the Grid-Tied inverter will Stop ko work. When the hybrid Inverter operates In on-grid
mode, this parameter will be Invalid, the relays on GEN port of hybrid Inverter will always he normally
colsed{QN), Grid-Tied inverter can operate normally.

AC Couple Frz H: If choosing"Micra Inv input”, as the battery SOC reaches gradually setting
value (OFF), during the process, the microinverter output power will decrease linear. When the
batterySOC equals to the setting value (OFF), the system frequency will become the setting value
{&C couple Frz H) and the Micrainverter will stop working,

*Mote: Micro Inv Input OFF and On is valid for some certain FW version anly.
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5.10 Profession Setting

Profession Satting

B E3 i =i e Faun om
. B .  Frodt

GFC|

ATS: It is related with ATS port voltage. it is better in "uncheck” position.

DRM: Only for AS4777 standard.

GFCI: the ground-fault circuit interrupter function.

I50: the PV and the batkery wiring terminals Positive to ground and negative to ground insulation
impedance detection.

Active Islanding: Active islanding detection enable or not.

Asymmetric Feeding: If this option is checked, the inverter L1/L2/L3 can output imbalanced power
when connected to the grid.

Sloar Arc Fault ON:This is only for US.

Clear Arc_Fault:Clear Arc_Fault.

BMS_Err OM:When it is active, if the battery BMS failed to communicate with inverter, the inverter will
stop working and report fault,

Backup Delay: When the grid cuts off, the inverter will output powerafter the set time,

For example, backup delay: 15ms, the inverter will give autput powerafter 15ms when the grid cuts off.
Voltage Adjust: if the inverter is working at off grid, we can adjust the cutput voltage by Voltage
Adjust.

Signalisland mode: If "Signal island mode” is checked and When inverter is in off-grid mode, the relay
on the Meutral line (lead port N line} will switch OMN then the N line (load port M line) will bind to inverter
ground.

Imverter
Relay -
_If’ Shell
L1 L2 L3 N
Load port
J‘ Ground cable
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Profession Setting 6. System Application
Mode |:Basic
'I'f & ACrabbs ——DOcabie ——{0M (abie
‘On Grid Hemae Load
Parallel: To expand system capacity, click the parallel. In a parallel system, there can only be one Master i_é ;
for one phase, and the others must be set as Slaver, set a unique CAN ID to each inverter, the CAN LD is ‘ i
from 1 to 10. i L -
Master: Select any hybrid inverter in the parallel sysbem as the master inverter, and the master inverter G
neads to manage the working mode of the parallel system. 2 :
Slave: Set the other inverters managed by the master inverter as slave inverters 5 BACE-UFloady '
CAN ID: The Modbus address of each inverter, shauld be different. L L L ]
EleMeter For CT: when using zerc-export te CT mode, the hvbrid inverter can select EX Meter For CT Battary Y
fumetion and use the different meterss,e.g Acrel and CHINT. L Y,
Meter Select: Select the corresponding meter type accarding to the meter installed in the system,
Zero Export Way:To CT mode can be used to select anti-reverse current mode for inverter, either CT With Export to CT mode, the hybrid inverter can provide power not only to the home load on the
or electrlc meter. main side, but also to the critical load on the backup side.And excess energy feeds to Grid.
Factory Reset:If selected, enter the password first{Password:123456); Deselect it, you do not need to
enter a password, )
Fault Clear: When it is active. the inverter will restart. Mode Il:With Generator
Grid Meter2: When there's a string inverter AC couple at the grid or load side of hybrid inverter and there's " h’
a meter installed for the string imverter, then the hybrid inverter LCD will show the string inverter output . ACcable —— I caie:
power on its PY icon, Please make sure the meter can communicate with thehybrid inverter successfully,
CT Ratio:The CT ratio of the zerg-export to CT mode.The inverter is standardly equipped with a 2000:1 CT.
BACH-UR lsads  ©n Grid Hame Load
o« 1
PV I put Grid
|
—— = m
Ganerator

k. Iy

Generators Smaller than 20kW({On"GEN"Input)

1.OMNLY supports three-phase 400Vac generators.

2.55A rated "GEN"terminal.31.9A continuouws.

3.4 THD{Total Harmonic Distortion )of less than 15%is required for stable operation.

Generators Greater than 20kW({On "GRID"Input)

1.ONLY supports three-phase 400Vac generators.

2.0ptimal way to integrate generators for Off-Grid or Grid-Tied systems with automatic or manual

transfer switches,
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3.Programming "GEN Connect to Grid Input®and generator connected to grid port.

4,00 NOT use "Sell to Grid®when generatoris connected to the GRID input,can cause potential
darmage the generator Installation of CT sensors on generator lines is only required if” Peak
Shaving®is intended to be used.

Gen Porl Selting

r ™y

BACK-UP baads On Grid Hama Laad

Battary i Smart Load

b vy
1. This mode uses the "Generator” input as a load output that delivers power when the battery
exceeds a user programmable threshold or when the IVGM INVERTER is connected to the grid.

2. When “Smart Load Output” is enabled, the "GEN" input turns into an output to power high
poveer loads such as a water heater, irrigation pump, AC unit, poal pump, or any other load.

3. When "0n Grid Always On" is enabled, the "GEN" terminal will always output power as long as
the grid is connected, regardless of battery charge.
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Mode IV: AC Coupla

4 - ™
On-Gan+AC Cauple m— 4L rphl s DO b
BACK-UP loads On Grid Home Load
PV Input ’IT '?;;
npul =2
! arid
.
Rattery Y
|\ O Grid Invertse _f‘l

The IVGM INVERTER supports the addition of grid-tied salar inverters, this allows the systems total
solar power input to be expanded by coupling micro or string inverters into the "GEN" terminals of
the inverter.

An entirely AC-coupled solar system is not recommended as power control and menitoring is limited
it is supported. Having DC-coupled modules, oF a combination of DC-coupled modules and AC-
coupled inverters is always preferred. AC-coupled inverters used in this application need to be either
EN 50549 or VDE 4105 certified. This certification confirms the inverters’ ability to disconnect from
the grid based on frequency and ensures that the [VGM INVERTER will safely be able ta frequency
shift to contral the AC coupled preduction,

In eff-grid systems arf during grid-forming aperaticn, the IVGM INVERTER uses frequency shifting ta
curtail and shutdown AC-coupled inverters when the battery is full, allowing AC-coupled salar ta
produce power in an outage scenario, When the IVGM INVERTER is connected to the grid any AC-
coupled inverters connected will always sell all excess solar power back to the grid, Selecting
"Limited to Load” will NOT limit production when AC coupled,

AC Coupling on the GRID Side
Installing AC coupled inverters upstream of the GRID port of the IVGM INVERTER, such as with a

load or supply side connection, is supported for grid connected systems but has some notable
limitations when using the inverter for backup or grid-forming mode:
- Does NOT allow the usage of grid-tied inverter production during grid outages to charge batteries

or power loads.
- Does NOT allow monitoring of PY production in inverter and Fsolar monitoring.

AC Coupling on the GEN Terminal

AC Coupling via the GEN Terminal is the preferred method for integrating AC-coupled solar an the
IVGM INVERTER. This method offers several key advantages:

- Allows the usage of grid-tied inverter preduction during grid cutages.

- Allows the integration of grid-tie inverters in off-grid systems.

Using the GEM terminal also allows for comprehensive monitoring of solar production, giving users

valuahle insights into the system's performance.

22



Hybrid inverter

7. Warranty

As bo Warranty terms, please refer to <General Warranky Agreements,

Lnder the guidance of aur compa ny, customers return our products so Ehak Gl com pany can
pravide service of maintenance or replacement of products of the same value, Customers need to
pay the necessary freight and other related costs. Any replacement or repair of the product will
cover the remaining warranty period of the product. If any part of the product or product is
replaced by the company itself during the warranty period, all rights and interests of there
placement product or companent belong Lo the company.

Factory warranty does not include damage due to the following reasons:

+ Damage during transportation of equipment;

= Damage caused by Incorrect installation or commissioning;

* Damage caused by failure to comply with operation instructions, installation instructions ar
maintenance instructions;

+ Damage caused by atbermnpts to moedify, alter or repair products;

= Damage caused by incorrect use or operation;

= Damage caused by Insufficient ventilation of equipment;

= Damage caused by fallure to comply with applicable safety standards or regulations;

= Damage caused by natural disasters or force majeure {e.qg. floods, lightning, over voltage,
storms, fires, etc.)

In addition, normal wear or any other failure will not affect the basic operation of the product. Any
external scratches, stains or natural mechanical wear does not represent a defect in the product.

8. Troubleshooting

Perform troubleshooting according to the solutions in the table below. Contact the after-sales
service if these methods do not work.

Collect the information below before contacting the after-sales service, so that the problem scan
be solved quickly.

+ Inverter infarmation like serial number, firmware version, installation date, fault time, fault
freguency,etc,

+ Installation environment, including weather conditions, whether the PV modules are sheltered
or shadowed, ekc. It is recommended to provide some photos and videos to assist in analyzing
the problem.

* Utility grid situation.
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9. APP Download the APP

Method 1: Access https:/fdownload.felicitysolar.com using the mobile phone browser and
download the latest installation package.
Method 2: Scan the following QR code and download the latest installation package.

Please refer the Fsolar End wser manual, register the installer and create & plant and owner (skip
this step if the account has been created). You can obtain the Fsolar End user manual by
scanning the following QR code.

10. Warning Code

When fault event happens, the fault LED ig flashing. At the same time, warming <ode, [gon & 15 shown on the
LED screen.

Warning Warning Trouble
Code Information shooting
2 Battery Under Voltage Alarm Battery voltage is too low,the battery should be charged

Battery voltage is too law or Battery SOC is too low, the

3 FNttsnySUC Lo Kiaim batteryshould be charged

Heat Sink Overtemperature

= Derating Alarm

Reduce the ambient termperature of the device

Intermal Environment

16 Overtemperature Derating Alarm Reduce the ambienl ternperature of the device

17 AFCT Communication Alarm The AFCT communication is abnormal check AFCT wiring

18 Extzrmal Fan Alarm External fan malfunction, check fan for proper functioning

22 Intermal Fan Alarm Internal malfunction,check fan for proper functioning
23 Meter Cormmunication Alarm The Meter communication is abnormal,check AFCI wiring
24 External CT Sensor Reverse Check the connection of CT |5 correctly
Software and Hardware Versions
26 The inverter will halve the power, Seek help from us.

Do Mot Match
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11. Fault Code

This chapter describas the fault alarm and fault code for quick troubleshooting.

Hybrid inverter

Warning Warning Trouble
Code Information shooting
o1 PV Owervoltage Fault The voltage of the PV is too high, check the voltage of the string
113 PV Crvercurrent Fault Thee current of the PV is tog large, check the string current
09 PV Reverse Connection | PV string positive and negative connection, check the string
Fault wiring
13 Py Arc Fault Reserved
17 Battery Overvoltage Fault | Battery voltage is too high,the battery should be discharged
19 Battery Undenvoitage Fault| Battery voltage is too low,the battery should be charged
20 Battery Over Current Fault) pattary, cyrrent I5 too high,shutdown and restart
26 Battery SOC Low Fault | Battery SOC is too low,the battery shoukd be charged
318 Bus Cvervoltage Fault Bus voltage is too high,shutdown and restart
40 Bus Undervoltage Fault | Bus voltage is too low,shutdown and restart
a1 Positive and Negative Bus| Positive bus voltage does not match negative bus voltage,
Imbalance Fault shutdown and restar
42 Bus Soft Start Fault Bus voltage falls to rise normally at startup,shutdown and restart
a4 Ba'c “E‘i‘:‘eﬁfi‘gﬁh Balanced bridge current is too high,shutdown and restart

55

49 Inverter Self Check Fault | Reserved
50 Inverter Soft Start Fault Inwerter voltage fails to rise normally at startup, shutdown and
restart
51 Inverter Voltage Fault Irverter voltage is too high,shubdown and restart
52 Inverter Overcurrent Fault Irverter current is too high,check the given power and load size
54 L”a:":l’?er Short Clrcult short ciroull at invertershutdown and restart
55 Inwerter Voltage DC Irpeerber voltage DC companent is tao high,shutdown and
Carngranent Faull restart
133 mﬁﬁ;;ﬂ‘;ﬂ'itm Inverter current DC companent is too high,shutdown and restart
The grid woltage is too high,check whether the grid voltage is

57 Grid Overvoltage Fault | L brin the normal range

, The grid voltage is too low,check whether the grid waoltage is
13 Gnd Undervoltage Fault within the normal range

. The grid frequency is too high,check whether the grid frequency|

59 Grid Qver-frequency Fault| i Jithin the normal range

- The grid frequency is too low,check whether the grid frequency
&0 Grid Underfrequency Faull is within the normal range
61 Grid Reverse Sequence | The grid phase sequence is reversed,check the grid phase

Fault SEOUENCE wiring

- Thie losd of twe grid aocess is too large, and e load should
[ Grid Overload Fault be reduced
G5 Load Qwerload Fault The load exceeds the load should be reduced
70 }Em Over-temperature | 1ouerer device temperature is too high

26



Hybrid inverter

Hybrid inverter

96 Zero SYMWC Fault The inverter |s conmected to abnormal parallel communication
97 Master Clash Fault There is more than two Parallel host |, check whether the hosts
is normal
The generator voltage is too high,check whether the generatord
a8 GEN Overvoltage Fault woltage is within the normal range
3 The generator voltage is too low,check whether the generator
b Grid Lindervoltage Fault vodtage is within the normal range
100 Grid Cver-frequency The generator frequency is boo high,check whether the
Fault generator frequency is within the normal range
101 Grid Underfrequency The generator frequency is too low,check whether the generator
Faulr frequency is within the normal range
102 Grid Reverse Sequence | The generator phase sequence is reversed,check the generator
Fault phase sequence wiring
103 GEN Overload Fault The generator exceeds the generator should be reduced
" BMS fails to communicate normally,check the BMS
104 BMS Com Circuit Fault communication cable !
106 Remate OFf Remately shutdown IE means the imerber is remotely controlled
1 m;ﬁg-e grid type and fraquency have changed it will
eport Fa s,
107 Mode Change 2, When the battery mode has been changed to "No Dattery”
miode, it will repart F&5.
108 Flash Data Missing Remately shutdown It means the imeerter is remotely controlled

71 Ambient Cvertemperature) The amblent temperature of the Inverter is teo high
72 Fan Fault Fan is faulty,check whether the fan is normal
77 EEPROM Fault There was an errar with the EEPROM write
12V Aundiliary Power ; i
78 Supply Fault Failure of 12V auwxiliary power supply
cufrent sensing device is faulty,check CT or Hall lement
79 gu?tr Hall Open Circuit conneetions
&0 Main and Auxiliary There is an error in the DSP communication, try to upgrade
DsP CommunicationFault | the software
There is an error in the MCOU communication, try to upgrade
81 MCL Commanication Fault the software
The leakage current of the inverter is too large, check the
83 Leskace Cument Eauk wiring of the inverter
BUS Insulation : : et
84 Irmpedance Fault The insulation of the BUS string is abnormal
Gen relay not closing preperly causing epen circuit,or Gen
a8 GEMN Relay Fault relay not properly disconnected causing short circuit, shutdown
and restart
) Grid relay not closing properly causing open dreuit,or Grid
89 Grid Relay Fault relay not properly disconnected causing short circuit, shutdown
and restart
Inv reday mot closing properly causing open drcult,or Iny relay
o0 Inv Relay Fault mat properly disconnected causing short circuit, shutdown and
restart
23 PWM SYNC Fault The inverter is connected bo abnormal parallel communication
Parallel CAN i :
94 C nication The inverter is connected bo abnermal parallel communication
Parallel host disconnects from the system,check whether the
a5 Farallel Host loss Fault hasts 15 normal

57
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12 Appendix

Model

Battery Input Data

20KLP3IG1

IVGM

IVGH

IVGM IVGM INGM

19KLP2GL|IBKLPIGL1SKLAPIGI 14KLPIGL

INGM

12KLPAGLIOKLPAG]

IVGM

Battery type Li-lonfLead-acid

Battery Voltage Range AnBOV

Max.charging currant 350 A 3304 00 A 280 A 26048 2408 210A
Max. discharging current 350 A 3304 ann & 2804 260 4 240 & Z10A
Charging Curve 3 Blages/Equalizalion

Eﬁ;ﬂ Strategy for Li-Ton Salf-adaption to BMS

PV String Input Data

Max. PY Input Povwer J2KW | 2B.8EW | 256 KW | 24KW | 22.4EW | 1B REW 15 kW
Max. PV Input Voltage BOOY

Start-up Voltage 160V

MPPT Valtage Rang 1 60-~a50%

Rated DC Input Voltage S50

Full Load DC Voltage Range [550~800 [500~800v|445~300v]416~800v|389~800v

34?~SWVE289~SDDH

Max, Dperating PV Input Current] 36+36(A) 26+26(A)
Maa, Input Shart-Circuit Current S4+54 040 3943004
Na. of MPP Trackers

{No. of Strings MPP Tracker f2+2

Max, Inverter Backiead Current o

to Tha Array

AC Input/Cutput Data

Rated AC Input/Cutput 20 kW 18 kW 16 kW 15 kW 14 kW 12 kW 10 kWY
e g 22RVA | 19.8KVA | 17.6KVA | 16.5kvA | 15.4kvA | 13 ZkVA | 11KVA
Peak Power (off-grid) 2 times of rated power, 10s

L EAp AN 289A | 2604 | 2328 | 218a | 20034 | 1744 | 1454
mmrmt 3ran | 287a | 255a | 2394 | z23A | 19.2A 16 4
Passthrough (grid to lead) T0A 45k

:lu. m::l;‘ut Overcurrant aza 65A
:;‘rg:‘;m{ﬂ@ﬂ 2207380, 230/400vacC-20%~+ 15%)

AC Wiring Mode IL+MN+PE

Rated Output Grid

e r SO /60 Hz (45~ 55Hz/55~65Hz)

Power Factor Adjustment
Range

< 3% of nominal power)

Tabal Current Harmonic
Distortion THDI

0.8( leading) to 0.8( lagging)

DC Injection Current

=0.5% In

Hybrid inverter

Max. efficlency Q8%
Euro efficiency 97.1%
MPPT efficiency =500

Equipment Protection

DC Polarity Reverse Connection Protection YES
AC Qutput Overcurrent Protection YES
AC Output Overvaltage Protection YES
AC Qutput Short Circuit Probection YES
Thermal Protection YES
B Terminal Insulation Impedance Monitoring YES
DC Component Monitoring YES
Ground Fault Current Menitoring YES
Aure fault circult interrupter (AFCL) YES
power Metwork Moniboring YES
Island Protection Monitoring YES
Earth Failt Detection YES
DE input Switch YES
Overveltage Load Drop Protection YES
Residual Current [RCD) Detection YES

Surge Protection Level

Cartification and Standards

TYPE II{ DC), TYPE TI{ALC)

NRS 097-2-1,VDE4105,ENSO549-1,A5 4777.2,GB

Grid Regulation [T 34120,GB/T 34133,GB/T 34129
Safety EMC [ Standard IEC/EN 61000-6-1/2/3/4,IEC/EN 62109-1 IEC/EN 62105-2
et Welght 4B.7kg
Gross Weight G0.2kg
Product Dimension Tolm4 50 26E8mm
Package Dimensian B85 56635Tmm
Protection Degres 1P&S
Oparating Temperature Range =40 to G "C [ >15 °C derating)
Humidity 0 ~ 95 % (Mo condensation)
Cooling Smart coaling
Communication with BMS RS4E85, CAM
Monitor modulbe WIFI 4G
Installation Styla Wall-rhaunbed
5 Years{10 Years
Warranty the Warranty Period Depends the Final Installation Site

of Inverter More Info Fleass Refer to Warranty Policy
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