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4.	 The voltage and frequency range of the generator should be consistent with the 
current inverter grid setting standards.

5.	 The two wires start signal DRYO_1A and DRYO_1B of the generator is used to 
automatically control the start and stop of the generator.

6.	 When the generator is used in inverter parallel system, the two wires start signal is 
only needed to be connected to the master. The generator functions must be set 
for both the master and slave inverter, and the generator function parameters must 
be consistent.

7.	 In automatic mode, when the generator suddenly stops during the generation 
process, and the actual SOC value of the battery cannot reach the trigger SOC 
value, the generator will not trigger again. In this case, the start SOC value needs to 
be set again to enable the generator to start. The same goes for voltage control.

8.	 During connection, the generator's voltage protection and frequency protection 
parameters are also controlled by custom grid set on the maintenance interface.

7.3.4 Generator setting (lead-acid battery)

1.	 Start volt: Generator in automatic mode. When the volt of battery is lower than the 
setpoint, the generator dry contact is turn-on and the connected generator will be 
started.

Stop volt: Generator in automatic mode. When the volt of battery is higher than the 
set point, the generator dry contact is disconnected, the connected generator will 
be stopped (START volt ﹤ STOP volt).
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As shown in the picture on the left, select gen enable, Gen auto and gen charge enable. 
Set generator on, off SOC or voltage, charging current, generator power, stop cooling 
time, maximum running time.

If use the first connection mode, select gen connect to grid.

7.3.5 Generator automatic mode setting

As shown in the picture on the left, select gen enable, Gen manual and gen charge 
enable. charging current, generator power, stop cooling time, maximum running time.

7.3.6 Generator manual mode setting
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2.	 Check the circuit connection again to make sure it is properly connected. (In many 
cases, the abnormal operation of the parallel system is caused by wiring errors)

3.	 The distance between the AC output end of each inverter and the common contact 
should be the same, and the role is to adjust the impedance value in the power line 
so that the current of each inverter is equal.

4.	 The settings of the parallel system are given in the wiring diagram. Please set them 
according to the corresponding inverter connection sequence. (The vast majority of 
parallel systems run abnormally because of incorrect settings.)

5.	 In a parallel system, multiple batteries are connected in parallel by default, and only 
the BMS communication line of the battery needs to be connected to the master 
inverter. (Ensure that the battery system is connected in parallel correctly and the 
battery communication protocol matches the inverter.)

6.	 When the parallel system uses the generator function, connect and set up each 
inverter simultaneously. The purpose is to ensure that the operating state of each 
inverter is consistent.

7.	 In a parallel system, the user can choose to common CT (Common CT, current data 
is transmitted to the master and then distributed to the slave) or not to common CT 
(each inverter counts current data separately, Need to use multiple CT). When using 
home load, the user must select common CT.

8.	 The communication between inverters in the parallel system needs to be completed 
by parallel communication cables to carry out data transmission and exchange 
between the master and slave inverters. Each inverter provides two parallel 
system communication network ports (CAN1, CAN2). The two network ports do not 
distinguish the sequence.

9.	 If the parallel system fails to run properly, contact after-sales personnel for technical 
support.
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8.4.1 Parallel settings

Parallel setup menu

1
Parallel enable: Start or disable the parallel function.
Master/Slave: This interface is used for parallel, and the inverter is selected as 
the master or slave.

2 Common Grid CT: Enable or disable CT sharing.

3
3 Phase Parallel: Enable or disable group 3 phase enable.

PHASE A/B/C: This interface is used to select the output phase of the device 
when three phases are used. (Reserved function).

8.4 Parallel system setting
The parallel setting page can be visited in the following steps in the screen:
Password -> Parallel settings
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•	 If you need to assemble the split phase into three phases, please make the 
following settings:

1. 3PHASE EN; 2. PARALLEL EN; 3. PHASE selection; 4. Grid standard (United states);  
5. Power grid settings (US 208V); 6. Master/slave selection; 7. Number of parallel 
machines.

4

Parallel num: This operation is used to select the number of parallel inverters.

Parallel addr: This interface is used to select the parallel address, the host 
address is set to 1 by default, there is a slave, and the slave is set to 2; If there 
are two slaves, the slaves are set to 2 and 3 respectively; the address settings of 
each inverter cannot be the same.

CT ratio: Set the CT ratio to 2000:1 by default.

Charge curr: Set the total battery charging current of multiple parallel inverters, and 
the current will be evenly distributed to each inverter. Parameters are set only by the 
master.

Discharge curr: Set the total battery discharge current of multiple parallel inverters, 
and the current will be evenly distributed to each inverter. Parameters are set only 
by the master.
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9  AC couple (micro-inverter) guide

9.1 AC couple connection

In the occasion without generator use, we recommend the user to use the generator 
terminal to be connected. The power of PV inverters or micro inverters can be measured 
by the internal sensor of the hybrid inverter.

9.1.1 Connect to generator port
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Click the arrow on the next page of the settings interface to find the AC couple settings 
interface.

AC couple set: When using AC couple select the generator option.
Trip SOC: In off-grid mode, the PV inverter will automatically disconnect when the 
battery SOC exceeds this setting. This setting does not take effect during grid-tied 
operation, as AC Coupling starts automatically. This parameter is valid only in off-grid 
mode.

Trip Recovery SOC: In off-grid mode, the AC Coupling function initiates to connect the 
PV inverter when the battery SOC drops below this setting.

Note: When configuring these two SOC values, the Trip SOC must be greater than the 

9.2 AC couple function setting
You can access the AC Couple settings page by following these steps:
Password -> System settings
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Gen enable: As shown in the figure, if you are using an AC couple, you need to manually 
turn off all functions on the gen enable interface.

•	 If the grid is turned on, then the hybrid inverter will no longer control the power of 
the photovoltaic inverter by adjusting the frequency.

•	 If the inverter needs to retain grid-tie functionality, then the photovoltaic inverter 
also requires a pair of CT clamps to be attached to the grid, as shown in figure 9.1.1 
(the direction of the CT arrow should be connected according to the photovoltaic 
inverter user manual).

•	 The hybrid inverter will automatically switch off the AC coupled inverters while the 
generator needs to be used.

•	 The AC couple function can only be used after matching the hybrid inverter 
with the photovoltaic inverter. (The photovoltaic inverter needs to have a power 
generation frequency response function, which is utilized when the hybrid inverter 
is operating off-grid.)

Trip Recovery SOC.

Trip frequency: This function is reserved. In US, it is 64.5Hz by default.

Response coeff: This setting is used to increase or decrease delay in the frequency 
steps between the rated frequency and trip frequency. If you find that the AC couple is 
easy to be disconnected after it is connected, you can reduce this value.
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10  Advanced mode operation guide

10.1 Advanced mode introduction
The hybrid inverter can be programmed to control how and when to use grid power. The   
advanced mode allow management of flexible loads and time-of-use billing.
There are three advanced mode available: Sell first mode, Limited consumption mode 
and zero export mode.

Selling first Limited consumption Zero export

Grid sell
disable/enable

Ignored. Be enabled 
automatically.

For those region with feed-
in-tarriff, plz enabled it.

Ignored. Be disabled 
automatically.

Mode 
description

Features:

Bat storage power can be 
sold out to power under 
TOU control.

Features:

Use some grid power first, 
then use battery storage 
power under TOU control.

Features:

Never sell power to grid 
forever.

When TOU is enabled:

When inside time
slots: Charge or discharge 
to grid at scheduled time 
and specific power without 
caring consumption.

When outside of the time 
slots: The grid can not 
charge the battery, only 
allow the PV to charge the 
battery.

When TOU is enabled:

Day time: PV power load 
and charge battery first, 
surplux power feedback 
to grid( grid sell enable) or 
limit the pv yield (grid sell 
disable). The grid charge 
can be scheduled.

When outside of the time 
slots: The grid can not 
charge the battery, only 
allow the PV to charge the 
battery.

When TOU is enabled:

Day time: PV power load 
and charge battery first, 
surplux power will be limited 
automatically. The grid 
charge can be scheduled.

When outside of the time 
slots: The grid can not 
charge the battery, only 
allow the PV to charge the 
battery.

When TOU is disabled:

Always charge the battery 
first whatever from pv or 
grid. The battery doesn't 
discharge on grid mode.

When TOU is enabled:

Night time: discharge 
battery to power the load 
if the battery capacity is 
available. For those region 
with tiered electricity price, 
user can set ct limit power 
to use some grid power 
first. The grid charge can be 
scheduled.

When TOU is enabled:

Night time: discharge 
battery to power the load 
if the battery capacity is 
available. The grid charge 
can be scheduled.

When TOU is disabled: 

Always charge the battery 
first whatever from pv or 
grid. The battery doesn't 
discharge on grid mode.

When TOU is disabled:

Always charge the battery 
first whatever from pv or 
grid. The battery doesn't 
discharge on grid mode.

Table 10-1                     Advanced work mode
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There are also some attributes of these mode: Global grid charge enable, PV charge 
only, Battery first, Time-of-use enable and 6 time-of-use slots. The time slots parameters 
are shown in as below:

Start time End time Bat power Grid charge Bat SOC

00:00 05:00 8000 W √ 50 %

05:00 08:00 8000 W 50 %

08:00 10:00 8000 W √ 50 %

10:00 16:00 8000 W 50 %

16:00 19:00 8000 W √ 50 %

19:00 23:59 8000 W √ 50 %

Advanced mode: There are four options here: Disable, Sell first mode, Limited 
consumption mode and zero export mode.

Disable: Only when users selected "disable", the basic work modes (Self consumption, 
Peak shift, battery priority) take effect. When the user selects the other three 
options(Sell first, Limit consumption, Zero export), the basic work modes are invalid.

Sell first mode: First consider selling electricity to the grid. In this mode the sell-enable 
setting is automatically enabled. The users can use this mode to sell back surplus solar 
power to grid. If time of use is enabled, the battery power can also be sold to grid (Excess 
PV and battery power can be sold to the grid).

Limit consumption: In this mode, the CT limiters are used to sense the grid power flow 
direction. The hybrid inverter can be select to sell power or not sell power to grid. There 
is a CT limit power parameter available in this mode. When the battery is needed to 
discharge to reduce the load consumption, the grid will cover the parameter set part 
consumption firstly and the battery discharges energy to makes up the rest part. Other 
conditions are similar to SELF CONSUME working mode (Excess PV power can be sold to 
the grid through CT limit.).

10.1.1 Advanced mode setting



079

LNA series Hybrid Inverter (with breaker) user manual

10  Advanced mode operation guide

Zero export: In this mode, the CT limiters should be installed in the input of the inverter's 
grid port. The hybrid inverter will not sell power to grid. The user can use zero export 
power parameter to ensure the inverter won't feedback power to grid (Neither PV nor 
battery excess power is sold to the grid) .

There are also some attributes of these mode: Global grid charge enable, PV charge 
only, Bat charge on priority, Time-of-use enable and 6 time-of-use slots.

Advanced settings: Users can click to enter the advanced settings interface.

Advanced settings/first page

1

Time-of-use enable: There are 6 slots which can be programmed. If grid charge 
is enabled, the grid is used to power the load and charge the battery to target 
SOC at specific bat power attribute value. If selling electricity to the grid enable, 
the battery will discharge to target SOC at specific battery power attribute value 
(Time period configuration restriction: The initial time segment parameters 
cannot be set entirely to zero values. Failure to configure valid time intervals will 
result in malfunction of the time-based scheduling functionality.).



080

LNA series Hybrid Inverter (with breaker) user manual

10  Advanced mode operation guide

1

Batt power: Maximum allowed discharge power for battery within a time period; 
it does not limit the battery charge power.
GridChg: Grid is ticked, indicating that in the effective interval of the current 
interface time period, if the set SOC is greater than the actual SOC of the 
battery, the power grid will charge the battery (if not ticked, the power grid will 
not charge the battery); if the set SOC is less than the actual SOC of the battery, 
the battery can be discharged.

2
Sell first: This function is only displayed in the sell first mode, Only after enabling 
can the battery sell to the grid, otherwise the battery will not sell the grid, Other 
modes do not have this feature.

3 Only when TOU enable is selected, the time table in the figure can be effective.

Advanced settings/second page

1

Global grid charge enable: It is advanced control attribute of grid charge 
enable. If time of use function is disabled, this attribute is used to judge whether 
or not to charge the battery by grid. If time of use function is enabled, the 
battery can be charged by grid only when the time slot grid charge attribute is 
enabled.

2

EodHyst: In the slot period, when the actual SOC value of the battery reaches 
the set SOC value, the battery will enter the state of no charge or discharge. 
If actual SOC > set SOC value+EodHyst value, battery discharge is allowed. If 
actual SOC < set SOC value-EodHyst value, battery charge is allowed.

If the use time is started and the inverter is operating outside the timeline, it will run 
in SELF CONSUME mode.

Advanced mode only makes sense when both the battery and the grid exist.
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11  APP operation

11.1 Home page

11.2 Local mode

The home page includes Wi-Fi configuration, Logger diagnostics, Local mode, Re 
factory, Language toggle (click the upper right corner to switch languages), and change 
API.

When using the smart set app, the users can view the relevant status of the device in 
real time and control it wirelessly.  

The APP provides the user with two different connectivity options, IoT remote mode 
(configured by the user according to the SOLARMAN smart APP's user manual) and 
local mode.        

Click on local mode, it will immediately jump to the scanning interface. Scan to enter 
logger SN (You can find logger SN in the external packaging or on the logger body) or 
click enter SN to manually enter the SN.

11.2.1 Add a logger
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Local mode supports bluetooth connection. You can turn on bluetooth in advance or 
add a logger firstly and then turn on bluetooth according to the page prompt. If the 
connection fails, users need to reconnect the logger.

11.2.2 Bluetooth ON
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Or:

Once the connection is complete, you can view the operating status of the device and 
the parameters set. 

Click on the grouping to go to the detailed parameter page.

11.2.3 Enter the local mode interface
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Click on the top groups to switch. 

The monitoring & configuration page contains the following subgroups: Solar, Grid, 
Battery, Load, Other(Display software version SN code, fault information, working mode, 
device temperature, inverter temperature, etc.), Inversion, BMS, GEN, DEBUG, Home 
load, Parallel 3Phase.

You can set the operating parameters of the device according to their needs. The 
parameters set by the user need to be within the specified range.

11.2.4 Working status

11.2.5 Set parameters
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(1) Grid settings and grid protect set.

A password is required to access the grid settings. The default password is "00000".
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(2) Battery set, Battery management-custom model available and battery 485 
communication parameter.

(3) Active control.
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(4) Setup and advance.

(5) Peak shift.

Set work mode and PV input type, language, date/time, etc.

Set peak-shift charging and discharging time. When the operating mode is peak-shift, 
you need to enter this interface to set the charging and discharging time and manually 
enter the start charging/ discharging time and the end charging/discharging time.
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(6) Parallel set, Generator set, Advance work mode set, Custom function and AC couple.
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12  Fault diagnosis and solutions

The inverter is easy to maintain. When you encounter the following problems, please 
refer to the solutions below, and contact the local distributor if the problem remains 
unsolved. The following table lists some of the basic problems that may occur during 
the actual operation as well as their corresponding basic solutions.

Fault diagnosis table
Table 12-1                     Fault diagnosis table

Content Codes Explanation Solutions

Dischg over 
cur 01

Battery discharge 
over current. When 
the battery is loaded, 
the load is too large.

•	 Nothing needed to do, wait one minute for the inverter 
to restart.

•	 Check whether the load is in compliance with the 
specification.

•	 Cut off all the power and shut down all the inverters; 
disconnect the load and plug in to restart inverters, 
then check.

Over load 02
The load power is 
greater than other 
power. (PV, BAT)

•	 Check whether the load is in compliance with the 
maximum power of the inverter.

•	 Cut off all the power and shut down all the inverters; 
disconnect the load and plug in to restart inverters, 
then check whether the load is short circuited if the 
fault has been eliminated.

•	 Contact customer service if error warning continues.

Bat disconnect 03
Battery disconnect. 
(Battery voltage not 
identified)

•	 Check whether the battery is connected.

•	 Check if battery wiring port is open circuited.

•	 Contact customer service if error warning continues.

Bat under volt 04 Battery voltage low 
that normal range.

•	 Checking system settings, If so, power off and restart.

•	 Check if the grid power down. If so, wait for grid to 
power up, the inverter will automatically charge.

•	 Contact customer service if error warning continues.

Bat low 
capacity 05 Bat low capacity. •	 Battery low that setting capacity. (SOC<100%-DOD)

Bat over volt 06

The battery voltage 
is greater than the 
inverter maximum 
voltage.

•	 Checking system settings, If so, power off and restart.

•	 Contact customer service if error warning continues.

Gird low volt 07
Grid voltage is 
abnormal.

•	 Check if the grid is abnormal.

•	 Restart the inverter and wait until it functions normally.

•	 Contact customer service if error warning continues.
Grid over volt 08
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Content Codes Explanation Solutions

Grid low freq 09
Grid frequency is 
abnormal.

•	 Check if the grid is abnormal.

•	 Restart the inverter and wait until it functions normally.

•	 Contact customer service if error warning continues.
Grid over freq 10

Gfci over 11 Inverter GFCI exceeds 
standard.

•	 Check PV string for direct or indirect grounding 
phenomenon. 

•	 Check peripherals of inverter for current leakage.

•	 Contact the local inverter customer service if fault 
remains unremoved.

Bus under volt 14 BUS voltage is lower 
than normal.

•	 Check the input mode setting is correct.

•	 Restart the inverter and wait until it functions normally.

•	 Contact customer service if error warning continues.

Bus over volt 15 BUS voltage is over 
maximum value.

•	 Check the input mode setting is correct.

•	 Restart the inverter and wait until it functions normally.

INV over cur 16
The inverter current 
exceeds the normal 
value.

•	 Restart the inverter and wait until it functions normally. 

Cha over cur 17

Battery charge 
current over than the 
inverter maximum 
voltage.

•	 Restart the inverter and wait until it functions normally.

Meter comm 
fail 18 Meter comm fail.

•	 Check whether the meter communication line is 
connected correctly.

INV under volt 19
INV voltage is 
abnormal.

•	 Check if the INV voltage is abnormal.

•	 Restart the inverter and wait until it functions normally.

•	 Contact customer service if error warning continues.
INV over volt 20

INV freq abnor 21 INV frequency is 
abnormal.

•	 Check if the INV frequency is abnormal.

•	 Restart the inverter and wait until it functions normally.

•	 Contact customer service if error warning continues.

IGBT temp high 22

The inverter 
temperature is higher 
than the allowed 
value.

•	 Cut off all the power of the inverter and wait one hour, 
then turn on the power of the inverter.

Bat over temp 23
Battery temperature 
is higher than the 
allowed value.

•	 Disconnect the battery and reconnect it after an hour.

Bat under 
temp 25

Battery temperature 
is low than the 
allowed value.

•	 Check the ambient temperature near the battery to 
see if it meets the specifications.

Relay open 
circuit 26

Grid side relay open 
circuit detection.

•	 Used to detect whether the relay on the power grid 
side is disconnected due to a fault.
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•	 If an error occurs that is not listed in the table, Please contact customer service.

Content Codes Explanation Solutions

BMS comm.fail 28

Communication 
between lithium 
battery and inverter 
is abnormal.

•	 Check the cable, crystal, Line sequence.

•	 Checking the battery switch.

Fan fail 29 Fan fail.
•	 Check whether the inverter temperature is abnormal.

•	 Check whether the fan runs properly. (If you can see it)

Grid over load 30
Power of EPS load 
too large.

•	 Reduce the power of the EPS load, thereby reducing 
the power of the grid.

Grid phase err 31 The grid fault phase. •	 Check power grid wiring.

Arc fault 32 PV arc fault.
•	 Check photovoltaic panels, PV wire.

•	 Contact customer service if error warning continues.

Bus soft fail 33
Hardware may be 
damaged and need 
to troubleshoot the 
cause.

•	 Restart the inverter and wait until it functions normally.

•	 Contact customer service if error warning continues.

INV soft fail 34

Bus short 35

INV short 36

Fan fault 37 Fan fault.
•	 Check whether the inverter temperature is abnormal.

•	 Check whether the fan runs properly. (If you can see it)

PV iso low 38 PV iso low.
•	 Check if the PE line is connected to the inverter and is 

connected to the ground.

•	 Contact customer service if error warning continues.

Bus relay fault 39

The inverter may be 
damaged.

•	 Restart the inverter and wait until it functions normally.

•	 Contact customer service if error warning continues.

Grid relay fault 40

EPS rly fault 41

Gfci fault 42

Self test fail 45

System fault 46

Current DC 
over 47

Voltage DC 
over 48
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Table 13-1                    Inverter specification

PV input data

Technical data R12KLNA-P6 R16KLNA-P6

Max. DC input power (kW) 18 24

No. of MPPT trackers 4

MPPT voltage range (without battery) (V)  120 - 500

MPPT voltage range (with battery) (V) 120 - 430

Max. DC input voltage (V) 500

Max. input current per MPPT (A) 16/16/16/16 20/20/20/20

Max. short current per MPPT (A) 22/22/22/22 25/25/25/25

Battery input data

Technical data R12KLNA-P6 R16KLNA-P6

Nominal voltage (V) 48

Max. charging/discharging current (A) 250/260 260/280

Battery voltage range (V) 40-58

Battery type Lithium / Lead acid

Charging controller 3-Stage with equalization

AC output data (on-grid)

Technical data R12KLNA-P6 R16KLNA-P6

Nominal output power output to grid (kW) 12 16

Max. apparent power output to grid (kVA) 13.2 17.6

Nominal AC voltage (L-N/L1-L2) (110~120)/(220~240V) split phase, 240V single phase

Nominal AC frequency (Hz) 60 (55 to 65)

Nominal AC current (A) 50 66.7

Max. AC current (A) 55 73.3

Max. grid passthrough current (A) 200

Output THDI < 3%

13  Technical parameters

13.1 Inverter specification
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AC output data (back-up)

Technical data R12KLNA-P6 R16KLNA-P6

Nominal. apparent power (kW) 12 13

Max. apparent power (No PV) (kVA) 12 13.2

Max. apparent power (With PV) (kVA) 13.2*

Nominal output voltage (V) 120/240

Nominal output frequency (Hz) 60

Output power factor 0.8leading~0.8lagging

Output THDU < 2%

Efficiency

Technical data R12KLNA-P6 R16KLNA-P6

MPPT efficiency 99.9%

Europe efficiency (PV) 96.2%

Max. PV to grid efficiency (PV) 96.5%

Max. battery to load efficiency 94.6%

Max. PV to battery charing efficiency 95.8%

Max. GRID to battery charing efficiency 94.5%

Protection

Technical data R12KLNA-P6 R16KLNA-P6

Grounding detection YES

Arc fault protection YES

Island protection YES

Insulation resistor detection YES

Residual current monitoring unit YES

Output over current protection YES

Back-up output short protection YES

Output over voltage protection YES

Output under voltage protection YES

General data

Technical data R12KLNA-P6 R16KLNA-P6

Operating temperature range (℃ ) -25 ~ +60
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•	 13.2*: During daylight hours, the R16KLNA inverter model delivers a maximum AC-side output 
power of 16kW, calculated as: 

Battery: 13.2kW + PV (photovoltaic): 2.8kW = 16kW. 

At night, the maximum AC-side output power is 13.2kW (attributed to the absence of PV generation at 
night).

•	 57dB*: Test condition: Chamber back ground noise max <16dB.

Technical data R12KLNA-P6 R16KLNA-P6

Relative humidity 0-95%

Operating altitude 0~4000m (Derating above 2000m altitude)

Ingress protection IP65/NEMA 3R

Weight (with breaker) (kg) 56

Dimensions (width*height*depth) (mm)   495 * 900 * 260

Cooling FAN cooling

Noise emission (approximately) 57dB*     

Display Touch panel

Communication with BMS/meter/EMS  RS485, CAN

Supported communication interface RS485, 4G (optional), Wi-Fi

Self-consumption (W) < 25

Safety UL1741, UL1741SA&SB all options, UL1699B, CSA -C22.2 
NO.107.1-01, RSD (NEC690.5, 11, 12)

EMC FCC Part 15 Class B

Grid connection standards IEEE 1547, IEEE 2030.5, HECO Rule 14H, CA Rule 21 Phase
I, II, III, CEC, CSIP, SRD2.0, SGIP, OGPe, NOM, California Prob65


