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1.0 Introduction

This document introduces the operation and maintenance of your solar PV system. Your system is designed to
meet all Irish conditions and regulations. Although it is very low maintenance, it must always be remembered
that the system generates electricity and we recommend that you do not attempt to service it unless you are
suitably qualified. Your safety is our primary concern.

1.1 Equipment Supplier

Passive house systems
Rathard, Aherla,

Co. Cork

Telephone: 021 428 9407

1.2 Equipment Installer & Commissioner.

Name:

Address:
Tel. No.: Emergency Phone No.:

Mobile:




1.3 About this Document.

No liability is accepted for incorrect use, unauthorized changes to the assembly components, or the
resulting consequences. All information and instructions in this manual refer to the current state of
development.

1.3.1 Figures and illustrations used.
Due to the possibility of setting and printing errors, and to the need for continuous technical change, please
understand that we cannot accept liability for the correctness of the data.

The current version of the General Terms of Business applies. All photographs used are for illustrative
purposes only. These assembly instructions contain proprietary information. All rights and changes to
these assembly instructions are reserved.

This document cannot be copied or forwarded to any persons or organizations without prior consent from
Passive House Systems.

2.0 Owner Maintenance
For your safety, we recommend that you do not attempt any servicing yourself.

The solar panels work best when clean. Regular rainfall or washing with a hose will maintain their
cleanliness. If they do become excessively soiled they can be cleaned with cold water. It is strongly
recommended that you avoid climbing onto the roof and use the services of a qualified professional who is
trained in occupational health and safety procedures.

Shading of the solar Panels will affect efficiency and performance. Plant and tree growth that may cause
shading at various times of the year, should be monitored and dealt with as required. Likewise leaves, bird
droppings and other debris coming to rest either on or around the solar modules should be carefully removed.

If you notice your system is not operating correctly, please check the Trouble Shooting section of this
document.

If you need to shut down the System please follow these steps in order.
1. Switch off the DC Isolator adjacent to the Inverter
2. Switch off the AC isolator adjacent to the Inverter

Following these steps will safely isolate the solar array. To switch it back on, you simply reverse the
procedure. Always remember that your system will be generating electricity during daylight hours and care
should always be taken to eliminate the risk of electric shock. Refer to the OPERATING INSTRUCTIONS
on in this document for more information.



3.0 How Your Solar PV System Works

The following illustration and narrative explains how your solar electricity system works —

PV electricity

ELECTRICITY
NETWORK
(GRID)

-
~J 2
gL N

Electricity to
House (AC)

Grid electricity import
PV electricity export

Figure 1 Key Components of the PV System

1. The solar electric modules are usually fitted to the roof. The number of modules will depend on
the  nominal size of your system and, collectively, they are known as the solar array. The solar
array converts daylight into direct current (DC) electricity.

2. The DC electricity is fed to the inverter which is normally in the utility or the loft of the building.
The inverter converts the DC electricity to alternating current (AC) electricity which is
compatible with the electricity supplied to your house from the grid. The inverters have a digital
readout so you can monitor information such as the amount of solar electricity produced, etc.
Refer to the separate inverter owner’s manual for more information.

3. The power produced by the PV system is now consumed by the electric loads in the building.
Only the electricity not first consumed by the building will be exported to the grid.

3.1 System Performance

During daylight hours, your system will be generating electricity at varying rates depending on the amount
of sunshine. The more sunlight falling on the solar array the more electricity is generated; variable factors
such as cloud cover, seasonal solar angle variations, shading or soiling of the solar array will have an effect
on the electricity output.

Note that you do not need to change your energy usage lifestyle to correspond with your solar system. Your
energy consumption will be supplied by both solar and the grid.

3.2 Energy conservation

Your solar electricity system represents an investment in your future energy needs as well as a benefit to the
environment. Unlike conventional generators of electricity that have been causing major environmental



problems such as smog, acid rain and global warming, your solar electricity system does not produce any air
or water pollution while it is generating electricity.

Considering that it generates free electricity from daylight, it makes sense to consider the other side of the
energy equation — your electricity consumption. You need not make any significant changes to your
comfortable lifestyle but there are some simple things you can do to save energy and reduce your bill
further —

e Install a solar hot water system that will provide all of your hot water using a combination of free
solar energy and purchased conventional energy;

e Replace other inefficient appliances, such as old refrigerators, with new high efficiency appliances;

e Replace incandescent light bulbs and downlights with energy efficient LED lighting;

e Save standby power by switching off appliances at the power point when not in use or using ESPD’s
- Energy Saving Power Devices;

e Switch off lights and other appliances when not needed,;

e Avoid leaving computers on all day and night;

Thus you will be saving money on both sides of the energy equation — on the supply side by generating your
own free electricity, and on the demand side by practising sound energy conservation.

4.0 Operating instructions

Your solar electricity system is designed for automatic operation without need for user intervention. There
are no moving parts or need for the owner to interact with its operation.

In the case of mains grid supply failure the inverter will immediately and automatically be disabled. This is
known as “anti-islanding”” and it protects linesmen from an electric shock from your system when they
assume the grid is “dead”. Once the grid power has been restored, the inverter will be automatically re-
enabled.

4.1 Operating safety instructions

e Do not attempt to service the system unless you are fully qualified to do so. To service any electrical
connection you MUST be a licensed electrician.

e All service work must be carried out in strict compliance with all local and national electrical
regulations and standards.

e Review and follow all safety instructions supplied with all components of your solar electricity
system.

e Do not attempt to clean or come in contact with the surface of a solar module with broken glass. This
could result in a dangerous electric shock.

e Be aware that power may be present at any point in electrical circuits despite the opening of circuit
breakers or isolators.

e Circuit breakers can trip automatically if problems occur. If the circuit breaker is switched back to
the closed or “on” position and it immediately trips back to the open or “off” position there is a
problem.

4.2 Using Your Inverter



The inverter converts the DC power produced by the solar panels into useful AC power while also
monitoring and displaying the energy vyield.

4.2.1 Front Panel Display

POWER OPERATION ALARM

ESC ENTER

O

DOWN O

UP
® ©

4.2.2 LED Status Indicator Lights

There are three LED status indicator lights in the front panel of the inverter. Left LED:
POWER LED (red) indicates the power status of the inverter. Middle LED: OFPERATION

LED (green) indicates the operation status. Right LED: ALARM LED (yellow) indicates
the alarm status. Please saa Tabla 3.1 for details

Light Status Description

On The invertar can delect DC power

® FOWER
OFF Mo DC power or low DC power
ON The invertar is operating properly.

@ COFERATIOMN OFF The inverter has stopped to supply power.

FLASHIMNG The invertar is initializing.
oM Alarm or fault condition is detected
ALARM OFF The inverter is operating without fault or alarm

& Table 3.1 Status Indicator Lights

4.2.3 Keypad

There are four keys in the front panel of the Inverter{from left to right):
ESC, UP, DOWMN and ENTER keys. The keypad is used for:

@ Scrolling through the displayed options (the UP and DOWRN keys);

® Accessiomodify the adjustable settings (the ESC and ENTER keys).



4.2.4LCD

The two-line Liquid Crystal Display (LCD) is located on the front panel of the Inverter,
which shows the following information:

@ |Inverter operation status and data;
& Service messages for operator;

& Alarm messages and fault indications.

4.3 Start and Stop

4.3.1 Start the Inverter
To start up the Inverter, it is important that the following steps are strictly followed:
1. Switch the grid supply main Switch (AC) OM first,

2. Switch the DC switch ON. If the voltage of PV arrays are higher than start up voltage,
the inverter will turn on. The red LED power will light.

3. When both the DC and the AC sides supply to the inverter, it will be ready to generate
power, Initially, the inverter will check both its internal parameters and the parameters
of the AC grid, to ensure that they are within the acceptable limits. At the same time,
the green LED will flash and the LCD displays the information of INITIALIZING.

4, After 30-300 seconds (depending on local requirement), the inverter will start to
generate power. The green LED will be on continually and the LCD displays
GENERATING.

WARNING:
Do not touch the surface when the inverter is operating. It may be

hot and cause burns.

4.3.1.1 Inverter Working Status

When inverter working normally there would be 5 status :
Generating:Inverter is working normally
LimByTemp: Inverter power limited by over ambient temperature,
LimByFreq: Inverter power limited by over grid frequency
LimByVg: Inverter power limited by over grid voltage
LimByVar: Inverter power limited by generating reactive power.

4.3.2 Stop the Inverter

To stop the Inverter, the following steps must be strictly followed.

1. Switch the Supply Main Switch (AC) OFF.

2. Wait 30 seconds. Switch the DC Switch OFF. All the LEDs of the inverter will be off in cne
minute.



4.4 Operation

During normal operation, the display alternately shows the power and the operation
status with each screen lasting for 10 seconds (see Figure 6.1). Screens can also be
scrolled manually by pressing the UP and DOWN keys. Press the ENTER key to
access to the Main Menu.

Pressing the
ESC kay
calls back the
Rrevious manu.

Main Menu

UP/OOWMN
Ssec LUBDOWN or
autoldcroll UP/DOWN
[NRHELTS
Advanced Infa.

Fowar 3424W
1 01-01-2014 12:04 [

rd
| | Status: Generating |_|
01-01-2014  12:04 UR/ORWN
Pressing the —| Advanced 3attingu|

ENTER key
gives access lo
the main manu,

A Figure 6.1 Operation Overview

4.4.1 Main Menu

There are four submenus in the Main Menu (see Figure 6.1):
1. Information

2. Settings

3. Advanced Info.

4. Advanced Settings

4.4.2 Information

The Solis Single Phase 4G Inverter main menu provides access to operational data and
information. The information is displayed by selecting "Infermation” from the menu

and then by scrolling up or down.



Display Duration Description

V_DC1 350.av V_DC1: Shows input 01 voltage value.
I_DE1  5.1A 10 sec -

| DC1: Shows input 01 current value,

V_Grid 230.4Y VW _Grid: Shows the grid's voltage value
I|_Grid  B8.1A 10 sec

I_Grid: Shows the grid’s current value

Status; Generaling Status: Shows instant status of the [nverter,
Power: 1488W 10 sec

Powaer: Shows instant output power value,

Grid Frequanoy

F Grid G0.06Hz 10 sec F_Grid: Shows the grid's frequency value.

Tatal Enargy Total nerated ener val

0258458 kwh 10 sec ofal generated energy value
Thig Manth: 0123kwh This Month: Total energy generated this month.
Lasi Month: 0123kwh 10 sec

Last Month: Total energy generated last manth.

Today:  16.1kwh Today: Total energy generated today
Yasterday: 13.5kwh 10 sec

Yesterday: Total energy generated yesterday.

Invarter SN

DOOOG0a000000 10 sec Display series number of the inverter.
Export_P:  +0000W 10 sac Power of ERM.

=il non Current of EPM.

Work Made:  NULL Work Mode: The work mode of invarter.
ORM MWumber: 08 10 sec

DRM Mumber: Show the number 01-08.

:‘;J;;ﬂ‘ggﬂh 10 sec Meter EnergyP: The active power.

A Table 6.1 Information list

4.4.2 Lock Screen
Pressing the ESC key returns to the Main Menu. Pressing the ENTER key locks
(Figure 6.2(a)) or unlocks (Figure 6.2 (b)) the screen.

H il
L=y
(a) {b)

A Figure 6.2 Locks and Unlocks the Screen of LCD

4.4.3 Settings

The following submenus are displayed when the Settings menu is selected:
1.5et Time
2 Set Address



4.4.3.1 Set Time

This function allows time and date setting. When this function is selected, the LCD will
display a screan as shown in Figure 6.3.

NEXT=<ENT> OK=<ESC>
01-01-2016 16:37

A Figure 6.3 SetTime

Press the UP/DOWNM keys to settime and data. Press the ENTER key to move from one

digit to the next (from left to right). Press the ESC key to save the seftings and return to
the previous menu,

4.4.3.2 Set Address

This function is used to sef the address when muti inverters are connected o single manitor.
The address number can be assigned from "017te "897(see Figure 6.4). The default address
number of Solis Single Phase Inverter is “01°.

YES=<ENT> NO=<ESC>
Set Address: 01

A Figure 6.4 Set Address

Press the UP/DOWRMN keys o set the address. Press the ENTER key to save the settings.
Press the ESC key to cancel the change and return to the previous meanu,

4.5 Advanced Info - Technicians Only

NOTE:
A To access to this area is for fully gualified and accredited technicians only.

Enter menu "Advanced Info." and *Advanced settings" (need password) .

Select "Advanced Info.” from the Main Menu. The screen will require the password as below

YES=<ENT=> NO=<ESC>
Password:0000

& Figure 6.5 Enter password

The default password 15 "0010". Please press "down” to move the cursor, press "up” to
select the number.

After enter the correct password the Main Menu will display a screen and be able to access
to the following information.

1.Alarm Message 2. Running Message 3.Version 4. Daily Energy 5. Monthly Energy
6. Yearly Energy 7. Daily Record 8.Communication Data 9 Warning Message

The screan can be scrolled manually by pressing the URP/DOWRN keys. Pressing the ENTER

key gives access to a submenu. Press the ESC key to return to the Main Menu.



4.5.1 Alarm Message

The display shows the 100 latest alarm messages (see Figure 6.6). Screens can be scrolled
manually by pressing the UP/ DOWRN keys, Press the ESC key to return to the previous
meanu,

Alarm001: OV-G-\
Time: 27-11 Data: 7171

A Figure 6.6 Alarm Message

4.5.2 Running Message

This function is for maintaince persoen to get running message such as internal temperature,
Standard NO. eic,
Screens can be scrolled manually by pressing the UP/DOWMN keys.

4.5.3 Version

The screen shows the model version and the software version of the Inverter

(see Figure 6.7).

Model: 08
Software Version: D20001

A Figure 6.7 Mode| Version and Software Version

4.5.4 Daily Energy

The function is for checking the energy generation for selectad day.

YES=<ENT> NO=<ESC>
Select: 2015-02-FE]

A Figure 6.8 Select date for daily energy

Press DOWN key lo move the curser to day, month and year, press UP key to change the
digif. Press Enter after the date is fixed.

2015-02-22: 051.3kWh
2015-02-23: 061.5kWh

& Figure 6.9 Daily enargy

Fress URP/DOWN key to move one date from another.

4.5.6 Monthly Energy and Yearly Energy

The two functions are for checking the energy generation for selected manth and Year

YES=<ENT=>NO=<ESC> YES=<ENT> NO=<ESC=>
Select: 2015-H Select: 2008

A Figure 6.10 Select maonth for monthly energy & Figure .11 Select year for yearly energy



Press DOWMN key to move the cursor, press UP key to change the digit.

Press Enter aflter the month/year is fixed.

2015-02; 0510kWh 2015: 0017513kWh
2015-01: 0610kWh 2014: 0165879kWh
A Figure 6.12 Manth energy A Figure 6,13 Yearly energy

Press UP/DOWN key lo move one date from anather,

4.5.7 Daily Record

The screen shows history of changing settings. Only for maintance persanel,

4.5.8 Communication Data
The screen shows the internal data of the Inverter (see Figure 6.14), which is for service

technicians only.

01-05: 01 25 E4 9D AA
06-10: C2ZB5E4 9D 55

& Figure 6,14 Communication Data

4.5.9 Warning Message
The display shows the 100 latest warn messages (see Figure 6.15). Screens can be scrolled
manually by pressing the UF/ DOWN keys. Fress the ESC key to return to the previous menu.

Msg000:
T: 00-00 00: 00 D:0000

& Figure 6.15 Warning Message

4.6 Advanced Settings - Technicians Only

NOTE:
A To access to this area is for fully qualified and accredited technicians only.



4.7 Maintenance

Solis Mini Single Phase 4G Inverter does not require any regular maintenance. However,
cleaning the dust an heat-sink will help the inverter to dissipate the heal and increase its
life time. The dust can be removed with a soft brush,

CAUTION:

Do not touch the inverter's surface when it is operating. Some parts of the inverter

may be hot and cause burns. Turn off the inverter (refer to Section 5.2) and wait for
a cool-down period befare before any maintenance or cleaning operalion.

The LCD and the LED status indicator lights can be cleaned with a damp cloth if they are too
dirty to be read.

NOTE:
MNever use any solvents, abrasives or corrosive materials to clean the inverter.

4.8 Troubleshooting

The inverter is designed in accordance with the most important international grid-tied
standards and safety and electromagnetic compatibility requirements, Before delivering to
the customer, the inverter has been subjected to several tests to ensure its optimal operation

and reliability.

In case of failure, the LCD screen will display an alarm message. In this case, the inverter

may stop feeding into the grid. The failure descriptions and their corresponding alarm
messages are |listed in Table 8.1:



Alarm Message

Failure description

Solution

No pawer

Inverter no power

on LGD

1.Check PV input connections
2.Check DC input voltage

{single phase =120V, three phase =350V)
3.Check if PV+/-is reversed

LCD show initializing
all the time

can nol slarl-up

1.Check if the connector an main
board or power board are fixed,

2.Chack if the DSP conneclor to
power board are fixed.

OW-G-V01/02/03/04

Ovwer grid voltage

1.Resistant of AC cable is too high.
Change bigger size grid cable

2.Adjust the protection limit if it's
allowed by slectrical company.

UM-G-¥01/02 Undear grid valtage
ov-G-FO1/02 Cver grid frequency 1.Use user define function to adjust the
- protection limitifit's allowed by
UN-G-FO1/02 Under grid frequancy electrical company.
G-1MP High grid impedance
1.Check connections and grid switch.
NO-GRID Mo grid voltage 2.Check tha grid voltage inside inverter

terminal.

oV-DCO1/02/03/04

Ower DC voltage

1.Raduce tha module number in sarias

ov-BUS

Ower DC bus voltage

UN-BUS01/02

Under DC bus voltage

1.Check invarterinductor connectian
2.Check driver connection

GRID-INTFO1/02

Grid interference

1.Restart inverter

ov-G-| Over grid current 2.Change powear board
IGBT-0V-| Over IGBT currant
DC-INTE 1.Restart inverter
) DC input overcurrant 2 \ldentify and remove the string to the fault MPPT
QV-DCA-| 2.Change power board
IGFOL-F Grid current tracking fai 1.Restart inverter or contact installer.
1G-AD Grid current sampling fail
1.Check invertar surrounding ventilation.
OV-TEM Ovar Temparature 2.Check if there's sunshine direct on
nverterin hot weather,
IMI-FALULT Initialization system fault

DEP-B-FAULT

Comm. failure between main
and slave DEP

12Powar-FAULT

12V power supply fault

1.Restart inverter ar contact installer,

PV ISO-PRO
iz

PV isolation protection

1.Remave all DC input, reconneact and
rastarl invertar one by ona.

2.dentify which string cause the fault and
chack the isalation of the string.

Alarm Message

Failure description

Solution

ILeak-PRO
01/02/03/04

Leakage current protection

1.Check AC and DC connection
2.Check inverterinside cable canneaction.

RelayChk-FalL

Relay check fail

1.Rastart inverter or contacl installar.

DCinj-FALULT

High DC injection current

1.Restart inverter or contact installer,




NOTE:
A Ifthe inverter displays any alarm message as listed in Table 8.1; please

turn aoff the inverter (refer to Section 5.2 to stop your inverter) and wait for 5
minutes before restarting it (refer to Section 5.1 to start yourinverter). If the
failure persists, please contact your local distributor or the service cenler.
Please keep ready with you the following information before contacting us

—

. Serial number of Solis Single Phase Inverter;
. The distributor/dealer of Solis Single Phase Inverter (if available);

. Installation date.

B W b

. The description of problem {i_e. the alarm message displayed on the LCD and the status
of the LED status indicator lights. Other readings obfained from the Information submenu
(refer to Section 6.2) will also be helpful );

. The PV array configuration (e.g. number of panels, capacity of panels, number of strings

(%))

cetc.);
6. Your contact details,

5.0 Decommissioning

The system does not need to be decommissioned if a house is left unoccupied for extended periods. The
decommissioning should be performed by a trained installer or trained maintenance technician. Care should
be taken that the equipment is isolated. The power is permanently switched off. There is no need to have
the collectors covered while decommissioned.

6.0 End of Life Instructions

When the collectors or other components have reached the end of their useful life the suppliers will accept
back the components and will safely recycle.

7.0 Warranty Details

The inverter warranty extends to 10 years.
The solar modules 12 year manufacturers guarantee have a guaranteed 80% performance after 30 years.

The other components of the solar system are warranted against defects in materials for 36 months from
the date of supply provided that all guidelines are adhered to and the customer does not change or modify any
parts of the system or factory controller settings. This guarantee is on parts only basis excluding labor
charges.



8.0Accredited Installer Details (to be completed by accredited installer)

As an accredited designer / installer of the PV systems I,

Name of accredited installer

Address of accredited installer

declare that this installation has been performed in accordance with all relevant standards in force at this date.

Contact phone numbers

Signature of accredited installer

Date of installation and commissioning

9.0 Inverter Details

Make

Model Size




