
components  
of an off-grid  

photovoltaic system
for Solar Team 4



y o u r  s y s t e m



your solar panels



The information on the label  
on the back of your solar panel  

tells you everything  
about its capacity to create the electricity  

that you are learning to manage  
and use. 

I-V (Current/I - Volts/V) curves are drawn  
from that information  

and present a graphic representation  
of the operation of a solar panel  

summarizing the relationship  
between current and voltage. 

the I-V curve of your solar panels 



your solar panels 

This label                
on the back             

of your panels      
has all the 

information            
you need to          

draw an                    
I-V curve. 

*

* 1000 volts direct current is the biggest system within which these panels can be used 



21.90 Volts

the I-V curve of your solar panels 

6.13 Amps
18.00 Volts

5.56 Amps

18.00 Volts x 5.56 Amps = 100.08 Watts, sound familiar?



The more sunlight falling on a panel,  
watts per sq. meter, the more amperage 

 I-V curve irradiance



The colder the more voltage 

 I-V curve temperature



your solar panels / the I-V curve

You can choose whether  
to put your two 100 Watt panels together or single, 

in parallel for more amps  
or in series for more voltage….



         
MC4 compatible splitters                 

make it possible                  
to easily connect              

your panels                         
in parallel.                           

Two negative MC4s 
connectors  connect to 

one splitter and two 
positive MC4s connect to 

the other. 

your solar panels



wiring in parallel         

 Two positives               
going to                           

one splitter. 
                      Two 

negatives                   
going to                            

the other. 



solar panel mounts (up to you)



solar panel mounts up to you
But we do give you 
two 5’ Super Struts 

and fasteners                
with which to mount 

your panels. 

             This old lady 
used wheelbarrow 

parts get the             
right angle. 

   Notice drawn arrow 
needed when 

tightening upside 
down.



your solar controller



The purpose of a solar charge controller  
is to keep your deep cycle batteries  

properly fed and safe for the long term. 

The basic functions of a controller  
are quite simple.  

Charge controllers block reverse current  
and prevent battery overcharge.  

Your controller also prevents  
battery over discharge,  

protects from electrical overload,  
and displays battery status  

and the flow of power. 

your solar controller



your solar controller



wiring up your solar controller

1. Connect the Battery 
2. Connect the Solar Panels 

3. Connect the DC Load  

4. Connect the Battery Temperature Sensor…                     
an optional feature that will be explained when you wire up your systems 



your solar controller



The Main Interface displays 
the current state of the Load,  

PV charging, Load discharging, battery capacity,  
and overall system working condition.

your solar controller’s 
liquid crystal display (LCD)  



 LCD symbols  



your solar controller’s 
liquid crystal display (LCD)  

And there are 9 more 
different graphical interfaces. 

Each interface contains different information.



Main screen 

Battery  
temperature 

  
PV Amps 

Load Amps 

Total Amp/Hours  
produced 

can be reset 



Total Amp/Hours  
used 

can be reset 

Low Voltage  
disconnect setting 

  
Reconnect when  

Voltage gets back up 

Over Voltage 
 disconnect 

Load 
 timing setting 



your battery



*AGM has very low internal resistance, 
 is capable to deliver high currents on demand  

and offers a relatively long service life,  
even when deep cycled.  

The sulfuric acid is absorbed by a very fine fiberglass mat,  
making the battery spill-proof. 

AGM is maintenance free, provides good electrical reliability  
and is lighter than the flooded lead acid (FLA) type.  

your battery
12 Volt Battery 
110 Amp/ Hour  
Absorbent Glass Mat (AGM)* 



Voltage reading  
on your controller 
indicates  
how much charge  
your battery has. 

your battery



Your solar panels produce DC. 
Some appliances use DC but most use AC. 
 You need an inverter to make DC into AC. 

and overall system working condition.AC LOAD 

DC LOAD 

Your solar system has DC and AC



Direct Current DC  
circuits

DC LOAD 



your solar inverter

Your solar panels produce DC. 
 You need an inverter to make DC into AC. 



An Inverter                
converts DC power     

from your12V DC battery 
into 120V AC power         

that is commonly used             
in a wide variety of 

household AC items        
such as computers 

mobile phone chargers 
radio, TV, etc 

Direct Current 
to 

Alternating Current



Alternating Current AC 

AC LOAD



your solar inverter



your inverter input

The VertaMax has two DC 
terminals, one positive and one 
negative.Red is Positive [+] and 

black is Negative [-] and has 
the same polarity as the battery. 
When connected, positive must 
connect to positive (red to red), 

negative connect to negative 
(black to black) 



your solar inverter output

Ensure the VertaMax is properly installed and connected                                                           
and ensure the DC Power Source is ON (if switched).      

From the AC Output end of the inverter,                                                                                            
switch the rocker power switch to the ON position.                                                                      

The green power indicator will light and the VertaMax will now deliver                                             
AC power to the outlet(s) on the AC Output end of the inverter.  

 Plug the AC product(s) you wish to operate into the AC outlet(s)                                               
and switch them on, one at a time. 



 your solar inverter is a  
pure swine wave inverter



Sorry, I meant a pure sine wave inverter
Pure sine wave 

inverters use 
sophisticated 
technology to 

protect sensitive 
electronics         

such as                  
televisions,   

laptops,               
digital microwaves, 

refrigerators,            
and inductive         

type loads. 



there is lots more about  
your solar inverter in your manual

SAFETY WARNINGS  
The VertaMax produces the same potentially lethal AC power                           

as normal household outlets.                                                                              
Treat it with the same precautions as a normal 115 VAC outlet.  
Do not operate the VertaMax near flammable fumes or gases,                         

such as in the cabin of a gasoline powerboat, or near propane tanks.  
Never work or service the AC wiring                                                              

without disconnecting the DC Input connections.  
Do not connect or disconnect batteries                                                                  

while the Inverter is operating from the battery supply.                                
Dangerous arcing may result.  

Although the inverter has over-voltage protection,                                                   
the input voltage should never exceed 15V.                                                           

Input voltages of 16VDC or more will permanently damage the inverter.  
Due to high voltages inside the inverter,                                                                    

the inverter should never be opened when in use.  



A fuse is an electrical safety device                
that operates to provide over-current 

protection of an electrical circuit. 
Its essential component is a metal wire            

or strip that melts when too much current 
flows through it, thereby stopping or 

interrupting the current. 
 

Fuses protect your solar system



Circuits  
that are fused 

1. Solar Panels 40 amp 
2. Battery  35 amp 

3. DC circuit 15 amp 
4. 2nd DC circuit 5 amp 

Inverter 150 amp 

Fused Circuits

40A 35A 15A

Order using fuses to turn on: 1, 2, 3, 4 To turn off: 4,3, 2, 1   

250A

10A





your fuse box  
Bill will explain





your solar refrigerator



your refrigerator



in 
hotter 
places

in 
our 
area



in our area 
 the phocos 

refrigerator uses 
about 108wh 

 per day 
in fridge mode



your refrigerator



Homework 
to prepare for 

Class IV
LOAD



1. DECIDE WHICH ESSENTIAL APPLIANCES  
AND LIGHTS YOU WOULD LIKE  

TO RUN WITH YOUR SOLAR SYSTEM. 
  

2. WRITE DOWN ALL SPECIFICATIONS,  
WATTS OR AMPS NEEDED 
 AND NUMBER OF HOURS  

OF OPERATION DAILY, WEEKLY. 
WE WILL PROVIDE A PRINTOUT OF THE NEXT SLIDE FOR YOU TO FILL IN. 

3. IF APPLIANCES ARE NOT AT HAND, 
 FIND THE INFORMATION ON THOSE  

THAT WILL BE ACQUIRED 

4. CREATE A SIMPLE PLAN. SHOW WHERE THE 
VARIOUS ELECTRICAL APPLIANCES WILL BE IN THE 

HOME YOU WILL BE SOLARIZING.





fridge

tv

coffee maker

light

light

light

charging  
station



the end 

just a swine wave until                       
the next class                                

LOAD


