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What are the main components of a  
school solar PV system?

Lesson ChaLLenge
Create a “three-star” illustration of a solar PV system.

activity sheets
•	 Finding	the	Inaccuracies	(Activity	sheet	A)
•	 Identifying	Important	Functions	(Activity	sheet	B)
•	 Rework	the	Illustration	(Activity	sheet	C)

Briefing sheets
•	 Description	of	Solar	System	Components		

(Briefing	sheet	A)
•	 How	a	Solar	PV	System	Generates	Electricity		

(Briefing	sheet	B)
•	 Solar	PV	System	(Briefing	sheet	C)

assessment materials 
•	 Assessing	My	Understanding	of	the	Important	

Components	of	a	Solar	PV	System			
(Assessment	materials	A)

Background knowledge 
 Ì solar photovoltaic (PV) 

system

Critical thinking vocabulary 
 Ì rate
 Ì criteria

Criteria for judgment  
 Ì criteria for an effective 

illustration
 » accurate
 » descriptive
 » organized

Thinking strategies   
 Ì research chart

habits of mind   
 Ì attentive to detail

In	this	lesson,	students	learn	about	the	main	components	
of	a	solar	PV	system	and	their	most	important	functions.	
To	begin	the	lesson,	students	rate	the	effectiveness	of	an	
illustration	of	a	solar	PV	system.	Next,	students	review	
a	description	of	a	solar	PV	systems	and	identify	the	
functions	of	the	main	components.	Students	use	this	
information	to	suggest	how	an	inaccurate	illustration	of	
a	solar	PV	system	might	be	improved.	To	conclude	the	
lesson,	students	use	the	information	about	the	solar	PV	
system,	their	suggested	improvements,	and	the	criteria	to	
create	a	“three-star”	illustration	of	the	main	components	of	
a	solar	PV	system.	

summary

maTeriaLs

Broad understanding
Students will understand the most 
important functions of the main 
components of a solar PV system. 

Thinking TooLs

Lesson inQuiry QuesTion
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1.	 Organize	students	into	pairs	and	provide	each	group	with	a	copy	of	Finding the Inaccuracies	
(Activity	sheet	A).	Encourage	students	to	review	the	illustration	of	the	solar	PV	system,	and	
ask	them	to	rate	it	using	the	following	scale:
★ ★ ★:	the	illustration	is	very	effective
★ ★:	the	illustration	is	effective,	but	there	are	some	small	problems
★:	there	are	some	serious	problems	with	the	illustration

2.	 Ask	groups	to	identify	details	in	the	illustration	that	could	be	used	to	support	their	
ratings.	If	students	require	prompting,	encourage	them	to	pay	attention	to	the	details	of	
the	illustration:	Are	there	parts	of	the	illustration	that	are	correct?	Are	there	any	parts	or	
features	of	the	diagram	that	are	incorrect	or	not	well	done?

3.	 Invite	groups	to	share	their	ideas	with	the	class.	Students	might	suggest	that	the	label	
indicating	the	solar	panel	is	correct.	Students	might	suggest	that	the	illustration	is	
ineffective	for	many	of	the	labels	are	incorrect,	incomplete,	and	unorganized.	

4.	 Use	ideas	from	students	to	co-develop	or	present	the	criteria	for	a	three-star	or	effective	
illustration.	The	criteria	for	an	effective	illustration	could	include:
•	 Accurate:	all	of	the	parts	of	the	system	are	correctly	identified	and	labeled
•	 Descriptive:	the	captions	correctly	describe	the	most	important	functions	of	the	

components
•	 Organized: all	captions	are	horizontal,	neat,	and	error-free

Consider	noting	and	displaying	the	criteria	for	use	later	in	this	lesson.	
5.	 Encourage	groups	to	suggest	two	or	three	improvements	that	could	be	made	to	the	

illustration	to	improve	its	effectiveness.	Invite	students	to	share	their	suggestions	with	the	
class.	

6.	 Share	the	lesson	inquiry	question,	“What	are	the	main	components	of	a	school	solar	PV	
system?”	and	the	challenge,	“Create	a	“three-star”	illustration	of	a	solar	PV	system.”	Explain	
to	students	that	by	creating	an	effective	illustration	that	they	will	better	understand	the	
main	components	of	a	solar	PV	system.	

explore the main components of a solar PV system

1.	 Guide	students’	attention	back	to	illustration	of	the	solar	PV	system	on	Activity	sheet	A.	
Invite	them	to	identify	any	components	of	the	solar	PV	system	that	they	think	have	been	
correctly	identified	and	labeled,	and	any	that	may	be	incorrectly	labeled.	

2.	 Invite	students	to	share	their	thinking	with	the	class.	Correctly	labeled	components	include	
the	solar	panel	and	solar	array.	Incorrectly	labeled	components	include	the	inverter,	AC	
disconnect,	DC	disconnect,	main	electrical	panel,	and	bi-directional	meter.	

3.	 Organize	students	into	small	groups	(2-3	students)	and	provide	each	group	with	a	copy	of	
Description of Solar System Components	(Briefing	sheet	A),	and	each	student	with	a	copy	of	
Identifying Important Functions	(Activity	sheet	B).	

4.	 Explain	that	their	next	task	is	to	identify	the	functions	of	each	component	of	the	solar	PV	
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with	how	solar	PV	systems	generate	electricity,	consider	reviewing	How a Solar PV System 
Generates Electricity	(Briefing	sheet	B)	prior	to	exploring	the	parts	of	the	system.	

5.	 Consider	working	as	a	class	to	identify	the	functions	of	the	first	component	listed	in	the	
left-hand	column,	a	solar	PV	cell.	Direct	students	to	review	the	briefing	sheet	and	the	
section	describing	solar	PV	cells.	Guide	students’	attention	to	the	sample	answers	in	the	
“Function”	column,	and	ask	them	to	suggest	which	detail	should	not	be	included.	Students	
might	suggest	that	details	about	the	size	of	a	solar	PV	cell,	while	interesting	and	important,	
do	not	reveal	anything	about	the	function	of	the	solar	PV	cell.	

6.	 Guide	students’	attention	to	the	column	labelled	“Sequence	of	the	components.”	Ask	
students	to	use	details	from	the	briefing	sheet	to	determine	which	component	might	come	
immediately	before	the	solar	PV	cell,	and	which	might	come	immediately	after.	Student	
responses	could	include	that	nothing	comes	before	the	solar	PV	cell,	and	that	the	solar	
panel	comes	immediately	after.	

7.	 Instruct	groups	to	continue	using	the	briefing	sheet	to	describe	and	sequence	the	
components	of	the	solar	PV	system.	Alternatively,	groups	could	be	assigned	one	component	
of	the	system.	

8.	 Invite	groups	to	share	their	thinking	and	decisions	with	the	class.	For	the	correct	order	of	
the	system	components,	please	see	Solar PV System	(Briefing	sheet	C).	

respond to the lesson challenge

1.	 Prompt	groups	to	revisit	the	illustration	of	the	solar	PV	system	introduced	at	the	beginning	
of	the	lesson	(Activity	sheet	A).	

2.	 Invite	groups	to	circle	any	part	of	the	diagram	that	could	be	described	as	“three	star,”	or	
meeting	the	criteria	developed	at	the	beginning	of	the	lesson.	Similarly,	prompt	groups	
to	use	a	different	colour	to	circle	any	part	of	the	diagram	that	does	not	meet	the	criteria.	
Encourage	students	to	share	their	decisions	with	the	class.	

3.	 Guide	students’	attention	to	the	right-hand	column	of	Activity	sheet	B	and	ask:	“What	
could	be	changed	to	make	this	a	three-star	illustration	of	a	solar	PV	system?”	Explain	that	
the	next	task	is	to	suggest	changes	to	improve	the	original	illustration.	Prompt	groups	to	use	
the	information	recorded	on	Activity	sheet	B	and	from	the	briefing	sheet	to	develop	at	least	
one	suggestion	for	each	component.	

4.	 Encourage	groups	to	share	their	suggestions	with	the	class.	As	students	share,	consider	
asking	them	to	suggest	details	that	could	be	added	to	the	diagram	to	clarify	how	a	solar	
PV	system	functions.	Student	suggestions	could	include	the	addition	of	wires	that	connect	
the	house	to	the	electrical	grid,	or	wires	that	connect	the	main	electrical	panel	to	electrical	
appliances	within	the	house.	

5.	 Provide	each	student	with	Rework the Illustration	(Activity	sheet	C)	and	explain	that	the	
final	task	is	to	create	a	“three-star”	illustration	of	a	solar	PV	system.	Encourage	students	to	
use	the	suggestions	noted	on	Activity	sheet	B	and	the	criteria	for	an	effective	illustration	to	
guide	their	work.

Explore the main components of a solar PV system (Cont’d)
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1.	 Encourage	students	to	use	Assessing My Understanding of the Important Components of a Solar 
PV System	(Assessment	materials	A)	to	self-assess	their	understanding	of	a	solar	PV	system.	
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solar PV 
system 
component

Functions 
What does the component 
do?

sequence of the components
What component comes 
immediately before? 
Immediately after? 

suggestions to improve the 
illustration

Solar PV cell •	 PV cells are where light 
energy from the sun is 
converted into electrical 
energy.

•	 A typical PV cell is 156mm 
by 156mm, and can be 
between 0.2mm and 
0.5mm thick.

Before

After

Bi-directional 
meter

Before

After

Main 
electrical 
breaker 
panel

Before

After

Solar array Before

After

Identifying Important Functions
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solar PV 
system 
component

Functions 
What does the component 
do?

sequence of the components
What component comes 
immediately before? 
Immediately after? 

suggestions to improve the 
illustration

DC disconnect Before

After

Solar panel Before

After

Inverter Before

After

AC disconnect Before

After

Identifying Important Functions (Cont’d)
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Description of Solar System Components

Briefing sheet A

Solar PV cell: Solar photovoltaic cells (PV cells) are where light energy from the sun 
is converted into electrical energy. “Photovoltaic” actually means electricity from 
light: photo = light, voltaic = electricity. PV cells are made of a positively-charged and a 
negatively-charged film of silicon placed under a very thin layer of glass. A typical PV cell 
measures 156mm by 156mm, and can be between 0.2mm and 0.5mm thick.   

The conversion process begins when light from the sun is absorbed by PV cells. PV cells 
collect particles of light, called photons. When photons are absorbed by PV cells, they 
collide with silicone atoms inside the cell. This collision knocks electrons free from their 
atom hosts. The negatively-charged free electrons are attracted to one side of the silicon 
cell, which creates an electrical current that can be collected by a solar panel.

Solar panel: A solar array is a group of more than one solar panel. When more than one 
solar panel is used in a system, the panels are referred to as a solar array.

Wires: All of the electrical components of a solar system are connected with wires. The 
wires are often housed in a sheath called a conduit to protect them from damage caused 
by weather, rodents, and other hazards. A string of solar panels connected in a row with 
wires is described as being wired in series. When two separate strings of solar panels are 
connected, the strings are said to be connected in parallel. Connecting more panels in a 
series increases the potential voltage of the string. Connecting more strings in parallel 
increases the potential amperage of the array.

DC disconnect: After electricity is gathered by solar arrays, it travels through wires to 
the DC disconnect. The DC disconnect is a switch that can be used to disconnect the 
solar array from the inverter. The solar array itself can never be shut off and will still 
be “live” even if it is disconnected from the rest of the solar system. The DC disconnect 
allows repairs or service to the inverter and other equipment to be completed safely.

Inverter: The inverter converts the direct current (DC) electricity generated by the solar 
array into alternating current (AC) electricity. This is important because household 
appliances and other electrical devices use AC electricity.

AC disconnect: After electricity has been converted into AC, it flows through the AC 
disconnect. The AC disconnect is a switch that can be used to physically disconnect the 
entire solar system from the main electrical panel. The AC disconnect can also be used 
along with the DC disconnect switch to allow repairs or service to the inverter and other 
solar system components to be completed safely. 
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What are the main components of a school solar PV system?Briefing sheet A (Cont’d)

Description of Solar System Components (Cont’d) 

Main electrical circuit breaker panel: The electrical breaker panel is a necessary safety 
component for any device that uses electricity, including a home or business. Breakers 
are devices that automatically disconnect or are “tripped” to stop the flow of electricity 
in the circuit if the amperage goes too high. Electricity from the electrical grid enters 
through the breaker panel and can be disconnected by flipping the “main breaker.” This 
disconnects the entire building from the grid. Breakers can be easily reset once tripped. 
The breaker panel also houses many smaller circuit breakers which protect all the wires, 
lights, machines, and any other electronics including the solar array from electrical 
surges.

Bi-directional meter: Buildings without solar energy systems only import or bring in 
electricity from the power grid, so they are usually only equipped with electrical meters 
that measure the electricity that comes into the building. Buildings with solar arrays 
can send electricity to the power grid during times when the solar array produces more 
energy than the building uses. A bi-directional meter measures and records the amount 
of power that flows both in and out of the building. Buildings in Alberta are charged for all 
the electricity that they import from the grid, and are given a credit for any energy that is 
exported, or sent out to the grid. If a building sends out as much electricity as it brings in, 
it is said to be “net zero electric.”
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How a Solar PV System Generates Electricity
In most home or school solar systems, solar panels are placed on the roof. A typical solar 
PV system mounted on a flat roof will have panels tilted at 15 degrees and facing south, 
with no shade on the panels, especially during the hours of brightest sunshine (9 a.m. to 
3 p.m.). Trees or other objects that cause shading during this time will cause significant 
decreases to power production. Even if a small part of the solar panel is shaded, power 
production can be reduced by more than half. 

Converting energy from the sun into electricity begins when sunlight lands on solar 
panels. Solar panels contain photovoltaic (PV) cells that transform incoming sunlight into 
electricity (“Photovoltaic” means electricity from light — photo = light, voltaic = electricity). 
PV cells are made of a positively-charged and a negatively-charged film of silicon placed 
under a thin slice of glass. 

The PV cells collect particles of light, called photons. When the photons are absorbed by 
PV cells, they collide with silicone atoms. This collision knocks electrons free from their 
atom hosts. The negatively-charged free electrons are attracted to one side of the silicon 
cell, which creates an electrical current that can be collected.

This current generated in each solar panel is gathered by wiring individual solar panels 
together in series to create a solar photovoltaic array. Many solar panels can be connected 
together, and the electrical current they generate can be collected by wires. 

After it is collected, the electricity then flows to an inverter. At this point in the process, 
the electricity is DC (direct current). However, the electricity used in most homes, schools, 
and industries is AC (alternating current). The inverter is the device that converts direct 
current (DC) electricity to alternating current (AC). 

Once the electricity has been converted to AC, it travels to an electrical panel. The 
electrical panel is the “hub” of all of the electrical wires in a home, school, or industry. 
The electrical panel distributes the electricity to all the circuits in a building. Electrical 
appliances can be “plugged in” or connected to these circuits, connecting them to the 
electricity that was generated by the solar panel. 

The next step involves an electric utility meter, which is usually located on the outside 
of a home. In Alberta, most homes with solar PV systems are connected to the “power 
grid”—the system that generates then distributes electricity. After measuring how much 
electricity a home or school uses, the meter can then send any unused solar-generated 
electricity into the power grid. 
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success criteria how am i doing? 

I	can	identify	the	main	components	of	a		
solar	PV	system.	
Examples:	

Next	steps	(e.g.,	use	criteria,	ask	for	help):

I	can	describe	the	important	functions	of	the	main	
components	of	a	solar	PV	system.
Examples:	

Next	steps	(e.g.,	use	criteria,	ask	for	help):	

I	can	use	criteria	to	create	an	effective	illustration	of	
the	main	parts	of	a	solar	PV	system.	
Examples:

Next	steps	(e.g.,	use	criteria,	ask	for	help):

Assessing My Understanding of the 
Important Components of a Solar PV System

Assessment materials A

Name:

1.	Provide	examples	that	show	how	you	have	met	the	success	criteria.	
2.	Use	the	rating	scale	to	indicate	how	well	you	have	met	the	success	criteria.	
3.	Describe	the	next	steps	in	your	learning.


