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How Your Photovoltaic (PV) System Works 

Main System Components 
 
 
 
 

How Solar Works 
Your system gets its power from the sun!  In a nutshell, the photovoltaic (PV) modules mounted on your roof absorb 
sunlight (photons) and convert it to electricity.  The electricity from your PV modules is direct current (DC) electricity, 
just like the electricity produced by a battery.  Your inverter inverts or changes the DC electricity to alternating current 
(AC) electricity, which is the same type of electricity that your electric utility provider supplies. 
 
During daylight hours, the electricity from your inverter is used first to instantly power anything needing electricity in 
your home.  Any excess power produced by your system that is not used instantly will be fed back to the utility grid.  If 
your system produces excess power that you are unable to use during daylight hours, both TEP and TRICO offer net 
metering so that you can credit the excess generation toward consumption at other times such as at night.  (Keep in 
mind that any electricity that you use at night is still provided by your utility company.)  See the section on 
“Understanding Your Utility Bill” for an explanation of net metering and a description of the difference between your 
solar meter and your billing meter. 
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Reading Your Inverter 
Your inverter(s) will turn on and off automatically every day.  During daylight hours, the inverter displays production 
data from your system.  At night, the inverter is in standby mode because your PV array is not producing any power. 
 
Your inverter is equipped with LED status indicators that allow you to determine the operating mode of the inverter as 
well as possible operation errors.  For a complete list of the indicators that might display on your inverter, please refer to 
the operating manual that came with your system.  If your system did not come with a printed manual, you may obtain a 
copy from the TFS website: 

http://tfssolar.com/pv-documentation/ 
 
Simply search for your inverter and click on the link to download the manual.   

General Safety Precautions 
Your system was designed and installed according to international safety requirements, but as with all electrical and 
electronic equipment, certain precautions must be observed when operating the equipment.  To reduce the risk of 
personal injury, be sure to observe all of the safety precautions listed in the operation manual for your system: 

 
http://tfssolar.com/pv-documentation/ 

Turning Your System Off 
You should not need to turn off your system but in case of an emergency, your system can be turned on and off by using 
the AC and DC disconnects, which are switches used to connect or disconnect components in your PV system.  The AC 
and DC disconnects for your system should be clearly labeled.  The AC system should always be disconnected before the 
DC system.  To turn your system off, please contact TFS or refer to the operation manual for your system: 
 

http://tfssolar.com/pv-documentation/ 
 
Here are some general safety precautions for your system that you should be aware of: 
 

 Do not cover or inhibit airflow around the inverter.  Doing so will prevent the inverter from adequately cooling.   

 Do not attempt to open your inverter.  Inverters should only be serviced by an authorized professional. 

 In the event of a power outage, the inverter is designed to shut down.  This feature protects utility workers who 
might be working to restore power to the area.  Your system will not produce electricity during blackouts.  When 
utility power resumes, the inverter will automatically re-connect to the utility and begin normal operation.   

 Should you experience an emergency such as a fire, explosion, gas leak, severe damage to your PV system or fuel 
spill around the system components, shut down the system immediately by turning the AC and DC disconnects off.  
Use your best judgment when shutting off the inverter during an emergency.  If the emergency requires that you 
seek safety immediately, do so and then alert emergency personnel to the inverter’s location in your home.  

System Maintenance 

PV Panels 
 Cleaning – TFS does not recommend cleaning your panels.  Seasonal rains should be sufficient for keeping your 

panels clean.  If severe soiling occurs (bird droppings, leaves or debris), you can clean panels with water and a soft 
cloth or sponge.  Do not use chemical products or abrasive cleaning materials that could scratch the surface of the 
panels and void the warranty.  To avoid panel damage, do not clean the panels during the day when the panels are 
hot.  Spraying cold water on a hot panel could result in panel damage and void your warranty.  Only clean panels in 
the early morning or late evening when the panels are cool.     

 Shading – PV panels should be kept free from shade caused by trees, power lines or other obstructions.  Check for 
trees that could be shading the panels during daylight hours and trim the trees if necessary. 
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Inverter 
 Cleaning – The inverter should be free of dust and debris.  You should periodically check to make sure the fans are 

free of debris and operating normally.  The intake screens should also be clean and well-ventilated.    

 Shading – During the day, the inverter will become warm to the touch.  This is part of the inverter’s normal 
operation.  Unlike your solar panels, external heating from exposure to the sun may cause excessive internal 
heating.  Make sure that your inverter is shaded from direct sunlight. 
 

Understanding Your Utility Bill 

Net Metering Explanation 
There are two meters for your system, the solar meter and the bi-directional (NET) meter.  The solar meter is typically 
located adjacent to the inverter and measures the cumulative total of all energy produced by your PV system since it 
was installed.  The NET meter is the billing meter installed by your utility company.  This meter measures the difference 
between the electricity delivered by the utility to you and the electricity received by the utility from your PV system: 
  

Power Delivered by Utility to Your Home - Power Received by Utility from Your PV System = Total NET Usage 
  
Electricity produced by your PV system is used first to instantly power anything needing electricity in your home.  This 
power is not reflected on your NET meter or your utility bill.  Any excess power produced by your system that is not used 
instantly travels through your NET meter and into the local power grid.  When you are producing more power than you 
are using, your NET meter numbers will go backward.  When you are using more power than you are producing, your 
NET meter numbers will go forward. 
  
With net metering, if your system produces more energy than you consume in a billing period, the excess kilowatt-hours 
(kWh) are carried forward as a credit to reduce future bills.  Once a year, TEP and TRICO will buy back any credits that 
remain in your account as of your October billing date if you are a TEP customer or your September billing date if you 
are a TRICO customer.  TEP and TRICO buy back credits at current wholesale rates, which are listed on their websites. 
  
Please note: It typically takes one complete billing cycle after your system is inspected by the utility before you will see 
any changes reflected on your bill.   

Utility Bill Explanation 
 A sample TEP utility bill is available on the TFS website:  

 
http://tfssolar.com/wp-content/uploads/2010/03/TEP-Sample-Bill.pdf 

 
Please call the SunShare office at (520) 918-8296 if you have questions regarding your bill. 
 

 TRICO does not currently provide a sample utility bill.  Please call the SunWatts office at 520.744.2944 ext. 1524 if 
you have questions regarding your bill. 

 

TFS Contact Information 

If you have any questions about your system or are experiencing any problems with your system, please contact TFS: 
 

Technicians For Sustainability 
PO Box 1109 • Tucson, AZ 85702 

520.740.0736 tel • 520.743.3307 fax 
info@tfssolar.com • www.tfssolar.com 

 
We hope you enjoy getting your power from the sun!  
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