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Solar Solutions Workshop

Objectives

1. Why people buy solar systems

2. Understand the basic components of a 

solar electric system and information to make some choices

3. Examples of system price and payback based on monthly electric bill 

4. Key purchasing tips from the information sheet

5. A new solar electric technology to consider

6. Backup material - Brief tips for solar hot water heating
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What Is Not Covered

ÅNot a detailed solar system design
ïNo detailed calculation of solar output

ïNo shading analysis

ÅNot an individual financial analysis

ÅNot covering self installation
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Reasons To Install Solar?

1) Economics

2) Environmental Benefits

3) Independence

4) Technology Interest
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Knowing why you want to go solar

will help you make choices and keep the big picture in mind



Environmental Benefits of Solar

ÅSolar Electric

ï3kW system = 6000 pounds/yr of CO2 reduced 

~$14,600 after rebates 

ÅSolar Hot Water

ïTypical system 3,500 pounds/yr of CO2 reduced

$5,000 - $8000 after federal 30% tax credit 

ïCA rebates to start April 2010 up to $1500



Solar Electric System Basics

1) Solar panels convert sunlight 

into direct current (DC) electricity
5) Power from the utility is 

automatically provided at night and 

during the day when your demand 

exceeds your solar production

4) Utility meter spins backward 

when solar power production 

exceeds the house demand and 

power is sold back to the utility

Option: A new meter is required 

for Time Of Use (TOU) metering

2) Inverter converts 

direct current (DC) into 

alternating (AC) current 

for electricity use in the home 

and keeps track on solar output

Place inverter in cool shady 

location for efficiency and 

maximum service life 

3) Existing electrical panel 

distributes solar electricity 

to the house

An separate shut off switch 

may also be required



Considerations in Selecting Solar PV

(aesthetics, efficiency/space, track record)

12-22% efficient

50 year track record

5 ï10% efficient

New to market 

Less sensitive to heat



Effect of Direction &Tilt on Energy 

Output (% less than 30 deg, S)

Flat (0) 15 deg 30 deg 45 deg 60 deg

S -11% -3% 0% -3% -10%

SW* -11% -5% -4%* -8%* -15%*

SE -11% -7% -7% -11% -19%

W* -11% -12%* -17%* -24%* -32%*

E -11% -15% -21% -28% -37%

* More output in afternoon; 

financially better with Time of Use rate schedule



Shading is Critical Issue for Solar

Å Get solar shading measurement from installer, 

from your roof where panels will be located

(X percent shading over the year)

Å Shading trees may be in neighbors yard 

Å Consider tree growth for next 20+ years

Å Close persistent shade can

disproportionately effect output

as much as 3 to 23X shaded area

Å If shade is an issue ask about 

micro inverters or 

panel maximizers (later slide)



Roof Condition and Type

Å Composite shingle 

Å Standing seam metal roof

Å Shake if new and not brittle

Å Tar and gravel flat (not including tilting)

Å Cement tile

Å Spanish tile

Å Shake if old and brittle

Many contractors will not install on:

Å Slate

Å Hardie shake

More 

Expensive 

to 

Install 

Solar

Roof should be in good condition

Å15 ï20 year life remaining

ÅIdeal to install solar on new roof



Solarïwhat size will fit my roof

~ using www.roofray.com ~

ÅType street address, city and state into roofray.com

ÅChoose the roof facing S, SW, SE or West in that order with 

unobstructed exposure 

ÅFollow instructions to locate solar panel area on roof image 

provided by googlemaps

ÅDrag red line to show direction of roof

ÅEstimate slope of roof ïtypical roof is 24 degrees 

(flat is 0: 60 would be a very steep roof))

ÅRoofray provides

ïArray size, peak output and system performance

ïFinancial payback based on utility rate and the monthly bill

(can compare PG&E E1 rate or with older E7 Time Of Use rate) 

http://www.roofrays.com/


5-TIERED RESIDENTIAL PRICING 

USE LESS > PAY LESS
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PG&E baseline rate (percent) as of 3/2010

130%

Tier 4 and Tier 5

Increasing  7 to10% each year



Financial Considerations

ÅState rebate (PG&E)
ï$1100 per kW AC  (shrinking over time)

ïInstaller manages; locked in when paperwork submitted

ïLast step took 14 months before reduced

ÅFederal tax credit
ï30% of system cost ïno limit in 2009 through 2016 

ïHome owner submits information on federal tax return

ïMust have taxes owed to put credit toward

ÅIncrease in property value ïover 100% of net cost
ïUp to 20 times the annual energy savings, 

based on Appraisal Journal 1998



STATE SOLAR REBATES SHRINK 

AS MORE SOLAR IS INSTALLED
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Next Step Rebate 

$650 per kW (AC)

Rebate based on peak AC watt output of total system

Installer submits paperwork

For current rebate status: http://www.csi-trigger.com/

Current Rebate 

$1100 per kW (AC)

http://www.csi-trigger.com/
http://www.csi-trigger.com/
http://www.csi-trigger.com/


Financial Examples 

Solar System Financial Examples

Ave. monthly 
electric bill

System size       
kW AC*

Cost after 
rebate & tax 

credit

First year 
savings   

$ per year

% of 
Electricity 

generated by 
solar

Payback             
in years

Tax Free
Rateof 
Return     

over 30 years

$100 2 $9,660 $700 45% 14 12%

$100 3 $14,490 $914 68% 16 10%

$100 4 $19,460 $1121 91% 11 10%

$150 2 $9,660 $980 37% 10 16%

$150 3 $14,490 $1254 55% 12 14%

$150 4 $19,460 $1487 73% 13 13%

Based on Clean Power Estimator;  www.consumerenergycenter.org

* Note, this is for kW AC (many installers quote in kW DC which is higher)
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http://www.consumerenergycenter.org/


Solar System Financial Examples

Ave. monthly 
electric bill

System size       
kW AC*

Cost after 
rebate & tax 

credit

First year 
savings    $ 
per year

% of 
Electricity 

generated by 
solar

Payback             
in years

Tax Free
Rateof 
Return    

over 30 years

2 $9,660 $980 37% 10 16%

3 $14,490 $1254 55% 12 14%

$150
4 $19,460 $1487 73% 13 13%

5 $24,150 $1746 94% 14 12%

Financial Examples

{
Based on Clean Power Estimator;  www.consumerenergycenter.org

* Note, this is for kW AC (many installers quote in kW DC which is higher)
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Financial Assumptions

ÅCost of the system
ï$7500 to $8500 per kW AC ($8,000 used in example)

ïWarranties;  Prorated (get it in writing)

Å25 years on solar panels 

Å10 years on inverter

Å 5 years on installation

ÅSavings from electricity production
ïincluding future price increases (6.7% / yr since1971)

ï5% used in examples
ÅTier 4 & 5 increased 7% in Jan. 2010

ÅTier 1 & 2 increased 3% in Jan. 2010

üSolar allows you to lock in the price of energy today



Change in Utility Bill
(PG&E)

ÅTwo statements

ï Gas and electric bill monthly (blue bill)

(electric, only connection charge paid monthly)

ïMonthly report on electric energy charges

ÅShows cumulative energy charges

ïSummer time cumulative bill is usually negative

ÅOnly paid once a year (True up bill)

ÅPG&E will write you a check if the electricity credits are 

more than your electricity usage over a full year.
- clock starts in 2010 for payment in 2011 

- however rate is not yet set (estimates are from 8 to 25 cents/kWhr)



Time of Use Metering

10 am 1 pm 7 pm 9 pm
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14.9 ¢ 

Tier 1 Baseline E6 rate 

Non Time of Use

11.9¢

Go with Time of Use (E6) rates (1/2010) 

unless you use a lot of AC, cooking, 

laundry during summer afternoon or 

system size is < 50% of energy needs 

Summer Tier 1 Baseline E6 rates ( May 1 to Oct 31)

(Sat., Sun. and holidays are off peak)



Option: Time of Use Pricing

10 am 1 pm 7 pm 9 pm

10¢
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Off Peak

8.7¢ 

Partial

Peak

14.9 ¢ 

Summer Tier 1 Baseline E6 rates ( May 1 to Oct 31, 2010)

(Sat., Sun. and holidays are off peak)

Go with Time of Use (E6) rates 

unless you use a lot of AC, cooking, 

laundry etc during summer afternoon

or system size is < 50% of energy needs 

Summer peak solar output 

in mid afternoon for S, SW 

& West facing roof

If production 

exceed house 

demand, you 

earn peak rate

Tier 1 Baseline E6 rate 

Non Time of Use

11.9¢



Solar Purchasing Tips
~Working with Installers~

Highlight key items from info sheet

ïGet three bids

ïDonôt give more than $1000 before panels arrive

ïAsk for California Energy Commission AC output 

for your system

ÅThis is what the state rebate is based on

ïConsider Time of Use pricing if you donôt use AC

ïsolar-estimate.org & Yelp.com ïlocal installer info



More Purchasing Tips

Å1BOG.org (1 Block off the Grid)
ïSign up for group purchase discount; no obligation

ïNo significant geography restrictions

ÅCheck if the installer offers a discount for your company

ïExample, discounts for HP and Google employees

ÅCheck contractor license and BBB rating

ÅKeep the big picture in mind ïwhy am I doing this J



New and Emerging Technology

For people willing to be on the leading edge

The benefits are real, however:

ÅFewer installers offer

ÅLess experience installing

ÅLess data on reliability and performance

ÅInspectors have less experience

ÅMay not add value in all situations



Micro Inverters & DC to DC Maximizers 
Significant improvement if you have shade issues

Ask for them if you have shade issues and even if not

ÅInverters/Optimizer with each panel

ïMuch better for optimizing with shade up to 25% more

ïOptimizes each panel even with no shade issues

ïEnables multiple roof angles without multiple central inverters

ïMost track output of each panel separately

ÅEasier to determine panel problems for warranty issues

ÅManufacturers

ïAkeena Andalay PV Panels with integrated Inverter

ïEnphase ïMicro Inverter

ïNational Semiconductor - Solar Magic DC-DC

ïTigo DC-DC



Maximum Energy Capture

Combines PV, Hot Water and Hot Air

Regular PV installation

ÅCaptures hot air 

Åused for hot water

Åforced air heating

Å2 X to 3X total energy capture

Å~25% more cost than just PV

ÅPVTSolar.com



"THE SUPPLY OF SOLAR ENERGY IS BOTH 
WITHOUT LIMIT AND COST;

SOLAR ENERGY WILL POUR DOWN ON US LONG 
AFTER WE RUN OUT OF FOSSIL FUELS."

CHARLES FRITTS, 1886

INVENTOR OF THE FIRST SELENIUM SOLAR PANEL
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The Big Picture



ADDITIONAL MATERIAL
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Solar System Financial Examples

Ave. monthly 
electric bill

System size       
kW AC*

Cost after 
rebate & tax 

credit

First year 
savings    

$ per year

% of 
Electricity 

generated by 
solar

Payback             
in years

Tax Free
Rateof 
Return    

over 30 years

$250 

Good Site 5 $24,150 $2475 70% 10 16%

Poor Site 5 $26,600 $2150 46% 14 12%

PoorSite 
w/TOU 
rates

5 $26,600 $2410 46% 12 13%

Example ïPoor Location
(West, 20% shade, $500/kW more to install)

Based on Clean Power Estimator;  www.consumerenergycenter.org

* Note, this is for kW AC (many installers quote in kW DC which is higher)

http://www.consumerenergycenter.org/


Solar Integrated Roof 
(Known as Building Integrated PV, BIPV)

ÅImproved aesthetics

ÅCost can be similar to roof 

plus solar

ÅCan increase heat in attic

ÅLack of experienced installers

ÅTempting to put solar all over 

even in shade & reducing output

ÅOften use low efficiency cells

Soleô Power Tile

- Solar integrated tile

Dow 

PowerHouse Solar Tile

ïjust announced

Redwood Renewables

- High efficiency design

- local start up



Solar Water Heating

Solar Thermal

Used by Romans!

Á Direct use of sunôs energy

Á Lower cost than PV

Á Good environmental payback

Á Tax credits

Thanks to Breene Kerr at visualizesolar.com


