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SOLAR DO AND SENSE

HOW SOLAR WORKS

Solar panels convert the
sun's energy into electricity.

A control device changes this

b O electricity, enabling it to power
422 electrical items.
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O Items such as a refrigerator and lamp
can plug Into the outlets for power.
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I Storage — Enphase Solution
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Distributed PV (AC Module) and Distributed Storage (AC Battery)
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Simplified
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Solar Panels
Micro Inverter
Load Center
Lights

Grid System
Batteries



OFF GRID SYSTEM
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CONTROLLER
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80 hours

60 hours

40 hours

20 hours

How long does it take to use 1TkWh?
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incandescent bulb

15-watt
CFL bulb

60-watt



Daily Ave. Energy Usage Last 4 Years in KWh
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Effective June 2016 SCE Charge

Tier 1 2 3
Charge 16¢ 23 29 Per KWh
KWh Upto304 Upto608 Over 608 Monthly
100% 200% over 200% Tier Level
Prior to June 2016 SCE Charge
Tier 1 2 3 4
Charge 16¢ 22¢ 28¢ 30¢ Per KWh
KWh Upto304 Upto394 Upto608 Over608 Monthly
100% 130% 200% over 200% Tier Level
Temperatur
Region8 KWh/day KWh/mo e Based Fullerton, CA
Summer 10.1 304 Hotter  Tier Level
Winter 9.2 279 Cooler  Tier Level

; 2019 SCE CHARGE WILL BE BASED UPON TIME OF USE



Actions Taken to Reduce Energy Use:

* Lights- fluorescent or LED installed 2012/13
* Double Pane Windows iInstalled 2012

* Appliances-Latest Energy Star installed 2013

e Air Conditioning-Energy Star installed 2013

e Exhaust fans in attic, garage Installed 2014

* Insulation in Roof iInstalled 2002

e Shut off lights, computer when not in use

 Artificial Grass (reduce water) iInstalled 2014

Oops-Increased Energy Use—Grandson October, 2014



“Cool” Climate Calculator

| ntro Travel Housing Food Shopping Take Action

Transportation Shopping Offsets
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http://coolclimate.berkeley.edu/calculator

CoolClimate Network Carbon Calculator 427116, 9:08 AM

Reduced Carbon Footprint
With.House Electricity
e Generated by Solar Panels
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http://coolclimate.berkeley.edu/calculator

GHG Emissions by Sector - World - 2012
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Fig 1. Average household profile: greenhouse gas pollution
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" Tesla Model S:
The finest
coal-powered car
money can buy
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SACRIFICES TO REDUCE CARBON FOOTPRINT

Don’t Fly—a 737 burns 1 gallon of gas per 1 /2 miles
Don’t Cruise-the Queen Mary burns

2 gallons of bunker fuel per foot traveled
Walk everywhere and save gasoline,

natural gas, coal, diesel, etc.
Don’t eat meat, the flatulence will get you
Don’t use a toilet and save 1 or more gallons of water
Don’t buy on line, UPS or Fed EX

burns extra fuel to your door
Don’t ...
Don’t....




WHY INSTALL SOLAR
PANELS ON YOUR HOME? lllln
?
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https://youtu.be/jabhqz30hhQ

1. Solar panels require more energy to manufacture than they
produce In their lifetime.

2. Solar manufacturing results in more pollution.

Solar Is too expensive for widespread usage.

| will store the excess energy | generate in batteries.

When power goes out, my home is still powered by solar
My solar panels won’t work in the cold winter weather.
Solar panels require maintenance.

The payback is far too long.

A solar electric system will raise my property taxes.

10: Solar panels make my roof to leak, deteriorate, or collapse.



SOLAR PANEL INSTALLATIONS WORLD WIDE

Chart 1.1 Annual Solar PV Installed Capacity and Revenue by Region, World Markets: 2011-2020
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Cumulative Net Clean Energy Payoff
for PV Systems (415 KWh/month) meeting
half of average household use
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Incentive Calculator - CSI Standard PV

e C0990 "ake oo EP00 Deagn Facer - o ]

R e -m N e "™ "~ -

BOLN 1M QM IAPN 32 Nw NGRS 10 Ba PV 1tem 3 nu-odlnnhmu-oﬂ_

et oF W ARt P 4 8 St 0 Smantart Tebr) oo Unhons Bad iy Ak B (o el

ke h 08 IBANY SINIIG BIUNGING N3 1 GRen Sy PARTL 4 Py vams munnumnmmimnm
Propored Arberesce

She Lpe e oty
P tien Fom e Contn
o o "
on futencn Cewee
L ”e
Canlornst Tipe Repsperhs
eta e Lo
BV Srviem Speciic etons
Pumeaus s R NGOt AN

AW ST, P o PIC 100 1 P, L"
A L ) -
Uoereng Menot ot erape wanact
OC Rng v 570 2600 PTC.q ™ shaind FTC eing & esed on N ot ont conel Sen B ner Guate Aspendie & o detels 0 B aduing T
TC Ramag v P10 2 pate.
e Pophane Poargy MI10 63 2L AIT DT H 3000 Cwsagn Costoitnm a4 Po s of Pe sumvier liod 7 Do frupived brviem 5 Al Do sotvm vl L7 D S cyplemal e

Thn mwader cegursn B 30dion of 3 meterdagiay 10 Quath Yor P T3 gragram Tae C8 Goographic Comecton Tha & D 00 of 1 Srnul’ SUut o T mne’ SOUME S0V CIG Stem & D PEgeeed OIS (C) SN0 D Mvus Duiput du

S et T 45 EPEE (vatreery el 8 +LA% o0 bl ater Pleane rvder DT 0TI S0 YTIG FyWE I N ITAONCE BIamon L

R ) L e O 2 Lt of Dagase - Aaetn e b -.--W“R-—.-ﬂh*ﬂ*.‘

Brrtew Padurpnce Vs Saaapn Fachir " 8 B e o7 B Dengn -
[TV - CHRnag Tha & D poduct of e Desgn Facor ant T COC AL Rutng

mcentve Tha B ™l fCevvE b B rICeNet wywem § 8 e rodect of e (3 Ratng and e noeveve Sate
e L Boees N L b Toane be pwarn I e Tl T3 monsin fein Bl & retatend e yie ol be e B .y A s St (B
Maang Shating Decate Facson .-‘--muunmwuw“‘“uuamm&h” Poate win Pl ol ey Gm——ih vy
Jemuny » e R W NG BANEE D00 T TRAAGUEI0R OF B DU Sytem P D (I MAEDOOR A0 IEeCE I ISSACEIONA A0 (elerved (S Aaang WAt ol egueed
FAITERON Ma4 DOAN DTN I8 MDTTRd ® NTENG By e P Adrenarety |
ooy » L] An of BUGH. P CSLLPDE oottty sertrm endng 49 hlras
Ve n » ) 2 Catemated WA Droduction B Tdwnded 1 T b
o - we S COLAL rutng & rounded 1 B wat
5 CHining & fiwnded B D wet

bd » - 3 Oy T @ Snded 1o | QARCON Sofe
e » m T mceatue & sended b B dele
o » o
-t - -
Su— » e E-mnall csi-epbbBaasc-Inc.com with guastions or commants
e » e
Homate ot e © 2007-2010 Californin Solar Initiative Program Administratoes | conditions of use | privacy policy | accessibility
Decemow L] -
Arw TR Segreen ”
A AT ey 0 e v
Cptasl T8 grrpated worwd | o
Oprasd 10 Caten) TN ” -
1 Mhptod By 13 e b

121251



http://www.csi-epbb.com/default.aspx

Ralls Up,
First Panel To Go In

Installing Brackets
Under Shingles

S —



Shows 15 degree +
Angle of Panels

E‘
Panels In First Two Rows
Tilted for Best Sun Angle

S ——



Looks like my house
Is flying away
looking Northwest

Cindy’s Trees
shade at 3 pm

Roof is full of
pipes, skylights,
etc.






Meter/Load Center
Cut off switch Is to disconnect solar

Enphase Envoy
Brains of System
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SOLAR PANEL
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Process: (Due Diligence a must!)
» Establish Specifications-What do you want?
e Research What is Available
e Everything in Writing
e Check With Roofing Company OK to Install Solar Panels
« Solicit and Evaluate Contractors
o Competent Contractors
e Contractor License, Insurance, BBB complaints
e Evaluate Bids,
o Equivalent Design, Conditions, Warranties, Materials
e Price (Turn Key include all taxes, permits, licenses, etc.
e \What sets one company apart from others?




Contract Negotiations and Award Everything in Writing
Drawings and Specifications
Review Drawings To Be Sure Meet Contract
Permit (City, Fire Department, HOA)
Application to Utility (SCE)
Installation (3 Days)
Plan to be there to oversee materials, work being done
Don’t be afraid to ask questions
Inspections and Approvals
City Inspector Your Friend-be with him during inspection
Connect System —Permission by Edison to Connect



Notify Insurance Company that panels are installed
Installer Provides Warranties, Lien Releases, Manual
Monitor System (Computer App)
Compare System Production vs. Design
Generation Daily and Monthly Basis (SCE/App)
Savings
Enjoy Meter Going Backwards and $10 SCE Monthly Bill
File for Rebate With President Obama on your Taxes
Check For Problems-Discuss with Installer
|_eaks In roof
Questions you may have



Turnkey Installation including permits and approvals
Contract: $23,000 (special roof connectors, Ml,batt. con)
Rebate: $7,000 (will apply w/ 2016 taxes)
Total Capital: $16,000 Net Cost

Anticipated Savings: $1,200 first year
Monthly Electrical Bill: $9.54 for grid distribution (May go up)

25 year guarantee on panels and micro-inverters
10 year guarantee on installation
Current metal roof has 35 year guarantee remaining

TER—



Help

2261 Avondale Dr Fullerton CA 92833
Real Estate Parcel Type: Residential
System Type: Solar PV
System Leased: No
System Capacity: 4000.00 Watts *
Annual Energy Output: 6,491.16 kWh
Interconnection Date: 7/23/2015*
Utility: Southern California Edison
Climate Zone:

Utility Rate (per kWh) $0 15000 $0.22500 | $0.30000 |
2016 Energy Cost Savings $973 67 $1,460.51 | $1,947.35 | N/

Solar Capacity Factor: 18.53 %
Age: 0 Years *
System Remaining Lifetime: 25 Years *
System Expected Lifetime: 25 Years *
Annual Discount Rate: 3.00 %
Annual Energy Escalation Rate: 2.00 %
Annual Solar System Degradation Rate: 1.00 %

Asterisks (*) denote operator specified values and cannot be verified for
accuracy by the California Energy Commission

Program Source:Real Estate Parcel Owner



http://www.gosolarcalifornia.org/tools/save.php

$0-DOWN LOAN $0-DOWN LEASE/PPA

20 Year Net 20 Year Net 20 Year Net
$200000 Savings $13:000 Savings Savings

Qut-of-Pocket Qut-of-Pocket
$12,000 NetCost $0 cont Cost

8.9 Years Payback Immediate Payback Payback

Increase in [nerease in Increase in

% ar mara % nr mnre

STEP 2: Get competing solar quotes online, no phone calls required. Compare Solar Quotes

s0k —-‘ 0K __-‘

$-10k

20yes 20yrs 20yrs

Based upon $100 per month electricity bill



https://www.energysage.com/market/estimate/enter/

A LOOK $60k — == Cash Purchase
AT WHAT S50k _ = Putchase with Loan
NQUEOSE oot ioe Lok i o

BY LEASING
$30k —
A comparison of MK
how much a residential $10k _ /
solar system could
save a New Jersey 0 ;
homeowner, depending
on whether it was -$10k — /
bought up front, bought
with a loan, or leased $20k — /
-$30k //

Up-Front Cost QYr. 10yr. 15yr.

N
o



Solar City Lease Contract (free for similar sized system)
Basic Charge about $80/month
Tax about $7.50/month
Surcharge $ 7.50/month
Total about $95/month
Annual increase 2.9%

Very happy with negotiations, contract, installation,
operation and savings

C——



Alternatives buy vs “free”

Buying is preferred
More $ savings
Risks in possible maintenance costs

“Free”’-apparently problems
Monthly charge--some complaints little or no savings
When sell home may be contractual problem
2.9% increase/year so $75 yr 1 goes to $128 in 20 yrs
Remove at end of lease, or renew lease



Problems with my roof:

Metal shingles need special brackets to assure integrity of roof
Must know how to walk on roof so won’t dent shingles

5 contractors (contract cost before rebate)

Solar City—no bid due to of roof-some negatives on leasing- free!
Freedom-$17,000 low bid, not impressed with sales person or co

Pederson Dean-highly recommended but no bid because of roof
Infinity solar-$20,000 mid-price, impressed, could not handle roof

Vasco-$23,000 good company, highest price, could handle roof




Composite roof which is on most houses
Remove shingles then built up roof
10 year warranty on built up roof but 25 warranty on panels
Rebate
IRS 30% changes In future years unless congress extends it
California rebate program discontinued -I did not get it
Net Metering program with SCE
| have 20 year agreement with SCE for current pricing
A future program may not be as lucrative



Go paperiess

HERN CALIFORNIA

JISON

VATIONAL® Con

al www.sce.com/ebilling. It's fast, easy and secure,

Your electricity bill

VON COELLN, FREDRIC / Page 10of 6

ervice Inquiries call 1-866-701.7868,
services call 24 hrs a day, 7 days a woek

wd: Apr 27 16

Customer account 2-14-287-1474
o7 o S

Service account 3-006-9805-88

S AV INDALEDR . O
FULLERTON, CA 92833

Rotating outage  Group NOO1

ount summary

° $1053
red 04/06 -$1053
I $0.00
oS o= $9.54
you owe by May 16 16 $9.54

Net energy metering annual billing month #3.

For information concerning your net consumption and
generation, please refer (o the "Details of your lracked

sived a California Climate Credit

ling climate change and so can you! Your bill includes a Climate Credit from a state program (o cut carbon poliution while

wur energy costs, Find out how at EnergyUpgradeCA orgicredit

‘s' section of the bill.

 the electricity you are using
Electricity (kWh)

r 26 '16

/ usage this month in kWh

276
481
-205

Your noxt billing cycie for meter 222013-081929 will

end on or about May 25 '16.

Monthly Charge $9.54

Calculation of Usage

April 2016 kWh
Enphase Generation 646
Transmitted to SCE 481
Used during day 165
Used at night 216
Total used 441
Excess “sold” to SCE 205

SCE Account


https://www.sce.com/wps/myportal/home/mysce/myaccount/!ut/p/b1/04_Sj9CPykssy0xPLMnMz0vMAfGjzOIt3Q1cPbz8DTwNwlwsDTy9TM3CDFycjA0szIAKIpEV-If4ghS4mnmZWDoZGfgaE6ffAAdwNCCkP1w_ClUJFhegKnAPCTQ28DQONPALdnQ0NjAwgyrA44aC3NAIg0xPRQARaJMM/dl4/d5/L2dBISEvZ0FB

ENPHASE
ENLIGHTEN

Components’ proportions not to scale


https://enlighten.enphaseenergy.com/pv/systems/847948/production/grid/hours

Multiplication effect = Increase selling power

In the case that the power of the solar panel is big enough ,

household electricity can be supplied from solar energy only.
Electricity consumption for household use

Electricity generated from solar panel

Power
Storage
Power Storage = e
iy ectricity that n ici
The electricit : electricity
is :h'::: ,:,'ct;,z f,;;c,ﬁ sold to State Grid. | priceis
+ "/ ( extra electricity) Utha pioht
| |
CBU e A Sl |
f. StateGrid | | |« e s s Keieie AiE e s }
23:00 12:00 [J§19:00 23:00

Invert output from power storage battery,
reduce the using of grid electricity when the
electricity price i1s high.

Power
storage battery



2016 Monthly KWh With Solar Panel

‘ ||I‘| “I‘l ||I|| h||| “I‘| || Bought From SCE
&

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

900

675

45

o
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-225

B Enphase Generation [ Transmitted to SCE [ Used During Day B Used During Night
B Total Usage Excess Sold to SCE
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i
paperless at ww.sco.con\lebn .
$0 .93
s x $0.03100 S
$9.87
$0.49
37 xS.00000% _—— $10.38

L9

Yo

Your ovoﬂ!" energ

ur Delivery charges include:
o £0.87 distribution charges

y charges include:

« $0.06 franchise § fo0s

Additional information:

* Sarvice volla
o Your winter ba:

—

}wh
~7 Net Surplus Com
None Sckx;‘ed

4 find out wha!

ge: 240 voits
mﬁno 8"0*

ance: 264 0

ponSﬂlm Optm

Southern Calornia

\

Customer Information (as It appears on your monthly SCE statement):
Customar o Busingss Name

Street Address

City, Stwte, Zip

Phone

Service Account ¥

Net Surplus Compensation (NSC):

O | am inderested in receiving Compansation for the Net Swurplus Ereegy | generate during my 12-month
relevant  period. muscauumw-'mwmn

() 1 am not inlerested in participating in the program and elect not 1o receive compensation.

O In ceder 1o receive Nel Sumplus Compersation (NSC), | certify under penaly of pedury that my
generating faciity is a Qualfying Faciity pursuant % the Public Utiity Regulatory Polces Act of 1978
that is exempt from cersfication filing at the Federal Energy Regulatory Commission (FERC); or,

(. In ceder to receive NSC, | certify under penalty of perjury that my generatng faciity is a Qualifying
Facilty pursuant %o the Public Usity Regulatory Policies Act of 1978 and that | have self.certified as a
Quakfying Facilty with the FERC by property completing and filling FERC Form No. 556, Certifcation of
Qualtying Facility (OF) Status for 8 Small Power Production or Cogeneration Facilty. A copy of my
completed FERC Form No. 556 is attached hercto. NOTE: ths opton is appicable goly to the
California Department of Comections and Rehabitation when installing 8 Renewable Electrical
Generating Facilty sized greater than one megawatt (1 MW) pursuant to Public Utlites Code Section
2827 and Schedule NEM.

Net Surplus Compensation and Renewable Energy Credits (REC) Comp thon: (pd heck one
box below):

O I elect %0 receive a check for my NSC and REC at the end of my relevant period. SCE wil perform a
noemal reconciiation and will 2er0 Gt my BCCoUNt

O I elect 10 roll over any credit for my NSC and REC o my next refevant period. SCE wid perform a
noemal roconcilation and will 2er0 ot my account. Ay NSC credit and REC crecit will be carmied over
into the next relevant period and will be applied %0 my future electricity bills.

NOTE: To receive compensation for RECs associated with your Net Surphss Energy, Form 14935 must
additionally be completed and submitied 1o SCE.

By completing and returming this foem %0 SCE, | confiem the above NSC arxd REC payment selections. |
understand that the terms of my selections are subject %o any future changes directed by legisiature, the
California Publc Utilties Commission, or applicable law. | understand that | can change my compensation
selection once every 12 months,

™

m

(N)
(N)

Foem 14-906 052014



Solar Maid

Cleaning
Dirty Panels




ConsumerReports

August 2016

1.DO It NOW! costs for panels low, competition reduces costs

2.Go for the lowest per KWh cost (from reputable company)
3. Contractor should be member of NABCEP
4.Federal Credits 30% thru 2019, 26% thru 2020, 22% thru 2021
5.Lease not as lucrative as buying
6. Warranty based upon output reduction about 0.5% per year
/.Energy generators trying to reduce incentive of Net Metering
8.Be sure roof in good condition

1.Don’t allow roof penetrating brackets

2.Replace roof first if In poor condition



Go paperless at www.sce.com/ebilling. It's fast, easy and secure.

_1EBisoR Customer Connection

An EDISON INTERNATIONAL® Company

Please visit us at www.sce.com

What To Know About Rotating Outages

This year, the SoCal Gas Aliso Canyon facility (a major storage
facility of natural gas) has restricted operations and is unable to
provide natural gas to poyer plants as in prior years. While SCE
is doing everything it o0 minimize this impact to our customers,
the California Ind ent System Operator (CAISO) may call for
rotating outages.

A rotating outage is a temporary and controlled electric outage that
lasts approximately one hour, depending on circumstances. A utility
manages and rotates the outages to protect the integrity of the
overall electric system. Controlled, rotating outages can become
necessary when the CAISO declares a Stage 3 Emergency. Under
these circumstances, without controlled, rotating power outages on
a relatively small scale, a widespread disturbance to the electric grid
could occur, which would lead to uncontrolled, large-scale outages.
Find out more about at the CAISO Flex Alerts and Stage 3 emergen-

cies at flexalert.org.
Prepare Before a Rotating Outage
+ Conserve Energy: go to on.sce.com/tips

*  Know your Rotating Outage Group number. This information is

located on your bill or log in to My Account. You can also call
11e at 1. 2006111911 and 1iece the vnicroe roennanen cvetoam n aont

July 2016

Pag@ 7 of 8

+ Goto to see which Rotating Outage
Groups are likely to be affected if needed.

* Beready in case of power outage - Have emergency supplies in
a place where you can easily find them — on.sce.com/outagetips

During a Rotating Outage
* Be aware of your surroundings and be safe.

« Turn off all appliances, machinery and equipment that were in
use when the power went out.

«  Switch off light switches (except one). Leaving a light on will let
you know when electricity has been restored.

*  Minimize driving in an outage area. If traffic lights are not func-
tioning, treat as four-way stops.

After a Rotating Outage

* Continue to conserve energy. Energy conservation, both elec-
tricity and natural gas, is critical to help maintain grid reliability
and service.

* To leam more about energy conservation, visit SCE’s website:

on.sce.com/tips, or follow us on Twitter: twitter.com/SCE and
on Facebook at: facebook.com/SCE.
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WHEN DOES AGE
ENTER IN TO YOUR DECISION?



Making electricity with solar panels, entails 91%
less CO2 pollution than using natural gas, and 96%
less CO2 than coal. Not to mention the sun won’t
run out of fuel for another 5 to 7 billion years.

Going solar is the simplest and biggest action a
home or organization can take to reduce its
carbon footprint.



If you believe Iin global warming/climate change
and don’t have solar panels generating electricity
for your house and car you are a charlatan!

“Keep It In the Ground” Government policies will

INCrease Kwh costs

If you can’t afford solar panels-let someone else
do it and at least know you have reduced your

carbon footprint by 20%.

Do 1t Now!
C——



1. Solar panels require more energy to manufacture than they
produce In their lifetime.

2. Solar manufacturing results in more pollution than is saved
Solar Is too expensive for widespread usage.

| will store the excess energy | generate in batteries.
When the power goes out, my home is still powered by solar.
My solar panels won’t work in the cold winter weather.

Solar panels require maintenance.

The payback is far too long.

A solar electric system will raise my property taxes.

10: Solar panels cause my roof to leak, deteriorate, or collapse.



ARS AND SENSE
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o Solar panels convert the
sun's energy into electricity.
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