- i

-
- 4

.
Solar in Texas
Status and Opportunities

Presentation prepared for the Greater Fort Worth Sierra Club

Kristina Ronneberg, Air Quality Planner
YEARS 1266-2016 °
NCTcoe North Central Texas Council of Governments



Presentation Overview




Solar is a low emission energy source. Increased deployment of solar has the
potential to help reduce harmful emissions that contribute to ozone
formation and health concerns.



About NCTCOG

The North Central Texas Council of
Governments (NCTCOG) is one of 24
Council of Governments across Texas
whose main function is to transcend
jurisdictional boundaries to promote sound
development and facilitate cooperation
among member governments. NCTCOG
works on many quality of life issues such as
transportation planning, air quality,
environmental management, emergency
preparedness, workforce development,
and more. For information on all Texas
regional agencies, visit the Texas

Association of Regional Councils.
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Tarrant



https://www.txregionalcouncil.org/

Ozone Nonattainment & Air Quality
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IAttainment Goal - According to the US EPA National Ambient Air Quality Standards, attainment is reached when, at each monitor, the Design Value (three-year
average of the annual fourth-highest dally maximum eight-hour average ozone concentration) is equal te or less than 70 parts per billion {ppb).
AMot a full year of data, current as of 10,/06/2016 Source: NCTCOG TR Dept
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Texas has more solar energy potential than any other US state. Currently, Texas
ranks 7t in the country in installed solar capacity.



Texas’ Benefits From Solar




Solar Abundance

Source: The National Renewable Energy Laboratory



Solar Abundance

. _ L IO S -
- UL > 2
v o 't
u - D

Nationwide small building
suitability by zip code
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Figure ES-1. Percentage of small buildings suitable for PV in each ZIP code

Source: The National Renewable Energy Laboratory 10



Texas’ Benefits From Solar

Meet Growing Energy Demand




Growing Energy Demand

New Peak Demand Records
are being set each year:

2015: 69,877 MW
2016: 71,093 MW

Population Trends

* One of the fastest growing states
e NCTCOG population forecasted to grow by 47%
energy needs, are between 2017 and 2040, to over 10.5 million
growing across North * Per capita Income expected to increase
Central Texas * Thousands of housing units being developed
e Business relocation to North Central Texas

Meanwhile population,
and corresponding

Sources: Energy Information Agency and the Electricity Reliability Council of Texas 2



Texas’ Benefits From Solar

Improve Air Quality
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Texas’ Benefits From Solar




Economics and Financial Stability
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Solar is Here!

Solarize
Projects
Large Solar
Projects and
Municipal and Community
School Solar Solar

Commitments

" Austin, Bridgepor‘t‘ISD,' B | CS nry Plano

Dallas, Denton, CoServ Electric Houston
Duncanville, Georgetown, Austin Energy Garland
Irving ISD, McKinngy, MP2 Energy Wells Branch
Pasadena ISD, Presidio REI, Kohl’s, Target, Ikea, FedEx Gillespie County

17
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Solar Growth, Texas

I Utility Scale Solar Generation - January 2016

ERCOT Solar Installations by Year B cCumulative MW Installed [l 1A Signed - Financial Security Posted
(as of January 2016)
B 14 Signed - No Financial Security
2010 I 15 Mw
2011 I 42 MW
2012 I 82 MW

1,847 MW

2017 2,057 MW

0 500 MW 1,000 MW 1,500 MW 2,000 MW 2 500 MW

Source: ERCOT Future Directions for ERCOT presentation (March 2016) 18



Solar Growth, N
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Annual and Total Rooftop Installations (2008 — 2015)
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TEXAS LAWS

HB 362 (passedin 2011)

* This bill updated the Texas Property Code, Sec. 202.010 and 202.011

* Prevents HOAs from restricting solar panels on homes. However, the home owner must
follow the requirements of the law, and the HOA does have a voice in where they may be
installed as determined by the amount of energy they'll generate in a given location.

e The above aside, the HOA cannot simply deny the installation.

SB 1626 (passed in 2015)

* The "neighborhood in development" loophole had allowed residential developers the
option to block solar installations until the last lot was sold. Due to SB 1626, this
loophole has been reduced to only apply to developments with fewer than 51 planned
residential units (effective 9/1/2015).

TEXAS TAX BREAKS

e Residential renewable energy systems are also eligible for tax exemptions on assessed
valuation. A form can be filed with the County of residence.

e A State of Texas property tax exemption exists involving solar, wind, biomass, and
anaerobic digestion for business installation or construction of such systems.

e Businesses that either use or manufacture or install solar or wind energy can receive
franchise tax deductions and/or exemptions.

Source: http://seco.cpa.state.tx.us/re/incentives-taxcode-statutes.php


http://www.capitol.state.tx.us/tlodocs/82R/billtext/html/HB00362F.htm
http://www.capitol.state.tx.us/tlodocs/84R/billtext/html/SB01626F.htm

The Lone Star State has installed 534 megawatts (MW) of solar capacity,
enough to power 57,000 homes.*

*Source: Solar Energy Industries Association, SEIA.org/smi. Acquired August 2016. Data as of December 2015.



Solar 101 Basics: Electricity, Power, and
Energy Terminology

Photovoltaic (“PV”): Electricity from light.

Solar Cell: Converts sunlight into electricity.

Photovoltaic Module: Multiple solar cells connected in one unit.
Photovoltaic Array: Multiple photovoltaic modules.

Direct Current ("DC"): Electricity that flows in one direction.
Alternating Current ("AC"): Electricity that changes direction.

Inverter: Device that changes DC to AC.

Watts: Electrical power at any given moment.
Watt-hours: Quantity of electrical power over time.

Kilo: 1,000 of something.
1,000 watts = 1 kilowatt
1,000 watt-hours = 1 kilowatt-hour

Source: Dan Lepinsky, June 2016.
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Solar 101 Basics: Financial Terminology

Grid-Connected: Connected to the utility lines.
Leased System: On the business, owned by a third-party.
Net Metering: Credit for energy sent back to the utility.

Net Zero: Energy credit balances energy consumed.

Parity: Energy value balances loan payment.
"PPA": Power Purchase Agreement.

"REP": Retail Electric Provider.

Source: Dan Lepinsky, June 2016.
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Source: Dan Lepinsky, June 2016.



pasic Overview: 3

Photovoltaic modules
convert sunlight into
electricity.

"Inverter" - converts
solar DCinto
household AC.

Utility meter:
Measures power
consumed and all
excess power fed back
to the utility grid.

The solar electricity serves the building loads first. Any excess is fed out to the utility grid
to the neighbors, and may accrue credit to the owner.

Source: Dan Lepinsky, June 2016.
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Homes with rooftop solar command a premium of $15,000 (for a typical size
3.6 kW PV system) and sell up to 50% faster than non-solar homes.*

*Source: Sandra Adomatis and Ben Hoen. Appraising into the Sun: Six-State Solar Home Paired-Sale Analysis. Lawrence Berkeley National Laboratory. 2015



1. Educate Yourself

3. Financing a Solar Installation

4. Finding Certified Installers

27
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Go Solar Texas

1. Educate Yourself

Many more resources are available at
gosolartexas.org

Resources for:

* Homeowners

* Business Owners

e Local Governments

e School Districts

e Utilities

e Solar Professionals (Industry, Real
Estate Agents, Appraisers, etc.)

Go Solar Texas

28


http://www.gosolartexas.org/
http://www.gosolartexas.org/
http://www.gosolartexas.org/

energysage

2. Is Solar Workable for My Home?

Get competing solar quotes online

A few considerations that will impact the
Return on Investment (ROI): T T
e Orientation of your home or business Energy Sage: Get Competing Solar Quotes Online

(does it have a South or Southwest facing = SOLARENERGY:

roof that receives ample Sunllght) 2 LATEST SOLMRENS: b Schewiits Dieaigrs Sokar Trne 1 Sive Sppac For Solar Per Gamarsiiin
e What financial incentives are currently S e G

. SOLAR ENERGY CALCULATOR

available m Lits start it your ocationd
e What Retail Electric Provider you have and

whether there is one who will compensate

 rievuss I vor |

you for electricity generated
* The type of system you want installed
* Price of electricity e ‘

* How much electricity you consume Solar Energy: Free Solar Power Calculator
annually

29


https://www.energysage.com/
https://www.energysage.com/
http://solarenergy.com/solar-calculator
http://solarenergy.com/solar-calculator
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Financing a Solar Installation

Like buying a car, there are different options to
consider to best meet your needs, and a variety
of incentives can help make the economics
work:

Step 1) Calculate the Return on Investment

(ROI)

Ask your installer to include an ROl estimate
on their quote or, develop your own or
validate an installers quote by using the
tools provided here

Most installer quotes take existing incentives
into account, so make sure you can claim
incentives for an accurate ROI

@ Solar Estimate

Solas Estimate is Amarica's leading sodar caloulator shawing selar prices aed the oot of 2 sodar system after rebates

Solar Estimator: Shows Solar Prices and
Cost of Systems after Rebates

EXPLANATION OF ON-LINE COST ESTIMATOR CALCULATIONS

This cost calculation spreadsheet file will help you calculate

1. The Total Installed Cost and Total Installed Net Cost

2. An equivalent $/kWh for comparison to current utility rates

3, Estimated Cost savings over 30 and 40 years for four different size solar PV systems assuming sola
paid for upfront (i.e. no financing costs are included in this simplified spreadsheet)

Installed PV solar systems on a typical home can range from 2kW(dc) to over 10kw(dc). The average
capacity is about 5.0 kW. In mid-2013 in the DFW area, an average complete Installed price was app
$3.75/Watt. This price in kW would be $3.75/Watt x 1000 Watt/kw = $3,750/kW of installed power.

The worksheets in this file are:

Notes-Overview - this worksheet page

Calculations - the main calculations worksheet page. The two key inputs for users to enter Is their to
electricity usage in kWh and their current effective utility rate in $/kWh.

Worksheets 33, 50, 67, and 100 are detail worksheets for annual and summary calculations. No user
required for these worksheet pages. The calculation results from these pages are fed back to the "Cal
worksheet to provide summary information.

Plano Solar Advocates: On-Line Cost Estimator Tool

30


http://www.solar-estimate.org/
http://www.solar-estimate.org/
http://www.solar-estimate.org/
https://drive.google.com/file/d/0B_4sBDtDZOxeN29IYnViLTVmQk0/edit?pli=1m
https://drive.google.com/file/d/0B_4sBDtDZOxeN29IYnViLTVmQk0/edit?pli=1m
https://drive.google.com/file/d/0B_4sBDtDZOxeN29IYnViLTVmQk0/edit?pli=1m

3. Financing a Solar Installation

Like buying a car, there are different options to
consider to best meet your needs, and a variety of
incentives can help make the economics work:

Step 2) Evaluate Payment Options (seeside 23/25also)

* One important distinction is whether the
system is for residential or commercial
application (incentives differ as does the
payment options available)

e Consider differences between a Purchase,
Lease, or Power Purchase Agreement model

e Consider Shared Renewables/Community Solar
program if your home/business is not suitable
for solar energy installation

&N

SOLAR 101

HOME  GETTING STARTED  COST OF SOLAR  FINANCING SOLAR  STATE INCENTIVES  OURBLOG  VIDEOQS

Solar Finance Overview

Going Solar doesn't have to cost an arm and a leg. It used to he the caze thar putting solar panels on your roof would cost
tens of thousands of dollars and would take over 20 years to pay off. That is no longer the case.

Recent industry developments have allowed the cost of solar

power to come way down. Federal, state, and local incentives
have increased, lowering the payback pericd dramatically.
Additionally, companies have come up with new and hetter
ways to help you finance your solar installation.

If you would like to learn more, please fill out our free
evaluation form and we will have a solar expert contact you to
determine which option is best suited for your situation.

)V\"’.!; Here is a brief overview of the different ways in which you can
o -

go solar.

= W __—=

Residential Solar 101: Solar Finance Overview

Issues & Policies

HOME » ISSUES & POLICIES » DISTRIBUTED SOLAR

Shared Renewables/Community Solar

Shared renewable energy arrangements allow several energy customers to share the
benefits of one local renewable energy power plant. When the power is supplied strictly by
solar energy, it is sometimes called "community solar.” The shared renewables project
pools investments from multiple members of a community and provides power and/or

financial benefits in return.

SEIA: Shared Renewables/Community Solar

31


http://www.residentialsolar101.org/solar-finance-overview
http://www.residentialsolar101.org/solar-finance-overview
http://www.residentialsolar101.org/solar-finance-overview
http://www.seia.org/policy/distributed-solar/shared-renewablescommunity-solar
http://www.seia.org/policy/distributed-solar/shared-renewablescommunity-solar
http://www.seia.org/policy/distributed-solar/shared-renewablescommunity-solar
http://www.seia.org/policy/distributed-solar/shared-renewablescommunity-solar

3. Financing a Solar Installation

Three Typical Financing Options

Purchase

Requires capital to finance

Property owner responsible for
operations/maintenance

Property owner claims
rebates/incentives

Generally most advantageous to private
(taxable) entities

Not a common approach for government
entities due to lack of tax benefits
(unless grants or loans are available)

IL R INSTITUTE FOR
7 Local Self-Reliance

Initiatives Rules Library Reports & Resources Archives

Overview o Explore All

Ultimate Solar Calculator “App” Helps You Choose: To Own or
Lease?

Artlcles o Rules o Resources

Popular in Energy

An App ITv;hat Helps You Choose To Own or Lease

Lease

Often requires down payment

System owner is responsible for
operations/maintenance

System owner (3" Party) monetizes
rebates/incentives

Lease payment is fixed rate not tied to
the power generated — typical 15 year
term

Common for government entities where
PPA is not allowed

Power Purchase Agreement

Typically no down payment

System owner is responsible
operations/maintenance

System owner (3" Party)
monetizes rebates/incentives

Purchase the power generated at
a fixed rate — typical 15 year term

32


http://www.ilsr.org/ultimate-solar-calculator/
http://www.ilsr.org/ultimate-solar-calculator/
https://ilsr.org/ultimate-solar-calculator/

3. Financing a Solar Installation

Step 3) Evaluate Available Incentives

Incentives for Solar Installations: The Database
of State Incentives for Renewables &
Efficiency” (DSIRE) lists all known state,
regional, and local incentives and is the best
initial resource to use to identify incentives for
residential or business.

Utility Company Pay/Credit:

There are some utility companies that pay or
give credit for excess solar energy. Visit
www.powertochoose.com to find a utility
company offering these programes.

Database of State Incentives for Renewables & Efficiency”

NC STATE

UNIVERSITY

www.dsireusa.org

Power to Choose Available Purchase Offers
Property Tax Exemption

Fannie Mae Green Initiative Loan Program
Business Energy Investment Tax Credit (ITC)
Property Assessed Clean Energy (PACE)
Rural Energy for America Program (REAP)
Renewable Energy Buy-Back Programs
Residential Renewable Energy Tax Credit/Business
Energy Investment Tax Credit

Property Tax Exemption

SECO LoanSTAR

Rapid Depreciation (MACRS)

33


http://www.dsireusa.org/
http://www.dsireusa.org/
http://www.dsireusa.org/
http://www.dsireusa.org/
http://www.dsireusa.org/
http://www.powertochoose.com/

4. Finding Certified Installers

Texas does not have any specific licensing
requirements for solar installers.

A few best practices to consider when selecting

an installer:

* Obtain at lease 3 quotes from different
companies

e Consider Oncor’s Take a Load Off, Texas
Provider Search; Texas Solar Energy Society
members; or North American Board of
Certified Energy Practitioners (NABCEP)
certified professionals

e Check quotes using the Department of Energy
PV Watts Calculator (check ‘TMY3’ for Weather
Data)

" :.'fr'-'-i.-n-o--- --..'ﬁ PETFEETAFL TIPE A :n.u..:‘l'-u-i-"f-'..:.. ahil .Lﬂu L RV Ii ‘“ﬂ

ﬁ =="¢y  TAKE A LOAD OFF,
‘ , - TEXAS PROVIDER
SEARCH
e |

TXSES: HOW TO
~ CHOOSE A SOLAR
INSTALLER

PVWatts' Calculator IINREL

NREL PV WATTS
ONLINE TOOL

ffffff
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http://www.takealoadofftexas.com/index.aspx?id=select-service-provider
http://www.takealoadofftexas.com/index.aspx?id=select-service-provider
http://www.takealoadofftexas.com/index.aspx?id=select-service-provider
http://www.takealoadofftexas.com/index.aspx?id=select-service-provider
http://txses.org/how-to-choose-a-solar-installer/
http://txses.org/how-to-choose-a-solar-installer/
http://txses.org/how-to-choose-a-solar-installer/
http://pvwatts.nrel.gov/index.php
http://pvwatts.nrel.gov/index.php
http://pvwatts.nrel.gov/index.php
http://www.takealoadofftexas.com/index.aspx?id=find-provider
http://txses.org/texas-solar-energy-societys-business-members/
http://www.nabcep.org/certified-installer-locator?country=United+States&state=TX&cert=
http://pvwatts.nrel.gov/index.php

Could solar not be right for me?

Other Ways to Purchase Solar Energy:

Solarize Campaigns: Group purchase option
where participants benefit from economies of

scale — resulting in a lower cost per installed KW.

Several examples of Solarize campaigns are here
that could be replicated:

e Solarize Plano

e Solarize Garland

e Solarize Wells Branch

Community Solar (aka shared solar or solar
gardens): Community solar is the sharing of

renewable solar power from a centralized source.

Realize the benefits of solar without requiring an
solar installation of their own

Powered by
® / sunchot

U.S. Department of Energy

THE SOLARIZE GUIDEBOOK:

A community guide to collective purchasing of residential PV systems

NREL: The Solarize Guidebook

= m _

El Paso Electric |

)

-

Nueces Retail
Electric Cooperative

Fgpa

Community Solar Projects in Texas
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Key Resources To Assist in Evaluating Solar
Energy Options or to Learn More

HELPFUL TOOLS

INDUSTRY ASSOCIATIONS AND

GROUPS
e Solar Energy Industries Association
(SEIA)
e Solar Electric Power Association
(SEPA)

» Texas Solar Energy Society

 Texas Renewable Energy Industry
Alliance (TREIA)

* North Texas Renewable Energy
Group

* Plano Solar Advocates

* Solarize Texas

e Solar Instructor Training Network
(SITN)

* Solar Energy International Solar
Professionals Certificate Program

* North American Board of Certified
Energy Practitioners (NABCEP)

* Oncor Take a Load Off, Texas
Service Provider website

GOVERNMENT AND OTHERS

* North Central Texas Council of
Governments - Gosolartexas.org

* Texas State Energy Conservation
Office

* Open PV Project

* Department of Energy Solar Energy
Resource Center

* Department of Energy Sunshot
Initiative

* Solar Outreach Partnership
(SolarOPs)

e Environmental Protection Agency
Re-Powering America’s Land
Initiative

* National Association of Regional
Councils Solar Energy

* Texas Solar Facts

35 LARY

www.gosolartexas.org
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http://www.solarroadmap.com/
https://www.google.com/get/sunroof
https://www.energysage.com/
http://www.mapdwell.com/en
https://geostellar.com/
http://pvwatts.nrel.gov/
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http://powertochoose.org/en-us/Plan/Offers
http://seco.cpa.state.tx.us/re/incentives-taxcode-statutes.php
https://www.fanniemae.com/multifamily/green-initiative
http://programs.dsireusa.org/system/program/detail/658
http://www.keepingpaceintexas.org/home/pace-overview/
http://www.gosolartexas.org/solar-glossary#N
http://www.seia.org/
https://www.solarelectricpower.org/
http://txses.org/
http://www.treia.org/
http://www.ntreg.org/solarize.shtml
http://www.planosolar.org/
http://solarizetexas.org/
http://www.irecusa.org/workforce-education/solar-instructor-training-network/
http://www.solarenergy.org/
http://www.nabcep.org/
http://www.takealoadofftexas.com/index.aspx?id=select-service-provider
http://seco.cpa.state.tx.us/
https://openpv.nrel.gov/
http://energy.gov/eere/sunshot/solar-energy-resource-center
http://energy.gov/eere/sunshot/sunshot-initiative
http://solaroutreach.org/
http://www2.epa.gov/re-powering/re-powerings-electronic-decision-tree
http://narc.org/solarops/
http://www.seia.org/state-solar-policy/texas
http://www.gosolartexas.org/

3000 MW
ERCOT Solar Installations by Year (as of March 2016)

B Cumulative MW Installed IA Signed-Financial Security Posted M |A Signed-No Financial Securi

2500 MW -|

For Context:

2000 MW

ERCOT Peak Load (2015) was 69,000 MW
semv’ He Solar Installed generation (288 MW)

accounts for 0.42% of Peak Load in 2015
"™ Qe Solar Installed generation (2053 MW)
accounts for 2.98% of Peak Load based
o on 2017 projections
- ‘

2010 2011 2012 2013 2014 2015 2016 2017

The data presented here is based upon the latest registration data provided to ERCOT by the resource owners and can change without notice. Any capacity changes willbereflectedincurrent and
subsequent years' totals. Scheduling delays willalse bereflected inthe planned projects as that information isreceived. Thischart reflects planned units inthe calendar year of submission rather than
installations by peak of year shown.

Source: ERCOT Generation Interconnection Status Report, 2016



Visit
GoSolarTexas.org

Kristina Ronneberg, kronneberg@nctcog.org
North Central Texas Council of Governments

www.nctcog.org
(817) 695-9210
616 Six Flags Drive
Arlington, Texas 76011

O
O

Produced by North Central Texas Council of Governments.
September 2016. gosolartexas.org.
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Share of New US Electric Generating Capacity

Additions (2010 — Q1 2016)
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Source: GTM Research (solar) and FERC (all other technologies)
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