Solar Powering Your Community
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About the SunShot Solar Outreach Partnership
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The SunShot Solar Outreach Partnership (SolarOPs) is a U.S.

Department of Energy (DOE) program designed to increase the use
and integration of solar energy in communities across the US.
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About the SunShot Solar Outreach Partnership

" |ncrease installed capacity of solar electricity in
U.S. communities

= Streamline and standardize permitting and
Interconnection processes

" Improve planning and zoning codes/regulations
for solar electric technologies

" |ncrease access to solar financing options
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About the SunShot Solar Outreach Partnership

Solar Powering Your Community Guide

A comprehensive resource to
assist local governments and
stakeholders in building local

SOLAR POWERING
solar markets. YOUR COMMUNITY:

A GUIDE FOR LOCAL GOVERNMENTS
Second Edition

p ':" - ;I-I; E;.:R’;M ERICA
@ vviniies

www.energy.gov
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About the SunShot Solar Outreach Partnership

SERNgel=l Sunshot Resource Center

= Case Studies

ENERGY

SunShot Initiative

= Fact Sheets — A

= How-To Guides

= Model Ordinances

" Technical Reports

= Sample Government Docs

www4.eere.energy.gov/solar/sunshot/resource_center
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About the SunShot Solar Outreach Partnership

Technical Support

U3, SEFARTMENT OF

SunShot Initiative

=‘Ask an Expert’ Live Web Forums

HOME ABOUT SOLAR PROGHAM FINANCIAL DPPORTUMITIES

EERE » Sunshot intutive » [nfsrmation Hesources » Soiar Eneray Heaoures Cenler

=‘Ask an Expert’ Web Portal

Ask an Expert
July 30, 2012
Cur community just added a dozen 240 watt panels to
* our courthouse annex. | was planning on 240 watt max
from the panels, but the inverters are of a lower wattage, 200.
s this common across all applications?

"Peer Exchange Facilitation

A Firsd, we recammend using a professional PV system designer and mnstallar ]
= undarstand the question comctly. the answer 13 yes, inerees are bypcaly
sized at 10-70% helow the maximum capacity of the PV pamel amay. This is because
& P system rasely, if ver, npérates At its maximum capacity hecause of clouds
lemparahate, dost, inverter eficiency lassss ele Real-weeld pedormance shauld be
taken it account when designing a PV system and so a smallet invener capacity is
usually used to match achual PV system outpt and because larger imveners are mon:
expenaive. In same climates, howeser, it might make sense to spend the exdra manty
on a kegor capacy invenar. A Laeger capacity imeter will run cooler and last langar
and leaves the PV system ownar the petontial appartunity Lo expand the size of the
PV amay without having to replace the imvrtor with one of a larger capacity. | have alse
read about sizing imverters larger in order o be able to take advantage of “edge of
cloud” effects—which iz really cool and really gecky. See this foem Bi Brooks

*|n-Depth Consultations

*Customized Trainings

Homun S oy € sn

QUESTIONS BY TOPIC

Bl Topics

(Compheting Installations ca Government Facilgies
i

Edwcating Customers {0)
Financisg & Incentives (5]
Installer Training & Cerfilfication {1)
Manutacturing & Eccacmic Dovelopmesat ()
Markel Analysis (1)

Organarisg Solar initiatves (0}
Perlormance of Solar Techaologies ()
Permittng & Inspection Processes ()

PManning & Zoning (£}

www4.eere.energy.gov/solar/sunshot/resource center

For more information email: solar-usa@iclei.org
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Poll
Who’s in the room?
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Poll

What is your experience with
solar?
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Workshop Goals

You should leave today’s workshop with:

|. An understanding of what barriers impact
solar markets

2. Strategies on how to drive growth in your
local solar market

3. An understanding of how to structure
municipal solar projects

eeeeeeeee



Agenda

Shot
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Introduction to the US Solar Market

Reducing Solar Soft Costs

Understanding Solar Incentives

Introduction to Solar Project Finance

Financing Municipal Solar Projects
Dimitrious Laloudakis, City of Phoenix

Next Steps for Solar in Region



Agenda

08:40 — 09:00 Introduction to the US Solar Market
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The US Solar Market

Top 5 Countries Solar Operating Capacity

B Germany
Germany ket
356% Japan
Spain
H USA

Rest of World

Shot http://www.map.ren2 | net/ GSR/GSR20 12.pdf
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http://www.map.ren21.net/GSR/GSR2012.pdf

The US Solar Market
Total installed solar
capacity in the US 4 GW
Capacity installed in
Germany in Dec 201 | 4 GW
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http://www.map.ren21.net/GSR/GSR2012.pdf

The Solar Equation
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The Solar Equation

Cost Benefit

+ Installed Cost + Avoided Energy Cost
+ Maintenance *+ Excess Generation

= Direct Incentive *+ Performance Incentive

Levelized Cost of Energy
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Levelized Cost of Energy
What is the value of each unit of

electricity produced over the life of
the solar project!
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Solar Market Stages

Stage 2 Stage 3

Stage |

y

—=Solar Price

—Retail Price

Wholesale Price

Levelized Cost of Electricit

Time

Shot Source: Solar Electric Power Association
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The Cost of Solar in the US

Comparison of US and German Solar Costs

$7.00

$6.00 -

$5.00 -

M Total Installed Cost

S per Watt
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US Solar Cost German Solar Cost
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The Cost of Solar in the US

Comparison of US and German Solar Costs
$7.00

$6.00 -

$5.00 -

® Non-Hardware Cost

S per Watt

W Hardware Cost
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The Cost of Solar in the US

Comparison of US and German Solar Costs
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$6.00 -

$5.00 -
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The Cost of Solar in the US

Profits, Taxes, & )
Overhead

Powered by
Shot Source: NREL (http://ases.conference-services.net/resources/252/2859/pdf/SOLAR2012 0599 full%20paper.pdf)

(http://www.nrel.gov/docs/fy | 2osti/53347.pdf) (http://www.nrel.gov/docs/fy | 20sti/54689.pdf)

U.S. Department of Energy


http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/54689.pdf

The Cost of Solar in the US

/$|'60 ) Solar Soft Costs

| $1.40 -
Other Paperwork
$1.20 -
$1.00 - ..
| ] £ Permitting
% $0.80 -
a
¥ $0.60 - M Installation Labor
! N $0.40 -
B Customer Acquisition
N E— — $0.20 -
\ $0.00 -
Poweredbsyho-t Source: NREL (http://ases.conference-services.net/resources/252/2859/pdf/SOLAR2012 0599 full%20paper.pdf)

(http://www.nrel.gov/docs/fy | 2osti/53347.pdf) (http://www.nrel.gov/docs/fy|2osti/54689.pdf)

U.S. Department of Energy


http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/54689.pdf

The Permitting Process: Challenges

| 8,000+ [ocal jurisdictions

with unique permitting requirements
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Time to Installation

Average Time to Permit a Solar Installation

/.2X more man-hours

needed in the US

Hours

US Germany
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Time to Installation

e 100 days

from inception to completion

ey &3 days

Today
from inception to completion

Powere d by
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Germany’s Success

Consistency . Transparency

through

Standardized Processes
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Agenda

09:00 — 09:40 Reducing Solar Soft Costs
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Mitigate Soft Costs

$1.60 -
$1.40 - Other Paperwork
$1.20 -
$1.00 -
$0.80 -
$0.60 -
$0.40 -
$0.20 -
$0.00 -

Permitting

S per Watt

W |nstallation Labor

B Customer Acquisition
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Mitigate Soft Costs

S per Watt

Powel

$1.60
$1.40
$1.20
$1.00
$0.80
$0.60
$0.40
$0.20
$0.00

rrrrr

B Permitting

Source: NREL (http://www.nrel.sov/docs/fy | 2osti/54689.pdf)



http://www.nrel.gov/docs/fy12osti/54689.pdf

Permitting

Remove barriers by:

* Make qualified solar projects a by-right
accessory use

* Modify regulations to clarify what types of
solar projects are allowed where

* Define and protect solar access

= Streamline the permitting process

eeeeeeeee



Zoning Codes: Small Scale Solar

Typical Requirements:

" Permitted as accessory use
= Minimize visibility if possible

= Requirements:

— District height
— Lot coverage
— Setback

Powere d by
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Zoning Code: Small Scale Solar

SE Il Pennsylvania Model Ordinance

Prepared to assist local pernnans VI
governments in establishing :
reasonable standards to
facilitate the development of
small-scale solar

state.pa.us
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Zoning Codes: Large Scale Solar

Typical Requirements:

= Allowed for primary use in
limited locations

= Requirements:

— Height limits
— Lot coverage
— Setback

— Fencing and Enclosure

Shot

U.S. Department of Energy



Zoning Code: Large Scale Solar

Prepared to assist local
governments in establishing
reasonable standards to
facilitate the development of
large-scale solar installations

WWW.Mass.gov
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*E gl B Massachusetts Model Ordinance

Madel As-af-Right Zoning Bylaw:
Allowing Use of Large-Scale G d-Mounted Solar F
Installations
Prepared by:
artment of Energy Resources
Massachusetts Executive Office of Enviranmental Affairs

March 2012

T L ek AT ] S s s e
stidareds o fucl A

inriailations, The bylas was developed ax a moded and is m:mwmrnmrm withotit
sovcific review by municioad cownsel.

[ 1.0 Purpose

The puspose of this Bylaw is 1 pronsote the creation of new lange-scale ground-mounted solar
photovoliase installstions by providing stsdands for the placemsent, design, constroction,
operation, moritoring, modi fication and removal of such inaallstions thar address public safery,
misimizc impacts on scenic, natural and kistoric resources and to provide adequalc financial
assurance for the eventual decommissioning of such installations.

Thie provisions set forth in this section skadl apply 10 the comstnction, opcration, andfor repair af
Rarge-scale grownd-mousted solar photovaltaic instillations.

11 Applicability
This section applics to large-scale ground-mounted solar phatoveliaic installations

10 be comstrcted afier the effective date of this section. This section sla
pertains to physical modifications that materially aier the type, configuration, or size of
these installations os eelated equipment

Qualifying as a Green Community: In arder 1o sotisfh the Greon Commusities Act at-of-
rigght zaning requirement  commumiry s oming miest allow solar phosovoliaic installations
thrt utilize gromssdemrunied systomss which todividwally have s sated name plate capacity of
250 kW (DC) ar mare.

A slar arriay with @ rated name plate capacity
of 230 W (DC) occapies appriasimaiely ome acre of loud.
M«mmnum Thmwmm,&-qmn,mwmmaawm

v és ol intewaded that
m:mfkrrﬁnn 280 kW, bt rather o ensre rﬁ.rmmwmmmmm tocal regulatony
barricrs that may ovversely affect farge-scal d projects are minimized.

(=19




Solar Access

Solar Access Laws:

|. Increase the likelihood that properties will receive
sunlight

2. Protect the rights of property owners to install
solar

3. Reduce the risk that systems will be shaded after
installation

Powere d
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Fontalnebleau V Eden Roc (1959)
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,,__ f—f-a. *z* 3 Eden Roc HoteI

-Iﬂ________‘h‘_}

Fontalnebleau Hotel [

A landowner does not have any legal right to the free flow
of light and air across the adjoining land of his neighbor

Powered by
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Solar Access

. Solar Easements Provision @ Us. Virgin Islands

Solar Rights Provision

. Solar Easements and Solar Rights Provisions “¥ Local option to create solar rights provision

Powered by

Shot Source: DSIRE
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Solar Access

Solar ABCs

A comprehensive review of
solar access law in the US — I

)

Suggested standards for a
model ordinance

www.solarabcs.org

Solar America Board for Codes and Stani i
www.solambcs.urg

%/m SOVS;\SyhOt
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The Permitting Process: Challenges

| 8,000+ [ocal jurisdictions

with unique permitting requirements
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Time to Installation

Average Time to Permit a Solar Installation

/.2X more man-hours

needed in the US

Hours

US Germany
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The Permitting Process: Challenges




Customer Acquisition

Customer Acquisition

|I0x the cost for

customer acquisition

Cost per Watt
5
o
N
o

. o

US Germany

Shot Source: NREL, LBNL
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Expedited Permitting
Solar Permitting Best Practices:

v Fair flat fees
v Electronic or over-the-counter issuance
v'Standardized permit requirements

v Electronic materials

eeeeeeeee
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Expedited Permitting
Solar Permitting Best Practices:

v Training for permitting staff in solar
v'Reduction of inspection appointment windows

v’ Utilization of standard certifications

eeeeeeeee

Shot Source:Vote Solar
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Expedited Permitting: Case Study

Breckenridge, Colorado
Population: 4,540

Source:Wikipedia



Case Study

Expedited Permitting

Breckenridge charges no fees to file for a solar permi

Solar Permitting Fees

Permit Fee Ranking

[ ] s251-8600

2500

2000 - TR <5250

1000

siejjoq

Cities/Counties

No permit fee
Shot

U.S. Department of Energy
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Expedited Permitting: Case Study

Breckenridge offers a short turn around time for solar permits

Time to Permit Issuance

25
Time-to-Issuance Ranking

20 - < 4 business days
5 - 9 business days
i "
- =10 business
< 4 business days

5

EENTTTTTTTIIN |

S . .

[
LA

Number of Days
[
(=]

1] T T T

& @"‘ ad’b i {&o oo% xd“ Q_‘:Qa Q@Z o“? \e@@d@ \b"i & & s &C“ Qsc\ < &\\é’

> S S \e &
Q@(\ b@& q}d—“ P &F \)6‘6{; ¢ o* “otg’bé’::‘@é& < q}": Cpi;?@‘@ \9-:& 'i; be}:’iefi;g: st;é, 6’2‘\\\‘24
& S S ¢ @e“(&a of g i
v.
City/County
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http://votesolar.org/wp-content/uploads/2011/03/COPermitReport.pdf

Expedited Permitting: Case Study

?féﬂ% BRECKENRIDGE [T |
COLORADO

BRECKENRIDGE, search.. | 23

HOME  ABQUT BRECKENRIDGE ~ GOVFRNMFNT  DFEPARTMENTS & SFRVICES ARTS RECREATION WHAT'S NEW I WANT TO...

Electronic materials

Adopted Building Codes and
Amendments

Al - 1
Solar Panel Permits & el @6 put

Climactic and Geographical
Diezign Criteria 2006 IRC
Takle R301.2(1)

BUILDING & PLANNING DEPARTMENT REQUIREMENTS FOR PHOTOVOLTAIC
{SOLAR PANEL) INSTALLATIONS

Permitz and Applications The solar panel installer is responsible far insuring that all ofthe cade reguirements are met

i and permits issued.

Inzpections

Electrical, Mechanical & Reguired permits are; Developrment, Building and Electrical Permits.
FPlumking Applications
Planning Department / Development Permit Requirements:

= Dutside ofthe Conservation District, Class D Perrmit

=Within the Conservation District, Class © Minar Permit

Freguently &sked Questions = Letter of approval from the Homeowners Association (stronaly sugoested)

Fefer to the Breckenridge Development Code, reference Section 9-1-19, Policy 5 (Absolute)
regarding solar panel policies

Hat Tuk Permits

+ Solar Panel Permits

Contractor's Licenzing

Stan dar’d ize d Pe rm it Building Department Permits / Building & Electrical Permit Requirements:

= Meet with @ Town of Breckenridge Planner {(see above regquirements)

req u | rem ents Building Permit (Submit 2 completed building permit application, along with two photovoltaic
system electrical diagram drawings, stamped by a Colorada licensed engineer)

= Electrical Permit

Contractor Requirements
= hust be cerified by Marth American Cedified Energy Practitioners Gwwnwe.nabcep.org)
= Must have a current Town of Breckenridge Business License, available through the Town

Powered by

Shot Source: Breckenridge, CO (http://www.townofbreckenridge.com/index.aspx?page=694)
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Expedited Permitting

S ldl=l Solar ABCs

Solar America Board for Codes and Standards

Expedited Permitting: R

b ASTM Intemubanal Codes & Standards

b LABMO The Solar america Board for Codes and Standards (Sola ABCS) |:||II..|h||r L

. o ffo . ¥
. m anhances the practico of ping, impk g, and di 0 solar codes
I P I I e S re q u I re I I l e n S o r * Intarnational Code Counsl  and standards, The Solar ABCS provides farmal coordination in the planning and

b tht Clesrotachaical comen,  TEViSioN of separate, thaugh interrelated, solar codes and standards. We also
provide access for stakeholders to participate with members of standards making

* IEEE bodies throwgh working groups and research achmbes to set national pronties on
techrical issues. The Solar ABCs w3 centrahzed repository for collectson and

L] L]
b HERA - Waidons Blec Cude dissemination of documents, regulations, and tedhmical materials related to solar
W s codas and standards,

b Undervitens Labaratorian The Solar ABCS creatus a
eentralized home to facilitate
phaotavoltaic (FV) markat
transformation by:

« Craating a forum that fosters
generating cansensus best

» Facilitates efficient review of

to utilitins, state and other
raguisting agenties.

* Answenng code-related
questions (techmcal or
sratutory in nature).

* Praviding feedback on important related issues to COE and gavernmant agencies.

Learn more about solar codes and standards development:

The below erganizaticns all publish codes and standards for PV products and each
organization has &s own process to develop and publish standards.

= Minimize need for detailed i

= 18PMO Standards

studies and unnecessary delays ¥

= Hatonal Firg Protecton Assoosbon
« SEM[

= Lindererters Laboratones

Powered by
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Expedited Permitting

Interstate Renewable Energy Council

Outlines emerging approaches

Sharing Success

to efficient rooftop solar o Efricient Roofrop

Solar Permitting

permitting

www.irecusa.org

Shot
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Mitigate Soft Costs

$1.60 -
$1.40 -
$1.20 - $0.59

per Watt

$1.00 -
$0.60 - M Installation Labor
$0.40 -
$0.20 -
$0.00 -

S per Watt
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Solar Readiness

Creating solar-ready guidelines and promoting
energy efficiency at the outset can help make
future solar installations easier and more cost

effective.

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee



Solar Readiness

Creating a solar ready
. o e
guide for buildings: o e i Vo

= | egislation
= Certification programs

= Stakeholder Education

www.nrel.gov

eeeee d

by
unShot Source: NREL
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Mitigate Soft Costs

$1.60 -
$1.40 -
$1.20 -
$1.00 -
$0.80 -
$0.60 - $0.69

per Watt

S per Watt

$0.40 -
$0.20 -
$0.00 -

B Customer Acquisition
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Customer Acquisition

SOLARIZE
MASS

Solarize

| solarize portland
Group Purchasing

eeeeeeeee
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Solarize: Advantages

Barriers Solutions
High upfront cost Group purchase
Complexity Community outreach

Customer inertia Limited-time offer

eeeeeeeee
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Solarize: Advantages

Benefits to Local Government:

Low implementation cost: < $10,000 (+ labor)
Quick turn-around: 9 Months

Long-term impact: Sustainable ecosystem

eeeeeeeee
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Solarize: Process

Marketing Decision

i
& Enrollment AsseSSZ?nent &
Workshops Installation

Select

Installer

Powered by
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Solarize: Case Study

Harvard, Massachusetts
Population: 6,520

Source:Wikipedia



Solarize: Case Study

Solarize Mass Harvard

Marketing
&

Workshops

Select

Installer

April 2011

April 2011

Powered by
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Enrollment

Site

Assessment

Decision
&
Installation

Dec 2011



Group Purchasing

Harvard Mass Group Purchasing Tiers
$6.00

Average PV Cost July 2011: $5.75 / watt

$5.00 -
$4.00
$3.00
$2.00
$1.00
$- | . .

1 kW - 100 kW 100 kW -200 kW 200 kW - 300 kW 300 kW +

Powered by
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Solarize: Case Study

Solarize Mass Harvard

Marketing
& Enrollment
Workshops

May — July 201 |

Select

Installer

April 2011

Powered by
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U.S. Department of Energy

Site
Assessment

Decision
&

Installation

Dec 2011



Solarize: Case Study

Marketing Strategy:

= Electronic survey of |,100 households

* Email newsletters and direct mailings

" Float in July 4 parade

= Articles and advertisements in local newspaper

" Facebook page and online discussion board

eeeeeeeee

Shot Source:Vote Solar
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Solarize: Case Study

429 households
Solarize Mass Harvard signed up

Marketing
&

Workshops

Site
Assessment

Select

Enrollment
Installer

June— Oct 201 |

April 2011

Powered by
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Decision
&
Installation

Dec 2011



Solarize: Case Study

Solarize Mass Harvard

Marketing
&

Workshops

Select

Enrollment
Installer

April 2011

Powered by
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151 feasible
households

Site
Assessment

Oct 2011

Decision
&
Installation

Dec 2011



Solarize: Case Study

Solarize Mass Harvard

Marketing
&

Workshops

Select

Installer

April 2011

Powered by

Shot

U.S. Department of Energy

Enrollment

Site
Assessment

75 Contracts

Decision
&
Installation

Oct —Dec 201 |

Dec 2011



Group Purchasing

Harvard Mass Group Purchasing Tiers
$6.00

403 kW capacity

5.00 -
» contracted
S4.00
$3.00
$2.00
S$1.00
S' . T T T 1

1 kW - 100 kW 100 kW -200 kW 200 kW - 300 kW 300 kW +

Powered by
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Solarize: Case Study

/5 new installations totaling 403 kW
30% reduction in installation costs

575% increase in residential installations

eeeeeeeee
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Solarize: Lasting Impact

Annual Portland Residential PV Installations

600

500

400 |

300 Solarize

B Independent
200
Lasting

100

Impact

: ____—_-Jjj_

2003 2004 2005 2006 2007 2008 2009 2010 2011

Shot Source: NREL

U.S. Department of Energy



Solarize: Resources

The Solarize Guidebook

A roadmap for project
planners and solar advocates
who want to create their own
successful Solarize campaigns. e

.

www.nrel.gov @i

Powere d by
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Agenda

09:40 — 09:50 Break
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Agenda

09:50 — 10:30 Understanding Solar Incentives

Shot

U.S. Department of Energy



The Solar Equation

Cost Benefit
+ Installed Cost + Avoided Energy Cost
+ Maintenance + Excess Generation

= Direct Incentive + Performance Incentive

eeeeeeeee

%/m SunShot

U.S. Department of Energy



Incentives

Federal

State & Local

Powered by

Shot

U.S. Department of Energy

Investment Tax
Credit

Tax Credits

Renewable
Energy Credits

Qualified Energy
Conservation
Bonds

Tax Exemptions

Net Metering

Accelerated
Depreciation

Property
Assessed Clean
Energy

Feed-in Tariff




Incentives

Qualified Energy Accelerated

Depreciation

Investment Tax

Federal Credit Conservation
Bonds

Powered by

Shot
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Investment Tax Credit

Type: Tax Credit
Eligibility: For-Profit Organization
Value: 30% of the installation cost

Availability: Through 2016

eeeeeeeee
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Qualified Energy Conservation Bond

Qualified Energy

60 Conservation Bond

L
MW= L e

US Treasury Local Gov Project

A
&g O
Community

eeeeeeeee

U.S. Department of Energy



Qualified Energy Conservation Bond

X A
O
US Treasury Local Gov Project

X
[
Community
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Deeper Dive: QECBs
* What!

— Tax credit or direct payment subsidy
* Why!

— Subsidy lowers the effective cost of capital
= Relevance for Solar?

— Financing public facilities (numerous)

— “Green Community” programs (a few)
= How!?

— State allocation or automatic allocation

eeeeeeeee
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Deeper Dive: QECBs

" Being used, especially in SWV, to install
renewable energy generation projects

" ||| projects completed as of June 2012 using
QECBs

= Only 1/5 of QECBs have been used
= $2.5 billion unissued

= States get formula authorization which is then
assigned to local gov’ts with population of
100,000 or larger

eeeeeeeee
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Accelerated Depreciation

Modified Accelerated Cost-Recovery System (MACRYS)
100% v ~

\
\
N\
> N\
80% - N
N\
\
> N\
Q \
3 60% - S
> N
8 N — = Straight Line
Q
S 40% - RENE 50% Bonus (2012)
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Incentives

Tax Property

Tax Credits Assessed

Exemptions

Clean Energy

Shot

U.S. Department of Energy



Property Assessed Clean Energy

City creates type  Property owners

of land-secured voluntarily sign-
financing district up for financing
or similar legal and make energy
mechanism (a improvements
special assessment

district)

Shot

U.S. Department of Energy



Property Assessed Clean Energy

ME: 2010
NH: 2010
VT: 2009 (R Only) |
A: 2010
: 2011
NJ: 2012
MD: 2009
DC: 2010

OR: 2009

NV: 2009

IIIii

CO: 2008
" Co: 2005 | MO: 2010 .‘ VA! 2005

’ NC: 2009
. GA: 2010

LA: 2009

K, 1)

OK: 2009

NM: 2009

TX: 2009

HI: Existing
Authority

*The Federal Housing Financing Agency (FHFA) issued a statement in July 2010 concerning the senior lien
status associated with most PACE programs. In response to the FHFA statement, most local PACE programs
have been suspended until further clarification is provided.

Powered by

Shot Source: DSIRE

U.S. Department of Energy


http://www.fhfa.gov/webfiles/15884/PACESTMT7610.pdf

Incentives

Renewable

Utility Energy Net Metering Rebates Feed-in Tariff
Credits

Shot

U.S. Department of Energy



Renewable Portfolio Standard

Retail Electricity Sales

Renewable
Energy

Any electricity source

eeeeeeeee
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Renewable Portfolio Standard

Retail Electricity Sales

Solar carve-out

Renewable
Energy

Any electricity source

eeeeeeeee

U.S. Department of Energy



Renewable Portfolio Standard

E&Ie o
Fossil Fuel &"
! Utility

Renewable Energy
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Renewable Portfolio Standard

www.dsireusa.org / August 2012

. Renewable portfolio standard
. Renewable portfolio goal

Powered by

Shot

U.S. Department of Energy

29 states +

Washington DC and 2
territories have
Renewable Portfolio

Standards
(8 states and 2 territories have
renewable portfolio goals)




Net Metering

Net metering allows customers to export
power to the grid during times of excess
generation, and receive credits that can be

applied to later electricity usage

eeeeeeeee
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Net Metering: Overview

kkkk*

Morning

2N

Customer Utility




Net Metering: Overview

Afternoon

O
A\ 9
?,0’
H oo

Customer Utility
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Net Metering: Overview
Night

o8

Utility

eeeeeeeee
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Net Metering: Market Share

More than 93% of distributed
PV Installations are net-metered

eeeeeeeee

Shot Source: IREC (http://www.irecusa.org/wp-content/uploads/IRECSolarMarketTrends-2012-web.pdf)
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http://www.irecusa.org/wp-content/uploads/IRECSolarMarketTrends-2012-web.pdf

Net Metering: State Policies

www.dsireusa.org / August 2012

43 states

+ Washington DC
& 4 territories have
adopted a net
metering policy

. State policy

. Voluntary utility program(s) only

3K State policy applies to certain utility types only (e.g., investor-owned utilities)

Note: Numbers indicate individual system capacity limit in kilowatts. Some limits vary by customer type, technology and/or application. Other limits might also apply.
This map generally does not address statutory changes until administrative rules have been adopted to implement such changes.
Powered by
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U.S. Department of Energy



Net Metering: Resources

RER N[l Freeing the Grid
THE anln NET METERING POLICIES AND

PrOVideS a. “report Card” for 2012 INTERCONNECTION PROCEDURES
state policy on net metering =
and interconnection

http://freeingthegrid.org/

Shot

U.S. Department of Energy



Net Metering: Resources

Interstate Renewable Energy Council

IREC developed its model
rules in an effort to capture
best practices in state net
metering policies.

www.irecusa.org

Shot

U.S. Department of Energy



Feed in Tariff

'\5‘

I
Feed-in Tariff N 5
T

Customer Utility




Feed in Tariff

Customer

'6‘

Feed-in Tariff

Fixed price payment

Long term contract

Guaranteed purchase

Price of generation cost

Utility



Feed-in Tariff: Case Study

Gainesville, Florida
Population: 125,326

eeeeeeeee

Shot Source:Wikipedia
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Gainesville Regional Utility (GRU)

= 93,000 Customers

" Budget of $385 million

" Largest customer is UF

eeeeeeeee
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Gainesville Regional Utility (GRU)

U.S. Department of Energy

m Coal
® Natural Gas
® Nuclear
Qil
Renewable Energy



Goal: To reduce fossil fuel energy
purchase by 143,000 MWh per
year by 2016

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee
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Gainesville Carbon Goals

Total Gainsville Carbon Emissions

Kyoto Protocol |

2,500,000

2,000,000

1,500,000

1,000,000

1,926,560 1,992,979
1,586,910

Metric tons of CO2 Equivalents

500,000

1990 2008 2013

Shot
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Even with progressive solar
programs in place, Gainesville
was not meeting its goals

eeeeeeeee
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Solar Rebate Program Results

Incentive program helped GRU reach 0.5% of Goal

143,000 MWh per Year

Powere d by

'/////m SunShot Source: ICLEI Case Study Gainesville, FL, Feed-in TarifFA Boost for Solar Power
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Feed in Tariff (FiT)




GRU FiT: Program Design

32 MW Capacity

2009 || 2010 || 2011 || 2012 || 2013 || 2014 || 2015 || 2016
AMW || 4MW || 4MW || 4MW || 4MW || 4MW || 4 MW || 4 MW

eeeeeeeee

Shot 10
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GRU FiT: Contract Rates

$0.33

m Small Roofto
$0.31 .

Large Rooftop
$0.29

Large Ground Mount

$0.27

2009 2010 2011 2012 2013 2014 2015 2016

Shot Source: Gainesville Regional Utilities

U.S. Department of Energy



GRU FiT: Launch Timeline

July 2009

February 2009 Queue is fully

Feed in Tariff subscribed
Program Opens through 2016
Two weeks
later
First year is

fully subscribed

Shot

U.S. Department of Energy

January 2010

563 kW of solar
has already
come online

200% more than

SENWATEELSS
combined

11



July 2009

Queue is fully

subscribed
through 2016




GRU FiT: Reconfiguring the Program

2009 - 2010

GRU negotiates
with developers

January 2011

2 MW of space
is opened

Shot

U.S. Department of Energy

One week later

6 MW capacity
applied - lottery

Fall 2011

Additional
capacity at
2011 rates

11



GRU Fit: A Success

8,000
7,000
6,000

@ 5,000

Install

4,000
= 3,000
2,000
1,000

Shot

U.S. Department of Energy

Installed Capacity

Before FiT After FiT

http://wind-works.org/FeedLaws/USA/SolarPVLeadsSmallTownintoSolarBigleagues.html

11


http://wind-works.org/FeedLaws/USA/SolarPVLeadsSmallTownintoSolarBigLeagues.html

GRU FiT: Cost

$| per Month per rate payer

Similar cost as
rebate program

eeeeeeeee

Shot Source: Gainesville Regional Utilities
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GRU FiT:Projected Impact by 2016

Expected to contribute to 11% of Energy Goal

143,000 MWh per Year

Powere d by

i SunsShot Source: ICLEI Case Study Gainesville, FL, Feed-in TariffFA Boost for Solar Power

U.S. Department of Energy



The FT program provides a
better investment yield than the

rebate program for the customer
and utility

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee



Agenda

10:30 — 11:00 Introduction to Solar Project Finance

Shot

U.S. Department of Energy



Ownership Structures

|. Direct Ownership
2. Third Party Ownership

3. Community Ownership

eeeeeeeee
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Ownership Structures

|. Direct Ownership

eeeeeeeee
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Direct: Balance Sheet

REC Tax-Benefits

Municioal Public entities are not
ket pili; eligible for tax benefits

3

Solar Project

eeeeee d by

Shot [lf Construction

U.S. Department of Energy



Direct: Balance Sheet

REC

Municipality

Solar Project

eeeeeeeee

ot

eeeeeeeeeeeeeeeeeeeeee



Direct: Debt Financing

Municipality 9 Bond Investor

Solar Project

eeeeeeeee

% SunShot lConstructlon

U.S. Department of Energy



Direct: Debt Financing

iy
e
©

eeeeeeeee

ot
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Direct: Debt Financing

REC

Municipality

Solar Project

eeeeeeeee

Shot
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Direct Ownership

Pros Cons

* Low — cost electricity " Large upfront cost

= REC revenue * Long term management

= Utilize cheap bond = Can’t take tax benefits
money

" Development risk

" Performance risk

Powere d by

Shot

U.S. Department of Energy



Ownership Structures

2. Third Party Ownership

eeeeeeeee
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Third Party Ownership

Third Party

3
Solar Project Company (LLC)

@
° o

Municipality

eeeeeeeee
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Increasing Demand for Financing

Solar Project Finance Demand Estimates
$16

$14

$12

$10

A
(o)}
|

Amount (in Billions)
)
%)
|

A
N
|

$2
$- -

201 | 2012 2013

Shot Source: GTM Research (http://www.mintz.com/media/pnc/5/media.2775.pdf)
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http://www.mintz.com/media/pnc/5/media.2775.pdf

Third Party Ownership

Third Party

Solar Project Company (LLC)

Municipality

eeeeeeeee
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Third Party Ownership

S Provides capital
Ao in return for

future cash flow

Solar Project Company (LLC)

eeeeeeeee
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Third Party Ownership

Provide upfront o
capital in return ax Investor

for tax benefits

Solar Project Company (LLC)

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee



What Investors Look For

" Projected future cash flows
= Offtaker creditworthiness
= Contract risk

" Technology risk

= Availability and types of incentives

eeeeeeeee
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Third Party Ownership

Developer @ Debt Provider Tax Investor

3 3

Solar Project Company (LLC)

 Capital Lease

* Operating Lease

* Power Purchase Agreement

Powere d by

Shot ] Construction
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Third Party Ownership

REC

Tax Benefits

Developer [(s[s3 Debt Provider Tax Investor

©
O

Solar Project Company (LLC)

At the end of the contract term:

|. Extend contract
MUﬂlCIPallt)’ 2. Buyout project

3. Decommission project

Lease Term

U.S. Department of Energy



Third Party: Capital Lease

Tax Benefits

Debt Provider Tax Investor

Solar Project Company (LLC)
Closely .resembles

ownership

NOT entitled to tax benefits

Tax Benefi Fixed buy out option

e

U.S. Department of Energy

Municipality




Third Party: Operating Lease

Debt Provider Tax Investor

Solar Project Company (LLC)

Operating Lease
Assumes the performance risk - . Tax benefits pass throuh
Municipality

The buyout option must be at
fair market value

e

U.S. Department of Energy




Third Party: PPA

Tax Benefits

Debt Provider Tax Investor

Solar Project Company (LLC)

: Power Purchase
Assumes the performance risk
Agreement

Tax benefits pass through

The buyout option must be at
fair market value

Shot Power Purchase Term B

U.S. Department of Energy

Municipality




Third Party: Policy

www.dsireusa.org / August 2012

RI: may be limitedto
certain sectors

VA: see notes

At least 22

states + PR

authorize or
allow 3rd-party
solar PV PPAs

. Authorized by state or otherwise currently in use, at least in certain jurisdictions within in the state
. Apparently disallowed by state or otherwise restricted by legal barriers - B 2 Puerto Rico

Status unclear or unknown

Note: This map is intended to serve as an unofficial guide; it does not constitute legal advice. Seek qualified legal expertise before making binding
financial decisions related to a 3rd-party PPA. See following slides for additional important information and authority references.




Third Party Ownership

Pros Cons

* Not supported in all
states

* No upfront cost

= No O&M costs
* Don’t keep RECs
= | ow risk

" Predictable payments

eeeeeeeee
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Third Party Ownership

Negotiation points:
" Fixed or floating electricity price

= Price escalator

»

L 4

= Contract term length

" Property taxes

= Liability

* Performance guarantee

= Regulatory risk

eeeeeeeee
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Ownership Structures

- Self Ownership Model

e Public Lease Model

* I[nvestment Model

3. Community Ownership

eeeeeeeee
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Community Ownership

Community solar projects provides renters and
homeowners without a feasible project the
opportunity to invest in solar

Powered by

Shot Source: Seattle City Light

U.S. Department of Energy



Community: Self Ownership

Difficult to monetize

e
($ ($ ($ ($ ($

Solar Project Company (LLC or Co-op)




Community: Self Ownership

JESY [y e

Solar Project Company (LLC or Co-op)

Powere d by
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Community: Public Lease

Third Party

3

Solar Project Company (LLC)

I@\

= o>
'5‘ Municipality '5‘ m

eeeeeeeee

%/m SunShot . Construction
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Community: Public Lease

Third Party

©
9

Solar Project Company (LLC)

O
SR 2 N
unicipalit
rescen: [0S P 2 I

eeeeeeeee
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Virtual Net Metering

No direct connection necessary

Powered by

Shot
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Virtual Net Metering

e Ownership requirements

* Contiguous vs. non-contiguous
properties

e Multiple customers
e Multiple generators

e Modified system/aggregate system
size limits

. Aggregation of some form
authorized by state

But...lt's complicated

Rollover rates
Distance limitations
Number of accounts

How to address accounts on
different tariffs



Community: Investment

R
($ ($ ($ ($

oo
o

Resident

Solar Project Company (LLC or Co-op)

15\

Municipality

Powere d by
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Community: Investment PSR
Net Metering

ident
O O O O O
O O O O

Solar Project Company (LLC or Co-op)

Municipality

Powere d by
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Financing: Resources

Solar Project Financing

A guide for deploying solar PV

Solar Photovoltaic F!niglrcéingz E’%‘;’Tm
P rOj eCtS O n P u b I i C Pro P e rty by bygta!{e and Local Govern%g;tlﬂs
state and local governments T

www.nrel.gov
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Agenda

[1:00-11:10 Break

eeeeeeeee
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Agenda

[1:10 - 11:40 Financing Municipal Solar Projects

Shot
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Case Studies: Third-Party

Ownership, Hybrid Model,
Community Ownership

eeeeeeeee
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Process

Decide on

Ownership
Structure

Third Party Ownership

Location Developer PPA & Lease :
Construction

Selection Procurement Negotiation

Powered by
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Process

Decide on

Ownership
Structure

Third Party Ownership

Location Developer PPA & Lease :
Construction

Selection Procurement Negotiation
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Process

Decide on

Ownership
Structure

Third Party Ownership

Location Developer PPA & Lease

: Le —
Selection Procurement | Negotiation SefEnede

RFP vs RFQ

Powered by

%/m SunShot
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Step 2: Developer Procurement

Avoid Five Common Pitfalls:

= RFP/RFQ specifications are too restrictive or too
unstructured

* Competing measures of system efficiency
* Finding sufficient number of qualified bidders
" Lack of effective O&M program

» lLack of strong monitoring program

Powered by Source: NREL Webinar “Procuring and Implementing Solar Projects on Public Buildings:How to
Shot Avoid Common Pitfalls” December 8,2010

U.S. Department of Energy



Step 2: Developer Procurement

In Santa Clara County, CA, nine municipalities
collaboratively bid out 47 sites. Benefits include:

50% savings in administrative costs

10-15% reduction in energy cost

Powered by Source: NREL Webinar “Procuring and Implementing Solar Projects on Public Buildings: How to
Shot Avoid Common Pitfalls” December 8,2010

U.S. Department of Energy



Process

Decide on

Ownership
Structure

Third Party Ownership

Location Developer PPA & Lease :
Construction

Selection Procurement Negotiation
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Process

Decide on

Ownership
Structure

Third Party Ownership

Location Developer PPA & Lease Construction

Selection Procurement Negotiation
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Third Party Ownership

Pros Cons
= No upfront cost = Market electricity price
risk

= No O&M costs
* Don’t keep RECs
= | ow risk

" Predictable payments

eeeeeeeee
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Factors PPA Providers Look For

= States that allow PPA providers to operate
without being regulated as utility

= State financial incentives — tax credit or rebate
= REC market
" Good net metering and interconnection

= PPA providers allowed to net meter

eeeeeeeee
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PPAs: Case Study

Aurora, Colorado
Population: 325,078

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee
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PPAs: Case Study

Solar PV and s

Comprehensive Incentives and

Water Heating

Plan t .
SR EEEE Installations

Process
Improvements

Zoning Code

Improvements

%/m Sovsr;‘lsyh ot

U.S. Department of Energy

Solar Industry
Development




PPAs: Case Study

= Three 100 kVV solar PV installations

— Aurora Municipal Court

— Sand Creek Water Reuse Facility (ground
mounted)

— North Facilities Building

= 314 Party PPAs legal in CO
* Financed by PPAs

" Produce 460,200 kWh annually,enough to
power 50 average homes

eeeeeeeee
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Bond-PPA Hybrid: Case Study

Morris County, New Jersey
Population: 492,276

eeeeeeeee
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Bond-PPA Hybrid: Case Study

* Used to install systems on schools, colleges,
county administrative buildings,and other
public buildings

" | ocal government issues RFP for developer

" Enters into lease-purchase agreement, PPA,
security agreement with winning developer

* Bonds issued for this model are considered to
be used for private use and are taxable

" The lease payments developer makes cover
the bond payments

eeeeeeeee

Shot Source: NREL .201 I. Financing Solar PV at Government Sites with PPAs and Public Debt
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https://financere.nrel.gov/finance/content/financing-solar-pv-government-sites-ppas-and-public-debt

Bond-PPA Hybrid

Third Party

3

($ ) Solar Project Company (LLC)

9 Municipality 9 Bond Investor

eeeeeeeee
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Bond-PPA Hybrid

Third Party
Closely resembles

ownership

Solar Project Company (LLC)

Power Purchase
Agreement

Municipality Bond Investor

Powere d by
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Bond-PPA Hybrid

Third Party

©
O
$ Solar Project Company (LLC)

@
6 o

@ Municipality [s]s]

eeeeeeeee
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Replication of ““Morris Model”

" | egality of PPA Model
" | aws Governing Public Contracts
= Laws Governing Bonding

" | aws Governing Procurement

Powere d by

Shot Source: NREL .201 I. Financing Solar PV at Government Sites with PPAs and Public Debt
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https://financere.nrel.gov/finance/content/financing-solar-pv-government-sites-ppas-and-public-debt

Bond-PPA Hybrid: Resources

SCH{lUigd=l Financing Solar PV at Government
Sites with PPAs and Public Debt

A fact sheet on how the IINREL 28

NATIHAL AEHWARLS DNk L

Fact Sheet Series on Financing Solar PY at Government Sites

. Financing Solar PV at Government Sites with
hYbrId bond-PPA mOdeI PPAs and Public Debt

Histarically, state and local sovernmental agencies bave employed ons of fwo modsls to deploy solar photovelizic (V)
prosects: () :ell'mnerﬂ]] inanced throuzh a variety of means) o (2) third parey ownership throuzh a power purchase

azveement (PPA). Morris County, New Jersey. administrators recently pioneersd a way to combine many of the bensfits of
sal ownarship aud third-parry PPAs through 3 bond-FPA Rybrid, frequently referred 10 as the Morris Model
o I (S At the request of the Depastment of Evergy’s Solar Market Transformation growp. NREL examined the hybrid model.
O This fact sheer

- Describes bow the hybrid medel works

- Assesses the model's rlative advamiages aud challenges as compared to self-ownership and the third-party PPA
model

- Provides 2 quick guids to project implemerration
- Assesses the replicability of the modsl in othar furisdic ions across ths United States.

The Bond-PPA Hybrid

The rvrid model is a financing aption by which

2 public entiry issues a povernment bond at a low
interest rate and transfers that low-cost capital fo
devekper in euchanze for a lowsr PPA price! T
date, the mode] bas been used to finance solar PV
projects on schools, collezes, county administrative
‘uiliings. and other public buildings i several
furisdictions in New Jersey. Implamentars have
‘achisved notable enersy cost savings as compared
o projections of their local electricity rate; the four
portfalios that have been finalized to date have
saved between 33 million and $14 .6 milTion on a net
present value (NPV) basis. The model has potenrial
0 be transferred to other states, but it & ucknown at

http://www.nrel.gov/docs/fy |2 p,
osti/53622.pdf e S

Unier the model,  public extiry (the administrator) issues  request for proposals (REP) seeking a solar developes to
uild, oparate. and oon a solar project o portfolso of projects on public yuildings (local hosts). The administrator salls
onds fo Gnarce the development ot of the B instolaion, The adomiistratorthe nters o both a ease purehase
azreement with the winning bidder' and a PP (an behalf of e local hosts) to buy the elactriciry from the PV systam.
Fizure 1 shows the relationship and money fipws between the bondhalder, administrator, and solar developer.

T et frargements e et e b o Sy, For el e Gy o
e 3011} The sty did i i st capd v
r-wdﬂ-""r‘-- commmimievg
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Community Shared Solar: Case Study

Seattle, Washington
Population: 620,778




Community Shared Solar: Process

Gauge
Interest, Program Site Project

) : : ) Installation
Decide on Design Selection Design stafia

Structure
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Community Shared Solar: Case Study

Powered by

Shot Seattle City Light’s Jefferson Park Project
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Community Shared Solar: Resources

A Guide to Community Shared

Solar

Pouserad by

\  US.Department of

A guide on different types of
community  shared  solar

: . A Gmde to |
pro]ects, Casc StUdIeS Of Communlty Shared Solar
eXi Sti ng P I’Oj eCtS, an d \.“\:‘Utllltl,-l Prl:ate ann:ll Nonprofit Pm]:ém Deve:opment

important considerations.

/ /"
/ /"
I .

http://www.nwseed.org/docu =

ments/ComSolarGB_2012.pdf
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Agenda

| 1:40 — 12:00 Dimitrious Laloudakis, City of Phoenix
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City of Phoenix



Agenda

12:00 — 12:10 Next Steps for Solar in Region
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Activity: Next Steps

What do you pledge to do when you leave
today’s workshop? [Orange Card]
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About the SunShot Solar Outreach Partnership

Technical Support

U3, SEFARTMENT OF

SunShot Initiative

=‘Ask an Expert’ Live Web Forums

HOME ABOUT SOLAR PROGHAM FINANCIAL DPPORTUMITIES

EERE » Sunshot intutive » [nfsrmation Hesources » Soiar Eneray Heaoures Cenler

=‘Ask an Expert’ Web Portal

Ask an Expert
July 30, 2012
Cur community just added a dozen 240 watt panels to
* our courthouse annex. | was planning on 240 watt max
from the panels, but the inverters are of a lower wattage, 200.
s this common across all applications?

"Peer Exchange Facilitation

A Firsd, we recammend using a professional PV system designer and mnstallar ]
= undarstand the question comctly. the answer 13 yes, inerees are bypcaly
sized at 10-70% helow the maximum capacity of the PV pamel amay. This is because
& P system rasely, if ver, npérates At its maximum capacity hecause of clouds
lemparahate, dost, inverter eficiency lassss ele Real-weeld pedormance shauld be
taken it account when designing a PV system and so a smallet invener capacity is
usually used to match achual PV system outpt and because larger imveners are mon:
expenaive. In same climates, howeser, it might make sense to spend the exdra manty
on a kegor capacy invenar. A Laeger capacity imeter will run cooler and last langar
and leaves the PV system ownar the petontial appartunity Lo expand the size of the
PV amay without having to replace the imvrtor with one of a larger capacity. | have alse
read about sizing imverters larger in order o be able to take advantage of “edge of
cloud” effects—which iz really cool and really gecky. See this foem Bi Brooks

*|n-Depth Consultations

*Customized Trainings

Homun S oy € sn

QUESTIONS BY TOPIC

Bl Topics

(Compheting Installations ca Government Facilgies
i

Edwcating Customers {0)
Financisg & Incentives (5]
Installer Training & Cerfilfication {1)
Manutacturing & Eccacmic Dovelopmesat ()
Markel Analysis (1)

Organarisg Solar initiatves (0}
Perlormance of Solar Techaologies ()
Permittng & Inspection Processes ()

PManning & Zoning (£}

www4.eere.energy.gov/solar/sunshot/resource center

For more information email: solar-usa@iclei.org
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Amy Heinemann Jayson Uppal

North Carolina Solar Center/City =~ Meister Consultants Group
University of New York

amy.heinemann@mail.cuny.edu jayson.uppal@mc-group.com

(617) 209 -1990



Bond-PPA Hybrid: Case Study

N 4+ N = e

I —

Solar | Bondholder |
Developer

PPA Development Development Principal
fga'_-.rments capital capital + interast
renergy
Lease
payments
County/State
Government
Powered by
Shot Source: NREL .20 I. Financing Solar PV at Government Sites with PPAs and Public Debt
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https://financere.nrel.gov/finance/content/financing-solar-pv-government-sites-ppas-and-public-debt

	Slide Number 1
	About  the SunShot Solar Outreach Partnership
	About  the SunShot Solar Outreach Partnership
	About  the SunShot Solar Outreach Partnership
	About  the SunShot Solar Outreach Partnership
	About  the SunShot Solar Outreach Partnership
	Poll�Who’s in the room?�
	Poll�What is your experience with solar?
	Workshop Goals
	Agenda
	Agenda
	The US Solar Market
	The US Solar Market
	The Solar Equation
	The Solar Equation
	What is the value of each unit of electricity produced over the life of the solar project?
	Solar Market Stages
	The Cost of Solar in the US
	The Cost of Solar in the US
	The Cost of Solar in the US
	The Cost of Solar in the US
	The Cost of Solar in the US
	The Permitting Process: Challenges
	Time to Installation
	Time to Installation
	Germany’s Success
	Agenda
	Mitigate Soft Costs
	Mitigate Soft Costs
	Permitting
	Zoning Codes: Small Scale Solar
	Zoning Code: Small Scale Solar
	Zoning Codes: Large Scale Solar
	Zoning Code: Large Scale Solar
	Solar Access
	Fontainebleau V. Eden Roc (1959)
	Solar Access
	Solar Access
	The Permitting Process: Challenges
	Time to Installation
	The Permitting Process: Challenges
	Customer Acquisition
	Expedited Permitting
	Expedited Permitting
	Expedited Permitting: Case Study
	Expedited Permitting: Case Study
	Expedited Permitting: Case Study
	Expedited Permitting: Case Study
	Expedited Permitting
	Expedited Permitting
	Mitigate Soft Costs
	Solar Readiness
	Solar Readiness
	Mitigate Soft Costs
	Customer Acquisition
	Solarize: Advantages
	Solarize: Advantages
	Solarize: Process
	Solarize: Case Study
	Solarize: Case Study
	Group Purchasing
	Solarize: Case Study
	Solarize: Case Study
	Solarize: Case Study
	Solarize: Case Study
	Solarize: Case Study
	Group Purchasing
	Solarize: Case Study
	Solarize: Lasting Impact
	Solarize: Resources
	Q & A
	Agenda
	Agenda
	The Solar Equation
	Incentives
	Incentives
	Investment Tax Credit
	Qualified Energy Conservation Bond
	Qualified Energy Conservation Bond
	Deeper Dive: QECBs
	Deeper Dive: QECBs
	Accelerated Depreciation
	Incentives
	Property Assessed Clean Energy
	Property Assessed Clean Energy
	Incentives
	Renewable Portfolio Standard
	Renewable Portfolio Standard
	Renewable Portfolio Standard
	Renewable Portfolio Standard
	Net Metering
	Net Metering: Overview
	Net Metering: Overview
	Net Metering: Overview
	Net Metering: Market Share
	Slide Number 96
	Net Metering: Resources
	Net Metering: Resources
	Feed in Tariff
	Feed in Tariff
	Feed-in Tariff: Case Study
	Gainesville Regional Utility (GRU)
	Gainesville Regional Utility (GRU)
	Goal: To reduce fossil fuel energy purchase by 143,000 MWh per year by 2016 
	Gainesville Carbon Goals
	Even with progressive solar programs in place, Gainesville was not meeting its goals
	Solar Rebate Program Results
	Feed in Tariff (FiT)
	GRU FiT: Program Design
	GRU FiT: Contract Rates
	GRU FiT: Launch Timeline
	GRU FiT: Launch Timeline
	GRU FiT: Reconfiguring the Program
	GRU Fit: A Success
	GRU FiT: Cost
	GRU FiT: Projected Impact by 2016
	The FiT program provides a better investment yield than the rebate program for the customer and utility
	Agenda
	Ownership Structures
	Ownership Structures
	Direct: Balance Sheet
	Direct: Balance Sheet
	Direct: Debt Financing
	Direct: Debt Financing
	Direct: Debt Financing
	Direct Ownership
	Ownership Structures
	Third Party Ownership
	Increasing Demand for Financing
	Third Party Ownership
	Third Party Ownership
	Third Party Ownership
	What Investors Look For
	Third Party Ownership
	Third Party Ownership
	Third Party: Capital Lease
	Third Party: Operating Lease
	Third Party: PPA
	Slide Number 139
	Third Party Ownership
	Third Party Ownership
	Ownership Structures
	Community Ownership
	Community: Self Ownership
	Community: Self Ownership
	Community: Public Lease
	Community: Public Lease
	Virtual Net Metering
	Virtual Net Metering
	Community: Investment
	Community: Investment
	Financing: Resources
	Q & A
	Agenda
	Agenda
	Case Studies: Third-Party Ownership, Hybrid Model, Community Ownership
	Process
	Process
	Process
	Step 2: Developer Procurement
	Step 2: Developer Procurement
	Process
	Process
	Third Party Ownership
	Factors PPA Providers Look For
	PPAs: Case Study
	PPAs: Case Study
	PPAs: Case Study
	Bond-PPA Hybrid: Case Study
	Bond-PPA Hybrid: Case Study
	Bond-PPA Hybrid
	Bond-PPA Hybrid
	Bond-PPA Hybrid
	Replication of “Morris Model”
	Bond-PPA Hybrid: Resources
	Community Shared Solar: Case Study
	Community Shared Solar: Process
	Community Shared Solar: Case Study
	Community Shared Solar: Resources
	Agenda
	Slide Number 181
	Agenda
	Activity: Next Steps
	About  the SunShot Solar Outreach Partnership
	Slide Number 185
	Bond-PPA Hybrid: Case Study

