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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

" |mprove 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
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About the SunShot Solar Outreach Partnership

= lfe-l Sunshot Resource Center

= Case Studies

ENERGY

SunShot Initiative

» Fact Sheets e o

= 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

"‘Ask an Expert’ Live Web Forums EEEGEE

HOME ABOUT SOLAR PROGRAM FINANCIAL OPPORTUMITIES
EEEE » Sunshot infiatve » [nkormabon ligaources » St Eneray Hieaource Center Hymun S o [ sn
¢ )
=’Ask an Expert’ Web Portal
Ask an Expert
July 30, 2012 QUESTIONS BY TOPIC

Our community just added a dozen 240 watt panels to AlTegics
* our courthouse annex. | was planning on 240 watt max

"Peer Exchange Facilitation IS ———————

s this common across all applications? : )
Edwcating Customers {0)

A Firsd, we recammend using a professional PV system designer and nskallar ] Financiag & Incontives (5)
= understand the question comactly. the answer 13 yes, imerees are bypcally
° sized at 10-70% helow the maximum capacity of the PV pamed amay. This is because Installer Training & Cerfilication {1)
. I n - D e Pth ‘ O n S u Itatl O n S & PV system raeely, if eer, operates at its maximum capacity because of clouds,
lemparahate, dost, inverter eficiency lassss ele Real-weeld pedormance shauld be Manutacturing & Eccacmic Dovelopmesat ()
taken it account when designing a PV system and so a smallet invener capacity is
usually used to mateh actusl PV system output and because lager imeners are mor Market Analysis (1)
expengive. In some climates, howeser, it might make Sense to spend the edra mensy
on a lager capacity inventer. A laeger capacity imedter will run coolor and last langer Crgantisg Solar Infiatreés (1)
and leaves the PV system ownar the petontial appartunity Lo expand the size of the o
] C M d I M M P amay without havng to replace the imerter with one of a ger capacity. | hawe also  Peioomance of Solar Teckaologies. (2]
u Sto I I l IZe ral n I ngs read about sizing imverters larges in order o be able to take advantage of “edge of Fermiting & Inspection )

cloud” effects—which iz really cool and really gecky. See this foem Bif Brooks
Planning & Zoaing (6}

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

For more information email: solar-usa@iclei.org
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Jayson Uppal Philip Haddix David Morley
Meister Consultants Group The Solar Foundation American Planning Association
jayson.uppal@mc-group.com  phaddix@solarfound.org dmorley@planning.org

(617) 209-1990 (202) 469-3750 (312) 786-6392



Agenda

Solar 101
Planning and Zoning for Solar

Streamlining the Permitting Process

Addressing Solar Barriers Activity
Understanding Utility Regulations

Understanding Solar Financing

John Hazlett, City of Indianapolis
Laura Arnold, Indiana Distributed Energy Alliance

Next Steps for Solar in Region

Shot

U.S. Department of Energy



Agenda

08:40 — 09:00 Solar 101
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Poll
Who’s in the room?
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Presenter
Presentation Notes
Pittsburgh region
Other areas of Pennsylvania
For those who are outside of the country, name where you are from


Poll
What is your experience with
solar?
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Presenter
Presentation Notes
Raise hands:
No experience
Understand the basics
Solar experts

Raise hands
Have completed local government projects
Have done something to promote solar in your community or modified permitting, zoning code to reduce barriers
 - Please discuss 



Solar Technologies

Solar Photovoltaic (PV) Solar Hot Water Concentrated Solar Power
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Presenter
Presentation Notes
There are three basic technologies that capture the sun’s energy on the market

Solar Photovoltaic, or Solar PV, turns the sun’s energy into electricity. This is the most common technology – these are the panels you see on roofs

Solar hot water uses the sun’s energy to heat up water, which can be used for hot water needs or for space heating

Concentrated solar power will actually concentrate the sun’s energy onto one tube which is usually filled with molten salt. The heat stored by this salt is then used to make steam, which runs a turbine. Concentrated solar power is generally only used in large commercial settings, and probably won’t apply to your situation


Solar Technologies

Solar Photovoltaic (PV)
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Presenter
Presentation Notes
There are three basic technologies that capture the sun’s energy on the market

Solar Photovoltaic, or Solar PV, turns the sun’s energy into electricity. This is the most common technology – these are the panels you see on roofs

Solar hot water uses the sun’s energy to heat up water, which can be used for hot water needs or for space heating

Concentrated solar power will actually concentrate the sun’s energy onto one tube which is usually filled with molten salt. The heat stored by this salt is then used to make steam, which runs a turbine. Concentrated solar power is generally only used in large commercial settings, and probably won’t apply to your situation


Some Basic Terminology

Cell

i?

¢ 0

4
4
&
4

Panel /| Module
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Presenter
Presentation Notes
Capacity – whats the theoretical maximum energy production at a given moment in time?

Production – how many electrons is the system producing?


Some Basic Terminology

Array
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Presenter
Presentation Notes
Capacity – whats the theoretical maximum energy production at a given moment in time?

Production – how many electrons is the system producing?


Some Basic Terminology

DD Production
.. Kilowatt-hour (kWh)
* -

Capacity / Power
kilowatt (kW)
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Presenter
Presentation Notes
Capacity – whats the theoretical maximum energy production at a given moment in time?

Production – how many electrons is the system producing?


Some Basic Terminology

N ‘
A Residence Factory
‘2 I kea v

g
Office " Utility
50 — 500 kw 2 MW+
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Workshop Goal

Enable local governments to replicate
successful solar practices and expand
local adoption of solar energy
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Presenter
Presentation Notes
Raise hands:
No experience
Understand the basics
Solar experts

Raise hands
Have completed local government projects
Have done something to promote solar in your community or modified permitting, zoning code to reduce barriers
 - Please discuss 



Regional Solar Market
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Presenter
Presentation Notes
Though the three states in this region are very similar with regard to available solar resource, we see a dramatic difference in the growth of solar installations between the states. As we’ll see, these differences are the result of consistent and effective state and local policies, rather than resource availability.


Explore benefits

and

Overcome barriers
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Presenter
Presentation Notes
So we hope that today, through this workshop, we can make the case to you as to why expanding local adoption of solar in your community is beneficial, what barriers exist, and what you can do as local government leaders to overcome these barriers and drive adoption. 


Activity: Ildentifying Benefits

What is the greatest benefit solar can bring to
your community? [Blue Card]

Right Now During Session After Break
- E
Write answer on card Compile results Group discussion
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Presenter
Presentation Notes
First we want to hear from you. On the table in front of you there should be a stack of blue cards. I want each of you to take a card and answer this question: What is the greatest benefit solar can bring to your community?

Just answer the question and leave it in front of you. In a minute, we will collect the cards, compile the results, and it will assist us in driving a discussion later in the presentation.


Activity: Addressing Barriers

What is the greatest barrier to solar adoption in
your community? [ Green Card]

Right Now During Session After Break
Write answer on card Compile results Group discussion

eeeeeeeee


Presenter
Presentation Notes
Now take a green card and answer the next question: What is the greatest barrier to solar adoption in your community?

Anna and Emily will be around to collect both cards. During the session they will compile the results, and we will discuss some of your answers after the break. 

Thank you. I look forward to seeing some of your responses in a bit.


Installed Capacity

Top 5 Countries Solar Operating Capacity

B Germany

Germany = ltaly
356% Japan

Spain
m USA
Rest of World
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Presenter
Presentation Notes
The US has less than 1/6 of the total installed capacity of Germany, and is 5th in the world, behind Italy, Japan, and Spain

http://www.map.ren21.net/GSR/GSR2012.pdf

Installed Capacity
Total installed solar
capacity in the US 4 GW
Capacity installed in
Germany in Dec 201 | 4 GW
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Presenter
Presentation Notes
These barriers slow the growth of the US solar market. To give you a sense of this, lets take a look at the growth of the markets in the two countries.

The total installed capacity in the US is 4 GW

As a comparison, Germany installed 4 GW in ONE MONTH

http://www.map.ren21.net/GSR/GSR2012.pdf

The Cost of Solar in the US

Comparison of US and German Solar Costs

$7.00

$6.00 -

$5.00 -

$4.00 -

|
$3.00 - Total Installed Cost

S per Watt

$2.00

$1.00

S-S !
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
$4.00

$3.00

S per Watt

$2.00

$1.00

S-
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® Non-Hardware Cost

B Hardware Cost

US Solar Cost

German Solar Cost

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.sov/docs/fy|2osti/54689.pdf)
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The Cost of Solar in the US

Comparison of US and German Solar Costs
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The Cost of Solar in the US

Profits, Taxes, & ]
Overhead
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The Cost of Solar in the US

ﬂ o Solar Soft Costs

$1.40 -

Other Paperwork
$1.20 -

$1.00 - Permitting

$0.80 -

|
S per Watt

. $0.60 - M Installation Labor

$0.40 -
® Customer Acquisition

$0.20 -

\ $0.00 -
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Time to Installation

Average Time to Permit a Solar Installation

7/.2X more man-hours

needed in the US

Hours

US Germany
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Time to Installation

oo 100 days

from inception to completion

Germary &3 days

Today

from inception to completion
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Presenter
Presentation Notes
Its not just the cost, but the time it takes to install where we are well behind. The average timeframe from accepting a proposal to completion of a residential solar project in New York state is one year. We are currently working with them to get this timeframe down to 100 days.

By comparison, Photon magazine just had an article about a German family that installed solar panels on their home and had them up and running in just 8 days. This includes permitting, interconnecting to the utility, receiving all of the necessary regulatory approvals, and installation. 8 days.

12 weeks delay according to sunrun


Germany’s Success

Consistency ad Transparency

through a

Standardized Processes
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Presenter
Presentation Notes
How has germany been able to cut their soft costs by 60%, reduce their permitting time to 8 days, and install the entire capacity of the US in one month? The key is consistency and transparency.

Germany has uniform building codes, has standardized the permitting and interconnection process, and has made it all easy to access electronically. Compare this to the US where every jurisdiction has its own codes, processes, and often does not make these readily available or simple to understand. While local jurisdiction may not change anytime soon, conforming your code to model standards developed by leaders in the industry will reduce your costs and make the development process significantly cheaper.



.

Regulatory Framework

(

Removing Barriers

Creating Incentives

Enacting Standards

eeeeeeeee
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Presenter
Presentation Notes
Communities use development regulations to explicitly enable solar installations; to incentivize those installations; and to ensure the compatibility of those installations.


Agenda

08:50 — 09:20 Planning and Zoning for Solar
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Planning and Zoning
for Solar

35


Presenter
Presentation Notes
While I want to spend the majority of the next half hour talking about specific regulatory changes that communities can make to promote solar, I wanted to take a few minutes up front to talk about how planning, generally, and the local comprehensive plan, specifically, can be used to set the stage for a wide range of local initiatives, including regulatory changes.



Strategic Points of Intervention

Visioning

and long-

range goal
setting

Public
investment

Planning

for Solar

and
incentives
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Presenter
Presentation Notes
Sometimes the idea of planning can seem diffuse, so it can be helpful to think of five strategic points of intervention where planning can help remove barriers to installing solar energy systems.



= Does solar play a role in the future vision

Visioning for your community?
and long-

= How does solar connect to other goals
such as greenhouse gas reduction targets
or renewable energy portfolio standards?

=  Opportunity to gage the level of awareness
and support in the community.

range goal
setting

Shot Photo: NREL ~ Photo: www.solar.calfinder.com 37
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Presenter
Presentation Notes
Community visioning is often the first step in developing any type of community plan (comprehensive, neighborhood, area, etc.). This is an opportunity to gage the community’s interest and awareness of solar.  It is also the time to discuss how solar connects to other community goals. 
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= Comprehensive plans
= Sub-area plans

" Functional plans

SOLAR POWERING
YOUR COMMUNITY:

A GUIDE FOR LOCAL GOVERNMENTS

Second Edition

JANUARY 2011

(‘I.-I.I “ ;;I‘.:II;:IM‘ERIE!
@A coMMNTIES
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Presenter
Presentation Notes
There are opportunities to include goals and policies that support solar energy in a variety of plans. This slide lists three of the most common types of plans.

Comprehensive Plan (also known as general or master plans) – foundational policy document for local governments

Sub area plans – plans done on a smaller scale and at a more detailed level (neighborhood plan)

Functional Plans – plans that focus on a specific topic (parks and recreation, historic preservation, mobility)


Regulations
and
Incentives

.. SunShot

U.S. Department of Energy

Zoning ordinances

Planned unit
development/ planned
residential development

ordinances

ransfer of development
rights

Subdivision ordinances
or regulations

Form based codes

Transit oriented
development
regulations and
guidelines

Historic district
architectural or design
guidelines

Wetlands ordinances

Tree ordinances

39



Presenter
Presentation Notes
Local laws and incentive programs have an important influence on what, where, and how things get built and what, where, and how land and buildings are preserved. The most relevant local laws for removing barriers to solar include zoning, building, and subdivision ordinances.  


Development
Work

.. SunShot

U.S. Department of Energy

Source: www.urbanmilwaukee.co

Review and approval
of development

~

projects
J
Public-private )
development and
redevelopment
projects )
~N

Development
agreements

40


Presenter
Presentation Notes
Communities often have an opportunity to influence the outcomes of development or redevelopment projects. Sometimes local governments act as developers or as development partners. And in other cases they can use development agreements and discretionary approval processes, such as site plan or conditional use review, to advocate for including solar in the development program for a site.


Infrastructure

= Parking Meters
Public " Crosswalk Signals

Investment = Street Lights

= Roads

Community Facilities
= Town/City Halls
= Libraries

= Schools

= Police & Fire Stations

Source: solaramericacommunities.gov Source: NREL
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Presenter
Presentation Notes
Towns, cities, and counties undertake major investments in infrastructure and community facilities that support private development and quality of life in their communities. And there are tremendous opportunities to include solar energy systems as part of public infrastructure and facility projects.


eeeeeeeee
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Solar in the
Comprehensive Plan

42



Solar in the Comprehensive Plan

Why focus on the Comprehensive Plan?

* Foundational policy document (vision, goals,
objectives/policies ,and recommendations)

= Statutory priority given to comprehensive plans not
necessarily given to other plans

= Sets the stage for how the community will maximize
opportunities and minimize risks in public and private
sector development

* Don’t create silos — integrate recommendations from
other types of plans in the comprehensive plan (identify
synergies and conflicts with other local resources)

Powere d by
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Presenter
Presentation Notes
As I mentioned a few slides earlier, communities make a lot of different types of plans. But the comprehensive plan is special, both because of its nature as a long-range, cross-cutting policy document, and because comprehensive plans have a statutory priority under state law. 


Solar in the Comprehensive Plan

= Existing Conditions

" Goals, Policies, &
Objectives

= Action Steps

= Framework for
Implementation

— Standards, Policies, & Incentives

— Future Public & Private Investment

eeeeeeeee
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Presenter
Presentation Notes
Existing conditions – establish a baseline for energy use so you can track and measure progress toward energy goals over time.  Document the community’s existing solar resources.  Educate the community about the resource (economic characteristics, solar as a resource, etc.)

Through the goals, objectives, and policies; the action steps; and the implementation framework of the plan the community can set the stage for regulatory changes, new incentive programs, and future public investments. 


eeeeeeeee
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Solar in Local
Development Regulations
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.

Why is this Important?

= Establish a framework for making
decisions about solar

= Mitigate potential nuisances

= Create a safe harbor for property
owners to use their solar
resources

| E n CO u rage S O I a r e n e rgy Source: www.heatingoil.com

investment and production in the
community

Shot
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Presenter
Presentation Notes
Why do you want your local land development regulations to address solar?


.

Regulatory Framework

(

Removing Barriers

Creating Incentives

Enacting Standards

eeeeeeeee
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Presenter
Presentation Notes
Communities use development regulations to explicitly enable solar installations; to incentivize those installations; and to ensure the compatibility of those installations.


eeeeeeeee
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Removing Barriers

48


Presenter
Presentation Notes
Let’s take a look at these one at a time.


Removing Barriers

Solar Laws exist in 40 states and the USVI to prevent barriers and
authorize incentives, but people are often unaware of their rights.

www.dsireusa.org
August 2012

. Solar Easements Provision

. Solar Rights Provision - Local option to create solar rights provision
[ solar Easements and Solar Rights Provisions o U, Wi Dl
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Presenter
Presentation Notes
State law in Indiana authorizes solar access easements and prohibits local governments from adopting ordinances that would prohibit or unreasonably restrict solar installations. But what’s reasonable?


http://www.dsireusa.org/

Removing Barriers

= Make solar a by-right accessory use

" Allow modest adjustments to regulations (e.g.,
setbacks) to allow applicants to meet solar access
requirements

= Streamline the approval process and reduce permitting
costs

" Craft exceptions to permit solar in special districts
(e.g., historic districts)
= Adopt solar access laws

Powere d by
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Presenter
Presentation Notes
Relatively few communities in Indiana explicitly mention solar energy systems in their development regulations. This creates an atmosphere of uncertainty about what types of systems can be installed in what locations.

It can be as simple as defining a solar energy system and adding it to your zoning use tables as a permitted use. The Town of Burns Harbor and White County, Indiana, both illustrate this approach.



eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee

Creating Incentives
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Creating Incentives

= Streamline Approval Process
* Reduce Permitting Costs

" Increase Flexibility on Other
Standards in Exchange for Unified Development Ordinance
the Incorporation of Solar

Source: City of Bloomington, Indiana
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Presenter
Presentation Notes
In just a few minutes, Jayson is going to offer a few specific thoughts about streamlining permitting processes for solar installations. But here I wanted to highlight how communities can incentivize solar through development regulations. 

The most common incentive is flexible development standards for projects that include solar energy systems.

For example Bloomington, Indiana, grants a density bonus and less restrictive lot size and setback standards to projects that meet sustainability goals by including solar energy systems and other green design features.


eeeeeeeee
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Enacting Standards
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The Purpose of Standards

* Clarify what types of solar systems are
allowed and where

= Mitigate potential nuisances associated with
solar equipment (e.g. visual impacts,
encroachment)

" Define and protect solar access

eeeeeeeee
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Presenter
Presentation Notes
Apart from simply adding solar energy systems to lists of permitted uses, some communities may elect to adopt specific standards for solar energy systems in order to protect access to sunlight or to ensure that installations of different types are compatible with their surroundings.


Basic Considerations

Zoning Code and Subdivision Regulations

SECTION TOPICSTO ADDRESS
Permitted Uses Primary vs. accessory
Dimensional Standards Height, lot coverage, setbacks

Development Standards  Screening, placement (on building
or site), site planning for solar
access (lot and building
orientation)

Definitions Types of solar systems, solar
access, and related terminology

Shot
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Presenter
Presentation Notes
In terms of specific standards, here are some of the basic topics that many communities choose to address in their development regulations.


B
Additional Considerations

= Require solar-orientation =~ CONSIDER CONTEXT

for new development * Residential

: * Non-residential
= Require solar-ready on-residenta

 New development
development

* Infill or
" Solar access protections redevelopment

Powere d by
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Presenter
Presentation Notes
Some communities have incorporated additional standards for site development and for individual buildings to lower costs associated with installation and to protect the long-term viability of solar systems.


B
Small-Scale Solar Energy Systems

Typical Requirements

= Small-scale solar energy
systems permitted as
accessory uses in defined
districts

®» Placement on side and back
roof slopes encouragea

Source: Clarion Associates

" Must meet district height, lot
coverage, and setback
requirements (some allow for
exemptions through variance)
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Presenter
Presentation Notes
Requirements for small-scale energy systems tend to vary greatly in their comprehensiveness and approach depending on the community.  Some focus strictly on residential systems, while others also address systems in non-residential and mixed-use areas.  In the case of the latter, they may also address installations on building features such as awnings or parking lot screening structures.  


Large-Scale Solar Energy Systems

Typical Requirements

= Defined as solar farms, solar
power plants, or “major”
solar facilities

* Allowed as primary use in
very limited locations

" Height limits
" Lot coverage limits

" Fencing and enclosures

Shot
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Presenter
Presentation Notes
While the basic parameters of requirements for large-scale solar energy systems are fairly typical; specific requirements vary greatly. For example, Iron County, UT, allows ground-mounted solar panels up to 30 feet in height.  Huntersville, NC by comparison limits the height to 8 feet. 


Solar Access Ordinances

Typical Requirements
= Protection of solar access

" Minimize shade on adjoining
properties through limits on

— Building height and massing

— Tree and landscaping
placement

= Solar access easements

Trees Block Solar Panels, and a Feud Ends in Court

SIGN |

OR 58
SUNNYVALE, Calif. — Call it an eco-parable: one Prius-driving S Rt
couple takes pride in their eight redwoods, the first of them planted B sinsie rase
over a decade ago. Their electric-car-driving neighbors take pride in

B REFRINTS

their rooftop solar panels, installed five vears after the first trees were

Source: New York TImes


Presenter
Presentation Notes
Solar access protections may take the form of a solar envelope that restricts development or new tree plantings that would cast shadows on adjacent rooftops.

More commonly, though, communities either use a solar access permitting or easement process.

Indiana State law explicitly enables the creation of solar access easements. And the Town of Beverly Shores, Indiana, includes a short section in its development regulations that endorses solar energy and points to the state’s solar easement provisions.


.

Solar Siting Ordinances

Typical Requirements

" Minimum number of lots must
be “Solar-Oriented Lots”

» Flexible setbacks to maximize

solar access

= Streets designed to maximize

solar access

Powered by

Shot

U.S. Department of Energy

CITY OF PORTLAND OREGON - BUREAU OF DEVELOPMENT SERVICES

The sclar access regulations encourage variation in the width of lots b
rmaximize salar access bor single dwelling detached development and
minimize shads on adjacent properties.

Do the solar access requirements apply to

my site?
The approval criteria of the solar acosss chapter apply to Jots for single
dwelling decached development creatsd as part of a land division proposal
in all zomes.

What are the solar access criteria?
ok the fallowing appeaval critsria muse
be met:

AL On sireets that are within 30 d, s of a true east-west axis (see Figure
6101}, The naccowest lots should be:

1. Interior lots oo the south side of the screet {sez Figure 639.2); and.
2. Corner lots on the north side of the serest (see Figure £32.3),

E. On sireets that are within 30 degrees of a trus north-south axis, the
wiidest lots should be interior lots on the east ar west side of the street
fase Figue £39-4).

Frequently asked questions

Q What If | can't meat the solar access approval crieerla?
A Where it is not practic abie to meet both the aoproval crliens
of the soiar access chapier and approval criten'a of other
chapiers in the 800, the reguiations of the other chaplers
superceds the aporoval ctera of the solar stcess chapien

and wiil
1 e

oped with detached or attac
A The Soiar Access reguiations will oniy anpiy to 08 we know
Wil be deveioped wWith detached Nousing.

AN raans

Solar Access Regulations, Ch 33.639

The sclar access approval criceria foous on the width of individual loes. All Fig. §39.2, Inloﬁur lots an

Fig. 639.1, Axas within 30° of
Morth-South snd East-Waat

South side of streat

Fig. §39-3, Corner lots on North
sids of stra

Fig. 639-4, Intarior lots on East
and Wast sida of stract

e

Q Does this apply ¢ land divisions that have a common
green Instead of a regular street?
A ¥Yes. Acommon green s defined a5 a sireet
SOLAR ACCESS REGULATIONS:
E . . GON 27207 « B0

3-7B26 » www . bds.ciportland.orus

Source: www.portlandonline.com

60
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Presentation Notes
Solar siting ordinances encourage or require streets and lots to be laid out in a way that maximizes solar access. 

For example, Clackamas County, Oregon, requires a minimum percentage of lots comply with the solar siting ordinance, but provides a menu of ways in which the requirement may be satisfied.  



Solar Ready Homes

Typical Requirements
= Structural/roof specifications

= Solar “stub-ins” required for
new homes to support future
photovoltaic panel or solar hot
water heater installation

" |nstallation of PV Conduit or
hot water pipes required on
south, east, or west-facing roofs

Shot

U.S. Department of Energy

Source: www.correctsolarinstallation.com
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Presenter
Presentation Notes
Because the costs associated with modifying structural systems to accommodate a solar installation can be more costly than the solar equipment itself, some communities have taken the added step of requiring new houses to be built to accommodate solar installations, whether or not the owner chooses to install one.

Chula Vista, California, requires that ALL residential electrical and plumbing systems allow for later installation of solar systems. Tucson, Arizona, is has a similar requirement for single-family and duplex residences.
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Resources

Project Website — FAQ Page Essential Information Packet

Frequently Asked Questions

Planning and Zoning for Solar Energy

FAS EIP-30 July 2001

How do other communities encourage the use of solar energy
systems through their comprehensive plans?

The local comprehensive plan presents a future vision of the physical, social, and economic
characteristics of an entire city or county, and it specifies goals and policies intended to implement
that vision. Because it is the most expansive official policy statement of 3 city council or county
board, it is an ideal tool to support the deployment of solar energy systems on both public and
private property.

Planning and Zoning
for Solar Energy

There are two primary mechanisms by which comprehensive plans can support solar energy
system deployment: (1) documenting the solar resource and (2) articulating policies to guide
decision making.

First, comprehensive plans can provide information about the solar resource available in different
parts of the community. This may be in the form a solar resource map showing which areas receive
the most sunlight annually, or it may be a text description of site characteristics that maximize
solar potential.

Second, comprehensive plans can articulate specific policies to guide decision making about solar
energy system deployment on public and private land. These policies may address solar access
protection, street and building orientation, or preferential locations for new solar energy systems.

Examples from PAS Essential Info Packet 30: Planning and Zoning for Solar Energy

» Fort Collins {Colorado), City of. 2011. City Plan. Environmental Health: Energy.

« Jackson (Oregon), County of, 2007, Jackson County Comprehensive Plan. Section 11, Energy
Conservation.

The Flansming Advisary Service (PAS) ressarchers are pléagsed fa
provide you with infarmation from our workd-class planning litvary.

Greensburg (Kansas), City of. 2008. Greensburg Sustainable Comprehensive Plan. Housing;

Future Land Use and p0||c5‘r- This packet réapresents & fypical colisction of documents PAS prowides

i response o research inguires fom our subseribers. For mare
infarmation sbaut PAS Wit wew.planning. arg/pas.

American Planning Association

Owensboro Metropolitan Planning Commission. 2007. Comprehensive Plan for Owensbaoro,
Whitesville, Daviess County, Kentucky. Section 710. Climate and Solar Access.

IS
=
c
QL
&
w
2
Q

Pinal (Arizona), County of. 2009, We Create Qur Future: Pinal County Comprehensive Plan.
Chapter 7, Environmental Stewardship - Energy.

Pleasanton (California), City of. 2009. General Plan 2005-2025. Energy Element.

@ QrEal Covrivuriilies Rapgen

Shakopee (Minnesota), City of. 2009, Comprehensive Plan 2020, 12, Solar Access.

vVictoria (Minnesota), City of, 2010. 2020 Comprehensive Plan Update. Part ILL.1, Plan
Elements - Special Resources - Solar Access Protection. Prepared by TKDA, St Paul, Minn,

http://www.planning.org/research/solar/fag.htm http://www.planning.org/pas/infopackets/open/eip30.htm
Powered by
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Presenter
Presentation Notes
FAQ addresses protecting solar access, requiring solar-ready homes, mitigating glare, historic structures & districts, encouraging solar through plans & development regulations
EIP:  background articles and reports, model ordinances



Customized Research Assistance

= Available to anyone with a SR

PLANNING ADVISORY SERVICE

question related to planning for || SR
solar energy

using plans and
policies to encourage
Lhe installation of
solar energy systems
state and local solar
access protections
zoning standards for
solar energy systems
solar-friendly site
and building design

= state and local
incentives available
to help offset the
costs of installing
solar enerqy systems

" Provided through PAS Inquiry
Answer Service

Have a Specific Question About

| S u b m it q u esti O n S to Planning for Solar Energy? Advisory Service

Ts your community considening a new progeam or palicy to agenties have tumed to
encourage thee use of solar energy technology? APA's Plnning PAS for the information
Advisory Senace (PAS) wants to help. Through its Inquiry they need, from customized
M M ° Answer Service, PAS provides research assistance to thousands research assistance to the
of planners at hundreds of subscribing erganizations. Thanks to PAS Report series. For more
° the: SunShat Salar Outreach Partnership, APA s extending this informaticn, go to
asmstance o all planners, public officials, and solar advocates . planning.org/pas]
looking for information about how to promote solar energy use
through plans, p and d P i

APA's Planning

line “Solar Energy Inquiry” s s earares| B, S



mailto:pas@planning.org

Agenda

09:20 — 09:30 Streamlining the Permitting Process
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The Permitting Process: Challenges

| 8,000+ |ocal jurisdictions

with unique permitting requirements

eeeeeeeee

Shot Source: http://www.nrel.gov/docs/fy | 2osti/54689.pdf
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http://www.nrel.gov/docs/fy12osti/54689.pdf

The Permitting Process: Challenges

Local permitting processes add on average

$2,516

to the installation cost of residential PV

eeeeeeeee

Shot Source: SunRun
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The Permitting Process: Challenges



Presenter
Presentation Notes
Permitting and inspection of solar energy systems has taken on a new urgency in the present administration of the Dept of Energy. The Sun Shot Initiative seeks to lower costs of both utility scale and distributed photovoltaic systems. One large factor is the overhead costs that accrue due to a permitting process that is cumbersome and expensive. Another is the operation and maintenance costs that can result in a poorly designed and installed system. These two factors can be mitigated through streamlined permitting systems and building inspector education.

Is it this complicated to issue a permit for a gas furnace in your community?

Permit Process – Due to the crossover in trades involved with a solar energy systems installation, there is typically more than one permit that is required before work can begin. Along with these permits are permitting fees and inspections, all of which consumer money and time. 

In the case of a roof mounted system, a roofing or general building permit may be required as well as a structural permit. For a photovoltaic system, an electrical permit will be required. In the case of a solar thermal system, a plumbing permit will likely be required.  Often engineered sealed drawings are required, as are wind load test results. Since only properly licensed contractors may secure these permits, it can often involve a primary contractor with several subcontractors to complete the installation of a single system. Again, this adds to the cost of the system, unnecessarily so if a regulatory framework specific to solar installations is implemented. 



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

Shot Source:Vote Solar
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Presentation Notes
Fair Flat Fees: Using a flat-fee method instead of a value-based method to assess permit fees streamlines the process and ensures that larger solar energy systems are not arbitrarily penalized. Fees should fairly reflect the time needed for city staff to review and issue a permit – that’s something that remains constant regardless of system size. A reasonable permit fee should be $250 or less if best practices are followed.
Electronic or Over-the-Counter Issuance: Issuing electronic or over-the-counter permits for standard PV systems with complete, error-free applications expedites the permit process. An inspector must still inspect the PV systems and approve the permit before it is considered final.  We recommend offering electronic submittal, review and permit issuance. Next best is over-the-counter submittal, review and permit issuance
Standardized Permit Requirements: Municipalities should set and adhere to standard permitting requirements to make the process clear and transparent for applicants. Sample guidelines can be obtained from the Solar American Board for Codes and Standards.  We recommend adoption of the Solar ABC’s Expedited Permit Process for PV Systems.
Electronic Materials: Permit fees and process should be easily accessible via the city’s website so applicants can review and prepare materials in advance.  Municipalities should provide a submittal checklist of all requirements for rooftop solar PV and solar thermal permitting in a single online location.
Train Permitting Staff in Solar: Training building department staff to review permits and perform standard fire department checks reduces time and cost. Cities should make one or half-day workshops available to relevant staff.
Remove Excessive Reviews: Eliminating reviews that do little to validate the safe and efficient operation of a proposed PV system (i.e. plan checks with aesthetic criteria) removes unnecessary costs and expedites permit issuance. For efficiency, we recommend requiring only one inspection for standard rooftop systems on existing homes or businesses.
Reduce Inspection Appointment Windows: Keeping the windows for inspection appointments at or below two hours reduces the amount of costly worker time spent waiting for inspectors to arrive. Inspectors could also call contractors as appointment time grows close to further save time.
Replace community-specific solar licenses, if required, with standard certification for installers. We recommend accepting NABCEP PV installer and solar thermal certification in lieu of community-specific solar licenses.



Expedited Permitting

Solar Permitting Best Practices:

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

v’ Utilization of standard certifications

eeeeeeeee

Shot Source:Vote Solar


Presenter
Presentation Notes
Fair Flat Fees: Using a flat-fee method instead of a value-based method to assess permit fees streamlines the process and ensures that larger solar energy systems are not arbitrarily penalized. Fees should fairly reflect the time needed for city staff to review and issue a permit – that’s something that remains constant regardless of system size. A reasonable permit fee should be $250 or less if best practices are followed.
Electronic or Over-the-Counter Issuance: Issuing electronic or over-the-counter permits for standard PV systems with complete, error-free applications expedites the permit process. An inspector must still inspect the PV systems and approve the permit before it is considered final.  We recommend offering electronic submittal, review and permit issuance. Next best is over-the-counter submittal, review and permit issuance
Standardized Permit Requirements: Municipalities should set and adhere to standard permitting requirements to make the process clear and transparent for applicants. Sample guidelines can be obtained from the Solar American Board for Codes and Standards.  We recommend adoption of the Solar ABC’s Expedited Permit Process for PV Systems.
Electronic Materials: Permit fees and process should be easily accessible via the city’s website so applicants can review and prepare materials in advance.  Municipalities should provide a submittal checklist of all requirements for rooftop solar PV and solar thermal permitting in a single online location.
Train Permitting Staff in Solar: Training building department staff to review permits and perform standard fire department checks reduces time and cost. Cities should make one or half-day workshops available to relevant staff.
Remove Excessive Reviews: Eliminating reviews that do little to validate the safe and efficient operation of a proposed PV system (i.e. plan checks with aesthetic criteria) removes unnecessary costs and expedites permit issuance. For efficiency, we recommend requiring only one inspection for standard rooftop systems on existing homes or businesses.
Reduce Inspection Appointment Windows: Keeping the windows for inspection appointments at or below two hours reduces the amount of costly worker time spent waiting for inspectors to arrive. Inspectors could also call contractors as appointment time grows close to further save time.
Replace community-specific solar licenses, if required, with standard certification for installers. We recommend accepting NABCEP PV installer and solar thermal certification in lieu of community-specific solar licenses.



Expedited Permitting: Case Study

Breckenridge, Colorado
Population: 4,540

Source:Wikipedia



Case Study

Expedited Permitting

Breckenridge charges no fees to file for a solar permit

Solar Permitting Fees

Permit Fee Ranking

[ ] s251-8600

2500

2000 - TR <5250

1000

siejjoq

Cities/Counties

No permit fee
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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
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Expedited Permitting: Case Study

?féﬂ% BRECKENRIDGE [T |
COLORADO

BRECKENRIDGE, search.. | 23

HOME  ABQUT BRECKENRIDGE ~ GOVFRNMFNT  DFPARTMENTS & 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

Sta n d a r'd ize d Pe r'm it Building Department Permits / Building & Electrical Permit Requirements:

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

r’eq u | rements 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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http://www.townofbreckenridge.com/index.aspx?page=694

Expedited Permitting

E M=l Solar ABCs

Solar America Board for Codes and Standards

Expedited Permitting: | et

b ASTM Intemubanal Codes & Standards

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

. o ffo .
. anhancos the practice of ping, impk g, and d g solar codes
I I I l P I I e S re q u I re I I l e n S O r ¥ Inlsritaned Ceds Clamgl and standards, The Solar ABCs provides formal 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 i

= Hatonal Firg Protecton Assoosbon
« SEM[

= Lindererters Laboratones

Powered by
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Presenter
Presentation Notes
Developed by the Solar America Board of Codes and Standards (“Solar ABCs”)
Provides a means to differentiate systems that can be permitted quickly and easily due to their similarity with the majority of small-scale PV systems
In order for a PV system to be considered for an expedited permit process, the following must apply:
PV modules, utility-interactive inverters, and combiner boxes are identified for use in PV systems
The PV array is composed of 4 series strings or less per inverter, and 15 kW STC or less.
The total inverter capacity has a continuous AC power output 13,440 Watts or less
The AC interconnection point is on the load side of service disconnecting means (690.64(B)).
The electrical diagram (E1.1) can be used to accurately represent the PV system.




.

Expedited Permitting: Application

SOLAR PV SYSTEM INSTALLATIONS WITH AN ELECTRICAL PERMIT ONLY

If the Licensed Electrical Contractor can commit to meeting the following installation conditions, limitations and
requirements in the installation of the solar PV system, the Department will waive the requirement for a separate
building pemmit and allow the electrical permit to apply to the full installation.

A separate building permit application with construction plans must be obtained if the following conditions and
requirements cannot be met or the Electrical Contractor performing the electrical installation is not willing to
accept responsibility for the structural installation of the system.

Conditions:

Installation must be on the roof of a one- or two-family dwelling.

Installation may not occur on roof systems comprised of engineered trusses. These systems will require building permits
Property is not designated historical by the Philadelphia Historical Commission.

Electrical Contractor must agree to accept responsibility for the structural installation of the roof-top equipment.

If the contractor finds the installation cannot meet these requirements, a separate building permit must be obtained.

Installation Limitations and Requirements

Equipment weighs less than 5 pounds per square foot (psf).

Equipment imposes less than 45 psf point load in any location.

The height of the system is less than 18 inches above the adjacent roof.

A three (3) foot clearance must be provided around all equipment.

Installation includes a pre-engineered ballasted or mounting structure with attachments both designed for a wind load
of S0 mph.

The equipment must be installed as per manufacturer's instructions.

Powered b
SyhOt Source: City of Philadelphia, Department of Licenses and Inspections

U.S. Department of Energy (http://www.phila.gov/green/PDFs/Streamlined%20Solar%20Standards.pdf)



Presenter
Presentation Notes
Pictured here is a prescriptive path solution to streamlining the solar permitting process, allowing for solar electric project approval without a building permit (i.e., with an electrical permit only). Many of the recommendations from the Solar ABCs and IREC resources mentioned previously were incorporated into this process.

http://www.phila.gov/green/PDFs/Streamlined Solar Standards.pdf

Expedited Permitting: Application

Electrical Permit Limitations and Requirements

Snecificallv. the svstem must be 10kW or less. he comnnsed of four or less series strinas, and have a total inverter
capacity of less then 13.44kW, with all materials, devices and equipment labeled and listed by a certified testing agency.
Solar PV system electrical permit applications must include the following information:

« Detailed riser diagrams . Electrical service information
e« Conduit and wiring details « Module information
«  Grounding detail . Inverter information

Electrical Permits
Systems that meet the electrical limitations detailed above may be eligible for a streamlined permit review. For more
specific information on the electrical permit requirements above, please see our “Permit Checklist for Sofar PV Systems.”

Zoning Requirements
Solar PV systems installed on the roof of a one- or two- family dwelling do not require a zoning permit.

Application Process

When Licensed Electrical Contractors apply for a permit related to the electrical work required to properly install a solar
PV system on one or two family dwellings, they may agree to meet the conditions, limitations and requirements of the
Building Code established in this Solar PV Installation Standard.

This agreement to meet the limitations and requirements above must be noted in the “Brief Description of Work”™
field on a standard electrical permit application and the application signed by the Electrical Contractor.

Powered by Source: City of Philadelphia, Department of Licenses and Inspections
Shot (http://www.phila.gov/green/PDFs/Streamlined%20Solar%20Standards.pdf)
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http://www.phila.gov/green/PDFs/Streamlined Solar Standards.pdf
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Expedited Permitting: Application

Inverter Input Circuits Inverter Output Circuits
. AC DISC INFO
Mo. Entering Inverter: Mo. Leaving Inverter: PV METER INFO Make:
AWG: ANG: Make: Model:
Conductor Type (Check Cne): Conductor Type (Check Cne): Maodel: Size. Amp-
THWN-2 USE-2 ] THWN-2 e
*HHW-2 [PV WIRE O xHHW-2 USED {Check One): .
= USED ({Check One):
MODULE INFO TTrrw-2 TTRHW-2 Ll ves or CINo Ll ves OrR L1 Mo
Make: »
,":f“’d‘?.'; = PV Source Circuits INVERTER INFO - :
| oc:.A ol = Mo. Entering J-Baax: Make- MAIN DIST PAMEL INFO: [JNew [JExist
a‘:;'x "‘n;ﬁgs Fuse, Amps: HadE Madel Bush: i A
= S HE— Conductor Type (Check Wde, Volts: s e mps:__
Temp Coefficient, Voc: One): Max AC Output, Amps: Main OCPD, Amps..
[ usE-2 No. of fused inputs: Interconnect OCPD:___
T Pv WIRE Fuse size used, Amps: Basad on 1.25 x Inverter's Max AC Output
o ) o per 690.8(B) but is = or = fo (1.2xBus) — Main
per 690.64(B)(2).
UTILITY
MODULES IN SERIES SERVICE
{(PUT "NA™ IF UNUSED)
1 MAIN
L]
BOX COLOR KEY: I OCFD
- CONDUIT MATERIAL USED (Check
= Equipment MODULES iN series | DC DISC One)
Information (PUT "N/A” IF UNUSED) | _| (INTERMAL}
1 CIINCH DLA EMT fastened every 10 feet
. ! NVERTER and within 3 feet of boxes, cabinets,
= Circuit ) | - - I OCPD and/or terminations per 358.30(A) and
Information MODULES N serees | J _ :IN‘FERN.-\L] susEAR ::;lfppnmed every 10 feet per 358_30(B);
{PUT "N/A™ IF UNUSED) | U U :
= Grounding t L - MAIN [CINCH DIA PVC require expansion
Information | | | SERVICE fittings and support straps attached to
I I PANEL mounting surface with one fastener on
MODULES IN SERIES | 1 each side of conduit per 352.30 and
(PUT “NiA” IF UNUSED)  L—| I 352.44.

EGC size for DC side
EX. BUILIDING GROUNDING
Oawe: ELECTRODE
Sized per T250.122. All exposed EGC’s shall be #6 min per eSS R e e

250.120(C)

USE EXOTHERMIC WELDING PROCESS OR
LISTED HIGH PRESS CONMECTOR TO BOND GEC
TO ELECTRODE. ONE CONDUCTOR TO GE PER
CONMNECTION UNLESS CLAMF |5 LISTED FOR

EGC PV EQUIPMENT GRTOUNDING (Check One)

[ #5 AWG with lug listed for direct burial

» T
1 WEEB clips; provided module manufacturer DC GEC ) ) MULTIPLE CONDUCT! PER250.70
permits WEEE. Use #6 AWG from mounting - ) Bonding Jumper Size:
structures to J-Box J-BOX INFO (NEMA 3R) Size AWG: AWG:

or Nia: |

Mote: #5 AWG required to be protected in
conduit or armor cable

Per 690.47 & 250168

EGLC size for AC side

USED (Check One):
Oves or Mo

AWG:

Sized per T250.122. All exposed EGC's

Bonding Jumper betwesen multiple GEC's sized
shall be #5 min per 250_120(C)

for larger of AC (T250.66) & DC (250.166) GEC

ONE LINE DIAGRAM-JBOX TO INVERTER

Multiple electrodes to be minimum & feet apart

Project Address: per 250.53(B)

FORM 66-118A

Powered by
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Source: City of Irvine, Department of Community Development
(http://www.cityofirvine.org/cityhall/cd/buildingsafety/permit_processing center/residential photovoltaic_systems/defaul

t.asp)
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Presentation Notes
Fill in the blank line drawings

http://www.cityofirvine.org/cityhall/cd/buildingsafety/permit_processing_center/residential_photovoltaic_systems/default.asp
http://www.cityofirvine.org/cityhall/cd/buildingsafety/permit_processing_center/residential_photovoltaic_systems/default.asp

Expedited Permitting

Interstate Renewable Energy Council

Outlines emerging approaches

Sharing Success

to efficient rooftop solar Lo Efticient Roottop

Solar Permitting

permitting

WWww.irecusa.org
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Agenda

09:30 — 09:40 Break
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Agenda

09:40 — 10:00 Addressing Solar Barriers Activity
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Activity: Ildentifying Benefits

What is the greatest benefit solar can bring to
your community? [Blue Card]

Right Now During Session After Break

e

Write answer on card Compile results Group discussion

4 A
4
-‘
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[Results from Survey]
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Benefits of Solar Energy

" Local economy growth
" Local jobs

* Energy independence

= Stabilizes price volatility
" Valuable to utilities

= Smart investment

Shot

U.S. Department of Energy
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Benefit: Economic Growth
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Shot Source: SEIA/GTM Research - 2010 Year in Review Report http://www.seia.org/galleries/pdf/SMI-YIR-
U.S. Department of Energy 2010-ES.pdf SEIA/GTM Research- 2009 year in Review Supplemental Charts 85



Presenter
Presentation Notes
The US is actually a net solar exporter.  Net solar exports totaled $723 million in 2009, according to SEIA and GTM Research.  This is more than the GDP of some developing countries.

The Solar Energy Industries Association has been tracking the growth of the industry for several years now and found that the solar industry has grown 300% from 2006 to 2010. It went from being a $1.5 billion industry in 2006 to a $6 billion industry in 2010.  It is big business and means business – attracting billions in venture capital each year.  

The solar industry has become the fastest growing energy sector and one of the fastest growing industries in any sector across the U.S.


http://www.seia.org/galleries/pdf/SMI-YIR-2010-ES.pdf
http://www.seia.org/galleries/pdf/SMI-YIR-2010-ES.pdf

Benefit: Job Growth
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Solar Job Growth in the US
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Source: SEIA Estimates (2006-2009), The Solar Foundation’ s National Solar Jobs Census 2010 36
(2010), The Solar Foundation’ s National Solar Jobs Census 2011 (2011-2012).


Presenter
Presentation Notes
Solar creates jobs and as you can see by the trend line, the number of jobs are increasing. Installations are increasing and as they increase so do jobs required to support them. 

The Solar Foundation’s 2011 National Solar Jobs Census found that, as of August 2011, there were approximately  100,237 solar jobs in the US, up from 9Source: SEIA Estimates (2006-2009), The Solar Foundation’s National Solar Jobs Census 2010 (2010), The Solar Foundation’s National Solar Jobs Census 2011 (2011-2012).
3,000 in 2010. Between August 2011 and August 2012, job numbers are expected to increase by an astounding 24%, representing roughly 24,000 net new solar jobs across the country.  

These jobs numbers are for all types of firms and these findings show an industry that is clearly growing much more rapidly than the economy as a whole, which is slowly creeping along with only 2% average job growth rate across all sectors. 
 
For example, healthcare and IT are creating jobs at a glacial pace and other sectors such as arts, entertainment, recreation, and the fossil fuel electric generation industries are cutting jobs. 
With a national unemployment hovering around 9-10% and close to 15 million Americans out of work (not counting the underemployed and discouraged workers) – the growth of the solar industry is great news!

From VOTE SOLAR:
•  The solar power industry is the fastest growing industry in America. Today there are more than 5,500 companies operating in the U.S. solar supply chain employing more than 100,000 Americans. 

The value of the U.S. solar industry was $6 billion last year, a 67% increase over 2009, with the growth proceeding apace into 2011. 

The U.S. remains poised to install 1,750 megawatts of PV in 2011, double last year’s total and enough to power 350,000 homes, (Source: SEIA & GTM Research’s Market Insight Report 


Benefit: Energy Independence

U.S. Natural Gas Imports
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http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=mttimus2&f=a

Benefit: Stabilize Energy Prices

Boston Area Average Wholesale Price
$120

$110
100 / &

$90
$80 N

0 I DA iy
S Y JAVANS

$40 Sy N

S/MWh
W Un
O N
o O
—
—

2003 2004 2005 2006 2007 2008 2009 2010 2011

eeeeeeeee

Shot Source: NEPOOL 88

eeeeeeeeeeeeeeeeeeeeee



Benefits: Valuable to Utilities

" Avoided Energy Purchases
" Avoided T&D Line Losses
* Avoided Capacity Purchases
* Avoided T&D Investments

" Fossil Fuel Price Impacts

= Backup Power

Shot

U.S. Department of Energy

89



Benefits: Valuable to Utilities

Value to the utility is 10 tO0 25 cents beyond the value of the electricity
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http://www.asrc.cestm.albany.edu/perez/2011/solval.pdf

Benefit: Smart Investment for Homes

From NREL:

Solar homes sold

20% faster

and for

1 7% more

than the equivalent non-solar homes

in surveyed California subdivisions
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Shot Source: http://www.nrel.gov/docs/fy07osti/38304-0 | .pdf
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Presentation Notes
Next myth: solar won’t add value value to my home”. This is a huge concern for residential customers, who want to make sure that if they choose to sell their house before their investment in solar is paid back, that it would make up in increased home values.

National Renewable Energy Laboratory (NREL) found that:�solar homes sold 20% faster,  and for 17% more than the equivalent non-solar homes, across several subdivisions built by different California builders. 

See: http://www.nrel.gov/docs/fy07osti/38304-01.pdf




Benefit: Smart Investment for Homes

From SunRun:

3 kW

i
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U.S. Department of Energy

$ 16,500 added sale premium

$ 33,000 added sale premium

$ 49,500 added sale premium
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Presentation Notes
Another study from SunRun, using data collected by Lawrence Berkley National Lab , shows how much a project will increase the value of a home, depending on the size. A 3 kW project would add a sale premium of $16,500, a 6 kW system can add a value of $33,000, and a 9 kW system can add value up to $49,500 to the value of a home in California.

While these numbers are just estimates and will vary based on the location of your home, these studies show that solar will increase the value of your home.


Benefit: Smart Investment for Business
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Presentation Notes

Studies: California's ENTIRE RPS, for example, could be met just with decentralized PV. 
To meet California's target of 33 percent renewables by 2020, about 2,000-2,500 megawatts of PV would have to be installed each year. 
Studies of distributed PV potential in California have found more than enough capacity on rooftops to meet the RPS, and have also identified 27,000 MW in ground-mounted capacity near rural transmission stations.


http://www.flickr.com/photos/walmartcorporate/5250472112/

Benefit: Smart Investment for Business

Top 20 Companies by Solar Capacity
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Presentation Notes
The Top 20 corporate solar users’ installations generate an estimated $47.3 million worth of electricity each year.  Altogether, U.S. commercial solar installations have reduced business’ utility bills by hundreds of millions of dollars annually.
The amount of solar installed by the Top 20 solar-powered companies could power more than 46,500 average American homes. Altogether, U.S. commercial solar installations could power more than 390,000 American homes.
The companies analyzed for this report have deployed more than 700 individual solar photovoltaic (PV) systems on their facilities in at least 25 states and Puerto Rico.
More than 1.2 million solar PV panels were used for the Top 20 corporate solar users’ installations. Combined, these arrays would cover more than 544 acres of rooftops.
Walmart and Costco combined have more solar PV installed on their store rooftops than all of the PV capacity deployed in the state of Florida, the Sunshine State.
The top 10 companies (by capacity) have individually deployed more solar energy than most electric utilities in the U.S.


http://www.seia.org/news/new-research-top-20-commercial-solar-users-us-includes-iconic-american-brands

B

Benefit: Smart Investment for Government
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Presentation Notes

The picture above is of a landfill solar project in Easthampton, Massachusetts. The landfill, owned by the city, was leased to a private developer, who built the solar facility at no cost to the city. The developer signed a 10 year agreement with the municipality to sell this electricity for 6 cents per kWh to power municipal buildings around the city, about half of what the city was previously paying for electricity.

By using previously unused land space, Easthampton was able to save a significant amount of town money by cutting their electricity cost by 50% with solar.


Activity: Addressing Barriers

What is the greatest barrier to solar adoption in
your community? [ Green Card]

Right Now During Session After Break

b $‘
Write answer on card Compile results Group discussion
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[Results from Survey]
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Some things you may hear...

My area isn’t sunny
enough for solar

Going solar is too
expensive

Solar is not ready to
compete as a serious
energy source

The government should
not “pick winners ang
losers”

Shot

U.S. Department of Energy



Fact: Solar works across the US
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Annual average solar resource data are for a solar collector oriented toward the south at a filt = local latitude. The data for Hawaii and the 48 contiguous
states are derived from a model developed at SUNY/Albany using geostationary weather satellite data for the period 1998-2005. The data for Alaska are
derived from a 40-km satellite and surface cloud cover database for the period 1985-1981 (NREL, 2003). The data for Germany were acquired from the
Joint Research Centre of the European Commission and is the yearly sum of global irradation on an optimally-inclined surface for the period 1981-1990.
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Fact: Solar is a ubiquitous resource

Resource Availability
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Fact: Solar is cost competitive

US Average Installed Cost for Behind-the-Meter PV
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Fact: Solar is cost competitive

US Average Installed Cost for Behind-the-Meter PV
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Fact: Solar is cost competitive
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Fact: Solar is cost competitive

M Golden Goal @ Countries Meeting Golden Goal @ Countries Missing Golden Goal
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Fact: All energy is subsidized

Historical Average of Annual Energy Subsidy
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Barriers Still Exist

Comparison of US and German Solar Costs
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® Non-Hardware Cost

B Hardware Cost

US Solar Cost

German Solar Cost

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.sov/docs/fy|2osti/54689.pdf)



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

10:00 — 10:20 Understanding Uctility Regulations
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Utility Market Stages
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Stage 1: Cost of Solar is Above both Retail and Wholesale Electric Rates 
–Solar is in “demo” mode 
•Stage 2: Cost of Solar is Below Retail, but Above Wholesale Electric Rates 
–Solar issues become fundamental 
•Stage 3: Cost of Solar is Below both Retail and Wholesale Electric Rates 
–A whole new ballgame 



Electric Market Status (2010)

Retail Sa|eS Investor-Owned Municipal Rural Coops
Indiana 80.4% 7.4% 12.2% 105.5 M MWh
Ohio 88.3% 6.6% 5.1% 152.2 M MWh
Kentucky 55.8% 8.9% 35.3% 75.7 M MWh
# Customers Investor-Owned Municipal Rural Coops
Indiana 74.3% 8.4% 17.3% 3,106,396
Ohio 86.1% 6.9% 7.0% 5,442,501
Kentucky 54.5% 9.3% 36.2% 2,230,399
Pri ces Investor-Owned Municipal Rural Coops Average
Indiana 7.54¢/kWh | 8.7¢/kWh | 10.21¢/kWh 8.05¢/kWh
Ohio 9.70¢/kWh | 9.66¢/kWh | 10.45¢/kWh 9.75¢/kWh
Kentucky 7.07¢/kWh | 7.95¢/kWh | 8.65¢/kWh 7.73¢/kWh

Shot Source: US Energy Information Administration
U.S. Department of Energy


Presenter
Presentation Notes
Indiana: 6 IOUs, 72 munis and 41 coops 
Ohio: 7 IOUs, 85 munis and 25 coops – IOU percentages include Retail Power Marketers (15 of them)
Kentucky: 5 IOUs, 30 munis and 24 coops, 1 FEDERAL (TVA; 13,816,158 MWh in 2010)



Renewable Portfolio Standard

Retail Electricity Sales

Renewable
Energy

Any electricity source
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Renewable Portfolio Standard

Retail Electricity Sales

Solar carve-out

Renewable
Energy

Any electricity source
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Renewable Portfolio Standard
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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)




RPS: Indiana Overview

* Clean Energy Portfolio Goal

= |0% of 2010 sales from
clean energy by 2025

= No solar carve-out

* |ndiana Utility Regulatory Commission (IURC) allows
participating utilities to receive incentives to cover the
cost of these projects

Powere d by

Shot Source: DSIRE Solar
U.S. Department of Energy (http://www.dsireusa.org/solar/incentives/incentive.cfm?Incentive Code=VAI|OR&re=1&ee=1)
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Presentation Notes
“goal” = not legally binding

Eligible Renewable/Other Technologies:Solar Water Heat, Solar Space Heat, Solar Thermal Electric, Photovoltaics, Landfill Gas, Wind, Biomass, Hydroelectric, Geothermal Electric, Fuel Cells, Geothermal Heat Pumps, Municipal Solid Waste, Hydrogen, Nuclear, Coal Bed Methane, Clean Coal, Fuel Cells using Renewable Fuels, Geothermal Direct-Use

Applicable Sectors:Utility, Investor-Owned Utility, Retail Supplier

n May 2011, Indiana enacted SB 251, creating the Clean Energy Portfolio Standard (CPS). The program sets a voluntary goal of 10% clean energy by 2025, based on the amount of electricity supplied by the utility in 2010. The Indiana Utility Regulatory Commission (IURC) adopted emergency rules (RM #11-05) for the CPS in December 2011. Final rules were adopted in June 2012, effective July 9, 2012.
 
Utility Participation
 
In order to participate in the program, electric utilities must apply directly to the IURC no later than 2 years after the beginning of Goal Periods I or II, as outlined below. Only public utilities may participate in the program; municipally-owned utilities, rural electric cooperatives, or electric cooperatives with at least one rural electric cooperative member may not participate in the program. Applications must include a plan to meet the goals, including a detailed business plan and the identification of specific projects and resources.
 
Participating utilities must meet the following goals in order to stay in the program and continue receiving incentives:
Goal Period I: Between January 1, 2013 and December 31, 2018, an average of at least 4% of electricity supplied must be from clean energy
Goal Period II: Between January 1, 2019 and December 31, 2024, an average of at least 7% of electricity supplied must be from clean energy
Goal Period III: Between January 1, 2025 and December 31, 2025, an average of at least 10% of electricity supplied must be from clean energy
Utilities that participate in the program and meet the program goals are eligible for incentives which are used to pay for the compliance projects. A utility may apply to the commission to increase its Return on Equity by as much as 50 basis points over its current rate of return, or request a periodic rate adjustment mechanism. Applications to receive incentives must be filed no later than 6 months after the end of each Goal Period.
Program reports from each utility are due annually on March 1 beginning in 2014. Reports must include a detailed explanation and supporting documentation of any requests for rate adjustments for cost recovery associated with the CPS program.



http://www.dsireusa.org/solar/incentives/incentive.cfm?Incentive_Code=VA10R&re=1&ee=1

Solar Renewable Energy Credits (SRECs)

Three Requirements:

RPS solar carve out
Unbundled, tradeable credits

Penalty for non-compliance

— solar alternative compliance payment (SACP)
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Presentation Notes
1. RPS Solar Carve-Out: The RPS solar requirement distinguishes solar from other renewable energy resources and in most cases will value solar electricity at a higher rate than other renewables. Most states will set a target for solar, either as a percentage of the total electricity sold into the state, as a fixed capacity target in megawatts (MW) or as a solar energy target measured in megawatt hours (MWh) or SRECs produced in a year.
2. Unbundled, Tradeable RECs: A state must allow the SRECs to be owned and traded by the generating facility. In some states, your utility company owns your SRECs. This is a common stipulation in state solar grant or rebate programs. Other states have a budget for solar. For example, California is currently not a viable SREC market because the state requires that utilities purchase the SRECs bundled with the electricity that the system produces. The SRECs cannot be unbundled and sold separately.
3. Penalty for Non-Compliance: Finally, in order to have a robust SREC market, your state must implement some sort of fine or penalty for non-compliance. This is commonly known as a solar alternative compliance payment (SACP). The SACP is what drives the values of SRECs above any other type of REC. Without the SACP, it is difficult to incentivize buyers to pay prices that promote solar growth.



SREGCs in Indiana

As there is no solar carve-out, Indiana lacks a

viable SREC market.
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Ohio SREC Market
The Ohio market is divided between in- state and out-of-state sited systems. Under the RPS rules, at least 50% of the solar requirements must come from in-state sited systems. Under current market conditions, a substantial number of systems from PA and other bordering states without SREC markets look to OH to sell SRECs. This has lead to a division of markets which trade differently from one another. Look to PA for a comparison to the out-of-state OH market.

2012 Ohio Market: Ohio’s 2012 RPS solar target requires approximately 95,300 SRECs to be retired by the end of the compliance period. At least 50% of the SREC requirement must come from systems sited in the state. As of September 11, 2012, 50.2 MW of in-state capacity and 96.7 MW of out-of-state capacity were eligible to generate OH SRECs. As of September 11, 2012, GATS issued approximately 40,400 in-state and 71,900 out-of-state OH2012 eligible SRECs. Additional SRECs from prior years are also eligible for the current compliance period, which may impact the current year’s requirements.

States eligible for OH Market: Only solar photovoltaic installations in Ohio and bordering states are eligible for OH SRECs (IN, KY, WV, PA, MI). 50% of the SRECs must be generated by in-state resources.�Energy Year: January 1 to December 31�Tracking Platform: GATS or MISO�Meter Readings: All generators must provide readings for SREC generation�SREC Useful Life: 5 years - a 2010 SREC can be counted towards any RPS from 2010-2014�Solar Requirement: Reaching 0.50% of total electricty generated in 2024�SACP: Declining $50 bi-annually to a minimum of $50 in 2024�Meter Readings: Must report generation from revenue grade meters. If the system is less than or equal to 6kW, generation can be reported from an inverter meter.�Eligibility Begins: Date of final approval of application��NOTE: Ohio goes back to the interconnection date if 1) they are already set up in GATS 2) they have been using an online monitoring system the entire time and can provide a report of generation. This rule went into effect in April 2010.��Before April 2010 you could go back to interconnection date with no questions asked.

FROM DSIRE:
Solar Renewable Energy Certificates (SRECs) represent the renewable attributes of solar generation, bundled in minimum denominations of one megawatt-hour (MWh) of production. Under the standard, SRECs have a lifetime of five years following their initial acquisition. Generators must register with the Public Utilities Commission of Ohio (PUCO) to become a certified facility, eligible to generate SRECs for compliance under Ohio's Alternative Energy Resource Standard (AERS). Once PUCO certification is received, the generator must also register with an attribute tracking system (such as PJM-GATS or M-RETS). ��Ohio retail electricity suppliers must purchase or generate SRECs in order to meet their compliance obligations under AERS, or pay a Solar Alternative Compliance Payment (SACP) for any shortfalls in SREC purchases. The Ohio legislature set the SACP at $450/MWh in 2009. The SACP is effectively a ceiling on the value of SRECs because it is the per MWh payment that electricity suppliers must make if they fail to obtain enough SRECs to cover their RPS obligation. It has been reduced to $400/MWh in 2010 and 2011, and will be reduced by $50 every two years thereafter to a minimum of $50/MWh in 2024. Compliance payments will be deposited into the Ohio Advanced Energy Fund, which provides financial support to renewable energy and energy efficiency projects within the state. Utilities may not pass along the cost of compliance payments to their customers. PUCO may grant a force majeure determination, thereby relieving the utilities of their obligation to pay SACP, if utilities are able to prove they were unable to procure enough SRECs to satisfy the requirements due to conditions beyond their control. In 2010, PUCO granted force majeure for all four retail electric companies in Ohio (Duke Energy Ohio, Dayton Power & Light, American Electric Power (AEP) and FirstEnergy), as none of them were able to meet the 2009 Solar Carve out requirements.



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
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Presentation Notes
Net metering addresses the issue of the intermittency of solar energy generation by allowing customers to export power to the grid during times of excess generation, and receive credits that can be applied to later electricity usage


Net Metering: Overview
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Presentation Notes
Lets take a closer look at how this works. The customer here installers a solar PV system on their roof. They size the system so that it produces 100% of the customer’s load in the morning.


Net Metering: Overview

::::: Afternoon

&

Y
& S

Ccustomer Utility

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee


Presenter
Presentation Notes
As the sun becomes stronger in the afternoon, the solar facility actually produces over 100% of the customer’s electricity needs. Without net metering, this electricity is wasted. With net metering, the customer can save that excess electricity in the form of credits


Net Metering: Overview
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At night, the solar facility is no longer producing energy. Without net metering, the customer would have to purchase electricity from the grid. With net metering, the customer can actually take those credits they produced earlier in the day and apply them to their electricity bill, offsetting the electricity they are taking off of the grid.

This means that solar can cover 100% of the customers load EVEN THOUGH the sun is not out during those times. 



Net Metering: State Policies

www.dsireusa.org / August 2012

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

43 states

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

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.
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Net Metering: Market Share

More than 93% of distributed
PV Installations are net-metered
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Shot Source: IREC (http://www.irecusa.org/wp-content/uploads/IRECSolarMarketTrends-20 | 2-web.pdf)
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Presentation Notes
93% of distributed solar installations in the US rely on net metering 

http://www.irecusa.org/wp-content/uploads/IRECSolarMarketTrends-2012-web.pdf

Net Metering: Resources

Freeing the Grid

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

2 FREEING | pest pracrices in state
THE GRID | Ner MeTErRING POLICIES AND

http://freeingthegrid.org/
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Net Metering: Indiana

2007 2008 2007 2010 2011

D D F D B
Powered by
Shot Source: Freeing the Grid

U.S. Department of Energy

Eligible Renewable/
Other Technologies:

Solar Thermal Electric,
Photovoltaics, Wind,
Biomass, Hydroelectric, Fuel
Cells, Hydrogen, Small
Hydroelectric, Fuel Cells
using Renewable Fuels

Applicable Sectors:

Commercial, Industrial,
Residential, Nonprofit,
Schools, Local Government,
State Government, Fed.
Government, Multi-Family
Residential, Low-Income
Residential, Agricultural,
Institutional

Applicable Utilities:

Investor-owned utilities

System Capacity Limit:

1MW

Aggregate Capacity
Limit:

1% of utility’s most recent
peak summer load

Net Excess Generation:

Credited to customer's next
bill at retail rate; carries
over indefinitely

REC Ownership:

Not addressed

Meter Aggregation:

Not addressed




“Applicable Utiities: | Investor-owned uilties |
System Capacity Lt

Aggregate Capacity 1% of utility’s most recent
Limit: peak summer load




Net Metering: Indiana

2007 2008 2007 2010 2011 2012

D D F D B B

= Remove system size limitations to
allow customers to meet all on-site
energy needs

» Increase capacity to at least 5% of a
utility’s peak demand

» Adopt safe harbor language to protect
customer-sited generators from extra
and/or unanticipated fees

= Expand net metering to all utilities
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Shot Source: Freeing the Grid

U.S. Department of Energy

Eligible Renewable/
Other Technologies:

Solar Thermal Electric,
Photovoltaics, Wind,
Biomass, Hydroelectric, Fuel
Cells, Hydrogen, Small
Hydroelectric, Fuel Cells
using Renewable Fuels

Applicable Sectors:

Commercial, Industrial,
Residential, Nonprofit,
Schools, Local Government,
State Government, Fed.
Government, Multi-Family
Residential, Low-Income
Residential, Agricultural,
Institutional

Applicable Utilities:

Investor-owned utilities

System Capacity Limit:

1MW

Aggregate Capacity
Limit:

1% of utility’s most recent
peak summer load

Net Excess Generation:

Credited to customer's next
bill at retail rate; carries
over indefinitely

REC Ownership:

Not addressed

Meter Aggregation:

Not addressed




et Metering: Virtual

No direct connection necessary
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Net Metering: Meter Aggregation

 Ownership requirements

* Contiguous vs. non-contiguous
properties

e Multiple customers
e Multiple generators

 Modified system/aggregate system
size limits

. Aggregation of some form
authorized by state

Rollover rates
Distance limitations
Number of accounts

How to address accounts on
different tariffs


Presenter
Presentation Notes
Colorado – Very permissive, allows all customers to subscribe to the output of a community solar system (minimum 10 subscribers). Aggregation permitted for single customers with multiple meters on contiguous property. 

Utah – Permits additional meters to be designated provided they are on the same or adjacent premises, same service schedule, same primary feeder, and serve the same customer.


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



Interconnection

5,000+ utilities

with unique interconnection procedures

Powere d by

Shot Source: NREL (http://www.nrel.sov/docs/fy | 2osti/54689.pdf
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http://www.nrel.gov/docs/fy12osti/54689.pdf

Interconnection: Background

2000: NREL finds that interconnection is a significant

barrier to customer sited DG

2005: Congress requires state regulator authorities to

consider an interconnection standard (IEEE 1547)

2012: 43 States & DC have adopted interconnection

standards

e CA Rule 21 e MADRI Procedures
e FERC SGIP e [IREC Procedures

eeeeeeeee


Presenter
Presentation Notes
Lets start with some history
Prior to 2000, there were no specific rules for interconnecting customer-sited project
Rules for interconnection of larger, traditional  utility-scale generators were applied to distributed generation
The existing rules were based on interconnection to high-voltage transmission linesthough small distributed generators more often tie into medium-voltage utility  distribution lines.
NREL Study in 2000 found that interconnection is a significant barrier to customer-sited distributed generation
This lead congress to in 2005 asking state authorities to consider interconnection standard


Interconnection: Best Practices

|. Use standard forms
and agreements

Yore

0

X

£

2. Implement expedited
process

i 1
AT

3. Implement simplified
procedure for small
solar arrays
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Presentation Notes
The model interconnection laws follow these three basic best practices


Interconnection: State Policies

www.dsireusa.org / August 2012

. State Standard
. State Guideline Puerto Rico

43 States

+ Washington DC
and Puerto Rico
have adopted an
iInterconnection

policy

3K Standard or Guideline only applies to net-metered systems

Notes: Numbers indicate system capacity limit in kW. Some state limits vary by customer type (e.g., residential versus non-residential). “No limit” means that there is no stated
maximum size for individual systems. Other limits may apply. Generally, state interconnection standards apply only to investor-owned utilities.
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Interconnection: Indiana

NET METERING

2007 2008 2009

INTERCONNECTION

2010 2011

2012

Powered by

Shot

U.S. Department of Energy

C B

Source: Freeing the Grid

B

Eligible Renewable/
Other Technologies:

Solar Thermal Electric,
Photovoltaics, Landfill Gas,
Wind, Biomass,
Hydroelectric, Fuel Cells,
CHP/Cogeneration,
Anaerobic Digestion, Fuel
Cells using Renewable Fuels,
Microturbines, Other
Distributed Generation
Technologies

Applicable Sectors:

Commercial, Industrial,
Residential, Nonprofit,
Schools, Local Government,
State Government, Fed.
Government, Agricultural,
Institutional

Applicable Utilities:

Investor-owned utilities,
regulated municipal utilities,
regulated electric

cooperatives
System Capacity Limit: No limit specified
Standard Agreement: Yes

Insurance
Requirements:

Amount specified by IURC
for net-metered systems;
not specified for other
systems

External Disconnect
Switch:

Utility’s discretion

Net Metering Required

Mo




External Disconnect Utility’s discretion
Switch:



Interconnection: Indiana

INTERCONNECTION

2007 2008 2009 2010 2011

NET METERING

D D D G B
Recommendations:

" Prohibit utility’s discretion for
redundant external disconnect
switch

Powered by

Shot Source: Freeing the Grid

U.S. Department of Energy

Eligible Renewable/
Other Technologies:

Solar Thermal Electric,
Photovoltaics, Landfill Gas,
Wind, Biomass,
Hydroelectric, Fuel Cells,
CHP/Cogeneration,
Anaerobic Digestion, Fuel
Cells using Renewable Fuels,
Microturbines, Other
Distributed Generation
Technologies

Applicable Sectors:

Commercial, Industrial,
Residential, Nonprofit,
Schools, Local Government,
State Government, Fed.
Government, Agricultural,
Institutional

Applicable Utilities:

Investor-owned utilities,
regulated municipal utilities,
regulated electric

cooperatives
System Capacity Limit: No limit specified
Standard Agreement: Yes

Insurance
Requirements:

Amount specified by IURC
for net-metered systems;
not specified for other
systems

External Disconnect
Switch:

Utility’s discretion

Net Metering Required

Mo




Interconnection: Resources

Interstate Renewable Energy Council

MODEL

IREC  developed model __;:."E.E.;'E“.'E"“
interconnection procedures =¥
in an effort to capture
emerging best practices in
this vital area.

www.irecusa.org

u.s. Department of Energy
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10:20 — 10:50 Understanding Solar Financing
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Ownership Options

Direct Third-Party
Ownership | | Ownership
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Direct Ownership

i
.

Customer




Direct Ownership

Cost

+ |nstalled Cost
+ Maintenance

= Direct Incentive
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Benefit

+ Avoided Energy Cost
+ Excess Generation

+ Performance Incentive



Direct Ownership

Local
Government



Third Party Ownership

R

Customer Developer




Third Party Ownership

> o
111

Local
Government

Power Purchase Agreement .
“

Developer




Third Party Ownership

Cost Benefit

+ PPA or Lease Rate  *+ Avoided Energy Cost

+ Excess Generation
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Third Party Ownership: State Policy

www.dsireusa.org / August 2012

UT: limited to
certain sectors

RI: may be limited to
certain sectors

VA: see notes

AZ: limited to
certain sectors

At least 22

states + PR

authorize or
allow 3"9-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.



Presenter
Presentation Notes
Not all states allow third party ownership

While Ohio and Illinois authorize third party financing, In the state of Indiana, it is unclear as to whether the existing law allows for third party owned projects. One interpretation would require that third party owned project be regulated as a utility. Other interpretations suggest that the language of the utility regulation suggests that a third party owned system does not fall within the definition of a public utility.

Third party ownership can have a huge impact on the growth of a market. California saw over 50% of solar installations in 2011 using third party ownership. 


Incentives

Federal Investment CIQuaIEiﬁEd
= Tax Credit ean energy

Bonds

Clean Energy Sales Tax Property Tax
Credits Exemption Exemption

IPL NIPSCO
Feed in Tariff Feed in Tariff

Utility
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Presenter
Presentation Notes
While the state policy context is important, in many cases communities can enact similar policies or offer supplemental programs which build upon state actions. Thus, the local government “policy tool box” includes the state framework as well as the additional options or opportunities created by that framework
State policy context is an important part of determining the most effective way to proceed with local programs (i.e., what’s missing that a local government can provide, or push for?). Local initiatives take advantage of the state policies which all local jurisdictions enjoy and offer the opportunity to “stand” out.
Favorable policies don’t spontaneously arise. Where lack of favorable state policies exist, local governments can be a valuable voice in support of improving those policies.
For future widespread development of solar power in the US, it is crucial that cities recognize and learn from barriers that have been present in other parts of the country, and develop strategies to overcome these hurdles. The slide above is acronym heavy, so below are some basic definitions for these terms.
Renewable Portfolio Standards (RPS) – A mandatory target for utilities to procure renewables, sometimes with specific requirements for solar or distributed generation. This is usually a state level policy. It is also important to note that an RPS is fundamentally a goal, not necessarily a path to reaching that goal. It does however help to create a long-term “demand” for solar that is necessary in order to build the industry. SRECs are a type of performance incentive, but their value typically fluctuates with the market rather than being guaranteed.
Rebates – Rebates or grants help lower upfront cost of installing solar. These are often funded at the state level through electricity ratepayer surcharges, but many examples of local and utility programs exist as well.  
PBIs/Feed-in Tariffs – Performance based incentives or PBIs provide an additional revenue stream which accrues as the solar facility generates energy (e.g., $/kWh). The Feed-in Tariff or FIT is a special kind of direct incentive, common in Europe, which pays for energy production through a long-term, standard contract.  The use of a long-term standard contract creates a guaranteed revenue stream which in turn improves the ability to finance a given project.
Third-party Ownership Models – Refers to an arrangement where a professional solar service provider owns, operates, and finances a system on the site of the customer, but the customer receives the benefits of the on-site generation (i.e., reduced energy costs). This model is increasingly common these days for a variety of reasons, but the viability is often affected by the availability of incentives and state laws which permit or prohibit such arrangements. 
Property Assessed Clean Energy (PACE) Financing Models – PACE is a locally implemented financing program backed by the security of property tax assessments on the host site (loan paid back as a special assessment on property taxes). While implemented at the local level, PACE financing must typically be authorized at the state level.
Low-interest Loans – State or local programs that provide additional financing options for those without access to financing, or better financing terms
Group Purchasing – Bulk buying can result in lower equipment and installation prices. In  reality this is a program rather than a policy, and can be implemented with a varying level of local government involvement (i.e., from full program administration at the local government level to technical assistance to completely private) 
Community Solar – Refers generally to centralized solar project(s), owned by multiple community members who all share in the benefits. This arrangement can make solar more flexible and equitable. In reality a type of program rather than a policy, but viability can be heavily influenced by policy (e.g., ability to offer “virtual net metering”)
Property and Sales Tax Incentives – Complementary incentives which can improve financial viability of a project. In some cases these may already exist at the state level, but may need to be authorized at the state level in order to be implemented at the local level. Property tax incentives may include exemptions, special assessments, tax credits, abatements, or payment in lieu of taxes (usually only for large projects). Sales tax incentives would typically be exemptions. 


Incentives
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Federal Tax Credit Conservation
Energy Bonds
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Presenter
Presentation Notes
While the state policy context is important, in many cases communities can enact similar policies or offer supplemental programs which build upon state actions. Thus, the local government “policy tool box” includes the state framework as well as the additional options or opportunities created by that framework
State policy context is an important part of determining the most effective way to proceed with local programs (i.e., what’s missing that a local government can provide, or push for?). Local initiatives take advantage of the state policies which all local jurisdictions enjoy and offer the opportunity to “stand” out.
Favorable policies don’t spontaneously arise. Where lack of favorable state policies exist, local governments can be a valuable voice in support of improving those policies.
For future widespread development of solar power in the US, it is crucial that cities recognize and learn from barriers that have been present in other parts of the country, and develop strategies to overcome these hurdles. The slide above is acronym heavy, so below are some basic definitions for these terms.
Renewable Portfolio Standards (RPS) – A mandatory target for utilities to procure renewables, sometimes with specific requirements for solar or distributed generation. This is usually a state level policy. It is also important to note that an RPS is fundamentally a goal, not necessarily a path to reaching that goal. It does however help to create a long-term “demand” for solar that is necessary in order to build the industry. SRECs are a type of performance incentive, but their value typically fluctuates with the market rather than being guaranteed.
Rebates – Rebates or grants help lower upfront cost of installing solar. These are often funded at the state level through electricity ratepayer surcharges, but many examples of local and utility programs exist as well.  
PBIs/Feed-in Tariffs – Performance based incentives or PBIs provide an additional revenue stream which accrues as the solar facility generates energy (e.g., $/kWh). The Feed-in Tariff or FIT is a special kind of direct incentive, common in Europe, which pays for energy production through a long-term, standard contract.  The use of a long-term standard contract creates a guaranteed revenue stream which in turn improves the ability to finance a given project.
Third-party Ownership Models – Refers to an arrangement where a professional solar service provider owns, operates, and finances a system on the site of the customer, but the customer receives the benefits of the on-site generation (i.e., reduced energy costs). This model is increasingly common these days for a variety of reasons, but the viability is often affected by the availability of incentives and state laws which permit or prohibit such arrangements. 
Property Assessed Clean Energy (PACE) Financing Models – PACE is a locally implemented financing program backed by the security of property tax assessments on the host site (loan paid back as a special assessment on property taxes). While implemented at the local level, PACE financing must typically be authorized at the state level.
Low-interest Loans – State or local programs that provide additional financing options for those without access to financing, or better financing terms
Group Purchasing – Bulk buying can result in lower equipment and installation prices. In  reality this is a program rather than a policy, and can be implemented with a varying level of local government involvement (i.e., from full program administration at the local government level to technical assistance to completely private) 
Community Solar – Refers generally to centralized solar project(s), owned by multiple community members who all share in the benefits. This arrangement can make solar more flexible and equitable. In reality a type of program rather than a policy, but viability can be heavily influenced by policy (e.g., ability to offer “virtual net metering”)
Property and Sales Tax Incentives – Complementary incentives which can improve financial viability of a project. In some cases these may already exist at the state level, but may need to be authorized at the state level in order to be implemented at the local level. Property tax incentives may include exemptions, special assessments, tax credits, abatements, or payment in lieu of taxes (usually only for large projects). Sales tax incentives would typically be exemptions. 


Incentives: Federal

Investment Tax Credit
Type: Tax Credit

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

Availability: Through 2016
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Incentives

Clean Energy Sales Tax Property Tax

Credits Exemption Exemption
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Presenter
Presentation Notes
While the state policy context is important, in many cases communities can enact similar policies or offer supplemental programs which build upon state actions. Thus, the local government “policy tool box” includes the state framework as well as the additional options or opportunities created by that framework
State policy context is an important part of determining the most effective way to proceed with local programs (i.e., what’s missing that a local government can provide, or push for?). Local initiatives take advantage of the state policies which all local jurisdictions enjoy and offer the opportunity to “stand” out.
Favorable policies don’t spontaneously arise. Where lack of favorable state policies exist, local governments can be a valuable voice in support of improving those policies.
For future widespread development of solar power in the US, it is crucial that cities recognize and learn from barriers that have been present in other parts of the country, and develop strategies to overcome these hurdles. The slide above is acronym heavy, so below are some basic definitions for these terms.
Renewable Portfolio Standards (RPS) – A mandatory target for utilities to procure renewables, sometimes with specific requirements for solar or distributed generation. This is usually a state level policy. It is also important to note that an RPS is fundamentally a goal, not necessarily a path to reaching that goal. It does however help to create a long-term “demand” for solar that is necessary in order to build the industry. SRECs are a type of performance incentive, but their value typically fluctuates with the market rather than being guaranteed.
Rebates – Rebates or grants help lower upfront cost of installing solar. These are often funded at the state level through electricity ratepayer surcharges, but many examples of local and utility programs exist as well.  
PBIs/Feed-in Tariffs – Performance based incentives or PBIs provide an additional revenue stream which accrues as the solar facility generates energy (e.g., $/kWh). The Feed-in Tariff or FIT is a special kind of direct incentive, common in Europe, which pays for energy production through a long-term, standard contract.  The use of a long-term standard contract creates a guaranteed revenue stream which in turn improves the ability to finance a given project.
Third-party Ownership Models – Refers to an arrangement where a professional solar service provider owns, operates, and finances a system on the site of the customer, but the customer receives the benefits of the on-site generation (i.e., reduced energy costs). This model is increasingly common these days for a variety of reasons, but the viability is often affected by the availability of incentives and state laws which permit or prohibit such arrangements. 
Property Assessed Clean Energy (PACE) Financing Models – PACE is a locally implemented financing program backed by the security of property tax assessments on the host site (loan paid back as a special assessment on property taxes). While implemented at the local level, PACE financing must typically be authorized at the state level.
Low-interest Loans – State or local programs that provide additional financing options for those without access to financing, or better financing terms
Group Purchasing – Bulk buying can result in lower equipment and installation prices. In  reality this is a program rather than a policy, and can be implemented with a varying level of local government involvement (i.e., from full program administration at the local government level to technical assistance to completely private) 
Community Solar – Refers generally to centralized solar project(s), owned by multiple community members who all share in the benefits. This arrangement can make solar more flexible and equitable. In reality a type of program rather than a policy, but viability can be heavily influenced by policy (e.g., ability to offer “virtual net metering”)
Property and Sales Tax Incentives – Complementary incentives which can improve financial viability of a project. In some cases these may already exist at the state level, but may need to be authorized at the state level in order to be implemented at the local level. Property tax incentives may include exemptions, special assessments, tax credits, abatements, or payment in lieu of taxes (usually only for large projects). Sales tax incentives would typically be exemptions. 


Incentives: State

Clean Energy Credits
Type: Performance Based Incentive
Eligibility: Everyone

Value: Unknown

Availability: Starting 2013
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Presentation Notes
In May 2011, Indiana enacted SB 251, creating the Clean Energy Portfolio Standard (CPS). The program sets a voluntary goal of 10% clean energy by 2025, based on the amount of electricity supplied by the utility in 2010. The Indiana Utility Regulatory Commission (IURC) adopted emergency rules (RM #11-05) for the CPS in December 2011. Final rules were adopted in June 2012, effective July 9, 2012.
 
Utility Participation
 
In order to participate in the program, electric utilities must apply directly to the IURC no later than 2 years after the beginning of Goal Periods I or II, as outlined below. Only public utilities may participate in the program; municipally-owned utilities, rural electric cooperatives, or electric cooperatives with at least one rural electric cooperative member may not participate in the program. Applications must include a plan to meet the goals, including a detailed business plan and the identification of specific projects and resources.

Goal Period I: Between January 1, 2013 and December 31, 2018, an average of at least 4% of electricity supplied must be from clean energy
Goal Period II: Between January 1, 2019 and December 31, 2024, an average of at least 7% of electricity supplied must be from clean energy
Goal Period III: Between January 1, 2025 and December 31, 2025, an average of at least 10% of electricity supplied must be from clean energy

Utilities that participate in the program and meet the program goals are eligible for incentives which are used to pay for the compliance projects. A utility may apply to the commission to increase its Return on Equity by as much as 50 basis points over its current rate of return, or request a periodic rate adjustment mechanism. Applications to receive incentives must be filed no later than 6 months after the end of each Goal Period.
Program reports from each utility are due annually on March 1 beginning in 2014. Reports must include a detailed explanation and supporting documentation of any requests for rate adjustments for cost recovery associated with the CPS program.



Incentives: State

Sales Tax Exemption

Type: Tax Exemption
Covers: Equipment & Machinery *

Value: |00% of the sales tax

* While there is an explicit exemption for wind energy systems, it is unclear if this
exemption applies to solar as well
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Presentation Notes
In Indiana, transactions involving manufacturing machinery, tools, and equipment are exempt from the state gross retail tax if the property is used for the production of tangible personal property, which includes electricity. Therefore, equipment, machinery, and tools used in the production of renewable electricity may also be eligible for this exemption.
In 2009, the Indiana Department of Revenue (DOR) issued a ruling specifically for wind turbines, clarifying that the foundation, tower, nacelle, gearbox, generator, yaw motors, blades and related component parts are all exempt from the state sales and use tax. However, the DOR ruled that that any "property which consists of or becomes part of a transformer in an electrical interconnection system for a wind turbine" are taxable.
The DOR has not ruled on the specific components of other renewable energy systems.



Incentives: State

Property Tax Exemption

Type: Tax Exemption
Value: Installation market value

Availability: Starting January 2012
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Presenter
Presentation Notes
In Indiana, systems that generate energy using solar, wind, hydropower or geothermal resources -- including geothermal heat pumps -- are exempt from property tax. (The definition of "solar" is restricted to active solar systems used for heating or cooling.*) The exemption is allowed every year that a qualifying system functions. Significantly, the entire renewable energy system and affiliated equipment that is unique to the system, including equipment for storage and distribution, are exempt from property tax. The exemption applies to both real property and mobile homes equipped with renewable energy systems and may only be claimed by property owners. In April 2011, Indiana enacted S.B. 481, which specifically prohibits public utilities and other electricity retailers from claiming the exemption on wind power devices. Net metering customers can still claim the exemption.
In March 2012, solar PV was added to the list of technologies eligible for property tax exemption. For any solar thermal, photovoltaic, and other solar energy systems installed after December 31, 2011, the assessed value of the system is exempt from property taxes. ��Property owners that wish to claim this deduction must fill out Form 18865 and file it with the local county auditor. Questions about this incentive should be directed to the local auditor or assessor. Click here to find contact information for local officials. The Department of Local Government Finance outlines the incentive.
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Presentation Notes
While the state policy context is important, in many cases communities can enact similar policies or offer supplemental programs which build upon state actions. Thus, the local government “policy tool box” includes the state framework as well as the additional options or opportunities created by that framework
State policy context is an important part of determining the most effective way to proceed with local programs (i.e., what’s missing that a local government can provide, or push for?). Local initiatives take advantage of the state policies which all local jurisdictions enjoy and offer the opportunity to “stand” out.
Favorable policies don’t spontaneously arise. Where lack of favorable state policies exist, local governments can be a valuable voice in support of improving those policies.
For future widespread development of solar power in the US, it is crucial that cities recognize and learn from barriers that have been present in other parts of the country, and develop strategies to overcome these hurdles. The slide above is acronym heavy, so below are some basic definitions for these terms.
Renewable Portfolio Standards (RPS) – A mandatory target for utilities to procure renewables, sometimes with specific requirements for solar or distributed generation. This is usually a state level policy. It is also important to note that an RPS is fundamentally a goal, not necessarily a path to reaching that goal. It does however help to create a long-term “demand” for solar that is necessary in order to build the industry. SRECs are a type of performance incentive, but their value typically fluctuates with the market rather than being guaranteed.
Rebates – Rebates or grants help lower upfront cost of installing solar. These are often funded at the state level through electricity ratepayer surcharges, but many examples of local and utility programs exist as well.  
PBIs/Feed-in Tariffs – Performance based incentives or PBIs provide an additional revenue stream which accrues as the solar facility generates energy (e.g., $/kWh). The Feed-in Tariff or FIT is a special kind of direct incentive, common in Europe, which pays for energy production through a long-term, standard contract.  The use of a long-term standard contract creates a guaranteed revenue stream which in turn improves the ability to finance a given project.
Third-party Ownership Models – Refers to an arrangement where a professional solar service provider owns, operates, and finances a system on the site of the customer, but the customer receives the benefits of the on-site generation (i.e., reduced energy costs). This model is increasingly common these days for a variety of reasons, but the viability is often affected by the availability of incentives and state laws which permit or prohibit such arrangements. 
Property Assessed Clean Energy (PACE) Financing Models – PACE is a locally implemented financing program backed by the security of property tax assessments on the host site (loan paid back as a special assessment on property taxes). While implemented at the local level, PACE financing must typically be authorized at the state level.
Low-interest Loans – State or local programs that provide additional financing options for those without access to financing, or better financing terms
Group Purchasing – Bulk buying can result in lower equipment and installation prices. In  reality this is a program rather than a policy, and can be implemented with a varying level of local government involvement (i.e., from full program administration at the local government level to technical assistance to completely private) 
Community Solar – Refers generally to centralized solar project(s), owned by multiple community members who all share in the benefits. This arrangement can make solar more flexible and equitable. In reality a type of program rather than a policy, but viability can be heavily influenced by policy (e.g., ability to offer “virtual net metering”)
Property and Sales Tax Incentives – Complementary incentives which can improve financial viability of a project. In some cases these may already exist at the state level, but may need to be authorized at the state level in order to be implemented at the local level. Property tax incentives may include exemptions, special assessments, tax credits, abatements, or payment in lieu of taxes (usually only for large projects). Sales tax incentives would typically be exemptions. 


Incentives: Utility

IPL Rebate

Type: Direct Cash Incentive

Value: $2 per Watt for projects | — 19.9 kW
Budget: $200,000

Availability: Through 2013
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Feed in Tariff

Customer

(5,\

Feed-in Tariff

Fixed price payment
Long term contract

Guaranteed purchase

Price of generation cost

Utility



Incentives: Utility

IPL Feed-in Tariff (REP)

Term: |5 Years

Value: 20 — 100 kW = $0.24 / kWh
100 kW — | MW = $0.20 / kWh

Limit: Up to 153,000 MWh per year

Sign Up Deadline: October [,2012
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Incentives: Utility

NIPSCO Feed-in Tariff

Term: |5 Years

Value: Up tol0 kW = $0.30 / kWh
10 kW — 2 MW = $0.26 / kWh

Limit: 30 MW
Availability: Through 2013
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Agenda

10:50 - 11:00 Break
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Agenda

| 1:00 - 11:20 John Hazlett, City of Indianapolis
Powere dbSyI’]O-t

U.S. Department of Energy
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John Hazlett

Director of Sustainability

City of Indianapolis



Agenda

1 1:20 — 11:40 Laura Arnold, Indiana Distributed Energy Alliance

Shot
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Laura Arnold

President

Indiana Distributed Energy Alliance



Agenda

| 1:40 — 12:00 Next Steps for Solar in Region
Powere dgho-t

U.S. Department of Energy



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

"‘Ask an Expert’ Live Web Forums EEEGEE

HOME ABOUT SOLAR PROGRAM FINANCIAL OPPORTUMITIES
EEEE » Sunshot infiatve » [nkormabon ligaources » St Eneray Hieaource Center Hymun S o [ sn
¢ )
=’Ask an Expert’ Web Portal
Ask an Expert
July 30, 2012 QUESTIONS BY TOPIC

Our community just added a dozen 240 watt panels to AlTegics
* our courthouse annex. | was planning on 240 watt max

"Peer Exchange Facilitation IS ———————

s this common across all applications? : )
Edwcating Customers {0)

A Firsd, we recammend using a professional PV system designer and nskallar ] Financiag & Incontives (5)
= understand the question comactly. the answer 13 yes, imerees are bypcally
° sized at 10-70% helow the maximum capacity of the PV pamed amay. This is because Installer Training & Cerfilication {1)
. I n - D e Pth ‘ O n S u Itatl O n S & PV system raeely, if eer, operates at its maximum capacity because of clouds,
lemparahate, dost, inverter eficiency lassss ele Real-weeld pedormance shauld be Manutacturing & Eccacmic Dovelopmesat ()
taken it account when designing a PV system and so a smallet invener capacity is
usually used to mateh actusl PV system output and because lager imeners are mor Market Analysis (1)
expengive. In some climates, howeser, it might make Sense to spend the edra mensy
on a lager capacity inventer. A laeger capacity imedter will run coolor and last langer Crgantisg Solar Infiatreés (1)
and leaves the PV system ownar the petontial appartunity Lo expand the size of the o
] C M d I M M P amay without havng to replace the imerter with one of a ger capacity. | hawe also  Peioomance of Solar Teckaologies. (2]
u Sto I I l IZe ral n I ngs read about sizing imverters larges in order o be able to take advantage of “edge of Fermiting & Inspection )

cloud” effects—which iz really cool and really gecky. See this foem Bif Brooks
Planning & Zoaing (6}

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

For more information email: solar-usa@iclei.org
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Jayson Uppal Philip Haddix David Morley
Meister Consultants Group The Solar Foundation American Planning Association
jayson.uppal@mc-group.com  phaddix@solarfound.org dmorley@planning.org

(617) 209-1990 (202) 469-3750 (312) 786-6392
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