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Actionable Steps for Adopting Solar in Your Community

Opening Remarks

Mark VanderSchaaf, Director
Tuesday September 10,2013
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e Council will support Cities so they have an
opportunity to look at solar access issues in
the Comp Plan Updates which will be due in
2018


http://www.metrocouncil.org/

Mark VanderSchaaf, Director

For more information or specific technical information,
please contact Patrick Boylan, Sector Representative

Patrick.boylan@metc.state.mn.us
651-602-1438
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Meister Consultants Group The Solar Foundation
jayson.uppal@mc-group.com awinn@solarfound.org

(617) 209 -1990 (202) 540-5348



About the SunShot Solar Outreach Partnership

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

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

www.energy.gov
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About the SunShot Solar Outreach Partnership

==l Sunshot Resource Center

= Case Studies

ENERGY

SunShot Initiative

= Fact Sheets

= 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

=‘Ask an Expert’ Live Web Forums

SOLAR

OUTREACH

"‘Ask an Expert’ Web Portal I ~ e e
=Peer Exchange Facilitation Bt z
*[n-Depth Consultations P | B
. 0o E . G E
»Customized Trainings = g

www.solaroutreach.org
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Poll
Who’s in the room?
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Poll
What is your experience with
solar?
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Agenda

Solar 101 for Communities
Understanding the Solar Regulatory Landscape

Creating a Solar Ready Community

Benefits and Barriers Activity
Growing Your Local Solar Market

Local Speaker Session & Audience Discussion

Wrap Up
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Agenda

08:40 — 09:00
09:00 — 09:20
09:20 — 09:35
09:35 — 09:45
09:45 — 10:00
10:00 — 10:30
10:30 — 12:10
12:10 — 12:15

U.S. Department of Energy

Solar 101 for Communities

Understanding the Solar Regulatory Landscape
Creating a Solar Ready Community

Break

Benefits and Barriers Activity

Growing Your Local Solar Market

Local Speaker Session & Audience Discussion

Wrap Up



Solar Technologies

Solar Photovoltaic (PV) Solar Hot Water
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Concentrated Solar Power
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Solar Technologies

Solar Photovoltaic (PV)
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Some Basic Terminology

Cell

Vo

‘

4
4
&
.

Panel /| Module
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Some Basic Terminology

Array
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Some Basic Terminology

DD Production
s Kilowatt-hour (kWh)
> *

Capacity / Power
kilowatt (kW)

eeeeeeeee

%/m SunShot

U.S. Department of Energy



Some Basic Terminology

N ‘
A Residence Factory
‘2 I kaa v

g
Office " Utility
50 — 500 kw 2 MW+
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Minnesota Solar Market

Cumulative Installed PV Capacity in Minnesota

o [ 0.15% of US
Capacity

Megawatts
o

2007 2008 2009 2010 2011 2012

Shot Source: IREC: US Solar Market Trends
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Minnesota Regional Solar Market

Annual Installed Capacity of Solar PV
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Minnesota Solar Market

Minnesota UusS
: BEE
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Corrected

Installed Capacity per Capita
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Installed Capacity
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Top 5 Countries Solar Operating Capacity (2012)

Source: REN 21

Germany
32 %

®m Germany
W |taly
m USA
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Japan
Rest of World



US Solar Resource

KWh/m2/Year

&
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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.
‘ ] 1,000 Miles
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Installed Capacity

Total installed solar
capacity in the US

Capacity installed in
Germany in 2012
alone

eeeeeeeee

7.7 GW

7.6 GW

Shot Source: (I) GTM Research/ Solar Energy Industries Association. U.S. Solar Market Insight Report 2012 Year-in-Review;

U.S. Department o f Energy (2) www.erneuerbare-energien.de/fileadmin/Daten_EE/Dokumente_ PDFs_/20130328 hgp_e_ppt_2012_fin_bf.pdf
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Explore benefits

and

Overcome barriers
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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
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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
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Activity: Addressing Barriers




Activity: Addressing Barriers

Other h

Environmental Impact

Reliability Concerns

Lack of Support from HOAs

Aesthetics & Historic Preservation

Utility Support

Local Zoning & Permitting

Unfriendly Policy Environment & Lack of Incentives

Lack of Information & Education

[
_l
]
L
L]
]
]
- ]
High Upfront Cost & Low ROI W
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The Cost of Solar PV

US Average Installed Cost for Behind-the-Meter PV
S14

$12 -

$10

S8
S6

Cost per Watt

S4

S2
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1998 2012

Shot Tracking the SunVI: The Installed Cost of Photovoltaics in the US from 1998-2012 (LBNL) 35
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The Cost of Solar PV

US Average Installed Cost for Behind-the-Meter PV
S14

12 —

$10

S8

S6

Cost per Watt

$4 25% drop in price
2010- 2012

S2

SO I I I I I I I I I I I I I I ]
1998 2012
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The Cost of Solar PV

Stage |
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The Cost of Solar PV

Stage 2

Stage |
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The Cost of Solar PV

Stage 2

Stage |
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The Cost of Solar in the US

Comparison of US and German Solar Costs (NREL 2012)
$7.00

$6.00 -

$5.00 -

$4.00 -

M 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 (NREL 2012)
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The Cost of Solar in the US

Comparison of US and German Solar Costs (NREL 2012)
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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

/$I'6O ) Solar Soft Costs

| $1.40
Other Paperwork
$1.20 -
$1.00 - e
| B Permitting
> 5080
e
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® Customer Acquisition
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Challenge: Installation Time

oo 100 days

from inception to completion

Germary &3 days

Today

from inception to completion

Powere d by
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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

Shot Source: NREL, LBNL

U.S. Department of Energy



Permitting Costs

Average Cost of Permitting in the US and Germany

$0.25

$0.20

$0.15

$0.10

Cost per Watt

$0.05

Shot

U.S. Department of Energy

21x the cost for
permitting in the

US

US Germany

Source: NREL, LBNL



Germany’s Success

Consistency ad Transparency

through

Standardized Processes
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Workshop Goal

Enable local governments to replicate
successful solar practices to reduce soft
costs and expand local adoption of solar

energy
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Agenda

08:40 — 09:00
09:00 — 09:20
09:20 — 09:35
09:35 — 09:45
09:45 — 10:00
10:00 — 10:30
10:30 — 12:10
12:10 — 12:15

U.S. Department of Energy

Solar 101 for Communities

Understanding the Solar Regulatory Landscape
Creating a Solar Ready Community

Break

Benefits and Barriers Activity

Growing Your Local Solar Market

Local Speaker Session & Audience Discussion

Wrap Up



Solar Market: Trends

Stage 2
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Solar Market: Trends

(£ )

A policy driven market designed to mitigate

costs and increase the value of solar production
\_ J

eeeeeeeee

Shot Source: Solar Electric Power Association



A Policy Driven Market

Federal

State
&
Utility

Shot

U.S. Department of Energy

Investment Tax
Credit

Renewable
Portfolio
Standard

Solar Access

Solar Ordinance

Accelerated
Depreciation

Net Metering

Tax Credits &
Exemptions

Solarize

Qualified Energy
Conservation
Bond

CLEAN
Contract
Option

Direct Cash &
Performance
Incentives

Property
Assessed Clean
Energy




Agenda

08:40 — 09:00 Solar 101 for Communities

09:00 — 09:20 Understanding the Solar Regulatory Landscape

09:20 — 09:35 An overview of the key policies that drive growth in
the Minnesota market
09:35 — 09:45

09:45 - 10:00 (o T
pecifics on the new solar policies
Presented by Bill Grant, Deputy Commissioner of Energy
10:00 — 10:30 | gnd Telecommunications, MN Department of Commerce
S —

10:30 — 12:10 Local Spealgr Session & Audience Discussion

12:10 — 12:15 Wrap Up

U.S. Department of Energy



A Policy Driven Market

Renewable
Portfolio
State Standard

&
Utility

Shot

U.S. Department of Energy

Net Metering

CLEAN

Contract
Option




Renewable Portfolio Standard

Retail Electricity Sales

Renewable
Energy

Any electricity source

eeeeeeeee
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Renewable Portfolio Standard

Retail Electricity Sales

Solar carve-out

Renewable
Energy

Any electricity source

eeeeeeeee
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Renewable Portfolio Standard

h&le o
Fossil Fuel a‘.
! Utility

Renewable Energy
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Renewable Portfolio Standard

www.dsireusa.org / August 2012

. Renewable portfolio standard
. Renewable portfolio goal

Powered by

Shot
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29 states +

Washington DC and 2
territories have
Renewable Portfolio

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




RPS Impacts: Solar Deployment

RPS and Solar/DG Status of Top Ten Solar States by Cumulative
Installed Capacity (as of Q4 2012)

mm L

1 California

2 Arizona Y Y
3 New Jersey Y Y
4 Nevada Y Y
5 Colorado Y Y
6 North Carolina Y Y
7 Massachusetts Y Y
8 Pennsylvania Y Y
9 Hawaii Y N
10 New Mexico Y Y
<\ nehot Source: DSIRE Solar (http://dsireusa.org/documents/summarymaps/Solar_DG_RPS_map.pdf ); Solar

U.S. Department of Energy Energy Industries Association/ GTM Research Solar Market Insight 201 2 Year-in-Review


http://dsireusa.org/documents/summarymaps/Solar_DG_RPS_map.pdf

RPS Impacts: Retail Rates

Estimated Electricity Rate Impact
(% of average retailrate)

4.0%
3.5%
3.0%
2.5%
2.0%
1.5%
1.0%
0.5%
0.0%

m2009 -
m2010 ~

N O F O w 4 « @po w I =2 > G g
< O O o 0o EEEZZZEL'I

States not included If data on incremental RPS compliance costs are unavailable (CA, 1A, HI, MIN, MT,
NC, NM, NV, OH TX Wi)or if RPS did not apply in 2009-10 (K5, MI, MO, OR, WA).

Powered b
Syh ot Source: Lawrence Berkeley National Laboratory. Renewable Portfolio Standards in the United States: A Status

U.S. Department of Energy Update. December 2012. www.cleanenergystates.org/assets/20 | 2-Files/RPS/RPS-SummitDec20 | 2Barbose.pdf



http://www.cleanenergystates.org/assets/2012-Files/RPS/RPS-SummitDec2012Barbose.pdf

RPS: Minnesota

Investor Owned Utility Retail Electricity Sales

Solar carve-out
1.5% by 2020

Renewable
Energy
25% by 2025

Any electricity source

Shot

U.S. Department of Energy



A Policy Driven Market

Renewable
Portfolio
State Standard

&
Utility

Shot

U.S. Department of Energy

Net Metering

CLEAN

Contract
Option




Net Metering

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

applied to later electricity usage

eeeeeeeee
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Net Metering: Overview

gkkk* .
W

Morning

L] ‘
-

Customer Utility

eeeeeeeee
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Net Metering: Overview

::::: Afternoon

&

O
& S

Ccustomer Utility
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Net Metering: Overview
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Net Metering: Market Share

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

eeeeeeeee

Shot Source: IREC (http://www.irecusa.org/wp-content/uploads/IRECSolarMarketTrends-20 | 2-web.pdf)
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http://www.irecusa.org/wp-content/uploads/IRECSolarMarketTrends-2012-web.pdf

Net Metering

. State policy

Powered by

%/m SunShot

U.S. Department of Energy

. Voluntary utility program(s) only

Source: DSIRE (July 2013)

U.S. Territories:

43 states +

Washington DC and 4
territories have Net
Metering Policies




Net Metering: Minnesota

Current Rules:

Net Excess Generation
Effective Retail Rate

Reconciliation
Monthly

Production Limit

None

6. Applicable Utilities
z All Utilities

Shot Source: Freeing the Grid

U.S. Department of Energy



Net Metering: Minnesota

Current Rules: Upcoming Rules:

Net Excess Generation Net Excess Generation
Effective Retail Rate Avoided Cost

Reconciliation Reconciliation
Monthly Monthly

Production Limit Production Limit

None |20% of Onsite Load
6. Applicable Utilities Applicable Utilities
z All Utilities Investor Owned Uctilities

Shot Source: Freeing the Grid

U.S. Department of Energy



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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A Policy Driven Market

Renewable
Portfolio
State Standard

&
Utility

Shot
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CLEAN
Contract
Option

Net Metering

In lieu of net
metering




CLEAN Contract (Feed-in lariff)

I@\




CLEAN Contract (Feed-in lariff)

River Fall ‘ I
Wi
OLong Island
Power

Authority,
.‘ N

- States with

CLEAN

programs
San Antonio, Austm @)

o : i I utility CLEAN
, ‘?‘ X Gainesuville, programs

FL
> o

Sacramento, C

Los Angeles,

Municipalities
with CLEAN
programs
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CLEAN Contract

(5,\

CLEAN Contract \g
\g
Fixed price payment

20 year contract

Customer “Value of Solar” Price Util Ity



CLEAN Contract: Minnesota

Purchase price is calculated as the value of solar

Energy

Generation capacity

Transmission and distribution value
Transmission capacity

+ Environmental Value

Value of Solar

Powere d by

Shot Source: Institute for Local Self-Reliance
U.S. Department of Energy
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Agenda

08:40 — 09:00
09:00 — 09:20
09:20 — 09:35
09:35 — 09:45
09:45 — 10:00
10:00 — 10:30
10:30 — 12:10
12:10 — 12:15

U.S. Department of Energy

Solar 101 for Communities

Understanding the Solar Regulatory Landscape
Creating a Solar Ready Community

Break

Benefits and Barriers Activity

Growing Your Local Solar Market

Local Speaker Session & Audience Discussion

Wrap Up



The Cost of Solar in the US

/$I'6O ) Solar Soft Costs

| $1.40
Other Paperwork
$1.20 -
$1.00 - e
| B Permitting
> 5080
e
¥ $0.60 - M Installation Labor
] ] $0.40 -
® Customer Acquisition
N E— — $0.20 -
\_ som-
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A Policy Driven Market

State
&

Utility
Solar Access

Local Solar Ordinance




Mitigate Soft Costs

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

S per Watt

eeeeeeeee

Other Paperwork

Permitting

¥ |Installation Labor

B Customer Acquisition

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



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

Solar Ordinance

What is a Solar Ordinance?

A regulatory framework that encourages
responsible solar development while preserving
the public health, safety, welfare, and character of
a community.

eeeeeeeee

Shot Source:



Challenge: Inconsistency

| 8,000+ |ocal jurisdictions

with unique zoning and permitting requirements

eeeeeeeee

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




The Opportunity

Compare this to Germany which has

One Unified Process

where applicants complete

A single two page form

to receive all necessary permits

eeeeeeeee
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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

Shot
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Permitting Costs

Average Cost of Permitting in the US and Germany

$0.25

$0.20

$0.15

$0.10

Cost per Watt

$0.05

Shot

U.S. Department of Energy

21x the cost for
permitting in the

US

US Germany

Source: NREL, LBNL



Benefit of a Solar Ordinance

A solar ordinance helps to ensure

responsible solar development

through a

consistent and transparent process

eeeeeeeee
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Solar Ordinance: Process

[

Determine
Goals

~N

eeeeeee

by

4 )

Integrate Goals
into Planning
Process

\_ _/

s

\_

Develop
ordinance
informed by
plans

\




Solar Ordinance: Components

Zoning
Standards

Solar Access

Permit
Administration
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Agenda

An introduction to zoning and permitting for solar
PV projects |

—_—

09:20 — 09:35 Creating a Solar Ready Community

MN Best Practices for Solar Friendly Communities
Presented by Brian Ross, CR Planning

10:30 — 12:10 Local SEE&T(Er Session & Audience Discussion

Shot
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Zoning Standards: Small Solar

Typical Requirements:

" Permitted as accessory use
= Minimize visibility if feasible

= Requirements:

— District height
— Lot coverage
— Setback
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Zoning Standards: Large Solar

Typical Requirements:

= Allowed for primary use in
limited locations

= Requirements:

— Height limits
— Lot coverage
— Setback

— Fencing and Enclosure
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Zoning Code: Model Ordinances

Planning and Zoning for Solar Energy

::::::::

This Essential Info Packet
provides a number of
articles and guidebooks to
help planners plan for solar
in their communities.

4 Planning and Zoning
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planning.org/research/solar
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Mitigate Soft Costs

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

S per Watt

eeeeeeeee

$0.59
per Watt

Solar Readiness

¥ |Installation Labor

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



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

Solar Readiness

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

effective.
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Solar Readiness
Require builders to:
v" Minimize rooftop equipment
v’ Plan for structure orientation to avoid shading
v’ Install a roof that will support the load of a solar array
v" Record roof specifications on drawings

v’ Plan for wiring and inverter placement
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Solar Readiness

S5,000 -
$4,000 - _
60% Savings
$3.000 - when a building Is
solar ready
M Labor
S2,000 - M Equipment
$1,000 -
S_
During Construction After Construction
eeeee SyhOt Source: Solar Ready: An Overview of Implementation Practices [Draft]. NREL, Feb. 18,201 I.

U.S. Department of Energy



Solar Readiness

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

" | egislation
= Certification programs

= Stakeholder Education

www.nrel.gov

Shot Source: NREL
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Solar Access

Solar Access Laws:

|. Increase the likelihood that properties will receive
sunlight

2. Protect the rights of property owners to install
solar

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

Powere d by

Shot

U.S. Department of Energy



Solar Access

. Solar Easements Provision @ U.s. Virgin Islands

Solar Rights Provision

. Solar Easements and Solar Rights Provisions “% Local option to create solar rights provision
' Powered by
////)/H SunShOt Source: DS|RE
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Solar Access: Minnesota

Solar Easement Provision (Minn Stat 500.30):

Minnesota Law provides for the voluntary creation of
solar easements.

Solar Rights Provision (Minn Stat 462.357):

Minnesota Law allows local zoning boards to restrict
development for the purposes of protecting access to
sunlight.

eeeeeeeee
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Solar Access

Solar ABCs

A comprehensive review of |
solar access law in the US — g

)

Suggested standards for a
model ordinance

www.solarabcs.org

Solar America Board for Codes and Stani i
www.solarabes. org
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Mitigate Soft Costs

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

S per Watt

eeeeeeeee

$0.21

per Watt

B Permitting

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



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

Expedited Permitting: Opportunity

Communities in CA with favorable permitting practices saw

4 - 12% lower costs

and

25% shorter development time

as compared to standard communities

eeeeeeeee

Shot Source: Lawrence Berkley National Laboratory (http://emp.lbl.gov/sites/all/files/Ibnl-6 | 40e.pdf)
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Expedited Permitting
Solar Permitting Best Practices:

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

v Electronic materials

eeeeeeeee
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Expedited Permitting

Solar Permitting Best Practices:

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

v’ Utilization of standard certifications

eeeeeeeee

Shot Source:Vote Solar



Expedited Permitting

ERf-0 Solar ABCs

Expedited Permitting:

= Simplifies requirements for PV
applications

Facilitates efficient review of
content

" Minimize need for detailed
studies and unnecessary delays

Powered by
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Solar America Board for Codes and Standards

ASTM Intemational

LAEMO

*  Intarnational Code Counal

Enkd Elasmratechaicsl Comen.

v e

B wrms - matenal Gee Coda

v OEEMI

b undarvimans Labosarasias

ee + Contribute

Codes & Standards

The Solar america Board for Codes and Standards (Sola ABCs) collaborates and
anhances the practico of ping, impk g, and di g solar codes
and standards, The Solar ABCs provides formal coordination in the planning and
revision of separate, though interrelated, solar codes and standards. We also
provide access for stakeholders to participate with members of standards making
bodies throwgh working groups and research achmbes to set national pronties on
techrical issues. The Solar ABCs w3 centrahzed repository for collectson and
dissamination of dotuments, regulations, and tedhwical matorials related to solar
codes and standande.

The Salar ABCS creat:
eentralized home to facilitate
photovaltaic () market
transformation by:

« Craating a forum that fosters
generating cansensus best
practicas’ matarials.

Dissomanating such matenals
o utiliti state and other
raguiating agentias.

* 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.

o A5TM
= 18PMO Standards

+ [nten | Cs {

= Hatonal Firg Protecton Assoosbon
« SEM[

= Lindererters Laboratones



Expedited Permitting

Interstate Renewable Energy Council

Outlines emerging approaches SRS

to efficient rooftop solar e RaSTs
permitting

www.irecusa.org My 2012
Powere dbSyho-t

U.S. Department of Energy
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Agenda

08:40 — 09:00
09:00 — 09:20
09:20 — 09:35
09:35 — 09:45
09:45 — 10:00
10:00 — 10:30
10:30 — 12:10
12:10 — 12:15

U.S. Department of Energy

Solar 101 for Communities

Understanding the Solar Regulatory Landscape
Creating a Solar Ready Community

Break

Benefits and Barriers Activity

Growing Your Local Solar Market

Local Speaker Session & Audience Discussion

Wrap Up
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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
-‘

eeeeeeeee



Benefits Poll Results

M environmental

M energy
independence/renewable
energy

reduce energy cost
M local economic
development

M jobs

unknown

U.S. Department of Energy



Benefits of Solar Energy

" Local economy growth
" Local jobs

* Energy independence

= Stabilizes price volatility
" Valuable to utilities

= Smart investment

Shot
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Benefit: Economic Growth

$14,000,000,000

$12,000,000,000

$10,000,000,000

$8,000,000,000

$6,000,000,000

$4,000,000,000

$2,000,000,000

o

2006 2007 2008 2009 2010 2011 2012

Shot Source: SEIA/GTM Research —2009/2010/2011/2012 Year in Review Report
U.S. Department of Energy http://www.seia.org/research-resources/us-solar-market-insight 134



http://www.seia.org/research-resources/us-solar-market-insight

Benefit: Job Growth

Solar Job Growth in the US
140,000

120,000
100,000
80,000
60,000 / W
40,000 . -llz-gﬁnsdczgc;n
20,000 I/I/ I
n | | | | . . .

2006 2007 2008 2009 2010 2011 2012

Powered by

Shot Source: SEIA Estimates (2006-2009), The Solar Foundation’ s National Solar Jobs Census 2010 3
U.S. Department of Energy (2010), The Solar Foundation’ s National Solar Jobs Census 2012 (2011-2012). 1



Benefit: Stabilize Energy Prices

Boston Area Average Wholesale Price
$120

$110
- / [

. N
50 /\.V ’ \/\ \A
S Y JAVANS

2003 2004 2005 2006 2007 2008 2009 2010 2011

S/MWh
W Un
(@)} ~
o O

—

—

eeeeeeeee

Shot Source: NEPOOL 13
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Value to Community & Utility

Levelized Value of Solar ($/MWh) in PA and N]

$400
$350
. . ® Fuel Cost Savings
$300 .
l - . O&M Cost Savings
$250 = . = l l m Security Enhancement Value
= = » Long Term Societal Value
— P . . - — m Fuel Price Hedge Value
z B == 858 < Hedge
3 $150 ] —— . . . ® Generation Capacity Value
—
---.E..~ . I L] — L] B T&D Capacity Value
¥ $100 . .
= ®m Market Price Reduction Value
‘—zu $50 ] [ B ® Environmental Value
% l . l l I l l » Economic Development Value
g 20 L L (Solar Penetration Cost)
K]
> ($50)
3 > § ¢ 2 § 3
z 2 5 5 3 5 3
= =3 o o =3 > o
o - = = S )
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jo¥] -
owered b!
¢ Syh ot Source: Clean Power Research

U.S. Department of Energy http://mseia.net/site/wp-content/uploads/2012/05/MSEIA-Final-Benefits-of-Solar-Report-2012-11-0 | .pdf



http://mseia.net/site/wp-content/uploads/2012/05/MSEIA-Final-Benefits-of-Solar-Report-2012-11-01.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

eeeeeeeee

Shot Source: http://www.nrel.gov/docs/fy07osti/38304-0 | .pdf



Benefit: Smart Investment for Business

Powered by

Shot

U.S. Department of Energy
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http://www.flickr.com/photos/walmartcorporate/5250472112/

Benefit: Smart Investment for Business

Top 20 Companies by Solar Capacity

Crayola

Hartz Mountain
ProlLogis

Snyder's

Dow Jones and Co
White Rose Foods

FedEx $47.3 million worth of

General Motors

Toys 'R' Us 11
5ed Bath ame movon electricity annually
Walgreen's
Campbell's Soup
Staples
Johnson and Johnson
McGraw Hill
Macy's
lkea
Kohl's
Costco
Walmart

0 10 20 30 40 50 60 70
Solar Capacity (MW)

Powered by

Shot Source: Solar Energy Industries Association
U.S. Department of Energy



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

Benefit: Smart Investment for Government

Powered by

Shot Source: Borrego Solar

U.S. Department of Energy




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
eeeeeeeee
Shot



Barriers Poll Results

M Interconnectivity

B Regulatory
Awareness

M Perceived Cost

B Aesthetics
Slow Payback
Maintenance
Political
Feasibility




Fact: Solar works across the US

KWh/m2/Year

&

o ) ) N $ o : o ) o
o )

RS R R I S S . EO P R S

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.
1,000 Miles

e S ¢ BNREL
' Powered by
7 SunShot

Source: National Renewable Energy Laboratory
U.S. Department of Energy

14



Fact: Solar is a ubiquitous resource

Resource Availability
25,000

Available annually
20,000 -

15,000 -

10,000 -

Terawatt Years

5,000 -

Solar Coal Uranium Petrolium Natural Gas

Shot Source: Perez & Perez. 2009. A fundamental look at energy reserves for the planet.
U.S. Department of Energy



Fact: Solar is cost competitive

US Average Installed Cost for Behind-the-Meter PV

$12

$10

S8

Cost per Watt
W
(@)

S4
S2
SO I I I I I I I I I I I I I I ]
1998 2012
Powered by Tracking the Sun IV:The Installed Cost of Photovoltaics in the US from 1998-2010 (LBNL),
Shot SEIA/GTM Research Solar Market Insight 201 2 Year-in-Review. 14
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Fact: Solar is cost competitive

US Average Installed Cost for Behind-the-Meter PV
S12

$10

S8

S6

Cost per Watt

$4

¢ 52% drop in price
2010 - 2012

SO I I I I I I I I I I I I I I ]
1998 2012

Powered by Tracking the Sun IV:The Installed Cost of Photovoltaics in the US from 1998-2010 (LBNL),
Shot SEIA/GTM Research Solar Market Insight 201 2 Year-in-Review. 14
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Fact: Solar is cost competitive

M Golden Goal @ Countries Meeting Golden Goal @ Countries Missing Golden Goal
B Sn

FO.250H
FHO.ZM0H
HO.25040h
2012 -

F0.15840H

F0. 1800k

China

F0.0580h

FoAh
0% 12% 14% 6% 12% 20%

4 Powered by
'//////H SunShot Source: Bloomberg 15
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Fact: Solar is cost competitive

M Golden Goal @ Countries Meeting Golden Goal @ Countries Missing Golden Goal

2020

China

0% 12% 14% 6% 12% 20%

'y Powered by
//////“ SunShot Source: Bloomberg

U.S. Department of Energy
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0.2k
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Subsidies and Support

Subsidies for Conventional and Solar Energy, 2010

Oil and Natural Gas $2,820

Nuclear $2,499

0 500 1000 1500 2000 2500 3000
Value of Subsidies and Support ($ millions)

Powered b
Syh ot Source: U.S. Energy Information Administration. July 201 |. Direct Federal Interventions and Subsidies in

U.S. Department of Energy Energy in Fiscal Year 2010 15
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Subsidies and Support

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

1
30%: ITC and Treasury Grant Program H I

Energy Tax Act of 1978 ]

Solar

1603 Treasury Program
Loan Guarantee Program \ [ |

Production Tax Credit and Treasury Grant Program I N

Wind

Loan Guarantee Program

Ethanol Tax Exemption

Ethanol

Renewable Fuels Standard

DOE Loan Guarantee Program

Muclear

Price-Anderson Act

Credit for Production of Nonconventional Fuels

Royalty Payment as Cap Gains

Coal

Percent Depletion

Royalty Relief Provision

Classification of Foreign Royalties as Income Tax

Percent Depletion

0il & Gas

Intangible Drilling Costs

Powered by Source: SEIA, Federal Energy Incentives in the United States (201 1),
Shot http://www.seia.org/galleries/pdf/Federal_Energy_Incentives_in_the_United_States.pdf
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Agenda

10:00 — 10:30 Growing Your Local Solar Market

e Costs and Revenue

e Solar Project Finance
e Local Solar Programs

Shot
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The Solar Equation

Cost

+ |nstalled Cost
+ Maintenance

= Direct Incentive

eeeeeeeee
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Benefit

+ Avoided Energy Cost
+ Excess Generation

+ Performance Incentive



The Solar Equation

Cost Benefit

= Direct Incentive + Performance Incentive

eeeeeeeee
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A Policy Driven Market

Investment Tax Accelerated
Credit Depreciation

Federal

State
&
Utility
Tax Credits &
Exemptions

Shot

U.S. Department of Energy

Qualified Energy
Conservation
Bond

Direct Cash &

Performance
Incentives




Investment Tax Credit

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

Availability: Through 2016

eeeeeeeee
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Accelerated Depreciation

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

N\
N\
N\
b N\
80% - S
N\
N\
> N\
E: 60% - A
S N
+ S — — Straight Line
Q
© 40% - AN < 50% Bonus (2013)
- . ——MACRS (2014+)
N\
20% - N
N\
N\
N\
O% I I I I I I | | | | | | | | | | | | | | | | | | ]

O 2 4 6 8 10 12 14 16 18 20 22 24
Year



Qualified Energy Conservation Bond

o Qualified Energy
6 C onservation Bond . 4 |

US Treasury Local Gov Project

-
aeq ©

Bond Holders

eeeeeeeee



Qualified Energy Conservation Bond

® T A

|
US Treasury Local Gov Project

0
e
Bond Holders
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A Policy Driven Market

Qualified Energy
Conservation
Bond

Investment Tax Accelerated
Credit Depreciation

Federal

Property Tax Incentive

Sales Tax Incentive
State

&
Utility :
Tax Credits & Direct Cash &

Exemptions

Performance
Incentives

Shot
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A Policy Driven Market

Investment Tax :
Federal . Current
Credit

e Fix-up Loan Program
e Xcel Grant Program

Coming in 2014:
e Made in MN Production Incentive
e Xcel Solar Production Incentive

&

Utility Direct Cash &

Performance
Incentives

Tax Credits &

Exemptions

Shot
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Available Incentives in MN
Database for State Incentives for
Renewables And Efficiency

A comprehensive database of
state and utility renewable

energy and energy efficiency
policies and incentives

www.dsireusa.org

Shot

U.S. Department of Energy



Ownership Options

Direct
Ownership

Third-Party
Ownership

Community
Ownership
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Direct Ownership

E m 50

Customer



Direct Ownership

Benefits Drawbacks
" Low — cost electricity " Large upfront cost
= REC revenue * Long term management
= Utilize cheap debt = Can’t take tax benefits
— Bonds
— Low interest loans " Development risk

" Performance risk

Powere d by

Shot
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Third Party Ownership

R

Customer Developer




Third Party Ownership

Benefits Drawbacks

* No upfront cost * Don’t keep RECs

* No O&M costs * Higher ROI for investor
" Low risk = Can’t use bonds

* Predictable payments = Not available in all states

= Tax benefits

eeeeeeeee
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Third Party Ownership: State Policy

www.dsireusa.org / February 2013

UT: limited to
m— -

AZ: limited to
certain sectors

s

RI: may be limited to
certain sectors

VA: pilot program
coming soon; limited to
certain sectors

. 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.




Bond-PPA Hybrid

A financing option by which a public entity issues
a government bond at a low interest rate and
transfers that low-cost capital to a developer in
exchange for a lower PPA price.

Powere d by

Shot Source: NREL . 201 I. Financing Solar PV at Government Sites with PPAs and Public Debt

U.S. Department of Energy



https://financere.nrel.gov/finance/content/financing-solar-pv-government-sites-ppas-and-public-debt

Bond-PPA Hybrid

Benefits Drawbacks
* No upfront cost * Don’t keep RECs
* No O&M costs * Higher transaction cost

= Can use bonds
" Predictable payments

= Tax benefits

eeeeeeeee
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Bond-PPA Hybrid: Resources

Financing Solar PV at Government
Sites with PPAs and Public Debt

Resource

A fact sheet on how the LINREL [

Fact Sheet Series on Financing Solar PV at Govenment Sites

Financing Solar PV at Government Sites with
. PPAs and Public Debt
hybrid bond-PPA  model

Histaricaly. state and local governmental ageacies have emplayed one of fwo medsls o deploy selar photovliaic (FV)
smjecs: (1) seomnershp (Ensacedtuough vty of meis)u () BTy ownerstp hrougha powes e

S aemt (PB4) Morra Counry Nene Jrsey. admisisoes scenty iocested o way 1 coiine many of e beneit of

self-ownership and third-party PAS through 2 bond- PPA hybrid. frequently referred to a5 the Marris Model

At the requast of the Department of Ensrgy’s Solar Market Transrmation zroup, NREL examined the hybrid model.
r S This fact sheet
WO .

- Describes boor the bybrid model works

- Assesses the modsl's relative = hallenges a5 compared
modsl

- Provides a quick guids to project implementation

- Assesses the replicability of the mods] in other jurisdictions across the United States.

ip and the third.party PPA

The Bond-PPA Hybrid

‘The hybrid model. s a financing option by which

2 public enrity issues 2 government bond at 2 low

imterest rate and trapsfers that low-cost capital foa

‘achisved notable enerzy cost savings as compared
10 Frojections of thair local elsctricity rate the four
portialios that have been fimalized to date have:
saved between 53 million and §14.§ mullion on 2 net
et v (PY) bt T mocel s ol
orher stares, Tt it is uskmonm at
Figses | Moy tramafes i s by brid el Mwmlfwﬁmwmmmllm
0 implement the model
Lnden]mmdel a]lulﬂ.\t emcmmm iserator) issuss a request for praposals (RF)
and oy ol pojecta portio o proecs  public bulins ol s s
bnummmmgm;hpmmnmimﬂvummhm it s vk se-purchas
azreemesr with the winninz bidder' and a PP (on behalf of the local hosts)to by the elsctricity from the BV syswem.
Figure 1 shows the relationship and moey fiows between the bondholder. administrator. and solar developer

www.nrel.gov L
L] L]

REL 15 2 national aboraiary muan-n-mnq,

Powered by
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Community Ownership

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

Powered by

Shot Source: Seattle City Light

U.S. Department of Energy



Community Ownership

Program Models:

= SPE Model

" |nvestment Model

= Utility Model

Powered by

%/m SunShot
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Community Ownership

Benefits Drawbacks

" Accessible for everyone = Administrative challenge

= Economies of scale = Tax credit issues

eeeeeeeee
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Community: Resources

A Guide to Community Solar

ENERGY 5 f
A resource for community \mm H” /
organizers and local \ /
government leaders who want A&\E’det\ Combur ué, -
to develop community solar it am,,?lsuo..-pmm, Coeifmert
projects. \\ \ |

www.nrel.gov

Shot
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A Policy Driven Market

Property
Solarize Assessed Clean
Energy




Solarize

SOLARIZE
MASS

Solarize

| solarize portland
Group Purchasing

eeeeeeeee
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Solarize: Mitigate Soft Costs

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

S per Watt

eeeeeeeee

$0.69
per Watt

B Customer Acquisition

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



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

Solarize: Advantages

Barriers Solutions

High upfront cost == Group purchase
Complexity =) Community outreach

Customer inertia ™ [ imited-time offer

eeeeeeeee
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Solarize: Advantages

Customer Acquisition

|I0x the cost for

customer acquisition

Cost per Watt
&
o
N
o

5 | -

US Germany

Shot Source: NREL, LBNL

U.S. Department of Energy



Solarize: Advantages

Benefits to Local Government:

Low implementation cost: $5,000 - $10,000
Quick turn-around: 9 Months

Long-term impact: Sustainable ecosystem

eeeeeeeee
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Solarize: Process

Select Marl;f:ting

: Decision
Site ecisio

Installer A Assessment >
Workshops Installation

Powered by
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Solarize: Case Study

Harvard, Massachusetts
Population: 6,520

Source:Wikipedia



Solarize: Case Study

Solarize Mass Harvard

Select Marl;(eting

Installer Workshops

April 201 |

April 2011

Powered by

%/m SunShot

U.S. Department of Energy

Enrollment

Site

Assessment

Decision
&
Installation

Dec 2011



Group Purchasing

Harvard Mass Group Purchasing Tiers
$6.00

Average PV Cost July 2011: $5.75 / watt

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

1 kW - 100 kW 100 kW - 200 kW 200 kW - 300 kW 300 kW +
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Solarize: Case Study

Solarize Mass Harvard

Marketing
Select & Enrollment

Installer Workshops

May — July 201 |

April 2011
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Solarize: Case Study

Marketing Strategy:

* Electronic survey of |,100 households

* Email newsletters and direct mailings

" Float in July 4 parade

= Articles and advertisements in local newspaper

" Facebook page and online discussion board

eeeeeeeee

Shot Source:Vote Solar
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Solarize: Case Study

429 households
Solarize Mass Harvard signed up

Decision
&
Installation

Select Marl;(eting

i
Enrollment Site

Assessment

Installer Workshops

June — Oct 201 |

April 2011 Dec 201 1
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Solarize: Case Study

Solarize Mass Harvard

Marketing
Select & Enrollment

Installer Workshops

April 2011

Shot

U.S. Department of Energy

151 feasible
households

Site
Assessment

Oct 2011

Decision
&
Installation

Dec 2011



Solarize: Case Study

Solarize Mass Harvard

Select Marl;(eting

Installer Workshops

April 2011

Shot

U.S. Department of Energy

Enrollment

Site
Assessment

75 Contracts

Decision
&
Installation

Oct —Dec 201 |

Dec 2011



Group Purchasing

Harvard Mass Group Purchasing Tiers

00
oo O ontcted
$4.00 -
$3.00 -
$2.00 -
$1.00 -
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Solarize: Case Study

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

575% INCrease in residential installations
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Solarize: Lasting Impact

A household is

0.78% more likely to adopt solar

for

each additional installation in their zip code

eeeeeeeee

Shot Source: NYU Stern and Yale School of Forestry — Peer Effects in the Diffusion of Solar Panels
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Solarize: Lasting Impact

Annual Portland Residential PV Installations
600

500

400 [ |

Solarize

300

W Independent

200

Lasting
Impact

100

2003 2004 2005 2006 2007 2008 2009 2010 2011

Shot Source: NREL
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Solarize: Resources

The Solarize Guidebook

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

.

www.nrel.gov @
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A Policy Driven Market

Property
Solarize Assessed Clean
Energy




Property Assessed Clean Energy

The local government finances the up-front costs
of the energy investment, which is repaid
through a special property tax assessment.

eeeeeeeee

Shot Source: Department of Energy
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Property Assessed Clean Energy

City creates type  Property owners

of land-secured voluntarily sign-
financing district  up for financing
or similar legal and make energy
mechanism improvements
Powere d by

Shot Source: Department of Energy
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Property Assessed Clean Energy

Advantages Over Conventional Loan:

" L onger (20 year) term

= Repayment transfers with ownership
" Low interest rates

" |Interest is tax deductible

®» | ower transaction costs

eeeeeeeee
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Property Assessed Clean Energy

www.dsireusa.org / April 2013

Shot Source: DSIRE

U.S. Department of Energy


http://www.dsireusa.org/

PACE: Minnesota Example

Edina Emerald Energy Program:
* Financing for clean energy projects

" Total cost to implement the program: $1 1,500

" To participate:
— Must be commercial or industrial property

— Project cost must exceed $2,500

— Application period takes |5 days

eeeeeeeee
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PACE: Resources

PACE How to Guide for Local Governments

This report is designed for
local government officials in
getting a PACE program

established in their region. i’éﬂmgﬁgféééﬁiﬁéﬁf

FINANCING DISTRICTS

UNIVERSITY OF CALIFORMA, BERKILEY

rael.berkley.edu

Powered by
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Agenda

08:40 — 09:00
09:00 — 09:20
09:20 — 09:35
09:35 — 09:45
09:45 — 10:00
10:00 — 10:30
10:30 — 12:10
12:10 — 12:15

U.S. Department of Energy

Solar 101 for Communities

Understanding the Solar Regulatory Landscape
Creating a Solar Ready Community

Break

Benefits and Barriers Activity

Growing Your Local Solar Market

Local Speaker Session & Audience Discussion

Wrap Up
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Minnesota
2013 Legislative Update

Solar Powering Your Community Workshop
September 10, 2013

Bill Grant, Deputy Commissioner
Minnesota Department of Commerce,

Qe oL
Y ep— Division of Energy Resources

COMMERCE



DG Workshops:
Fall 2011

Introduction and Overview (9/29/2011)
DG Overview: Solar, Wind, and CHP

Contractual Issues (10/11/2011)

Standby, Interconnection, Power Purchase
Agreements, 3"d-party ownership

Net Metering (11/11/2011)

Small Group Discussions
(11/8/2011)




DG Workshops:
2012-2013

Technical Interconnection Standards /31/12)

DG Baselines and Benchmarking Webinar
(8/15/12)

Costs, Values, Benefits
(10/11/12)

Value of Solar
(1/9/13)




2013
Legislative
Update



2013 Legislative Update

Omnibus Energy Bill
HF729, 4th Engrossment

Signed into Law:
May 23, 2013




2013 Legislative Update

Solar Policies

e Solar Energy Standard

* Net Metering

e Community Solar

* Value of Solar Tariff

e Xcel Solar*Rewards

e Made in Minnesota Solar Incentives



2013 Legislative Update

Renewable Energy Studies

Transmission and Renewable Energy Integration
Scoping for a Renewable Energy Future
Utility-managed, on-site energy storage

Solar thermal



Solar Energy Standard

1.5% solar by 2020

* Applies to Public Utilities (I0Us)
 Mining & Paper Mills exempted

* Approx. 400 MW by 2020 (estimate)

e 10% carve out for smaller
solar (< 20 kW)

Goal of 10% solar by 2030




Net Metering

e All utilities, net metering <40 kW is unchanged

e Public utilities only:
— Net metering cap raised to 1 MW

— Single-customer meter aggregation on contiguous
property

— No standby charges < 100kW,

— PUC to review standby charges 2100kW

— Systems 40 kW - 1,000 kW
e Solar & other DG: sized 120% to energy
e wind: sized 120% to load




Community

Shared Solar (CSS)

o Xcel to file CSS program
by Sept. 30, 2013

* Projects <1MW

e Subscribers may live in
a contiguous county

e Subscribers receive
on-bill credit.




Value of Solar

Due Jan 31, 2014:

e Department of Commerce
to develop methodology to
guantify value components
of solar electricity

« Public Utilities may file VOS
tariff in lieu of Net Metering for
solar

o 20 year fixed rate contracts



Value of Solar Workshops

1: Overview of National Efforts (9/17/2013)
solar photovoltaic benefit and cost studies, Q&A

2. Methodologies and Perspectives (10/1/2013)
Proposed approach & stakeholder perspectives

3: Stakeholder Discussion (10/15/2013)
Resolution of key Issues

4. Draft methodology (11/19/2013)
Presentation and discussion of initial draft



Xcel Solar*Rewards

Starting in 2014 for systems
<20kW

10 year performance based
Incentives

$5 M/yr for 2014 - 2018.

Shifts funding from CIP to
RDF.



Made in Minnesota (MIM)

Program expanded to all IOUs
10 year performance based incentives
$15 M/yr for 2014 - 2023 from CIP and RDF

Includes $250k for Solar
Thermal o= EXPLORE

MINNESOTA

Residential and commercial
systems <40kW




Transmission and Renewable
Energy Integration Study

Due Nov 1, 2014:

e Transmission plan and
solutions to critical issues for
40% by 2030 and higher
levels.

« Completed by utilities and
transmission providers under
the direction of the
Department of Commerce.

e« Commissioner appoints a 15
person technical review
committee to review study
assumptions, etc.




Scoping Study for
Renewable Energy Future

Due January 1, 2014

e Study scope to develop a
strategy for Minnesota to
meet all energy needs using
the state’s abundant
renewable energy resources.

e Study scope to be developed
by the Department of
Commerce in consultation
with stakeholders and the
Legislative Energy
Commission.



Additional Studies

Due January 1, 2014:
e Costs, benefits,
barriers, and potential
Incentive strategies for:
—utility-managed,
on-site energy
storage

—solar thermal
energy




Thank You.
Questions?
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Minnesota Best Practices
for Solar Friendly Communities

s TR \{E‘;
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L. Solar Challenge
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‘ | Minnesota
S
L= SolarChallenge

Solar Friendly Communities

I. Comprehensive Plans that address solar
resources

2. Development Regulations that explicitly
address solar development in its varied
forms.

3. Permitting Processes that are predictable
and clear

4. Public Sector Investment in the
community’s solar resources

eeeeeeeee

eeeeeeeeeeeeeeeeeeeeee



Minnesota

Solar Friendly Communities Wi,

Comprehensive Plans that address solar
resources and acknowledge solar development
benefits and opportunities in the community.

Shot Photo Credit: CR Planning 24

U.S. Department of Energy



& Minnesota
L= Solar Challenge

Planning Best Practices

Metropolitan Land Planning Act

Subd. 2. Land use plan. (b) A land use plan shall
contain a protection element, as appropriate, for
historic sites, the matters listed in the water
management plan required by section 103B.235,
and an element for protection and development
of access to direct sunlight for solar energy
systems.




" Minnesota

Solar Friendly Communities Wi,

Development Regulations

that explicitly address solar ____, oot
development in its varied e I
forms, creates as-of-right P W S

installation opportunities, and
sets clear and predictable
standards for balancing solar
resources with other
resources.

Shot 25

U.S. Department of Energy



Development Regulation

__Best Practices

’S» Minnesota
L= Solar Challenge

Solar Energy Standards

Powered by

Shot

U.S. Department of Energy

land use or performance standards for the district in which the building 1s located.

[

devices or ground-mount solar energy systemns shall not be restrcted if the system 1s not visible
from the closest edge of any public right-of-way other than an alley. Roof-mount systems that
are visible from the nearest edge of the street frontage right-of-way shall not have a highest
firushed pitch steeper than the roof pitch on which the system is mounted, and shall be no

higher than twelve (12) inches above the roof.

3. Coverage - Roof or building mounted solar energy sys-
tems, excluding building-mtegrated systems, shall allow for
adequate roof access to the south-facing or flat roof upon
which the panels are mounted, The surface area of pole or
ground mount systems shall not exceed half the building
footprint of the principal structure.

within designated historic districts or on locally designated
historic buildings (exclusive of State or Fedferal historic des
ignation) will require an admirnistrative vanance, as provided

in this ordinance,

Approved Solar Components - Electric solar energy systern
components must have a UL listmg and solar hot water systemns
must have an SRCC rating.

Plan Approval Requ.ire(l - All solar energy systems shall re-
quire admuristrative plan approval by Model Commurty zomng
official,

1. Plan Applications - Plan applications for solar energy
systems shall be accompanied by to-scale horizontal and
vertical (elevation) drawings. The drawings must show the
location of the system on the building or on the property
fora ground-mount systermn, including the property lines.

a. Pitched Roof Mounted Solar Energy Systems - For
all roof-mounted systems other than a flat roof the
elevation must show the highest fimished slope of the

Solar Energy Systems with Mounting Devices - Solar energy systems using roof mounting

T

Rogf coverage limitations are generally not weces-
sary, as some of the rof is kel to e shaced or
otherwise not snidabie for solar emergy. Coverage 1
an issue of concern in order o ensure ready roof
acress in the evont of a fire. Coverage limits can
be a perventage limition, such as 30% of the toial
or more edges

Pesign Guidelines for Colar Roofs
Pitchad oot

ot pant,
e

/

Q0

Dedgn Cuidelines for Solar Roote
Flat Roof

b bl b e
b o 8 i st

bl A b

—
=
=
=i
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" Minnesota
Solar Challenge

Solar Friendly Communities &

Permitting Processes with et
predictable and clear submittal
requirements, review
timeframes, and permit fees.

CITY OF PORTLAND OREGON - BUREAU OF DEVELOPMENT SERVICES

SELANE IS

Solar Access Regulations, Ch 33.639

The solar access regulations encourage variation in the widch of lots te: Fig. G301, Aos v
maximize solar acoes foe single dwelling detached development and North-Soth and East.Wast
W

minimizz shade on adiacent propertis

Do the solar access requirements apply to
my site?
The approval crireria of the solar acosss chapter apply o bom for single
dwelling detached development created as part of a land divisian propasal
in all zones.

What are the solar access criteria?

The solar access apgocval criterin foous on the widh of indimdual lots, All Fig. 629.2, Intatlor ot
. " ig. 639.2, Interior lots on
o the Following approval criteria muse o aie of str
be met:
A. On sireets tha arc within 20 dﬁ;ﬂsofumee.ub\'\ex s (ze= Figure =Il=]
£39.1} The narrowsst lots should

L. Incerior lote oo the south side of the strest |
2. Corner lots on the pocth side of the screet (se
B. On streets that are within 30 degrees of a trus north-scuth axis, the

widest lots should be interior lats on the cast or west side of the strect
fsee Figure £19.4].

R Fig. 6393, Corner lots on North
Frequently asked questions sids of stract

@ What If | can’t meet the solar access

chapiers in the 600's, the reguistions of he other thapters
SUperEde M S0DAVE] CAIEMS OF 1N 503 SCC888 CNEDER

a ..Im If I'm creating lots In a Commerclal zon:

pproval erierla?
A Where it s not practicabie to meet boih the spproval criterls TIE &
of the soir access chapter and spproval criter s of other -

nd will

A The Sofar ACCess regUISTIONS Wil oniy a0D
Wil bie dewsioped with detached housing

; 5304 Intarior lots on East
sido of a1

acommaon

Does this apply to land divislons that hay
g nstead of 3 regular street?
A Yes Acommon green s Oefined 53  sirest

SOLAR ACCESS REGULATIONS

Powered by

Shot 25
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. Minnesota

Solar Friendly Communities B b

Permitting best practice goals

I. Reduce time spent on acquiring permits
and conducting inspections

2. Make the permit process transparent
and predictable to both staff and
applicants

3. Ensure the permit process reflects
industry best practices

4. Establish a permit fee that appropriately
covers local government review and
Inspection costs



Sample Permit Application ! Sol Crovecge

Revised 6/2013 DATE
TOP SOLAR PHOTOVOLTAIC APPLICATION /PERMIT
CITY in MINNESOTA
BUILDING CODE DIVISION

JOB SITE ADDRESS

NAME OF BUILDING OWNER

JOB VALUATION

MName

Inswullation Address

Contractor ity State Zip
State License No, Phone
Required Informat for P

1, Site plan showing location of major components on the property and a framing cross section that

identifies

ype of support (rafter or try

drawings need not be exactly to scale, but it should represent relative location of camponents,
2. Speaficahon sheets and mstall meaniels for all manuf
combiner box, disc

span dimension, and approximate roof slope. The

spacing,

awcnured components mcluding, but not
s tern.

reay configusation, wibng system,

nnect

Iimited to, PV modules, inverter and mounting

3, arn showing P
P AC connection to building (see

1. e solar nstallation to be mounted on pitched roof in good condition, without visible r
deflection, no cracking or splintering of support, or other potental structural defect? D Yes WalNo

For truss systems, addinonal informanon may be needed 1o ¢

scertam the truss’ design loads.  Plea
contact the building offigal for standards on when structugal analysis will be needed.

2. Is the equapment to be flush-mounted to the roof such that the collector surface 15 parallel to the
roof? Yes No
3. Is the moofing type lightweight 2 [] Yes (composition, lightweight masonry, metal, ete...)  [JNo

1. Does the roof have a smgle laver roof covenng? DY:*.& D No

If No to any of questions 1 -4 above, addiional documentation may be required demonistrating the
structueal integnity of the proposed solar installation and all proposed structural modificatior

sOr R
statement stamped by a Minnesota licensed/ certified structural engineer, and possibly other information,.
Pi tact the building offical to dete = additional information r FETTIEntE,

ease contact the buslding offical to determine additional infonmation requirernen

5. Provide method and types of weatherproofing for roof penetrations (eg. flashing, caulk).

MountMg System Information:

6. Isthe ating structure an engineered product desipned to mount PV modules w6 more than
an 18" gap'im 1 the module frames? D Yes |ji".._.
If 1de detals oroTm achment cerified bug pProtesssonal. Manufacturer’s

are sufficient t5 theet this requirement.

engineenng specifications
For manufactured mountng systems, fill information on the mounting system below:

a.  Mounting System Manufacturer

Model Solar Penmit Based on the Epedited Permit Process, Solar ABCS,
http:/ /www.solarabes.org fabout/ publications / reports / expedited-penut,

Minnesots
Solar Challmge




Permitting Best Practices

Report of Findings for
Development of Standards for Rooftop Solar
Thermal Retrofits on Minneapolis and

Saint Paul Residential Buildings

Minneapolis Saint Paul Solar America Cities
Management and Operating Contractor for the
National Renewable Energy Laboratory (NREL)

http://mn.gov/commerce/energy!/

Under

i m ag eS/ S O I or R (@) Ofs R e p ort. p df Prime Contract No‘.ﬂliatli‘-ncas-omozs3oa

BKBM Engineers
5930 Brooklyn Boulevard
Minneapolis, MN 55429
BKBM Project No. 11130.20

April 27, 2011

i divisi £
clt I Q s = ivision O

Minneapolis WORKS! %Mm

*sulm Paul In Minnesota Minnesota Department of Commerce
energy.mn.gov



'Min nesota

Solar Friendly Communities Wi,

Public Sector Investment in the community’s
solar resources to demonstrate viability, community

commitment, technological elements.
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Agenda

08:40 — 09:00
09:00 — 09:20
09:20 — 09:35
09:35 — 09:45
09:45 — 10:00
10:00 — 10:30
10:30 — 12:10
12:10 — 12:15

U.S. Department of Energy

Solar 101 for Communities

Understanding the Solar Regulatory Landscape
Creating a Solar Ready Community

Break

Benefits and Barriers Activity

Growing Your Local Solar Market

Local Speaker Session & Audience Discussion

Wrap Up



Activity: Next Steps

What do you pledge to do when you leave
today’s workshop?

eeeeeeeee
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About the SunShot Solar Outreach Partnership

Technical Support

=‘Ask an Expert’ Live Web Forums

=‘Ask an Expert’ Web Portal
"Peer Exchange Facilitation

*[n-Depth Consultations

*Customized Trainings

www.solaroutreach.org

For more information email: solar-usa@iclei.org

Powered by

Shot

U.S. Department of Energy
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Jayson Uppal AlexWinn
Meister Consultants Group The Solar Foundation
jayson.uppal@mc-group.com awinn@solarfound.org

(617) 209 -1990 (202) 540-5348
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