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NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable
Energy, operated by the Alliance for Sustainable Energy, LLC.

This work was authored by Alliance for Sustainable Energy, LLC, the Manager and Operator of the National
Renewable Energy Laboratory for the U.S. Department of Energy (DOE) under Contract No. DE-AC36-
08G028308. Funding provided by the U.S. Department of Energy Office of Energy Efficiency and Renewable
Energy Solar Energy Technologies Office. The views expressed in the article do not necessarily represent
the views of the DOE or the U.S. Government. The U.S. Government retains and the publisher, by accepting
the article for publication, acknowledges that the U.S. Government retains a nonexclusive, paid-up,
irrevocable, worldwide license to publish or reproduce the published form of this work, or allow others to
do so, for U.S. Government purposes.

The data, results, conclusions, and interpretations presented in this document have not been reviewed by
technical experts outside NREL or the Solar Energy Technologies Office.

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that
its use would not infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the
United States government or any agency thereof.



This presentation was recorded as part of NREL's
City and County Solar Photovoltaics Training
Program.

To hear the recording, please visit:
https://www.nrel.gov/technical-assistance/local-
governments.htmi
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https://www.nrel.gov/technical-assistance/local-governments.html

PV Project Implementation
Process

Module 1: Module 2: Module 3: Module 4: Module 5:
Develop your goals Identify Sites Complete Detailed Decide on a Financial Issue a
and team and Screen Site Evaluation Model and Use all request-for-proposals

Available Incentives
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Policies and Incentives
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Checklist

v' Availability of REC or SREC market
v’ Decision to sell RECs
v' Eligibility for solar or distributed generation multiplier or factor
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Net Metering

NET ENERGY METERING
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Source: NREL (2017). https://www.nrel.gov/docs/fy180sti/68469.pdf
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Net Billing

NET BILLING

Net Electricity
DG System Export Meter®
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|Measures Instantaneous net
electricity consumption

*Measures Instantaneous net
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Net Metering and Billing

Checklist

v System size under consideration is eligible for the program
v' Ensure rates are favorable to project economics
« User fees: customer fixed charges, demand charges,
standby rates
v Aggregate capacity limit
v" Ownership of RECs
v" Meter aggregation
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Interconnection

Permitting and Interconnection Process Associated Costs

Interconnection fees,

Yy Bullding permit con _

- Permitting review and application fees, metering

K dsdition s g charges, equipment fee,
feasibility study, impact

study

Permitting fees, engineering
and inspection fees,
electrical permit fees, zoning
permit fees, building permit
fees

M Permission to Operate

Building Permit for M PV Censtruction M Final Building Inspection & Interconnection Application
PV Canstruction Review and Approval
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Interconnection

Checklist

v" Availability of standardized interconnection for small generators:
« System size limits
* Net metering requirement
v" Availability of online application portal
v Qualification for fast-track or expedited interconnection
v Insurance requirements:
 Liability insurance requirements
 Utility as additional insured party
v Safety equipment:
« External disconnect switch
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Financial Incentives

Rebates/grants: Direct up-front payment to solar investors. Rebate and
grant programs may be administered at both the state- and utility-level.

Performance-based incentives: Similar to rebates/grants except that the
payment amount depends on the output of the solar system.

Loan programs: Facilitate the financing of solar projects without making a
direct payment. Loan programs may be administered at both the state and
utility level.

Tax incentives: Exemption of solar project investments from property,
sales, and/or income taxes. Some states also provide tax credits for solar
project investments.
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Financial Incentives

Checklist

v System eligibility:

« System size caps

» Sector

* Levels of incentive

» Total funds or capacity available
v State and local tax considerations:

* Net income tax

« Sales and use tax

* Property tax
v' REC ownership
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Community Solar

Types of models

Utility-sponsored model: Utilities own and operate a project and offer multiple retail
customers the option to purchase solar electricity from a shared facility.
Nonprofit model: Donors contribute to a shared solar installation owned by a nonprofit

organization.
On-bill crediting special purpose entity model: Commercial and/or residential entities

jointly invest in a portion of a shared solar through a special purpose entity.

I I O

Utility or third party SPE members Nonprofit
Utility, grants, Member investments, Memberships, donor
ratepayer subscriptions grants, incentives contributions, grants

Utility or third party Third party Nonprofit

Electric rate payers o
of the utility Community investors Donors, members
Return on investment;

Return on investment;
offset personal

Offset personal

electricity use Sleckicity use philanthropy
aodfdfe;;:r'a’;it;gﬁ; Sell system to host: Retain for electricity
(possib fﬂ?ﬁ anewabla retain for electricity production for life of
poRa production system

Portfolio Standard)

NREL | 14



Community Solar

Checklist

v" Availability of billing credit mechanisms

v Check for system size eligibility

v' Transferability

v Check for ownership models and evaluate suitability of model
v Allocation of benefits from participation:

» Electricity from solar system

 Renewable Energy Credits

» Federal tax credits and deductions

» Accelerated depreciation
« State and utility rebates and incentives
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Third Party Ownership

3rd Party Solar PV Power Purchase Agreement (PPA)

www.dsireusa.org / March 2018

NV: With system
size limitations CO: With system \
size limitations VA: Limited capacity
DC
certain sectors . LA, MS, NC, SC: Solar

AZ: Limited to
leases explicitly allowed

TX: With system
size limitations

U.S. Territories
PR Guam uUsvi NMI gy’

. Apparently disallowed by state or otherwise restricted by legal barriers

Authorized by state or otherwise currently in use, at least in certain jurisdictions

Status unclear or unknown
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Third Party Ownership

Checklist

v" Existing policy on Third Party Ownership
v" PPA model’s compatibility with state incentives

v" Ownership of RECs
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Knowledge Check

* Which of these may be PV financial incentives offered by
state governments? (check all that apply)

* Interconnection standards for small inverter-based systems (false)
* Rebates based on system size (true)

* Property tax exemption (true)

 Community solar development guidelines (false)
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Financing Structures

Subtitle or additional text



Third Party Financing Model

SYSTEM UTILITY

OWNER
Note: RECs can also flow to the \/

consumer instead of the utility
depending on the PPA RECs
structure el |



Alternatives to PPA Model

« Solar Leases

« Utilities as Contractual Intermediaries

« Utility Ownership

« Clean Renewable Energy Bonds (no longer available)

Solar Lease Structure

+ Customer hosts system and signs long-term
equipment lease with no or low up-front costs

= Customer pays lease payments regardless of

power production A
+ Customer may be responsible for contracting or
performing systems operation and maintenance
Residential, I e
St o i
Industrial Customer
= Customer and utility sign = Developer designs, builds,
net-metering agreement and owns system

= Customer buys electricity = Developer can partner with
from the wtility when Investors to provide

load is greater than up-front capital and take
system production advantage of tax credits
= Customer gets credit on = Developer receives
utility bill for net excess monthly lease payment
generation (NEG) sent e and environmental
to utility Utility attributes/renewable
energy certificates (RECs)
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Bond-PPA Hybrid Model
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Solar
Developer

Pnn{: |
mterest

Development Development
a:.rrnents capital capital
renerg'y

Lease
payments
— Cnunt-,r.'State 11

Government II‘

Money transfers in the hybrid
model

Lease-
Purchasa
Agreement

Conduit Issuer or
Security 7

- State/County
Agreement Administrator

_.”l"

Local PV
Host

License
Agreement e

Local PV
L

Contract arrangements in the
hybrid model
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Third Party vs Self Ownership

Third-Party PPA Self-Ownership
Advantages °* No orlow upfront capital * Access to cheap public debt
* Ability for tax-exempt entity to * Full control over a project: design,
benefit from savings passed on operations, and risks
from federal tax incentives e Ability to decide on ownership of
* Predetermined electricity price for renewable energy attributes generated
15-25 years by the project

* No operating and maintenance
responsibilities

* Path to ownership (if included as an
option in PPA)

Challenges * The process of negotiating a PPA * The public entity cannot monetize the
can be lengthy and burdensome value provided by federal renewable
* Public entity has limited control energy tax incentives
over project design, operations, * Need expertise to navigate potential
and risks revenues from renewable-portfolio-
e PPA pricing may be sub-optimal standard-driven subsidies
(developer could receive most of e Debtissues and limitations could

the financial benefits) prohibit the projects
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Knowledge Check

 What is an advantage for a public entity or nonprofit to
own its own solar PV system on its facilities instead of
entering a PPA agreement with a third-party?

— Ability to capture savings from federal ITC (false)

— Full control over a project: design, operations, and risks
(true)

— Predetermined long-term electricity price (false)
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