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NREL’s RE Project Finance Team

*Policy analysis FITs, RPS, PACE

 Example: Feed-in Tariff Policy: Design, Implementation, and RPS
Policy Interactions, 2009

*Financing trends & challenges, examples and guidebooks
* Replicable financial models, use of incentives

 Example: Power Purchase Agreement Checklist for State and Local
Governments, 2009.

 Example: Solar PV Project Financing: Regulatory and Legislative
Challenges for Third-Party PPA System Owners, 2010

«Costs and financial assumptions
 Renewable Energy Finance Tracking Initiative (REFTI)
 Wind LCOE county comparisons

**NEW**Project Finance WebView
» Centralized database of RE project
finance, info, original analysis, reports,
events, etc.
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About the presentation

Insuring Photovoltaics: Challenges and possible solutions, an
NREL technical report:
http://www.nrel.gov/docs/fy100sti/46932.pdf

* The information in the report and presentation is based primarily on

conversations with solar PV developers, insurance underwriters,
and insurance brokers.

« We are not directly attributing comments in order to not share
sensitive information.

 However, many of the views communicated during this presentation
are not ours, but those of the interviewees.

*Objective — to discuss
e various insurance products relevant to commercial-scale solar PV,
* interactions between insurance and the third-party PPA model,
e areas where the insurance industry lacks appropriate info,
« and where information improvements could be made.
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Purpose of this research

*To investigate complaints by developers to the Department
of Energy regarding the cost of insurance premiums

*To look into how insurance premiums are determined

*To see if there are barriers to insuring solar PV systems,
and if so, how and why they are occuring

Innovation for Our Energy Future
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Why Is insurance important to PV deployment?

Insurance is essential to developing PV projects because:

National Renewable Energy Laboratory Innovation for Our Energy Future



Insurance industry background

There are three main types of
Insurance companies:

— 1) insurance brokers

— 2) Insurance underwriters

— 3) reinsurers

This presentation focuses on
brokers and underwriters as they
deal most directly with PV projects.
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Roles of brokers, underwriters, and re-insurers

*Brokers
* most insurance companies’ products are homogenous
* but brokers help create unique products

sUnderwriters
« formulate the payment estimates
» design the price and risk allocation terms
» specialize (usually) in either property or liabilit y policies.

Re-Insurers

» provide risk management (i.e., insurance) to insura  nce
underwriters

National Renewable Energy Laboratory Innovation for Our Energy Future



Insurance policy creation process

$! # ( "
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Interaction between the insurance and PV industries

*European countries like Germany and Spain have the most experience
Insuring PV.

Some U.S. insurance underwriters use data from European

parent/partner companies to assess the risk of loss associated with PV
Installations.

In the U.S., there are only a few large underwriters
* Reduces competition and likely leads to more expensive premiums.

National Renewable Energy Laboratory
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Insurance industry views of solar PV

*The PV market is maturing , but isn’t yet mature (not even c-
Si).
e The lack of widely accepted certification or regulation among
Installers is a concern

» Acknowledged DOE/NABCEP voluntary efforts, but wanted more

Owners and developers may not have adequate knowled ge
about the risk associated with PV systems

However, underwriters also thought PV has excellent
fundamentals , including:

 Bundled and pooled small-scale projects;

» passive systems with no or few moving parts;

* modularity of construction;

* Improved electronic performance diagnostics.

Based on NREL interviews with industry from January to October, 2009.
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Solar PV industry’s view of the insurance industry

sInsurance policies are not affordably priced

sInsurance companies sometimes lack the background knowledge  of
solar PV technologies
 For a PV system, one insurer asked about the use of molten salt, which is
relevant for solar-CSP but not for PV.
sInsurance premiums could go down if the insurance industry ha d
better data about system operation and historical losses,

sInsurance brokers are considered the 800-pound gorilla in the room
» If brokers aren’t educated on the technologies and risks, then the
underwriters won'’t be either.

« Some brokers pretend they understand solar technologies and place
policies that do not fully cover what needs to be covered. This is an issue
for the brokers who do not understand the true system risks.

Based on NREL interviews with industry from January to October, 2009.
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Insurance products necessary for PV

*General Liability — covers for death or injury to persons or
damage to property owned by third parties (i.e., not the
policyholder).

» Especially important for roof-top installations

*Property Risk Insurance — covers damage to or loss of
policyholder’s property

e Can cover theft,

* Natural catastrophes

* Transit of goods

*Additional policies—Environmental Risk Insurance, Business
Interruption, Contractor Bonding

National Renewable Energy Laboratory Innovation for Our Energy Future




Insurance and warranties

e[nsurance is still needed
even with warranties

*Property insurance goes
beyond the warranty
coverage

Manufacturers can also get
Insurance for warranties

 However, this coverage can
be expensive

National Renewable Energy Laboratory Innovation for Our Energy Future



Third-party ownership PPA model

Source: DOE Solar Energy Technologies Program
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Third-party ownership PPA model & insurance

«System owners/developers

* Need property and liability insurance, and possibly
environmental .

» Separate policies for construction and operating periods
« Additional location-specific insurance may be needed,
particularly in high-risk areas (e.g., hurricane, earthquake)

» Some developers acquire and pass the higher cost to the end-user
via a higher PPA rate (¢/kWh).

» Others self-insure
* Some developers avoid projects in high-risk areas altogether

End-user/Site host

* Insurance responsibilities depend on the project and the
developer’s requirements (and sometimes utility/state
regulations)

 Some may only need business interruption coverage
* Could incorporate system into existing property policy

National Renewable Energy Laboratory Innovation for Our Energy Future



Insurance issues with third-party owned/PPA project S

*The strength of the contracts implementing a third-party
PPA Is very important

» Determines types and degrees of risk

eSome underwriters prefer projects that use third-party
PPAs because they view the contract as a positive risk
modifier

 However, other underwriters indicated that PPA contracts vary
greatly in content, which can complicate their risk assessment of
the project.
*There is an inherent conflict between long-term contracts,
like PPAs, and insurance premiums determined annually.

« Uncertainty in developers insurance PPA assumption and actual
risk premiums over X years.
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Cost of insurance premiums for solar PV

Total insurance costs typically
range from 0.25% to 0.5% of the
total installed cost of a project
depending on the geographic
location of the installation.

But, insurance premiums make up
approximately 25% of a PV
system’s annual operating
expense.
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nsurance Industry Opinion: Challenges to
nsuring Solar PV

# 1 PV is still viewed as an emerging niche market by the
Insurance industry

* Neither the technical aspects of modules or the infrastructure to
support PV is widely understood by the insurance industry.

 Many new producers and technology manufacturers

 Many products are considered prototypes

 Definition of prototype varies from an “unproven technology” to less
than a year’s worth of operational data

* |Insurance companies need high-quality module specific data,
preferably from a third party testing facility, not the manufacturer
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Insurance Industry Opinion: Challenges to
Insuring solar PV

#2 There Is a lack of PV module test data

#3 Lack of historical loss data for the U.S.
 Little info because of the PV industry’s relative nascence

National Renewable Energy Laboratory Innovation for Our Energy Future



nsurance Industry Opinion: Challenges to
nsuring Solar PV

#4 Renewables are poorly classified in NAICS codes

« Several technologies and industries are grouped together under
the North American Industry Classification System — this could
result in inaccurate policy formation.

 E.g., PV onthe roof —is part of the building or rooftop electrical
equipment like an air conditioner.

#5 More testing is needed before commercialization,
according to the insurance industry

* This would allow for better comprehension of risks

* More evaluation of weather stresses is needed

» Improved coordination of testing standards

 Avyear’s data for a specific module is ideal

National Renewable Energy Laboratory
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Insurance Industry Opinion: Challenges to
Insuring solar PV

#6 Inadequate catastrophic risk models

 Risk models are used to assess the risk of various technologies
within the portfolio of policies they’ve underwritten, especially for
weather-related events.

 Computer modules used within the models contain certain types
of properties insured. Currently, all rooftop equipment is grouped
together (e.g., air conditioners and solar PV aren’t differentiated).

#7 Lack of solar PV installation certification

* Voluntary training is available through the North American Board
of Certified Energy Practitioners (NABCEP), which DOE
supports

* Expanded and consistent installer certification would be helpful

National Renewable Energy Laboratory Innovation for Our Energy Future




Conclusions

eImproved information
regarding solar PV is needed
by the insurance industry

» Better information about solar
technology

e Improved historical loss data

* Improved classification of RE
iIndustries under NAICS

 Module and component testing
results, preferably from a third

party
*\Widely used industry
standards for installers
(according to the insurance
Industry, preferably mandated).
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Thank you for your attention!

You can find the report here:
http://www.nrel.gov/docs/fy100sti/46932.pdf

Additional Questions:
Karlynn Cory
Karlynn.Cory@nrel.qov

Bethany Speer
Bethany.Speer@nrel.qov
303.384.7421
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