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« NABCEP Learning Objectives:
PV Markets and Applications

* Financial Analysis discussion
Next class:
 NABCEP Exam Practice #2
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Category

PV Markets &
Applications

Course
Time
By %

Level of
Testing

Comprehension

omprenension

2. Safety Basics 5% 3 soplication
ici i 0 Comprehension
3. Electricity Basics 10% 6 Problem Solving
Comprehension
* ﬁjLac:ai?:r:gs 10% 6 Application
Problem Solving
5. PV Module Comprehension
Fundamentals 10% 6 Application
Problem Solving
Comprehension
6. System Components 15% 9 Application
Problem Solving
izi Application
" i::::}::llt:? Sizing 10% 6 Prob‘llem Solving
Design
i Application
8. ;‘;’S?g:tem Electrical 15% o Problem Solving
Design
i Application
9. Ezs?;f:tem Mechanical 10% 6 Proplem Solving
Design
10. Performance Analysis, Analysis
Maintenance and 10% 6 Problem Solving
Troubleshooting
Totals 100% 60
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1. PV Markets and Applications Learning
Suggested Percentage Time Allotment: 5% or less Priority
1.1 Identify key contributions to the development of PV technology. Useful
1.2 Identify common types of PV system applications for both stand-alone and utility
. . . : Important
interactive systems with and without energy storage.
1.3 Associate key features and benefits of specific types of PV systems, including Useful
residential, commercial, BIPV, concentrating PV, and utility-scale.
14 List the advantages and disadvantages of PV systems compared to alternative Useful
electricity generation sources.
1.5 Describe the features and benefits of PV systems that operate independently of Useful
the electric utility grid.
1.6 Describe the features and benefits of PV systems that are interconnected to
. . L : Useful
and operate in parallel with the electric utility grid.
1.7 Describe the roles of various segments of the PV industry and how they interact Useful
with one other.
1.8 Understand market indicators, value propositions, and opportunities for both
e N Useful
grid-tied and stand-alone PV system applications.
1.9 Discuss the importance of conservation and energy efficiency as they relate to Useful

PV system applications.




e The first practical photovoltaic cell was

Invented at Bell Laboratories in 1954.
‘Invention of the PV Cell

Lucent Technologfes Inc./Bell Labs




 Rural
communications
systems in the
1950s were the
first terrestrial
applications of
PV technology.
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e Decades of development and
manufacturing improvements have
decreased the price per watt for PV
systems.
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DOE/NREL, NASA/Smithsonian Institution/
Lockheed Corp.

* Nearly every satellite and spacecraft since
1958 has relied on a PV system for power
generation.




 Portable PV systems tend to be small and
Intended for specific loads.

Portable PV Applications
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DOENREL, Warren Gre:é SolarWorld Indusiries America DOEMNREL, United Solar Ovanie
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DOENREL, Minnesola DOEINREL, Jerry Anderson, Nortliwest
Pepartment af Comnerce Ruraf Pubfic Power [isirict

OFF-GRID RESIDENCES REMOTE MONITORING WATER PUMPING

« Remote areas where conventional utility-
supplied power is out of reach are ideal for
the application of PV technology.
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PV System Applications
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* includes portable and remote applications

e Supplemental power systems, most often for
single-family homes, are the fastest-growing
type of PV system installation.
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* PV technology can be used for large-scale
power production, but this application is not
vet common.
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- Flat-Plate Collectors

o A flat-plate
collector can
utilize any
solar
radiation,
direct or oL A N
reflected,
that strikes
Its surface.

RADIATION
DIRECTLY
FROM SUN

\—SOLAF{ RADIATION
SCATTERED BY
CLOUDS OR
OTHER SURFACES
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Concentrating Collectors
RADIATION DIRECTLY FROM SUN
i \

GLASS OR
PLASTIC LENS—/ &

\\ .
concerlEEA gF
ONCENTRATION
ATy POINT OF
iy CONGENTRATION
PARABOLIC REFLECTOR LENS CONCENTRATOR

Concentrating collectors focus a large area
of direct solar radiation onto a relatively
small area.



DOE/NREL, Alan Ford

Solar thermal energy is a relatively simple
way to provide domestic hot water or

heating.




 The intense solar
radiation needed
to produce
electricity from
thermal energy
requires solar
concentrating
systems.

INIEINREL, Dave Parsans
TROUGH COLLECTOR

DOENREL, 'Il'n Gretz
DISH COLLECTOR
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U.S. Cumulative Solar Capacity Growth
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Utility-Scale Solar Projects in the United States

Operational, Under Construction, and Under Development SE IA el

Updated February 8, 2011 Associotion®
Utility-Scale Projects in Operation (Page 2)

Concentrating Solar Power Total (MW) 508
Photovoltaics Total (MW) 277

Utility-Scale Projects Under Construction (Page 3)

Concentrating Solar Power Total {MW) 399
Photovoltaics Total (MW) 259

Utility-Scale Projects Under Development (Pages 4 - 6)

Concentrating Solar Power Total {MW) 9,146
Photovoltaics Total (MW) 15,689

Utility-Scale Projects in Operation, Under Construction, and Under Development

Concentrating Solar Power Total {MW) 10,053
Photovoltaics Total (MW) 16,225

[Concentrating Solar Power |including Concentrating Photovoltaic)

abangoa Solar Cameo Coal-Fired Hybrid Demanstration Project xcel Energy Grand Junction, Cola. Trough' Privata 2010 1

Acciona Mevada Solar One MV Energy Boulder City, Nev. Trough Private 2007 -8
Ausra Eimberlina california's wholesale market Bakersfield, Calif. Linear Fresnel Private 2009 5

esolar Sierra sunTower southern California Edison antelope valley, calif. Tower Private 2009 5

Florida Power & Light Co. Martin Next Generation Solar Energy Center Florida Power & Light Co. Martin County, Fla. Trough® Private 2010 73
Luz Solar Energy Generating Systems [SESS) | southern California Edison Daggett, Calif. Trough Private 1985 14
Luz Solar Energy Generating Systemns [SEGS) 11 Southern California Edison Daggett, Calif. Trough Private 1986 30
Luz solar Energy Generating Systems [SEGS) 11 southern California Edison Kramer Junction, Calif. Trough Privata 1987 30
Luz Solar Energy Generating Systems [SEGS) IV Southern California Edison Kramer Junction, Calif. Trough Private 1987 30
Luz solar Energy Generating Systems [SEGS) W southern California Edison Kramer Junction, Calif. Trough Private 1988 30
Luz solar Energy Generating Systems [SEGS) Wi southern California Edison Kramer Junction, calif. Trough Private 1989 30
Luz Solar Energy Generating Systems [SEGS) Wil Southern California Edison Kramer Junction, Calif. Trough Private 1059 30
Luz solar Energy Generating Systems [SEGS) Vil southern California Edison Kramer Junction, Calif. Trough Privata 1990 20
Luz Solar Energy Generating Systems [SEGS) 14 Southern California Edison Kramer Junction, Calif. Trough Private 1o@1 80
Solargenix Saguaro Solar Power Plant Arizona Public Service Red Rock, Ariz. Trough Private 2005 1

Sopogy Holaniku at keahole Point HELCO Kona, Hawaii Trough Private 2009 2

Tessera Solar Maricopa Solar Power Plant Salt River Project Phoenix, &riz. Dish-enging Privata 2010 2

Cencentroting Solar Power Total (MW) 508



 The PV industry is composed of several
levels of businesses and organizations.
PV Industry
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PV Financial Analysis

What do we mean by PV financial analysis?

Why do we care?

How do we measure?

Important terms

PNL NOPAT

GM%

ROI

Lifecycle Cost Analysis
Time Value of Money
NPV

OPEXx
PAYBACK
IRR

Discount rate



/ s S " PV Financial Analysis

PNL NOPAT = Profit & Loss, Net Operating Profit After Tax

GM% = Gross Margin Percentage

OPEx = Operating Expenses

ROI = Return on Investment

PAYBACK = Payback period required for avoided costs of
alternate energy system to match the cost of chosen
system

Lifecycle Cost Analysis = Total cost of all expenses
incurred over the life of a system

IRR = Internal Rate of Return

Time Value of Money = Value of money figuring in a given
amount of

interest earned over a given amount of time

Discount rate = Rate at which future value of money is reduced
to its present value

NPV = Net Present Value



Analysis Time Period
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« Each system option must meet the same
requirements, including the length of time
used to calculate life-cycle cost.




- Payback Point
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 The payback point occurs when the
cumulative avoided cost of one system
matches the total life-cycle cost of another

svstem.




PV Financial Analysis

A life-cycle
cost analysis
compares the ¢
life-cycle costs

of various =S

eIeCtr|C|ty- ] N
. LIFETIME COSTS

supply options. OF OPTION A

LIFETIME COSTS
OF OPTION B




* The various types of life-cycle costs occur
at different points in the life cycle of a

system.
Life-Cycle Costs
=
REPAIR AND | >/ o/ o/
REPLACEMENT @
COSTS — - -

0 ANALYSIS PERIOD




« The payback point can be determined by
comparing the actual life-cycle costs of the

various system options.
- Actual-Cost Payback Analysis
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- Value of Money

FUTURE

PRESENT VALUES

VALUE

I I >
\&_ TIME
PRESENT

« A certain amount of present money Is
equal to a greater face-value amount of
future money. The difference in face
value depends on the difference in time.




{Cleanpowerfinance.com/

Clean'
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CPF SolarSaIes Weblna

Webinar Registration

Jain us each Wednesday to learn how CPF Tools easily generates solar estimates & custom proposals. Each
weelk, you'll also see how to:

- Incarporate the latest ufility rates from all major solar markets or how to add your own
- Take advantage of nationwide sclar rebates and tax credits

- Manage CEC-approved equipment inta each solar estimate

- Customize proposals to print or email

- Ltilize one central location to manage customers from lead to installation

You'll also hear about upcoming product enhancements and be able to provide feedback on how we can better
allow CPF Tools to fit your needs.

Join us see how CPF Tools can help you do more solar business today!

* First Name: “ Last Name:
* Email Address: | * State/Province:

| | choose one... ¥
* Zip/Postal Code: * Phone:

* Organization:

* Indicates a required field

By clicking the "Regizter Now" button you submit vour information to the Webinar organizer, who will uge it to communicate with
you regarding thiz event and their other zervices.

Register Now View gyetem reguirements
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