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troduction to Alternative
Finance

= Methods to implement capital-intensive projects with
little to no appropriations or available upfront capital

= Why use it?

High cost of delayed appropriations
= It pays for itself over time

There is precedent for it

@ When should it be used?
= When appropriations or capital is unavailable
= To leverage greater energy savings through bundling



ve Finance Options



Alternative Finance Options
Overview

= Power Purchase Agreements (PPA)

s Private entlty installs, owns, operates, maintains customer-sited
(behind the meter) renewable equipment

= Customer purchases power generated by the equipment

o Energy Savings Performance Contracting (ESPC)

= Energy Service Company (ESCO) installs, maintains, and
finances Energy Conservation Measures (ECMs) and

guarantees the resultant energy and energy-related savings ,
which are used to pay back the ESCO over time

@ Utility Energy Service Contracting (UESC)

= Utility Company initiates ECMs and finances capital costs of
the project to be repaid over time through savings recovered by
a service charge added to existing utility bills

Resource: Shah, et al. , 2009
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Photovoltaic array in Alamosa, Colorado

Resource: Shah, et al. , 2009



Renewable PPA Diagram

Agreements

° PPA: Tribal Site and Developer

° Land Use Agreement: Tribal Site and Developer
(not shown on diagram)

* Interconnection Agreement: RE Developer and
Utility

> Utility )

Possible Additional Agreements

® REC Contract: Developer and Utility (or other for g e
* Excess Electricity Contract: Developer and Power REC sale)

Purchaser

e ISR | Fedemi o
incentives

- ~ " PPA - Blectricity (MWH) T
(and Possible In-Kindor  power i : Excess Eleciricity f
Lease Payment) Payment ($) ;@ any)

1 4
Utility or other
Excess Electricity
Purchaser

Resource: Shah, et al. , 2009



PPA price - 2.2¢/kWh

_ Nellis AFB PV Project
million electrici ity e ’

.....

ndefinite term with one year

=
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B 20-year ground lease
@ Ribbon cutting event December 2007

B RECs sold to Nevada Power (for state
RPS solar set-aside) Resource: Shah, et al. , 2009



Pg‘y er Purchase Agreements
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Resource: Shah, et al. , 2009



yg», er Purchase Agreements

> RECs sold to Xcel Energy (20 year g
contract) -

0 Ground-mounted, fixed system covering 12 acre former landfill
o First Solar thin film, 25 year warranty

o Came on-line December 2007 Resource: Shah, et al. , 2009



~ accelerated depreciation) - pay
fo@oﬁmately 1/2 cost
@ License for use of roof
@ Renewable developer retains R
@ Came on-line March 2008

Resource: Shah, et al. , 2009
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Energy Savings Performance
| Contracting

i

http:/ /wwwl1.eere.energy.gov/femp/pdfs/femp_fs.pdf


http://www1.eere.energy.gov/femp/pdfs/femp_fs.pdf

Energy Savings Performance
Contracting

= Implemented by Energy Service Companies
(ESCOs)
s Dept of Energy Qualified List includes 16 ESCOs
= Some states have their own pre-qualified lists

= Key Points
= Energy savings are guaranteed by the ESCO
= Payments to ESCO made through savings
= Payments cannot exceed savings
= Measurement and verification of savings required
s Project size ranges from $2M to several hundred $M




:nergy Savings Performance
Contracting

= Energy Conservation Measures (ECMs)
= Boiler Plant Improvements
s Chiller Plant Improvements
s Building Automation Systems/ Energy Management
~ Control Systems
= Heating, Ventilation, and Air Conditioning
= Lighting Improvements
= Building Envelope Modifications

m Chilled Water, Hot Water, and Steam Distribution
Systems

http:/ /wwwl.eere.energy.gov/femp/pdfs/generic_idiq_espc_contract.pdf


http://www1.eere.energy.gov/femp/pdfs/generic_idiq_espc_contract.pdf

:nergy Savings Performance
Contracting

@ Additional ECMs
- = Electric Motors and Drives
= Refrigeration
s Distributed Generation
‘= Renewable Energy Systems
= Energy/ Utility Distribution Systems
= Water and Sewer Conservation Systems
= Electrical Peak Shaving/ Load Shifting
s Energy Cost Reduction through Rate Adjustments
= Energy Related Process Improvements

http:/ /wwwl.eere.energy.gov/femp/pdfs/generic_idiq_espc_contract.pdf


http://www1.eere.energy.gov/femp/pdfs/generic_idiq_espc_contract.pdf

ergy Savings Performance
Contracting

Additional ECMs (cont.)

= Commissioning Systems

s Advanced Metering Systems
Appliance/Plug Load Reductions

s Future ECMs: Non-building applications

= History
s Federal legislation authorized 1992

= Dept of Energy regulated 1995
= Permanent authorization 2007

http:/ /wwwl.eere.energy.gov/femp/financing/espcs_regulations.html
http:/ /wwwl.eere.energy.gov/femp/pdfs/generic_idiq_espc_contract.pdf


http://www1.eere.energy.gov/femp/pdfs/generic_idiq_espc_contract.pdf
http://www1.eere.energy.gov/femp/financing/espcs_regulations.html

ergy Savings Performance
Contracting

& Assemble acquisition team, site data, & requirements
s Adhere to fair competition requirements
= Choose a contractor OR down-select

- B Phase 2: Preliminary Assessment (PA)

= Kickoff meeting, preliminary site survey(s), review
assessments

s Submit Notice of Intent to Award

Note: contractors may be selected from requirements
of a PA OR less than a PA



Energy Savings Performance

Contracting

= Phase 3: Investment Grade Audit (IGA) & Award
= IGA Kickoff Meeting
= Issue Task Order RFP (federal) / Final Proposal
= Negotiations & Award
o Financial Risk, Performance Risk, and Operation Risk
@ Phase 4: Construction

= Post-award conference and review of design & construction
package - Issue Notice to Proceed

= Construction, ins ons, witnessing, commissioning,
measurement and verification (M&V), and project acceptance

@ Phaseb5: Performance Period
= Ongoing M&V, reporting
= Invoices and payments
= Training and other services
= Closeout of task order (federal) / contract



Energy Savings Performance
Contracting

ESPC Quick Facts

B Case studies available online at

* More than 460 ESPC projects have been
awarded by 19 different Federal agencies
in 47 states.

 Approximately $2.3 billion has been
invested in Federal facilities through
ESPCs, saving more than 18 trillion Btu
annually —equivalent to the energy used
by a city of more than 500,000 people.

 Energy cost savings of $7.1 billion for
the Federal Government ($5.7 billion goes
to finance project investments). Net
savings to the Federal government is $1.4
billion.

http:/ /wwwl.eere.energy.gov/femp/financing/espcs.html

r ~
(= Federal Energy Management Program: Department of Energy’s Energy Savings Performance Contracts - Windows Internet Expl... E]@@

http:/ /wwwl.eere.energy.gov/femp
/financing/espcs_casestudies.html

- [ T

U.5. Department of Energy
Energy Efficiency and Renewable Energy -

Federal Energy Management Program

About the Program | Program Areas | Laws & Regulations | Information Resources Technologies | Services | Home

Search

Financing Mechanisms T T
(=} Printable Version = Site Map

Department of Energy’s Energy Savings | T "ometen cener

Performance Contracts Stretch Budgets

at the Bureau of Indian Affairs

Overview

The U.S. Department of the

Interior's Bureau of Indian

Affairs has found a good

way to reduce energy

costs, replace inefficient

lighting and aging building

equipment, and install

renewable energy systems

without huge increases in

the BIA budget. The

agency is doing all this by

making use of the

Department of Energy's

(DOE's) Super Energy

Savings Performance

Contracts (Super ESPCs) at BIA schools and facilities

throughout the country.

Energy Savings
Performance Contracts

Energy Services
cts

al

Energy-Efficiency
Incentive Programs


http://www1.eere.energy.gov/femp/financing/espcs.html




Uzill' - Energy Service Contractlng

mE Similar [PIOCESS as ESPC -
@ Utility replaces role of ESCO  .-.5 |
= a_vmgs guara .{tees are oa i
negotiated, but not = @

Tnnamn d@t@]fy Fort Knox's Army Ireland Hospltal

represented a major conservation

A project involving a $4.8 million boiler-
[=] On ‘='b1|.]1]1 f]lﬂancmg Chlller replacement.

%,

-

Geothermal heating and cooling was
installed in some buildings to save

http:/ /wwwl.eere.energy.gov/femp/financing/uescs_csknox.html energy at the base.


http://www1.eere.energy.gov/femp/financing/uescs_csknox.html

tility Energy Service Contracting

Case Studies and additional resources available online at
http:/ /wwwl.eere.energy.gov/femp/financing/uesc_case_studies.html

=

-
{= Federal Energy Management Program: UESC Case Studies - Windows Internet Explorer E]

U.S. Department of Enargy
Energy Efficiency and Renewable Energy »

EERE Horne

Federal Energy Management Program

About the Program | Program Areas | Laws & Regulations | Information Resources Technologies | Services | Home

Search

FlnanCIng MEChanlsms Search Help More Search Options

Energy Savings = Printable Version | Site Map

Performance Contracts UESC Case Studies EERE Infermation Center
Utility Energy Services Here you'll find case studies about the successful use of Utility Energy Service
Contracts Contracts (UESCs) by federal agencies. Some of the following documents are

available as Adobe Acrobat PDFs. Download Adobe Reader.

National Institutes of Health Showcases UESCs—Video Case Study
Comprehensive Energy Program at Patrick Air Force Base Set to Exceed
Energy Goals (PDE 709 KB)
Energy Efficiency Upgrades for Fermilab Infrastructure
Energy Efficiency Upgrades for LitHe Rock AFB
Energy Efficiency Solution for the Chet Holifield Federal Building
Energy_—Efficiency (PDF_155 KB)
Incentive Programs Fort Knox Strikes Energy-Savings Gold in Partnership with Utility
GHPs Improve Housing and Save Energy at Camp Lejeune (PDF 1.8 MB)
Innovative Utility Partnership at Fort Lewis, Washington (PDFE 143 KB)
Partnerships with the U.5. Postal Service (PDF 146 KB)
Thermal Energy Storage at a Federal Facility (PDE 143 KB)
Total-Solutions Approach at White Sands Missile Range (PDE 155 KB)
Utility Energy Service Contracting Boosts Mission Support for NASA (PDE
948 KB)



http://www1.eere.energy.gov/femp/financing/uesc_case_studies.html
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Helpful Resources

Section 4 Detailed M&V Methods

41  OVERVIEW OF M&V DPTIONS A, B, C, AND D

The measurement snd verification (M&V) protocol mandated for projects conducted wmder the
Zuper Energy Savings Performance Contract {Super ESPC) is the Federal Enerpy Management
Program (FEMP) M&V Guidelines: Measurement and Verification for Federsl Energy Projects.
The FEMP Guidelines are an application of the International Performance Meaasurement and
Verification Prosocol’ (IFMVE). Both of these guidalines group Mé&:V methodologies into four
- H zeneral categores: Options A B, C, and . The options are generic M&V approaches for energy
- E Y 5 J
M&V Guidelines: : s e saving projects.
A&V approaches are divided into two general types: retrofit isolation and whole-facility.
Measurement and Ratrofit solation methods lock oaly at the affected equipment o system independent of the rest
e 2 of the facility; whole-facility methods consider the total energy use and de-emphasize specific
Ue Fl lcatlun fﬂr equipment performance. COne primary difference in these approaches is where the boundary of
the energy conservation measure (ECH) is drawm, as shown in Figure 4-1. All energy used
Federal Energ}' within the boundary nmst be considered. Options A snd B are retrofit isolation methods; Option
C 15 a whole-facility method; Option D can be used as either, but is useally applied as 2 whole-

Projects ey meed

Version 3.0

Figure 4-1 Retrofit Isolation (Options A and B) vs Whole-Facility M&V Mathods (Options C and D)

The four generic M&V options are summarized im Table 4-1 and described in more detail below.
Eazch option has advantazes and disadvantages basad on site-specific factors and the needs and
expectations of the agency (see Chapter 5). While each opticn defines an approach to
determining savings, it is important wo reslize thar savings are not directly measured, and 2l

WWW.Bere.energy.gov/iem savings are estmated vales. The acomacy of these estimates, however, will improve with the

- P mumnber and quality of the measurements made. Although not reqguired in Super ESPC projects,
] the acouracy of savings estimates can be quantified. as discussed in Section 5.4
epartmand of Energy

and mmw 4 Mz st s Wi cation Proioof Comeqpts s Optines for (ot rmaining Encrgy and Bises Sevigs

7, Eficency Veluedon Organization.
Brnging you a prospermus future where sy
s chemn, abundak, sefiabie, and afordibin

MBY Guidefines 3.0

= http:/ /wwwl.eere.energy.gov/femp/financing/esp
cs resources.html



http://www1.eere.energy.gov/femp/financing/esp

Helpftul Resources (cont.)

= State Energy Program: Case Studies by State - Windows Internet Explorer u@lﬁj

State Energy Program

About the Program Projects by Topic | Information Resources | Home

Projects by State

All SEP Projects in the -
States & U.5. Territories  Case Studies by State

Select a state or U.S. territory on the map or from the pull-down menu below for
links to case studies published by states or the U.S. Department of Energy. These
Special Projects by State = Ca5& studies examine in depth how a state is approaching a particular energy policy

or is promoting the adoption of a specific renewable energy or energy efficiency
Case Studies by State technology. Or you can browse a list published by DOE's State Energy Program (SEP
case studies).

Formula Grants by State

State Energy Office
Project Briefs

Marth
k

= http://appsl.eere.energy.gov/state_energy program/case studies state.cfm



http://apps1.eere.energy.gov/state_energy_program/case_studies_state.cfm

Helptul Resources (cont.)

~

{= ESC - Resources and Information, - Windows Internet Explorer E]

and Information

About Us Membership News & Events Resources & Info Services = Contact  f+ Home

Resources & Information

ESC has the
What is Performance Contracting? tools and
information
to assist you
in your
energy
service
business...

) can help you put the p
ing opportuniti

Documents

Links ergy

solution for you.

w

Ty

= http:/ /www. energvservmescoahtlon org / resource
s /index.html



http://www.energyservicescoalition.org/resource
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elpful Resources (cont.)

= NAESCO: National Association of Energy Service Companies - Windows Internet Explorer D@

fault,htm

ion of Enet

Members Only | Sitemap | Search | Contact Us | Home

NAESCO N@Naﬂonal AsmmeiEiiE o 1615 M Strest, NW. Sute 00, Washington, DC 20035
Energy Service Companies SR RS A
NAESCO NEWS
lantic Reqi

veeling
June 11, 2008 - Philadelphia

NAESCO THANKS ITS K
2009 ANNUAL SPONSORS L G
- - - =
Platinum University of Missouri-Kansas City

Chevron Burns & McDonnell

‘ The National Association of Energy Service Companies i
rutlcurultrjde heen prurrmtlru] the benefits Report
t: ) 5 May 2008

Gold
Applied Energy Management
ConEdison Solutions
Pepco Energy Semvices
Siemens Building
Technologies
Svneraov Comnanies

PE—— [ . M= . - I

= http://www.naesco.org/default.htm



http://www.naesco.org/default.htm

Helpftul Resources (cont.)

{= DSIRE: DSIRE Home - Windows Internet Explorer E]

E Haome [

C Solar Center IREC Contacts | About Us | NCSU

WwZDSIRE -
Database of State Incentives for Renewables & Efficienc

FAQs DSIRE is a comprehensive source of information on state, local, utility, and federal
incentives that promote renewahble energy and energy efficiency. Choose one or both
Summary Maps databases to search:

Summary Tables
Search By
Glossary

Renewable Energy [#] Energy Efficiency

Links w
oy Federal Incentives

Library

Mew | Updated
Incentives

Last Updated: 04/15/09

= http://www.dsireusa.org/


http:http://www.dsireusa.org

‘Helpful Resources (cont.)

{= Western Area Power Administration - Windows Internet Explorer

@@v |ﬁ, htkp: e, wapa.gow) V| +2 || X |WF\PF\

File Edit “iew Favorites Tools  Help

ﬁ:} e [@Western fArea Power Administration 1_‘ ﬁ * B @ e @Eage < .@ Tools -

Ea)

@ Serving the West with Federal hydropower |
Western Area Power Administration Search

An agency of the U5, Department of Energy

Home | About Western | Power Marketing | Transmission | Jobs | EPTC | Energy Services

Corp. Services Regions Doing Business Newsroom Industry Links Federal Register Notices

You are here: Western | Western Area Power Administration

Hot t(][]'ICS Federal agencies offered easy tool to go "greener” g P : y QU|Ck [JICI(S

| -
L . . . A new, 2-megawatt, ground mounted solar photovoltaic by s Feeds
Federal agencies interested in managing their energy costs, array orcupies the site of a Former landFill at ws Feeds

. improving the environment and increasing national energy —— blic
Upper Great Plains security are invited to join the 2009 renewable energy certificate P——

Wind Energy solicitation being issued by Western Area Power Administration T - i involvement

Programmatic EIS and the Federal Energy Management Program. Statements of . ; 2007 Annual
Intent are due by April 30. Learn more about this service on our S a :
B pokotas Wind Renewable Resources for Federal Agencies Web site. e Report

S (POF - 3.BMB)
Transmission Study Cri watch
final report Public meeting on Transmission Infrastructure Program Lhme Vvateh

program

Operation of Flaming Check out the TIP line blog for responses to some of the questions and comments from the Mar. 23 public Energy :
Gorge Dam final EIS meeting. Services

Bulletin
Solar Energy =
Development PEIS Western proposes transmission program, seeks projects Green Power
News

Recovery

" west-wide Energy On March 4, Western anncunced in the Federal Register the availability of a Reguest for Interest seeking

Corridor PEIS interest in potential projects that can be funded using the Recovery Act authority to borrow up to $3.25
billicn from the U.S. Treasury. These projects will provide Federal funding in partnerships to develop
| Energy Policy Act of  transmission infrastructure that delivers renewable energy to market across the West. To be assured
2005 consideration, all Statements of Interest should be submitted in a non-confidential manner and received by
= Western on April 3, 2009,

" OATT revision . . N . . .
Western also published a Federal Register notice initiating a public process to develop policies and practices
to guide the new Transmission Infrastructure Program as it implements the new authority.

NATI W CRCDOY TTN See our Recovery page for more information on how Western is implementing the Recovery Act.



http:http://www.wapa.gov
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eIpfuI Resources (cont)

( The Defense Energy Support Center - Windows Internet Explorer

| & The Defense Ene;

B
9 DEFENSE ENERGY SUPPORT CENTER =~ I

"I"" . . . . . § Directions | Wieather
s=—r=x & TOTAL ENERGY SOLUTIONS

Home About DESC Customer Vendor Supply Chain Policies ! Contact Us Links
Resources Resources Management Publications

* Fuel Line Publication

* Products & Services

@ Internet

@ http://www.desc.dla.mil/default.asp



http://www.desc.dla.mil/default.asp

Helpful Resources (cont)

f NREL: Applying Technologies - Working with Us - Windows Internet Explorer

6\;{.’7 |ﬁ, hiktpe f e mirel, gowf applving_technologies/working_with. html V| || % |NREL

File Edit \iew Favorites Tools Help
v [@NREL: applying Technologies - Wwarking with Us l ‘ - B s - |:-kPage - {CF Tools ~

-~
SBNREL 1
& === National Renewable Energy Laboratory
.“' Innovation for Our Energy Future NREL HOME

ABOUT NREL APPLYING TECHNOLOGIES [RER el a e
Applylng TEChnOIOgIes More Search Options | Search

Site Map
4 Applying Technologies Home - -
PRI ? Working with Us
MREL works closely with industry, governments, organizations, research institutions, and universities
Modeling & Tools and colleges. These collaborative efforts are key to moving clean energy technologies into the
marketplace and promoting their use.

Capabilities

Training

Project Assistance We share our technical expertise and capabilities by providing opportunities to:
Partnerships « Develop technology partnerships

. . s License our technologies

Working with Us + Use our facilities.
staff

Publications Developing a Technology Partnership
MREL offers a variety of technology partnership agreements to help you gain access to our research
expertise and capabilities. You can:
¢ Work collaboratively with us on a project through a Cooperative Research and Development
Agreement.
s Pay NREL to conduct research without your collaboration through a Work-for-Others
agreement.

Mews

Licensing a Technology
Your company can license NREL-developed technologies, many of which have been patented.

Using Our Facilities
MREL's world-class laboratory facilities are available to industrial, university, and government
researchers.

= . = = _ - =

rking with.html



http://www.nrel.gov/applying_technologies/working_with.html

Helpful Resources (cont.)

= ASHRAE - Windows Internet Explorer,

@:-; - |ﬂ hiktpe f finans, ashrae, orgy V| 1| X% |ASHRAE | 2|

s

File Edit ‘“iew Favorites Tools Help
v o [ﬂ ASHRAE - B i v |hPage - (0 Tooks -

ns“nn! About Us | Press Room | My ASHRAE | Contact Us | Site Map
Advancing HVACER to serve humanity - -
and promote a sustainable world Enter your search Go! Take the Shortcut! + N Go!

Membership Publications Technology i i Education Events StudentZone Advocacy

American Society of Heating, Refrigerating and Air-Conditioning Engineers
E-mail 415
ASHRAE Provides

g ¥ About ASHRAE Federal Recovery Act
Password . The American Society of Heating, Refrigerating and Air-Conditioning Resources
; " Engineers advances technolagy to serve humanity and promote a 413
sustainable world. Membership is open to any person associated with the Re-Enaineering the
] ; field. Click here to join ASHRAE Past Congressional
Need a login? V. ol Click here to see the valug of ASHRAE membership Briefing Held on High-
Cantlogin? Performing Historic

Buildinas

) 33
@} ASHRAE 2009 Annual Conference Reaqister for ASHRAE's 2009 Stimulus Funding for
2 June 20-24, Louisville, KY Spring Online Series Schools Provides
Energy Efficiency
I vy g ) o ) . ) Opportunities
S 1 ASHRAE rolls into Louisville June Engage in realtime learning,
) 20-24 for the 2009 Annual interact with peers and instructors, 324
» Login to the Bookstore P Conference. Learn more aboutthe and learn from the comfort of your ASHRAE Launches
» Career Services [ j technical program, tours and your | | own office with ASHRAE Learning Commissioning

» Change Your Address chance to visit Churchill Downs. ey Institute's online courses. Leam e
Maore

» Change Your Password ASHRAE
Conference Sponsor

Submit

> Renew Membership
» Read ASHRAE Journal

» Get Involved _ _ _ _ _ _ _

) Resources for Stimulus Spending Attend ASHRAE's Satellite Broadcast on 1AQ
» Update Your Bio
» Research Reports e With passage of stimulus y | Join ASHRAE in learning more
» Abstract Archives L Ieglslatlon states and localities — about transforming mid-range
practice into best practice for
healthy, productive, sustainable

» Contact Staff Sustainable
. L e : Buildings



http:http://www.ashrae.org

Resources

I - ;g\lllgy, J., Ziesler, J. and McAndrew, D.
~ Introduction to Alternative Finance for Energy
Efficiency and Renewable Energy Technology.
(2009, February). Technical Presentation . US
Dept of Energy, Federal Energy Management
Program. Retrieved February 25, 2009.

http:/ /eere.energy.gov/



Questions?

Thank You
Attention

Dustin J. Knutson
303-384-7436
dustin.knutson@nrel.gov

National Renewable Energy Laboratory


mailto:dustin.knutson@nrel.gov
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