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Presentation Outline

1) Overview of State RPS Landscape
2) Policy Design Variations
3) Impacts: Past and Future

4) Ongoing Issues and Challenges

Environment al Energy Technol ogi es Divis



What Is a Renewables Portfolio Standard?

Renewables Portfolio Standard (RPS):
AA requirement on retii

A to supply a minimum percentage or amount
of their retail | oad

A with eligible sources of renewable energy.

M-

Typically backed with penalties of some form

Often accompanied by a tradable renewable energy
credit (REC) program, to facilitate compliance

Never designed the same in any two states

- }
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RPS Policies Exist in 29 States and D.C.;
/ More States Have Non-Binding Goals

MN: 25% by 2025

| IMT: 15% by 2015 Xcel: 30% by 2020
ND: 10% by 2015

SD: 10% by 2015

[WA: 16% by 202 ! ME: 40% by 2017 |

' JINH: 23.8% by 2025 |

IMA: 11.1% by 2009 +1%lyr|
» [RI: 16% by 2019 |

ICT: 23% by 2020 |

MI: 10% by 2015 | [VT: 20% by 2017

WI: 10% by 2015 BINY: 30% by 2015
5-10% by 2025 (smaller utilities)

PA:8.5% by 2020
NV: 25% by 2025 IA: 105 MW by 1999 > 504

NJ: 22.5% by 2020
A aNDE: 25% by 2025 |

UT: 20% by 2025 J|KS: 20% of peak ||IL: 25% by 2025 [|OH: 12.5% by 2024
demand by 2020 : DC: 20% by 2020 |

CO: 30% by 2020 (IOUs) MO: 15% by 2021 [~MD: 20% by 2022 EVA: 15% by 2025 |

10% by 2020 (co-ops and munis) === '
NC: 12.5% by 2021 (IOUs)

] OK: 15% by 2015 o
‘ 10% by 2018 (co-ops and munis)

AZ: 15% by 2025 @INM: 20% by 2020 (IOUSs) N
10% by 2020 (co-ops)
, I Mandatory RPS

TX: 5,880 MW by 2015
[ ] Non-Binding Goal

OR: 25% by 2025 (large utilities)

[CA: 33% by 2020

A

IAK: 50% by 2025 |

'."‘E'ﬁ: 40% by 2030 |

Source: Berkeley Lab

Most policies established through state legislation, but some initially
through regulatory action (NY, AZ) or ballot initiatives (CO, MO, WA) —

rrrerer ﬂ
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Several States Have Adopted Broader
Clean Energy Standards

AClean energy

standards (C

adopted in parallel to
RPS (MI, OH, PA) or
as a wholly separate
policy (WV)

AIN has a voluntary
clean energy goal

AMany states have
adopted stand-alone

energy efficiency (EE)

resource standards or
allow EE to qualify
within an RPS or CES

Environment al
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Exi sting RPSO0 Apply
2011 (Will Apply to 56% Once Fully Implemented)

U.S. Electrical Load with Active State RPS Obligations
(Historical and Projected)
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Enactment of New RPS Policies Is Waning,
But States Continue to Hone EXxisting Policies

MA CT
(2003) (2000)

ME PA NJ
(2000) (2001) (2001)

MN AZ NV Wi X NM CA

IA (2002) (1999) (2001) (2000) (2002) (2002) (2003)

IA MN AZ MN NM
Wi NV

Bl Enactment(abovetimeline)

B MajorRevisions (below timeline)

() Yearof First Requirement

Environment al Energy

co
(2007)
HI
(2005)
MD DC
(2006) (2007)
NY DE
(2006) (2007)
Rl MT

WA

IL

(2008)

NH

(2008) (2012)

NC

(2010) (2011)

OR

Ml

MO

OH

KS

(2007) (2008) (2012) (2011) (2009) (2011)
Q@@ ll'.--‘.-l‘.--'.--'.--"--'.--'.-l"--‘.--‘.-l"--‘.I-l‘h-'.-‘.-'}

1983 1991 1994 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

CT NJ CT
MN NM CO

NV PA NV
X

AZ
CA

CT
HI

NJ
Wi

CA
CO

CT
DE
MD
ME
MN
NJ
NM
PA
X
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Notable Recent Developments

State-Specific RPS Developments (2011 to-date)
A CA: Increased/extended RPS to 33% by 2020 with specified limits on unbundled RECs and
firmed/shaped products

A CT: Introduced long-term REC contracting program for small renewables

A DC: Increased solar set-aside; adopted declining SACP schedule; restricted solar set-aside
eligibility to projects <5 MW connected to DC distribution system

A DE: Transferred compliance obligation to regulated distribution service provider; expanded
solar set-aside eligibility to include certain fuel cell projects

A MA: Proposed long-term SACP schedule

A MD: Expanded solar set-aside eligibility to include solar water heating; reclassified waste-to-
energy as Tier 1

A NC: Expanded eligibility to include direct load control/demand response
A WI: Expanded eligibility to include new large hydropower

General Trends in New and Proposed Revisions
A Increased stringency of RPS purchase targets (though momentum has slowed)

A Honing solar set-aside provisions (eligibility rules, SACP schedules, contracting mechanisms)
A Efforts to address REC oversupply/volatility (especially SRECs)
A Upsurge in legal/political efforts to weaken RPS policies — A

i,
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State RPS Policies Feature
Significant Design Differences

ARenewable purchase targets A Allowance for RECs, and REC

and timeframes definitions
A Entities obligated to meet AMethods to enforce compliance
RPS, and use of exemptions A Existence and design of cost
A Eligibility of different caps
renewable technologies A Compliance flexibility rules, and
AWhether existing renewable waivers from compliance
projects qualify A Contracting requirements and
A Treatment of out-of-state degree of regulatory oversight
generators A Compliance filing and approval
AWhether technology set- reguirements
asides or other tiers are used A Compliance cost recovery
A Use of credit multipliers for ARole of state funding
favored technologies mechanisms -

A
i
rerrrrnmr ||l‘
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Structure of RPS: RPS Compliance
Models Vary Substantially

Requlated Markets Restructured Markets
Dominated by long-term More often dominated by
bundled contracts for short-term trade in RECs,
electricity and RECs without PUC oversight
Utility RFP solicitations or Developers often sell
bilateral negotiations, with electricity and RECs
regulatory oversight separately

Two states require a governmentirected agency to conduct
procurements under the RPS: New York and lllinois

A

Frrrerer ﬂ
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RPS Policies Are Increasingly Being
Designed to Support Resource Diversity

Set Asides: Requirements that some portion of the RPS come from certain
technologies, technology types, or applications

Credit Multipliers: Provides selected technologies or applications more

credit than other forms of generation towards meeting the RPS
Resource-Specific Contracting Targets: Requirements that regulated

utilities enter into long-term contracts for minimum quantities of specific

resource types

Set-Asides

Credit Multipliers

General Technology

Class lvs. ll: CT, DC, DE,
MA, MD, ME, NH, NJ

Specific Technology
Solar Energy: DC, DE, IL, MA,
MD, MO, NC, NH, NJ, NM, NV,
OH, OR, PA
Wind Energy: IL, ME (goal), MN,
NJ (offshore), NM
Existing Biomass/Methane: NH
Existing Hydropower: NH
Geothermal or Biomass: NM
Swine Waste: NC
Poultry Waste: NC

Non-Wind: TX (goal)

Specific Application
Distributed Generation: AZ,

CO, NM, NY
Community Ownership: MN

(goal), MT (wind), OR
(goal, community and small
scale)

Solar Energy: DE (general
RPS), MI, CO (POUSs), NV
(PV), OR

Wind Energy: DC, MD, DE
(offshore)

Methane: DC, MD

Fuel Cells: DE

Waste Tires: NV
Non-Wind: TX

Distributed Generation: NV

(PV), WA
Community Ownership: CO,

ME

No Differential Support: CA, HI, IA, KS, WI




Solar/DG-Specific RPS Designs
Are Common Nationwide

16 states + D.C. have solar or DG set-asides, sometimes combined
with credit multipliers; 3 other states only have credit multipliers

13

|WA 2X multlpl|er for DG

before 2016

OR: 20 MW solar PV by 2020
2x multiplier for PV installed

N

|MI 3xmu|tip|ier for solar

Foall =4

|NY 640 GWh retall DG by 2015

{

NV: 1.5% solar by 2025
2.4x multiplier for central PV
2.45x multiplier for distributed PV

CO: 3% DG by 2020 for IOUs
(half from retail DG)

3x multiplier for co-ops and
munis for solar installed before
July 2015

. Set-aside

D Set-aside with multiplier

[ ] Multiplier

NJ 5,316 GWh solar electric by
2025

NH: 0.3%solar electric by 2014 |

MA 456 GWh customer-sited
solar PV (no specified target year)

DE: 3.5% solar by 2025

[PA: 0.5% solar PV by 2020

3x multiplier for solar installed
before Jan. 2015 (applies only to

OH: 0.5% solar electric by 2024

solar used for general RPS target)

IL: 1.5% solar PV by 2025

MD: 2% solar by 2022 |

AZ: 4.5% customer-sited DG
by 2025 (half from residential)

NM: 4% solar electric by 2020,
0.6% customer-sited DG by 2020

N

N

MO: 0.3% solar electric by 2021

DC: 2.5%solar by 2023 |
C: 0.2% solar by 2018

|TX: 2x multiplier for all non-wind |

Source: Berkeley Lab
Note: Compliance years are designated by the calendar year in which they begin

Differential support for solar/DG provided in CT and RI via long-term

contracting programs with legislatively-established budgets or capacity targets

Envi

ronment al

Energy

Technol

Ten states created
solar/ DG set-

asides since 2007:
DE, IL, MA, MD, MO,
NC, NH, NM, OH, OR
F(reeeer ||f
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Geographic Eligibility and Electricity
Delivery Rules Vary Considerably

Variation reflects differing:

A wholesale market structure
and geography

A state interests in supporting
In-state or in-region RE

A interpretations of the
requirements imposed by the
Interstate Commerce Clause

Table provides examples:

Geographic Eligibility and Delivery

Requirements (Main Tier) Examples

In-state generation requirement HI, 1A

In-region generation requirement DC, Ml, MN, OR, PA

Electricity delivery required to state or to LSE

Direct transmission intefie between generators

and state 112

AZ, CA, KS, MT, NM,

Broader delivery requirements to state or to LS NV. NY, OH, WI

Electricity delivery required to broader region

Generatorginywhereoutside region must deliver

. . DE, ME, NJ, WA
electricity to region

Generators ifimited areasutside region must CT, DC, MA, MD, NH,
deliver electricity to region RI

In-state generation encouragement

many states employ multiple In-state multipliers CO, MO
requirements, and therefore | Costeffectiveness test IL
would fit in multiple rows Limit on RECs from oubf-state generators NC

rrrrrrr 1]
Environment al Energy Technol ogi es Division\A\
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Operational Experience with State RPS
Policies Remains Somewhat Limited

Operational Experience with State RPS Policies
(number of major compliance years completed-to-date)

Colorado
Delaware
lllinois
Kansas Montana California Arizona
Michigan New Hampshire Maryland Connecticut lowa
Missouri Hawaii Pennsylvania New York Massachusetts Maine
Oregon North Carolina Rhode Island New Mexico Minnesota New Jersey
Washington Ohio Washington D.C. Wisconsin Nevada Texas
o o ® o ® o—>
<lyear 17 2years 31 4years 51 6years 71 8years > 8 years
} ﬂ'\.
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State RPS Policies Appear to Be Motivating
Substantial Renewable Capacity Development

Cumulative and Annual Non-Hydro Renewable Energy
Capacity in RPS and Non-RPS States, Nationally

Cumulative Capacity Annual Capacity Additions
54,000 - 12,000 -
B RPS

s 48,000 - S 10,000 +-| mNon-RPS
= =3
S 42,000 1 > 8000
G G H
S 36,000 - S
8 S 6,000 A
© 30,000 A 9
© ©
— — 4 .
& 24,000 - g 000
5 5
Z 18,000 - Zz 2,000 -

12,000 0 -

NNNNNNNNNNNNN

Though not an ideal metric for RPS-impact, 61% of the 44 GW of
non-hydro renewable additions from 1998-2010 (27 GW) have
occurred in states with active/impending RPS compliance obligations

N\
\
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State RPSO0O Have Larc
Resource Diversity Limited So Far

RPS-Motivated* Renewable Energy Capacity Additions
from 1998-2010, by Technology Type

*

17

Annual RPS Capacity Additions Cumulative RPS Capacity Additions
(1998-2010)

7,000 -
B Geothermal
S 6,000 - _ .-
s #Biomass
= 4 Geothermal
= 5,000 Solar 1.4%
< 4,000 A Wind Biomass
) 3.7%
] i
Fi 3,000
o
Solar
) i
= 2,000 — 3.20%
(1] —
< 1,000 -
0 — :
[e0] (o)) o — N ™ < L0 (o] N~ [e0] (o)) o
(o2} (o2} o o o o o o o o o o -
(o)} (o)} o o o o o o o o o
— — AN AN N N AN N N N N N AN
Renewabl e additionmotareattcoedontiefd asd ARKPISY i f they are | oca

commercial operation began no more than one year before the first calendar year of RPS compliance obligations in the host
state. On an enerqgy (as opposed to capacity) basis, wind energy represents approximately 87%, biomass 9%, geothermal 3%,
and solar 1% of cumulative RPS-motivated renewable energy additions from 1998-2010, if estimated based on assumed

capacity factors. ' A\
Frrreer Il
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RPS Resource Diversity Is Greater in Some
Regions, but Still Remains Limited

RPS-Motivated* Renewable Energy Capacity Additions
from 1998-2010, by Region and Technology Type

100% -
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*Renewabl e

70% -

60% -

50% -

40% T

30% T

20% -

10% -

80% -

New England New York California Non-CAWest Midwest
& Mid-Atlantic

Texas

-r 8,000

-r 6,000

-r 4,000

-r 2,000

addi ti onsmoatriev actoeudndt eidf aasn di RoPnSl y
commercial operation began no more than one year before the first calendar year of RPS compliance obligations in the r_Lost state.
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Impact of Solar/DG Set-Asides Is Growing:
646 MW_. PV, 65 MW CSP from 2000-10

400

350

300

250

200

150

100

50

Annual Grid-Connected PV Installations
for Solar/DG Set-Asides (MWpc)

0

PercentofU.S. annual grid-connected PV capacity
additions, excluding California, driven by solar/DG
set-asides [right axis]

PercentofU.S. annual grid-connected PV

capacity additions, including California,
driven by solar/DG set-asides [right axis]

FH

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

100%

- 90%
- 80%
- 70%
- 60%
. 50%
- 40%
- 30%
- 20%
- 10%

- 0%

Percent of U.S. Annual
Grid-Connected PV Installations (%)

m NM
NC
= MA
W OH
DE
=MD
# DC
= PA
/I CO
= NV
NY
mAZ
mNJ

Set-asides also benefiting solar-thermal electric (CSP): 1 MW
(Arizona) constructed in 2006, and 64 MW (Nevada) in 2007

19
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Declining Solar Costs Will Increase RPS
Resource Diversity Even without Set-Asides

Wind facing increased More than 21,500 MW of contracts
competition in California with new renewable generators
from solar: same is true signed in California since 2002*

elsewhere in SW and, wind 53%

to a lesser extent, in

other regions Solar 42%
" Geothermal 3%

Increased competition

largely driven by price | | Blomass/MSW 3%

reductions for utility- Small hydro <1%

scale solar

*Based on CPUC RPS contract database for IOUs and analysis of

contract announcements by POUs

- }
".
L
Frrrerer ﬂ
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Future Impacts of Existing RPS Policies Are
Projected To Be Relatively Sizable

New Renewable Capacity by 2035 New Renewable Generation by 2035
~1OO GW Of (Nameplate GW) (Percent of Statewide Retail Sales)
CA HI

new* RE by L un
= MN NJ
2035, if full e A
compliance is co oR
: PA CT
achieved M
AZ CO
(109 GW including | o R
MO MD
voluntary goals) e WA
CT DC
Wi MT
7% of projected ¢ ‘a2
generation in 2035; | «s “Iﬂil
E DE
32% of projected NH s
MT NY
load growth from be x
2000-2035 Wy 1S Tl N N N N
0 5 10 15 20 25 0% 5% 10% 15% 20% 25% 30% 35%
* New renewables defined based on state-specific distinctions between new vs. existing or on .

the year in which the RPS was enacted

21
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Future Impacts of Solar/DG Set-Asides Are
Also Projected To Be Substantial

A Cumulative capacity requirement grows to 10,600 MW by 2025

ARequired average annual solar capacity additions of ~450
MW/yr from 2011-14, ~700 MW/yr from 2015-25

1,200 T Solar/DG Set-Aside Compliance Requirements |__ 14.000 N

R ired Annual
equired -

[] Capacity Additions I
1,000 (Ieft axis) 12,000 OAZ
OMD

/|§ BPA
800 A A TS

@ OH
600 -

Cumula_tive - 10,000
Capacity
Required

d (right axis) - 8,000 BCO

B NM
OMA
ODE
oDC
BNC
aNYy
ONV
-------- |aMO

- 6,000

400 -

- 4,000

200 A - 2,000

Cumulative Solar Capacity (MW,,)

Annual Solar Capacity Additions (MW,,)

4 = =

0 . ‘I = === 1= == === === === == === | O .NH
2010 2015 2020 2025 2030 2035 B0R \_l A
r |

rroerr ]
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Ongoing Issues and Challenges

A Price trends and near-term over-supply of RE
ARequired additional RE d
A State RPS compliance challenges in some cases

A Rate impacts and cost concerns

A Other emerging state policy design issues

23 Environment al Energy Technol ogi es Divis



REC Prices Have Dropped Substantially in
Many Regions Over the Last Two Years

AREC prices historically volatile - dropped substantially in
many regions recently (main tier and solar RECs)

ARecent price tresidppled!| etctmd
the obvious exception)

A Wholesale electricity prices have also declined substantially over
t he same periode

An concert with low REC prices, make RE economics more
challenging in near term despite drop in RE costs
AStates have considered and implemented various
measures to mitigate these effects
AIncreasing or accelerating RPS targets
A Long-term contracting programs/requirements
A Price support mechanisms
A Various other approaches =

i,

rrrerer ﬂ

o4 Environment al Energy Technol ogi es Division\/:\\



State RPS, and Proposed Federal RPS, Require
Fewer RE Additions than Experienced in 2008-10

Recent RE capacity additions vs. RE additions required to meet

current state RPS policies and proposed Federal RPS

Recent Renewable Capacity Additions (2008-2010) 6-11 GW/yr
Average Annual Renewable Capacity Additions (2011-2025)
State RPS Requirements 4-5 GWlyr
Proposed Federal RPS (Bingaman 2010) + State RPS 3-9 GWlyr

25

Continued growth at 2008-10 rate exceeds level required to meet state
RPSG6; would be sufficient to meet

Federal clean energy standards (CES) could yield more or less RE
capacity than historical growth, depending on the specific proposal

New/increased state RPS policies appear less likely going forward in near
term, (policy weakening possible)

Demand from non-RPS markets (green power, IRP, least cost) needed to
maintain 2008-10 installation rate — 5

i,

Frrrerer w
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Targets Largely Met with Renewable Energy
or RECs, But Some Struggles Are Apparent

Percent of RPS Target Met with Renewable Electricity or RECs
(including available credit multipliers and banking, but excluding ACPs and borrowing)

100% T —r—rilr-—rérerTETETET— TIT’T'T.‘I"I Tf|*|i|——|—'r*r0r0rl1
on (&g
o
R o B B B A
e T T S s o ¥ TS R A
L T S S S S R S R R R S R R
T S S S S T T TR
SO O U O IO | Qo
o T
386 RETLE=328558222223F3rprzs
Not e: Percentages | ess than 100% do not necessarily indicat

of ACP compliance options, funding limits, or force majeure events.

Sy
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Targets Largely Met with Renewable Energy

or RECs, But Some Struggles Are Apparent

Percent of RPS Target Met with Renewable Electricity or RECs
(including available credit multipliers and banking, but excluding ACPs and borrowing)

State 1999 | 2000 | 2001 @ 2002 | 2003 | 2004 = 2005 2006 | 2007 2008 _ 2009 | 2010
AZ i - 85% | 61% | 30% | 30% | 25% 24% 30% | 90% | 90% | 93%
CA - - - - - 100% @ 100% | 100% | 100% & 91% | 89% | 86%
CO ; ; ; - - - ) - 100% | 100% | 100% | 99%
CT - nodata| nodata| nodata, nodata| 100% 100% 96% 100% 100% no data| no data
DC ; ) ) ) - - ) - 99% | 100% | 100% | no data
DE - - - - - - ; - 97% | 96% | 100% | no data
HI - ; ; ; - - 100% - - - nl/a 100%
IA 100% @ 100% | 100% | 100% | 100% A 100% | 100% | 100% | 100% | 100% | 100% | 100%

IL ; ; ; ; - - ; - ; 100% | 100% | 100%
MA - ; ; - 100% & 65% | 64% 74% 99% | 100% | 82% | 74%
MD ; : : - - - - 100% | 100% | 100% | 100% | 100%
ME ; 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% A 100% | no data
MN - - - 61% | 72% | 72% | 81% | nodata  99% | 100% | 100% | 100%
MT - - - - - - - - - 99% | 100% & 98%
NC ; ; ; - - - : - ; ; n/a 100%
NH - - - - - - ; - - 63% | 93% | 90%
NJ - - 100% @ 100% | 100% | 100% | 100% | 100% | 100% | 99% | 99% | 100%
NM - - ; ; - - - 100% | 100% | 100% | 100% | no data
NV - - - - 30% | 30% | 95% 39% 50% | 100% | 100% | 100%
NY - ; ; - - - - 520 25% | 24% | 62% | 53%
OH - - - - - - ; - - ; 100% | 100%
PA - - no data| no data - - - 100% 100% 100% 100% | no data

RI - - - - - - ; - 98% | 100% | 100% | no data
TX ; ; - 99% | 96% | 99% | 99% | 100% | 99% | 100% A 100% | no data
Wi ; 40% | 100% | 100% | 100% & 100% | 100% . 100% | 88% | 99% | 100% | 100%

VX\e/('e“’rgtge: 100% | 98% | 100% & 91% | 86% | 94% = 96% 95% 93% | 92% | 92% | 88%

=
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Solar Set-Asides Not Universally Achieved
with RE or RECs, But Signs of Improvement

Early-year retirement of solar electricity/RECs, relative to set-
aside requirements, mixed: average level in 2010 = 86%

States with Large (>40 MW) Solar/DG Targets in 2010
100% - = ®

—5—AZ (153 MW)*
—=—CO (46 MW)*
—=— NJ (233 MW)*
—— NV (129 MW)*
== NY (57 MW)*

80% A

60% -

*Equivalent
solar/DG capacity
(MW)required in
2010 at a 15%
- capacity factor

0% T T T T T
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Percent of Solar/DG Target Met
with Solar/DG Electricity or RECs
D
N
>

Not e: Percentages |l ess than 100% do not necessarily indicat

of ACP compliance options, funding limits, or force majeure events. ..

N\
\
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Solar Set-Asides Not Universally Achieved
with RE or RECs, But Signs of Improvement

State 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
AZ 75% 26% 26% 22% 19% 22% 13% 41% 52% 80%
CO - - - - - - 100% 100% 100% 85%
DC - - - - - - 0% 0% 62% no data
DE - - - - - - - 84% 94% no data
MA - - - - - - - - - 8%
MD - - - - - - - 7% 53% 97%
NC - - - - - - - - - 100%
NH - - - - - - - - - 92%
NJ - - - 54% 98% 96% 76% 58% 72% 93%
NV - - 6% 2% 2% 9% 54% 100% 100% 100%
NY - - - - - - - 4% 33% 66%
OH - - - - - - - - 82% 94%
PA - - - - - 100% 99% 100% 100% no data

Average
(weighted by 75% 26% 19% 17% 17% 25% 41% 64% 72% 86%
obligation)
- }
.I'_l' l'_l'!' rr |.||
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Enforcement Actions Have
Thus Far Been Limited

AEnforcement mechanisms vary, and one should not assume that
strictly failing to meet RPS targets leads to enforcement actions

Enforcement Mechanisms States

ACP, Automatic Cost Recovery MA, ME, NH, NJ, RI

ACP, Possible Cost Recovery DC, DE MD, OR

Explicit Financial Penalties, No Automatic Cost Recovery CA, CT, KS, MI, MO, MT, PA, OH, TX, WA, WI
Discretionary Financial Penalties, No Cost Recovery AZ, CO, HI, MN, NV
Enforcement at PUC Discretion NC, NM

Not Applicable IA, IL, NY

AAlternative compliance payments (ACPs) totaled $50 million in
2009; partial data for 2010 shows roughly $40 million in ACPs

APenalties have been levied in CA, CT, MT, OH, PA, and TX

ALack of compliance has sometimes been excused o

recreer|
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Rate Impacts of State RPS Policies Have
Generally Been o6Mod

Translating REC prices or state-specific funding to rate impacts
In 2009 and 2010 yields the results shown below

4.0%
3.5%
3.0%

2.5%
2.0%
15%
1.0%
0.5% ~
0.0% -

Estimated Electricity Rate Impact
(% of average retail rate)

N O FF O W 4 < QAo wWw T 22 > <<«
< O O A 0o s S s z 2 Zz a K

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

ARate impacts differ due
to target levels,
REC/ACP prices, and
presence of set-asides

ARate impacts in some
states (AZ, CO, NY)
include up-front
incentives for solar/DG,
which contribute to
compliance in future
years

ARate impacts of RPS policies in states that are dominated by long-term contracts
are generally unknown, but anecdotal evidence suggests limited impacts so far, and
guite possibly even rate reductions in several states
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Given Uncertainty in Future Costs, Cost
Caps of Various Designs Are Common

1) ACP with automatic cost recovery: MA, ME, NH, NJ, RI
2) ACP with possible cost recovery: DC, DE, MD, OR

3) Retail rate / revenue requirement cap: CO, KS, IL, MD, MO, NM, OH,
OR, WA

4) Renewable energy contract price cap: MT, NM

5) Per-customer cost cap: MI, NC, NM

6) Renewable energy fund cap: NY

7) Financial penalty may serve as cost cap: CT, HI, OH, PA, TX

Emerging cost-containment issues:

AChall enges in calculating fAincreme.]
assess whether cap is reached (especially with bundled RE contracts)

A Costs for wind/solar have declined, but shale gas has reduced electricity
market prices A net impact on incremental RPS costs, as well as on
whether cost caps are limiting, TBD
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Most States Have Capped Rate Impacts
Well Below 10% (12 States Below 5%)

Many states cost containment mechanisms can be translated
Into an estimated maximum increase In retail rates

Maximum Effective Retail Rate Increase

0%

25% 1

20% A

15%

10% A

5% 1

Maximum Incremental RPS Compliance Costs
(Percentage Increase in Average Retail Rates)

I LT T ——

DE NJ NH RI MA DC CT ME MD OR WA Ml TX OH NM NY CO IL NC MO MT

ANo explicit cap on incremental compliance costs in 9 states (AZ, CA, IA, KS, HI,
NM, NV, PA, WI), though KS caps gross RPS procurement costs and CA is currently

developing its cost containment mechanism.
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Other Emerging and Continuing Issues
Facing State RPS Programs

Alongt erm contracting needs i
otherwise dominated by short-term REC transactions

A Addressing the dual desires for liquid RE markets and in-
state benefits in the face of the Commerce Clause

A Managing compliance enforcement procedures, force
majeure events, and cost caps as targets become binding

A Maintaining some stability and predictability in the face of
numerous ongoing policy design changes

A Interactions between state and possible future Federal
policies

A Addressing the other barriers to renewable energy:
transmission, integration, siting, etc. R

A
i
rerrrrnmr ||l‘
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FUNDAMENTAL SREC PRICE, $/MWh

= |levelised cost of electricity (LCOE) T power price

700 -
600 -
400 -
300 - Required
200 - incentive
100 -
Electricity price
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Bloomberg / / / / us rec warcers wsicrr, srec priciG WETHoDOLOGIES, OCTOBER 2011 .
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SREC PRICING METHODOLOGIES (1 OF 2)

/&5-year strip prices necessary to induce new build
SYSTEM AJnIevered target equity IRR = 10%

ECONOMICS AAS sume o6conservati ve oyedrstiplie, S
(STRIPS) years 6-15) = 50% of initial strip price

ADrice declines over time as LCOE declines
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SYSTEM ECONOMICS METHODOLOGY: 5-YEAR STRIP
PRICES TO INDUCE NEW BUILD IN NEW JERSEY ($/MWH)

800

700

600

500

5-year strip Residential
price range

400

300 Commercial

200 Utility

100

0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Notes: Lines correspond to SREC price projections that correspond to the 5-year strip price that would deliver 10%

target IRR. Assumes that the SREC price in years 6-15 of project equal 50% of initial strip price. For example, in 2012,

5-year strip prices of $300/MWh would be required for utility-scale projects to achieve 10% IRR, assuming prices in

years 6-15 are $150/MWh. Assumes no leverage, $90/MWh PPA, 13.4% capacity factor, tax-efficient structure. Source: Bloomberg New Energy Finance
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NEW JERSEY SREC PRICES ($/MWH)

700 ~

600

v2012-2014 strip v2011

500 {mmmmt T Ree T U

400 1 \‘
V20122016 stip ~=======|  ~_
‘5'\~' \\
--‘
\ - "-~~-- ~
- " N \\
=s\
> r':-zzf
—al

100 I I ! T T T T T T

Janll Feb1l Marll Aprll Mayl1l Junll Julll Augll Sepll Octll

Notes: The data and information for the NJ SREC prices i,mccthe chart above (Al nformationd)
Unauthorised disclosure, copying or distribution of the Information is strictly prohibited and the recipient of the information shall not redistribute
the Information in a form to a third party. The Information is not, and should not be construed as, an offer, bid or solicitation in relation to any .
financial instrument. ICAP cannot guarantee, and expressly disclaims any liability for, and makes no representations or warranties, whether Source: Bloomberg New Energy Finance,
express or implied, as to the Information's currency, accuracy, timeliness, completeness or fitness for any particular purpose. ICAP
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NEW JERSEY SREC SUPPLY AND DEMAND

Historical installations and monthly future build scenarios (MW/month)

40 - n
Historical build i\ Projected future build
30 - [/K\)
Utility-scale :l,\\“ -
i Commercial-scale I/ ‘\‘\‘ High future build
20 R
Residential-scale ) ‘\ Medium future build
10 - A e e Vecoooceoooaa
A P v ‘e mmmmmmmm——— AS SIS SIS,
O i Eee— Low future build
2008 2009 2010 2011 2012 2013 2014
LOW (GWh) MEDIUM (GWh) HIGH (GWh)
1,000 - 1,000 ~ 1,000 ~
Stock of banked
credits
800 - — 800 - 800 + .
' ' Credit { Compliance
retirements
600 - 600 excess 600
Demand Credit
targets rea Solar ACP
400 - 400 - shortfall 400 - payments
200 T, 200 - 200
O L 0 i 0 i
A N VR C RN O WA WL W b N W N\ &
?:(’L ?:{’L ?:(7’ ?:(7’ ?:lq’ ?:lqp ?:lqp ?:lqp ?:lr)p ?:lr),() ?:lqp 6*@0 ?,‘ULQ glqp ?:lqp
Source: Bloomberg New Energy Finance
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NEW JERSEY SREC SUPPLY AND DEMAND T WITH
LEGISLATIVE CHANGE (SB2371)

Historical installations and monthly future build scenarios (MW/month)

40 A n
Historical build i\ Projected future build
30 - » [/K\)
Utility-scale :l,\\‘\ -
i Commercial-scale I,' ‘\‘\‘ High future build
20 R
Residential-scale ) ‘\ Medium future build
10 - e e T SrTsTETsTEaE
A P v e mmmmmmm———— Aol
O i e Low future build
2008 2009 2010 2011 2012 2013 2014
LOW (GWh) MEDIUM (GWh) HIGH (GWh)
1,000 | — 1,000 | R 1,000 |
800 - e 800 - R 800 -
600 - 600 - 600 -
400 - 400 - 400 -
200 - 200 - 200 .
0 - 0 - 0 -
O oW o g o
¢t ¢l S S LR LR > e
Source: Bloomberg New Energy Finance
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SREC PRICING METHODOLOGIES (2 OF 2)

/&5—year strip prices necessary to induce new build

SYSTEM AJnIevered equity IRR = 10%
ECONOMICS AAssume bconservat i v e 6yedrstripl(ie,
SUlRlES), years 6-10) = 50% of initial strip price
/BPrice declines over time as LCOE declines
A‘SRECS derive all of their value from the possibility of being
retired in an undersupplied market
RETIREMENT : - :
REC price =
TN A‘S | C price = the maximum expected value of all retirement
(SPOT) options
APrice fluctuates over time based on expectations of upcoming
supply-demand
Bloomberg/ [ | | US REC MARKETS INSIGHT, SREC PRICING METHODOLOGIES, OCTOBER 2011 42
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RETIREMENT OPTIONALITY METHODOLOGY 1
EXPLANATION

v2012 NJ SREC price = MAXIMUM of

_____________________________________________

Future build EY2012 ‘

scenario undelr_- i
Su ieds | .
2 : ‘ Expected retirement values ‘

—

Low

c |
% : EY2012 EY2013 EY2014
() Medium i
S e
> , P(Up013)*SACP 015 | | P(Up014)*SACP 14
= ] > P(Uj012)*SACP 1,
9 ; (1+d) (1+d)?
Q SB2371 ]
o ' :
S Low | 1 1 1
‘E fABezd?Jé (Probability of undersupply * SACP)
] ie, if oversupply, retirement value =0
SB2371, ( PPy )
High
$0/MWh
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RETIREMENT OPTIONALITY METHODOLOGY 1

EXPLANATION
v2012 NJ SREC price = MAXIMUM of

_____________________________________________

Future build EY2012 ‘

scenario undelr_- i
Su ieds | .
2 : ‘ Expected retirement values ‘

—

Low

c |
% : EY2012 EY2013 EY2014
() Medium i
S e
2 . R P(U5013)*SACP 013 | | P(Uz014)*SACP 014
- | (1+d) (1+d)2
Q SB2371 ]
o ' :
E. Low i T T
‘E fABezd?Jé (Probability of undersupply * SACP)
] ie, if oversupply, retirement value =0
SB2371, ( PPy )
High
$0/MWh $165/MWh
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RETIREMENT OPTIONALITY METHODOLOGY 1

EXPLANATION
v2012 NJ SREC price = MAXIMUM of

_____________________________________________

Future build EY2012 ‘

scenario undelr_- i
Su ieds | .
2 : ‘ Expected retirement values ‘

—

Low

c |
% : EY2012 EY2013 EY2014
() Medium i
o i
> @»— ) | P(Uzps)*SACP g4
: s @y
Q SB2371 ]
o ' :
E_ Low i /]\
‘E fABezd?Jé (Probability of undersupply * SACP)
] ie, if oversupply, retirement value =0
SB2371, ( PPy )
High
$0/MWh $165/MWh $220/MWh
Bloomberg/ [ | | US REC MARKETS INSIGHT, SREC PRICING METHODOLOGIES, OCTOBER 2011 45

NEW ENERGY FINANCE



RESULTS: RETIREMENT OPTIONALITY METHODOLOGY i
NJSRECEXI STI NG AND O6FUNDAME NWKA)L

700 -

600 -

v2011
v2012-2014 strip

500 === T T T =TT N L

400 - Perce_i\_/ed
~————- L probability of
v2012-2016 strip SB2371 enactment
300 -
200 -
100
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Notes: The data and information for the NJ SREC prices i,mccthe chart above (Al nformationd)
Unauthorised disclosure, copying or distribution of the Information is strictly prohibited and the recipient of the information shall not redistribute
the Information in a form to a third party. The Information is not, and should not be construed as, an offer, bid or solicitation in relation to any .
financial instrument. ICAP cannot guarantee, and expressly disclaims any liability for, and makes no representations or warranties, whether Source: Bloomberg New Energy Finance,
express or implied, as to the Information's currency, accuracy, timeliness, completeness or fitness for any particular purpose. ICAP
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COPYRIGHT AND DISCLAIMER

This publication is the copyright of Bloomberg New Energy Finance. No portion of this document may be
photocopied, reproduced, scanned into an electronic system or transmitted, forwarded or distributed in any

way without prior consent of Bloomberg New Energy Finance.

The information contained in this publication is derived from carefully selected public sources we believe are
reasonable. We do not guarantee its accuracy or completeness and nothing in this document shall be
construed to be a representation of such a guarantee. Any opinions expressed reflect the current judgment of
the author of the relevant article or features, and does not necessarily reflect the opinion of Bloomberg New
Energy Finance. The opinions presented are subject to change without notice. Bloomberg New Energy
Finance accepts no responsibility for any liability arising from use of this document or its contents. Bloomberg
New Energy Finance does not consider itself to undertake Regulated Activities as defined in Section 22 of the

Financial Services and Markets Act 2000 and is not registered with the Financial Services Authority of the UK.
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Retail Rate Impact Rule
§40-2-124(1)(9)(1),C.R.S., rev.

NFor each quali fying ut.i
establish a maximum retail rate impact for this
section of two percent of the total electric bill
annually for each customer. The retall rate
Impact shall be determined net of new alternative
sources of electricity supply from noneligible
energy resources that are reasonably available
at the time of the determination. ©

REA & Muni impact limited to one percent.

B Vionogna, 2011



Rate Impact Limitation

RES / No RES ANALYSIS

RATE IMPACT CAP

New Non-Renew able
Equivalents

Existing Resources

Wind
Hydro

Gas
Coal

TOTAL CUSTOMER BILLS (US $

No RES RES




206 T 2% I 2%

U Mechanisms to circumvent a rate cap:

E Provide a waiver for a given resource from inclusion in the
rate impact calculation

E Move the time fence

E Reclassify new resources as existing
. Resets the base

E Fail to consider the Electric Commodity Adjustment (ECA)

E Create a new category excluded from the calculation
., Section 123 (§ 40-2-123, C.R.S))

E Redefine the rate cap as a monthly charge and create a
deferred account

B Vionogna, 2011




$300,000,000

PSCo RESA Spending and Balance
Through August 2011

$250,000,000

RESA Balance = RESA Revenues - REC and Rebate Payments - Program Cosﬂ ﬂ

$200,000,000

Average Monthly Expenses
REC, Rebates and Program Costs
| 2006 $ 995,856 e e
S o 2007 §$ 1,574,989
2008 $ 3,009,404
2009 $ 5,136,673

2010 $ 6,340,188
$100,000.000 2011 $ 7,857,483

$50,000,000 o
$0 . bt ot + -t tt-ttt+t+—ttt——t—
o ’\ ’\ 3 o o Y Y 9 Q O © O o,
P O 9999 Sl S S O S S S
Fl “po“‘ R R e = Y NG
-$50,000,000 ' — s
-$100,000,000
~@®—Cumulative RESA Revenue ~#~Cumulative RESA Spending —&—RESA Balance

Source: Docket 06S-016E Monthly Reports




PSCo RESA Deferred Account

Table 7.3 - 2012 RES Compliance Plan

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

U

Total RESA Costs
(J+K+L+M+N+

0)

Vv

Annual
Excess/
(Deficiency)
(S+T-U)

Interest

Annual
Excess/
(Deficiency)
w/ Interest
(V+W)

Rolling
Balance

(Deferred)

102,101,191
92,071,426
67,953,124
53,557,016
31,339,587
31,759,498
31,373,097

5,145,581
(6,026,170)
(22,163,390)
(31,705,085)

11,688,364
(25,725,407)
(4,455,892)
9,861,277
31,884,831
32,577,218
34,364,180
60,051,098
71,873,901
88,417,429
98,942,419

(2,654,458)
(4,813,882)
(5,519,219)
(5,188,832)
(3,157,533)
(918,989)
1,625,855
6,318,855
12,268,542
19,929,737
28,974,719

9,033,906
(30,539,289)
(9,975,111)
4,672,446
28,727,298
31,658,229
35,990,035
66,369,953
84,142,443
108,347,167
127,917,139

(46,574,129)
(37,540,224)
(68,079,512)
(78,054,623)
(73,382,178)
(44,654,880)
(12,996,651)
22,993,385
89,363,338
173,505,781
281,852,947
409,770,086




Current RE policy questions

U Under the most likely portfolios, P S C oréngwable
generation could exceed 25% by 2015 (utility projects that
It already has sufficient RECs for the 30% RES to 2028)

E This is far in excess of the RES
E But the cost will be far beyond the 2% rate cap
E Should ratepayers bear this cost?

E Should the utility profit from the additional RECs created?

U In a regulated monopoly utility, how should the PUC
balance the interests of the 10U, ratepayers, and other
stakeholders?

B Vionogna, 2011
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Thank you




Contact:

Richard P. Mignogna, Ph.D., P.E.
Colorado Public Utilities Commission
1560 Broadway
Denver, Colorado 80202
Phone: 303.894.2871 6 Fax: 303.894.2813
Email: richard.mignogna@dora.state.co.us
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Disclaimer

DISCLAIMER AGREEMENT

These information (fAiDatao) are provided by the National
1 i Al

e
A iance for Sustainable Energy LLC (AAllianceo) for
It is recognized that disclosure of these Data is provided under the following conditions and warnings: (1) these Data have
been prepared for reference purposes only; (2) these Data consist of forecasts, estimates or assumptions made on a
best-efforts basis, based upon present expectations; and (3) these Data were prepared with existing information and
are subject to change without notice.

The names DOE/NREL/ALLIANCE shall not be used in any representation, advertising, publicity or other manner
whatsoever to endorse or promote any entity that adopts or uses these Data. DOE/NREL/ALLIANCE shall not provide
any support, consulting, training or assistance of any kind with regard to the use of these Data or any updates,
revisions or new versions of these Data.

YOU AGREE TO INDEMNIFY DOE/NREL/ALLIANCE, AND ITS AFFILIATES, OFFICERS, AGENTS, AND EMPLOYEES
AGAINST ANY CLAIM OR DEMAND, INCLUDING REASONABLE ATTORNEYS' FEES, RELATED TO YOUR USE,
RELIANCE, OR ADOPTION OF THESE DATA FOR ANY PURPOSE WHATSOEVER. THESE DATA ARE
PROVIDED BY DOE/NREL/ALLIANCE "AS I1S" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED. IN NO EVENT SHALL DOE/NREL/ALLIANCE BE
LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER,
INCLUDING BUT NOT LIMITED TO CLAIMS ASSOCIATED WITH THE LOSS OF DATA OR PROFITS, WHICH
MAY RESULT FROM AN ACTION IN CONTRACT, NEGLIGENCE OR OTHER TORTIOUS CLAIM THAT ARISES
OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THESE DATA.

This work was supported by the U.S. Department of Energy under Contract No. DE-AC36-08-G028308 with the National Renewable Energy Laboratory.
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Overview

A Reminder: Tax credits drive much of the market today
A Not only for commercial and industrial systems
A But also for residential and municipal deployment

1. RE project financing options for municipalities

A Q: Does your state support innovative financing for state and
local government?

2. Financing resources available
A NREL Data, Tools and Analysis

3. Technical assistance resources




How Can Municipalities Finance RE?

Traditional
debt

Tax credit
bonds

Performance
contracting

PPA/solar
services

\ S

(Hybrid i PPA |
+ NMTC or
bonding

National Renewable Energy Laboratory Innovation for Our Energy Future



Option 1. 3"9-Party Owned PPA

Instead of purchasing a PV system, an end-user customer agrees
to host the system and purchase the electricity using a
power purchase agreement (PPA)

Purchase PV
System output

—

Fixed priced
\| electricity for 15-25
) years
Stjt?,?;rd I Remaining Sale-leaseback
payments electrolty Transaction, or limited

needs Liability corporation (LLC)
BENEFITS

Source: DOE solar program

National Renewable Energy Laboratory Innovation for Our Energy Future



2. New Market Tax Credits (NMTC) + PPA

A NMTC: Tax credit encourages low income community investment
A Covers 39% of cost, over a 7-year period
AREquity that ends up as |l ow cost ¢

A NMTC Awards

A Through 2010: 594 awards made totaling $29.5 billion
A 2011 Round: 314 applications requesting $26.7 billion ($3.5 B avail)

Denver Example

A Developer for Denver (Main Street Power), combined the NMTC
with traditional tax benefits and incentives.

A NMTC allowed a 10-15% reduction in PPA price

A Results
A 1 MW on 13 city facilities
A City expects to save $400k over life of transaction

Sources: http://www.cdfifund.gov/what_we_do/programs_id.asp?programid=5 ; and
http://www.nrel.gov/docs/fy100sti/49056.pdf

National Renewable Energy Laboratory Innovation for Our Energy Future
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3. Hybrid: Bond financing + PPA

Innovation for Municipalities: Hybrid combination of
municipal bonding, plus a 39 party PPA
A County Improvement Authority (CIA) issues debt with
guarantee from the County itself (credit rating is key).
A County pays for the system
A Capital lease structure: developer owns and builds
the PV system.
A Developer must own the system to get the tax benefits.
A Lease passes ownership to developer for tax purposes
A Developer signs PPA with the County
A Lease payments to CIA covers bond payments

A Low cost debt (along with SRECS) allows for an
attractive PPA price in NJ

http://service.govdelivery.com/docs/NJSOMER/NJSOMER_137/NJSOMER_137 20100222 131700 en.pdf

National Renewable Energy Laboratory Innovation for Our Energy Future


http://service.govdelivery.com/docs/NJSOMER/NJSOMER_137/NJSOMER_137_20100222_131700_en.pdf

3. Hybrid: Bond financing + PPA T cont.

Morris County, NJ Project Example
A Solar developer was Tioga Energy/SunDurance Energy
A 3.2 MW from 19 facilities for 7 local governments
A Bond Pricing with AAA County Guaranty: 4.46%
A Transaction closed in February 2010

Terms
A 15 Year PPA

A 1styear price in PPA: $0.106/kWh; Year 15 price: $0.16/kWh
A 3% annual escalator

A SREC sharing agreement between Tioga and Morris County

Year 15 price I s equivalent to to
Expected savings to the County: $2 million

Sources:

Somerset County, New Jersey
http://service.govdelivery.com/docs/NJSOMER/NJSOMER_137/NJSOMER_137 20100222 131700_en.pdf
Tioga Energy

http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php

National Renewable Energy Laboratory Innovation for Our Energy Future


http://service.govdelivery.com/docs/NJSOMER/NJSOMER_137/NJSOMER_137_20100222_131700_en.pdf
http://service.govdelivery.com/docs/NJSOMER/NJSOMER_137/NJSOMER_137_20100222_131700_en.pdf
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php
http://www.tiogaenergy.com/new-jersey-renewable-energy-pilot-program.php

NREL has many RE financing resources

A NREL Data: REFTI
A NREL Tools: CREST and SAM
A NREL Analysis: RE Finance Information Application




RE Finance Tracking Initiative (REFTI)

REFTI collects and disseminates
a wide array of RE project and
financial info.

http://financeRE.nrel.qgov/finance/REFTI

Provide the average INSTALLED COSTS (before incentives) and

0<5
5<75
7.5<10
10<12.5

Cents / kWh

12.5<15
15<17.5
17.5<20
20.0<22.5

225+

Participants Reporting

10

(o]

Regarding project EQUITY CAPITAL (based on after tax returns), please

tell us how your projects are generally structure...
(Expected Return on Tax Equity)

.ﬁ

=~

Wind
LEVELIZED COST OF ENERGY (LCOE)
1 Partigipants Repoging . 6 ;
—
WPV (<1 MW}
WPV (>=1MW)
Geothermal

i Other Technologies

PV<1MW PV>=1MW Other

20%+
L 18<20%
L 16<18%
L 14<16%
wl12<14%
W10<12%
w8<10%
W6<8%
u0<6%

Information includes:
ACost of equity & debt
A.COE

PPA terms

Ainancial structure
A\pplication of state and
federal incentives
AOther timely info



http://financere.nrel.gov/finance/REFTI

Simple LCOE Tools: Geo, Wind, PV

Goal: Develop simple, yet analytically robust Excel-based discounted

cash flow models (wind, PV, geo)

http://financere.nrel.gov/finance/content/ CRESImodel

Cost of Renewable Energy Spreadsheet Tool (CREST):

AGives PUCs & others a tool to quickly evaluate LCOE

ACan handle simple
ASimple to operate i no macros
ASolar, geothermal and wind

Whitepaper on Methodology:
AnRenewabl e Energy
A Toolkit for Establishing Cost-Based

|l ncentives i n the
http://www.nrel.qgov/docs/fy110sti/51093.pdf
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or complex | evel of
Check Notes

€

U

Selected Technology

Photovoltaic

Project Size and Performance

Generator Nameplate Capacity kW dc 2,200 ?
DC-to-AC Conversion Efficiency % 77.0% ?
?
MNet Capacity Factor, ¥r 1 %, ac 18.5% ?
Production, Yr 1 AC kWh 2745296 72
Annual Production Degradation % 0.5% ?
Project Useful Life years 25 ?
Feed-in Tarff Payment Duration years 25 ?
Feed-In Tariff Escalation Rate % 2.0% ?
% of Year-One Tariff Rate Escalated % 30.0% ?
Capital Costs
Select Cost Level of Detail Intermediate ?
?
Generation Equipment g $10,500,000 ?
Balance of Plant 5 $0 ?
Interconnection 5 $0 ?
Development Costs & Fee $ $0 ?
Reserves & Financing Costs $ 488,815 ?
?
Total Installed Cost § $10,988.815(] 2
Tntal Installed Mnst %A 9G ?



http://www.nrel.gov/docs/fy11osti/51093.pdf

Advanced Tool: Financing Structures

Included In System Advisor Model (SAM)

Partnership Type / All Equity Leveraged
Characteristics Partnership Partnership | Sale Leasebac| Single Owner
Flip Flip
EquityOwners Tax Investor / Tax Investor / Tax Investorl{essoy Developer
Developer Developer (Third party if sold)
ProjectDebt None Yes None Potential (Owner
Choice)
Return Target Tax InvestoAfter-Tax Tax InvestoAfter-Tax LessoAfter-Tax IRR  OwnerAfter-Tax IRR
IRR (Flip Target) IRR (Flip Target)
Cash Sharing Pre-Flip:Bifurcated PreFlip: Pro Rata LessorLease Owner: 100% of
Payment project cash
PostFlip:Primarily PostFlip: Primarily
Developer Developer Lessee: Project
Margin
TaxBenefit Sharing Pre-Flip:Primarily Tax PreFlip:Primarily Tax Lessoland Lessee Owner: 100% of
Investor Investor have different taxable project tax benefits
incomes

PostFlip:Primarily PostFlip: Primarily
Developer Developer ITC and Depreciation
goes toLessor

https://www.nrel.gov/analysis/sam/

Developed with help from Deacon Harbor Financial, Birch Tree Capital and Stoel Rives
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http://financre.nrel.gov/

NREL RE Finance 1 Original Content

http://financeRE.nrel.gov

Weekly Market Analysis Insight Articles

Awind Energy Rejoins the Leveraged Lease Club
Areasury Grant Termination on the Horizon

ADelivering Solar: Group Purchasing Drives Down Costs
ACan RECs Help Your Project Cross the Finish Line?

Regular Feature Analysis

A Power Purchase Agreement Checklist for State & Local
Governments

A First Known Use of QECBs will Save Yolo County at
least $8.7 Million over the Next 25 Years
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Technical Assistance and Resources

U. S. DOEGs Technical Assistance Progr
http://www.nrel.gov/applying technologies/state local activities/

TAP Webinars:
http://www.nrel.qgov/applying technologies/state local activities/webinars.

or you can e-mail Liz Doris for guidance: Elizabeth.Doris@nrel.gov

U. S. DOEépeciBooSumport

For additional help with solar policies and projects, contact STAT@nrel.gov for
more information

NRELOs RE Proj ect :htiphfaaneiREinelgowve bsi t e
Sign up for our newsletter: http://financere.nrel.gov/finance/contact

Database for State Incentives for Renewables and Efficiency
www.dsireusa.org

National Renewable Energy Laboratory Innovation for Our Energy Future


http://www.nrel.gov/applying_technologies/state_local_activities/
http://www.nrel.gov/applying_technologies/state_local_activities/webinars.html
mailto:Elizabeth.Doris@nrel.gov
mailto:STAT@nrel.gov
http://financere.nrel.gov/
http://financere.nrel.gov/finance/contact
http://www.dsireusa.org/




