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Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Introduction

Lazard’s Levelized Cost of Energy Analysis (“L.LCOE”) addresses the following topics:

B  Comparative “levelized cost of energy’ analysis for various technologies on a $/MWh basis, including sensitivities, as relevant, for U.S. federal
tax subsidies, fuel costs, geography and cost of capital, among other factors

B  Comparison of the imphed cost of carbon abatement for various generation technologies

Illustration of how the cost of various generation technologies compares against illustrative generation rates in a subset of the largest
metropolitan areas of the 1.8,

Illustration of utility-scale and rooftop solar versus peaking generation technologies globally

Iustration of how the costs of utility-scale and rooftop solar and wind vary across the U.8,, based on illustrative regional resources
Illustration of the declines in the levelized cost of energy for various generation technologies over the past several years

Compatison of assumed capital costs on a $/kW basis for varicus generation technologies

IHustration of the impact of cost of capital on the levelized cost of energy for selected generation technologies

Decomposition of the levelized cost of energy for various generation technologies by capital cost, fixed operations and maintenance expense,

variable operations and maintenance expense, and fuel cost, as relevant

®  Considerations regarding the usage characteristics and applicability of various generation technologies, taking into account factors such as
location requiretnents/constraints, dispatch capability, land and water requitements and other contingencies

Summary assumptions for the various generation technologies examined

Summary of Lazard’s approach to comparing the levelized cost of energy for various conventional and Alternative Energy generation
technologies
Other factors would also have a potentially significant effect on the results contained herein, but have not been examined in the scope of this
current analysis. These additional factors, among others, could include: capacity value vs. energy value; stranded costs related to distributed
generation or otherwise; network upgrade, transmission or congestion costs or other integration-related costs; significant permitting or other
development costs, unless otherwise noted; and costs of complying with various environmentsal regulations (e.g., carbon emissions offsets,
emissions control systems). The analysis also does not address potential social and environmental externalities, including, for example, the social
costs and rate consequences for those who cannot afford distribution generation solutions, as well as the long-term residual and societal
consequences of various conventional generation technologies that are difficult to measure (e.g., nuclear waste disposal, environmental impacts,
etc.)
While prior versions of this study have presented the LCOE inclusive of the U.S. Federal Investment Tax Credit and Production Tax Credit,
Versions 6.0 — 10.0 present the LCOE on an unsubsidized basis, except as noted on the page titled “Levelized Cost of Energy—Sensitivity to U.S.

Federal Tax Subsidies”
1 LAZARD Note: This study has been prepared by Lazard for general informatienal purposes only, and i s not mtended 10 be, and should not be construed as, financial or other adwvice,
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Unsubsidized Levelized Cost of Energy Comparison

Certain Alternative Energy generation technologies are cost-competitive with conventional generation technologies under some scenarios;
such observation does not take into account potential social and environmental externalities (e.g., social costs of distributed generation,
environmental consequences of certain conventional generation technologies, etc.), reliability or intermittency-related considerations (e.g.,
transmission and back-up generation costs associated with certain Alternative Energy technologies)

Slsr PN—Rrofiop Reddential 5138 5222
Solar PV —Rooftop C&I' $88 5193
Sedar PV—Community 578 §135
Solar IV —Crystaline Usility Scald™ $49 s61 592@

Solar PY—"Thin Film Uriliry Scald? $46 s56 92"

ALTERNA’
ENERGY™

Solar Thermal Tower with Stompd® 5119 5182 217 "¢
tiuel Cell? $106 $167
Microturbine? $76 $89
CGieothermal $79 s117
Bromass {ircer $77 $110
Wind 532 $62 sug ©
Tikonsl ciinerseatine et I IS osT D0 © Sl M8 PHE < ITIRESR 3= WMlhadl 8 —3 | || = b = ;?:Ij'!- [ """““--5";-;!--

Narural Gas Reciprocating Fngind™s %68 511

Gas Peaking §i65 $217
TR g 594 $210
; Nnclczlrm 597 $136

Coal” $60 $143

Gias Combined Cyele $48 $78

$0 $50 $100 S150 $200 250 S300
Levelized Cost ($/MWh) |

Sowrre:  Lagund estemutes.

Note:  1ere and throughout this presentanion, enless otherwise idscated, analysis assumes 6 debt at 8% nterest raie and AP equay at 12% cost for conveniional and Aleenatve Lnergy generaton technologies. Refleets glolsl,
dlustranve cimts of apial, which may be symificantly hagher than OECD countey costs of capiaal. See page 15 for addssonal desails on cost of ecapital. Anabyss does not reflect potenwal impact of recent draft aule 0 reypubate carbon
emusswns under Sectwon 11L{d). See pages 1820 for fuel comts fior cach technokygy. See following page for fomotes.

t Denomes disenbuted g wn technology.
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Unsubsidized Levelized Cost of Energy Comparison (concq)

(a)

(b)

©

G

(@
®

®

()

0
0
()

Analysis excludes integraton (e.g,, grid and conventional generation Investment to overcome system intermittency) costs for
intermittent technologies.

Low end represents single-axis tracking system. High end represents fixed-dlt design. Assumes 30 MW system in a high insolation
jurisdiction (e.g., Southwest U.S.). Does not account for differences in heat coefficients within technologies, balance-of-system costs
or other potential factors which may differ across select solar technologies or more specific geographies.

Low end represents concentrating solar tower with 18-hour storage capability. High end represents concentrating solar tower with
10-hour storage capability.

Nlustrative “PV Plus Storage” unit. PV and battery system (and related mono-directional inverter, power control electronics, etc.)
sized to compare with solar thermal with 10 hour storage on capacity factor basis (52%). Assumes storage nameplate “usable
energy”’ capacity of ~400 M\Wh,,, storage power rating of 110 MW, _ and ~200 MW,__ PV system. Implied output degradation of
~0.40%/year {assumes PV degradation of 0.5%/year and battery energy degradanon of 1.5%/year, which includes calendar and
cycling degradation). Battery round trip DC efficiency of 90% (including auxiliary losses). Storage opex of ~$10/kWh-year and PV
O&M expense of ~$9.2/kW DC-year, with 20% discount applied to total opex as a result of synergies (e.g., fewer truck rolls, single
teamn, etc.). Total capital costs of ~$3,900/kW include PV plus battery energy storage system and selected other development costs.
Assumes 20 year useful life, although in practice the unit may perform longer. Illustrative system located in U.S. Southwest.

Diamond represents an illustrative solar thermal facility without storage capability.

Represents estimated implied midpoint of levelized cost of energy for offshore wind, assuming a capital cost range of $2.75 — §4.50
per watt.

Represents distributed diesel generator with reciprocating engine. Low end represents 95% capacity factor (i.e., baseload generation
in poor grid quality geographies or remote locations). Fligh end represents 10% capacity factor (i.e., to overcome periodic blackouts).
Assumes replacement capital cost of 65% of inital total capital cost every 25,000 operating hours.

Represents distributed natural gas generator with reciprocating engine. Low end represents 95% capacity factor (Le., baseload
generation in poor grid quality geographies or remote locatons). High end represents 30% capacity factor (i.c., to overcome periodic
blackouts). Assumes replacement capital cost of 65% of ininal total capital cost every 60,000 operating hours.

Does not include cost of transportation and storage.
Does not reflect decommissioning costs or potential economic impact of federal loan guarantees or other subsidies.

Reflects average of Northern Appalachian Upper Ohio River Barge and Pittsburgh Seam Rail coal. High end incorporates 90%
carbon capture and compression. Does not include cost of transportation and storage.
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0[

Levelized Cost of Energy—Sensitivity to U.S. Federal Tax Subsidies®

Given the extension of the Investment Tax Credit (“ITC”) and Production Tax Credit (“PTC”) in December 2015 and resulting subsidy
visibility, U.S. federal tax subsidies remain an important component of the economics of Alternative Energy generation technologies (and
government incentives are, generally, currently important in all regions)

Salar PV—Roofiop Residential $138 $222
$105 $168
Solar PV—Raouftop Cél $88 5193
e e ————
Saolae PV—Community $78 $135
sc2 I 5108
Solar 'V—Crystalline Unlity Scale ® $19 561
£39 N9
Salar PY—Thin Film Urility Scale ® $i6 $56
$36 A
Solar Thenmal Tower with Stomge © S19 $182
503 I 139
Fuel Cett ™ $106 5167
59 I $143
Microtucbine 576 589
s74 I $86
Geathermal'? $79 st17
R —i
Biomass Direer® $77 s110
s60 I 101
Wind® $32 $62
s+ N 8
S0 $50 S100 St50 S200 $250 S300
Levelized Cost ($/MWh)
@ Unsubsidized B Subsidized
Sourve:  Largund estimates. :
{a) Unless otherwise noted, the subsidized analysis assumus projects placed mto service in tme to qualify for full FTC/ITC. Assumes 30%= debe at B.0° = interest rae, 50° e rax equuy at 10.0%% cost and 2P .
commaon equity a1 12.0% cost, unless otherwise noted.

] Low end sepresents a single-axis tracking system. 1ligh end represents a Bxed-tilt design. Assumes 30 MW nstallanon in lagh mselation junsdiction (e, Southwest 1LS ).
() Lo end represents concentrating solar 1ower with 18-hour storage. [high end represents concentrating solar tower with 1-hour storage capability.
] The 1TC for fuel cell technologies 15 capped ar S1L3MY0.5 KW of capacny.
{c} Reflects 10% ITC only. Reflects no ITC. Capatal structure adjusted foe Jower ITC; assumes 501 debe ar 8.0F s mierest rate, 30F 5 tax equety at 1R cost and 20°= common equity at 120P« cost.

] Reflects no 1TC. Reflects $23/MWh PTC, escalated at ~1.5% annually for a weem of 10 years,
W Refleets no ITC. Reflects $23/MWh IFTC, escalated at ~1.5%% annually for a term of 1 years. Due t high capacity factor and, refatedly, high PTE iavestor appetite, assumes 152 debe ar B0%% interust
rate, TP 1ax equiy ar 1000° s cost and 15 common equary at 124 cost.
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Levelized Cost of Energy Comparison—Sensitivity to Fuel Prices

Variations in fuel prices can materially affect the levelized cost of energy for conventional generation technologies, but direct
comparisons against “competing” Alternative Energy generation technologies must take into account issues such as dispatch
characteristics (e.g., baseload and/or dispatchable intermediate load vs. peaking or intermittent technologies)

Solar PV—Rooftop Residential $138 5222
Solar PY—Rooftop C&l S88 $193
Solar PN —Communty 5§78 $135
Solar P —Crvstalline Utility Scale 549 $61
Solar PV —1Tun Film Urility Scale 46 856
ALTERNATIVE R
Solar Thermal Tower with Storyge s119 $182

ENERGY

el Celt s98 |} B s
Microturhine sc ll N s

Cieothermal 579 s17
Biomass Direet 5713 |} B sus
Wind $32 562

e Diczel Reciprocating Fngine = ""-“""““-“;;6-6“3"-"“"““-“hﬁ-;i-z-'?"
Natural Gus Reaprocating Fagioe $57 - - $113

Gas Peaking s155 [ B s>

CONVENTIONAL —— ot | | s
Nuclear so4 | | swo
Conl 557 I B sus
Gas Combined Crele $42 . 585
$0 550 $100 £150 %200 5250 300 £350

Levelized Cost (8/MWh) |

Sonre:  Patgund estimates.
Note:  Darkened areas in honzontal bass represent low end and high cod levehzed cost of energy corresponding with £25%s fuel pace flucinanons
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Cost of Carbon Abatement Comparison

Ex. AA-D-20

"ED COST OF ENERGY ANALYSIS—VERSION 10. I}

As policymakers consider the best and most cost-effective ways to limit carbon emissions (including in the U.S,, in respect of the Clean
Power Plan and related regulations), they should consider the implicit costs of carbon abatement of various Alternative Energy
generation technologies; an analysis of such implicit costs suggests that policies designed to promote wind and utility-scale solar
development could be a particularly cost-effective way of limiting carbon emissions; rooftop solar and solar thermal remain expensive, by

comparison

B Such observation does not take into account potential social and environmental externalities or reliability or grid-related

considerations
CONVENTIONAL GENERATION ALTERNATIVE ENERGY RESOURCES
Gas Combined Solar PV Solar PV Solar Thermal
Units Coal®™ Cycle Nuclear Wind Rooftop Residential Utility Scalel<) with Staragel)
Capieal Invesiment/ KW of Capaciy™ S/kwW 53,000 1,006 $5,345 51,250 S2000 SE,450 510,296
Total Capital Investment $mm $1,800 $704 53,339 $1,263 $6,380 $2,697 $6,795
Facily Gutput MW G TH) 620 1010 o 1860 60l
Capacity Factor % U3%u . 8P . L _55% 18 o #5%0
Effective Facility Output MW 558 558 558 558 558 558 558
MWh/Ycar Produced™ GWh/yr 4, BEE 4, HHH 4, BHH 4, HBH 4, HHA 4,584 LR
Levehzed Cost of Enenry S/NMWh Solb S48 97 532 5138 349 S119
Total Cast of Energy Produced $mm/yr 2] $234 5474 $158 $673 =)o $582
CO; Equivalent Emissions Tons/MWh 092 0.51 — — — —
Carbon Emuted mm Tons/yr 4.51 2.50) - — — -
Difference in Carhon Emissions mm Tons/yr
ve, Cual - 201 451 451 451 4.5
ve Cras 2.5 50 2.50 250 2.50
Difference in Total Encrgy Cost Smam/yr
vs, Coal — (562 S179 {5138) 377 4 S2HG
vs. Gas —_ — $241 576) 5439 $4 SR
| Tmplied Abatement Cost/(Saving) . e T
T v Coal — (531) 540 {s31) 584 [Cs3]® 563
1 vs. Gas —_— — S96 ESm) sS176 $1 $139

Soseces Lazrd estimates.

Note: Unsubsidized figures. Assumes 2016 dollars, 20 — ) year economic life, 40°% tax rate and five — H) year tax hife.

Assumes 2,250 annual escalation for Q&M costs and fuel prices. Inputs for cach of the various technolyges are those

associated with the low end levelized cost of energy. LCOL figures caleulated on a 20-year basis.

(a) Includes capitalized financing costs dunng construction for geacration types with over 24 months construction time.

(b) Refleets average of Northern :\pp:ﬂnchlnn Upper Ohio River Barge and Pittsburgh Seam Rail coal. Does not

ncorporaie carbon capture and compression.
(¢} Represents crystallme unbity-scale solar with single-axis tracking.
) Low end represents concentrating solar tower with 18-hour storage capabiliny.
(i Al facilines llustranvely sized 1o produce 4888 GWh/yr.

6/ LAZARD
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Ilustrative Implied Carbon Abatement Cost Calculation:

£) Difference in Tonl Eoergy Cost vs. Coal = @ - @
= $237 mm/yr (solar) — $296 mm/yr {coal) = (558) mm/yr

e lmplied Abatement Cost vs, Coal = 0-0
= (858) mm/yr = 4.51 mm Tons/yr = (313)/Ton [
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Generation Rates for Selected Large U.S. Metropolitan Areas®

Setting aside the legislatively-mandated demand for solar and other Alternative Energy resources, utility-scale solar is
becoming a more economically viable peaking energy product in many key, high population areas of the U.S. and, as pricing
declines, could become economically competitive across a broader array of geographies

B Such observation does not take into account potential social and environmental externalities or reliability-related

considerations
Price ($/MWh)
$200 [— Gias Peaker $191 ]
180 = T - i{:;:-ﬁ-up “I.".',Idl:l‘l-ll;l
Solar S180
160
140

$126

Community Solar §107 |

120
100
$85
80 CCGT 563
Crysulline Udhty-Scale
60 Solar® §55
Thin Film Uility-Seale
40 Solart §51
20
0 - P — —— — ey
Metropolitan Los Chicago Philadelphia D.C. Boston [Husteanve ULS.
Statistical Area Angeles Generation-Only
Chaspe

Sonreer LD Farond estinutes,

Note:  Actual debivered generabon prices may be higher, reflecting histoncal composiion of resource portfols. All technobiyges represent an average of the bigh and low levelized cost of energy values unless
otherwise noted, Represents average retail rate for generanon-only utilny charges per EEI for 12 months ended December 31, 2015,

@ Includes only these cities among top ten i populanon (per LS. census) for which geacranon-only average $/kWh figures arc available.

) Represents erysialline wtiliny-seale sofar wath single-axis imeking desipn. Excludes Investment Tax Credi.

@© Represents thin film utility-seale solar with single-axas tracking design. Excludes Investment Tax Credit

7 LAZARD
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0 |

Solar versus Peaking Capacity—Global Markets

Solar PV can be an attractive resource relative to gas and diesel-fired peaking in many parts of the world due to high fuel costs;
without storage, however, solar lacks the dispatch characteristics of conventional peaking technologies

—— — S = = = -y

us. | $61 e — 3 $193

Australia h $45

Brazil |

GAS PEAKER indin
VERSUS
SOLARME

South Africa |

Japan

Northern Europe

__________ $196 $24H |
USs. sy —— W |
| $183) s S b ,
Australa | — 51 - |
| 52591 sa89 o $358
Brazil r 56 EEEessssessesessssssssmm 5201
DIESEL | 2098 42 5351 _ ]
RECIPROCATING Ll "
ENGINE VERSUS ! $216]  su9 8355 f
SOT AR South Afnca ] $loY ,’
2901 5263 8365
Japan | 55 DS, 5230 1
| £2521  sam1 $351 'r
Norihern Europe | M e e 5208 4‘
{ S345)  sa35 $144 |
S0 S50 S100 S150 $200 $250 $300 S350 S400 S450
B Solar ; Dicsel Fuel Cost Levelized Cost ($/MWh) Gas Peaker/Diesel Generator

Sowrve: World Bunk, INLY Waterborne IING and Lagund ettimates.

{a) Lo end assumes crystalline utility-seale solar with 2 fixed-eils desipn. 1 ligh end assumes moftop C&I solar, Solar projects assume illusteative capacity factors of 26% — HP. for
Australia, 26% = e for Brzil, 229 - 23% for India, 27"« — 297 for Suuth Afnca, 16%s — 182 for Japan and 13%0 = 16%a for Northern Lurope, Equity TRRs of 1270 ane assumed
for Australia, Japan and Noethern Europe aad (8% for Brazil, India and South Afca; assumes cost of debt of 8% for Australia, Japan and Noaherm Burope, 14.5%% for Brazil, 137
for India and 11.5% for South Afnca.

() Assumes natural pas prces of S400 for Austrbia, S840 for Brazil, 5700 for India, $7.00 for South Africa, $7.00 for Japan and $6.00 for Northern Eurnpe (all in US.S per MM Htu).
Assumes a capacity factor of 1%,

(c} Diesel assumes high end capacity factor of 10°6 representing intermurtent wiilization and low end eapacity factor of Y5% representing baseload uilizaton, Q&b cost of $30 per
kW /year, heat cate of 10,000 Bru/kWh and wotal capital costs of 5500 w S8K) per kW of capacity. Assumes diesel pnces of $3.60 for Australia, $2.90 for Beazil, $3.00 for India,

8 l LAZARD §3.20 for South Afnca, §3.50 for Japan and $4.80 fur Northern Furope {all in US.$ per gallon).
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION'10.0

Wind and Solar Resource—U.S. Regional Sensitivity (Unsubsidized)

The availability of wind and solar resource has a meaningful impact on the levelized cost of energy for various regions of the
U.S. This regional analysis varies capacity factors as a proxy for resource availability, while holding other variables constant.
There are a variety of other factors (e.g., transmission, back-up generation/system reliability costs, labor rates, permitting and
other costs) that would also impact regional costs

Northeast

Southcast
SOLAR™

: Midwest

Texas

Southwest

LCOI v10.0 Wind

Northeast

Southeast

WIND"

Mudwest

Texas

Southwest

S0

Sounr:  Lugunt estimates.

Newe:

@
)
(4]

L.COE v10.0 Solar

$75
71
$67
$52
548
s32 [ s
544 $66
$51 77
§32 $51
$36 $51
$44 $66
550

| Levelized Cost ($/MWh) |

$242

5228

$215

5173

i e L . A A, O O B A O s ) {

5200 8250

Assumes solar capacity faciors of 16% — 1B% for the Nonheast, 17% = 190 for the Southeast, 1875 = 2074 for the Midwesy, 2070 = 26% for Texas and 22% — 28%% for the Southwest. Assumes wind

capacity factors of 35%s = s for the Nonheast, 30°P s — 35% for the Southeast, 45" — 55%% for the Midwest, 45%s — 5074 for Texas and 35% — 40%% for the Southwest.
Low end assumes a crystalline utilry-scale solae fixed-nile design, as wracking technologaes may not be avatable i all grographues. Eligh end assumes a moftop C&T solar system.
Low end assumes a crystatline unbity-scale solar ficed-tile desygn with a capacay facvor of 210

Diamond represents a crystalline utility-scale solar single-axis iracking system with a capacity facior of 3P,

fuly Assumes an amshore wind generation plant with caputat costs of §1.25 = S1.70 per wan.
9 LAZARD
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Unsubsidized Levelized Cost of Energy—Wind/Solar PV (Historical)

Opver the last seven years, wind and solar PV have become increasingly cost-competitive with conventional generation
technologies, on an unsubsidized basis, in light of material declines in the pricing of system components (e.g., panels,
inverters, racking, turbines, etc.), and dramatic improvements in efficicncy, among other factors

WIND LCOE _ SOLAR PV LCOE
LCOE LCOE
$/MWh $/MWh
$250 - $450 -
400 1539
200 - 350 -
300 4 $323
150 -
250 -
$226 ~. 5204 $204
| 200 4 ~ : 177 $193 5193
100 - $166 $186 ™~ f - I
150 o $149 -~ —I- -
$148 $149 $149
$104 $126
. 109
50 4 | 100 $101 A 3 $88
‘ ! $91 : 370 $61
A - 50 ¥
$32  s32 B8 a9
0 " 2 y 7 ¥ 7 7 3 0 + 7 7 v = - T————
2009 2010 2011 2012 2013 2014 2015 2016 2009 2010 2011 2012 2013 2014 2085 2016
LCO.E 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 LCO.E 3.0 4.0 5.0 6.0 7.0 8.0 2.0 10.0
Version Vession
= Wind LCOE — Wind LCOE Crysulline Crystalline = = Ruooftop C&I Solar Rooftop C&l Solar
Mean . Hanpe Unility-Seale Solar Unility-Scale Solar 1L.COE Mean LCOE Range'?
LCOL Mean LCOE Range®™

Source:  Lagrd estimates.
(a} Represents average percentage decrease of high end and low end of LCOE range
o) Low end supresents erystalline unility-scale solar with single-axis tracking in high insolation jurisdictions {e.s., Southwest U.S.), while high end represents erystalline utility-scale

| solar with fixed-tilt design.
10| LAZARD (4 [arant's LCOE minsted reporting of roafiop C&1 salat in 2006,
Copynght 2016 Lazard.
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Capital Cost Comparison

While capital costs for 2 number of Alternative Energy generation technologies (e.g., solar PV, solar thermal) are currently in
excess of some conventional generation technologies (e.g., gas), declining costs for many Alternative Energy generation
technologies, coupled with uncertain long-term fuel costs for conventional generation technologies, are working to close
formerly wide gaps in electricity costs. This assessment, however, does not take into account issues such as dispatch
characteristics, capacity factors, fuel and other costs needed to compare generation technologies

Solar PV —Roufiop Reswdenual $2,000 $2,300
Solar PV—Rooftop C&l $2,100 $3,750
Solar PV—Commumty $2,000 52,800
Solar PV —Crystalline Unbity Scale 4 51,300 s$1,450 $3,90000 O
Solar PV—Thin Film Unility Scale ! $1,300  $1,450 $3,0000)
ALTERNATIVLE ;
ENERGY Solar Thermal Tower with Storage ™ $6,500 O $10,000  $10,300
Fuel Cell $3,800 $7,500
Macroturbine $2,500 $2.700
Geothermal $4,250 56,400
Buomass Direct §2,500 $4,000
Wind 51,250 51,700 $3,625(} < ¥
Diczel Reaprocatng Engine 5500 SR
Natural Gas Reaprocatng Lngine $650 5L100
Gas Peaking $800 51,000
CONVENTIONAL | ]GCLm $4,000 $14,500
Nuclear $5,400 $8,200 < $8,650()
Coal ™ $3,000 58,400
Gas Combimed Cycle $1,000 $1,300
St $1,500 S34HH) S$4,500 S6,00H) §7,500 $9,000 $10,500
Yowne:  Lasgnd extimutes. Capital Cost (5/kW) |
fa) Eligh end capatal cost eepresents the capatal cost assocated with the Jow end LCOE of unbity -scale solar, Law end capinal cost eepresents the capatal cost assoeated wath the high end LEOE of wnlity-seale solar.
®) Low end represents concenteanng solar tower with B houe storage capability. yh end nepresents concentrating solar tower with 18-bour storage capabiby.
(c} Thamond mpresents PV plus sty
(d} Duamond npresents solar thermal tower caputal costs witheut <t
11 LA ZA R D i} Represents estrmated madpont of capaal eosts focofishon: womd, assumung 3 capual cost ange of $275 < $4.50 per wanr
n Ehigh end represents Kempee and i incorporates 9 carbon captur: and compression. Daocs not mchude cost of tanspomaton 2nd stospe.
Copynght 2016 Lazard. @ Represents estrmate of current LS. new nuclear construction.

Reflecis averge of Narthem Appalachan Upper Ohio Rover Bange and Putsbungh Seam Ral coal. Does not mncorporaie carbon capiure and compresswm,
Nos prast of this mareral inay be copid, photopeed o dupbcateel m any form by any means or rdstnbuted wathout the pros consent of Lazand



Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10,0

Levelized Cost of Energy Components—Low End

Certain Alternative Energy generation technologies are already cost-competitive with conventional generation technologies; a
key factor regarding the long-term competitiveness of currently more expensive Alternative Energy technologies is the ability
of technological development and increased production volumes to materially lower the capital costs of certain Alternative
Energy technologies, and their levelized cost of energy, over time (e.g., as has been the case with solar PV and wind

technologies)
Solar 'V—Raoofiop Residential $125 $13 RIED)
Solar PY—Roofiop C&I 581 588
Solar PV—Community $72 $78
Solr PV—Crystalline Unility Seale®® s44 B s
ALTERNATIVE Solar PV—~Thin Film Utility Scale® $41 $46
ENERGY Solar Thermal “Tower with Storapee® $104 s15 ML)
Fuel Coll $51 os3 ; | s
Microturbine $33 sl E L 576
Geothermal $49 - s300  EYH
Biomass Direct $35 S13 [ 515 s §77
Wind ‘
T ———yc s . . oswe . sz "
Natural Gas Reciprocating Engine $68
Gas Peaking s119 o s8] $165
CONVENTIONAL 1Gee® 566 $94
Nuclear (¢} $73 [s15 51 SR
Conl 9 s41 EETT se0
Gas Combined Cycle s2 s1 T sas |
s0 " S5t Sion 5150“ L . S200 == _-Sﬁﬂ
| Levelized Cost ($/MWh) |
Capatal it @ Pued O&M S Varable ORM 8 Fuel Cost
Sownwe  Lagund estimates,
@ Represents the knw end of a unfity-scale solar single-axis tracking system.
) Represenis concentrating solar sower with 18-hour stormge capability.
12| LAZ ARD Eccl)) :‘)‘;TL:‘:‘:‘:'?“?::::::? c:dp:::uc‘:;mm and compression,
Copyright 2016 Lazaed, e} Does not seflect decommissinning costs or pormtal econoamic impact of federal loan guarantees or other subsidics.

G} Reflects average of Northem Appalachian Upper Ohio River Barge and Pinsburgh Scam Rail coal. Docs not incorporte carbon caprure and compression
Ny past of that materul may e cigrind photucopial or duplicated m any form by any means or redustnbsted without the prior cionsent of Lazand



Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Levelized Cost of Energy Components—High End

Certain Alternative Energy generation technologies are already cost-competitive with conventional generation technologies; a
key factor regarding the long-term competitiveness of currently more expensive Alternative Energy technologies is the ability
of technological development and increased production volumes to materially lower the capital costs of certain Alternative
Energy technologies, and their levelized cost of energy, over time (e.g., as has been the case with solar PV and wind
technologies)

Solar PV—Rooftop Restdental 519

Ba s

§222

Solar PV—Roofop C&l $182

Solar PV —Commumity 5126

$135

Solae PV—Crystalline Unliy Scale ™
Solar PY—Thm Film Unlity Seale3!
Solar Theemal Towee with Slurngc(h:
Fuel Cell
Microturbine

Geothermal

Biomass Direct

Dicsel Reciprocatng Engine'®
Natural Gas Reaprocanng Engine
Gas Peaking

IGCGHY

CONVLENTIONAL

Nuglear s
Coal(D

Gas Combined Cycle

50

Sonne: Lasunl eitemuler.

$61

§51 $56

&

$i64

5182

$167

T SEO

$89

ET s |

$150

$217

$183 B T s2ie

$110 5136

o=

5111 ¥143

$50 sz 578

S5 S1o0 S5 S0k

[Levelized Cost (s/MWh)|
B axed O&N B Vanable O&: Iy

$250 $300 SA5

Capual Cost

ol £ oamsi

(3) Represents the hph end of opline-seale solae fixed-tlt design.
®) Represents concencranng solar wower with 10-hour starage capability.
(c) Represents intermittent operation.
13 L AZARD w Incorporates %" o carbon caprure and comprresston. Does not include cost of transportation and storage.
Copyright 2016 Lazanl. e Does non reflect decommussionsng oot or potented econimic impact of federal kan guarntees or other subsidies.
n Based om of Nodhemn Appalachian Upper Ohao River Barge and Pinsbuggh Seam Rail coal. FHigh end meorporaies 90% = earbon capture and compression. Does not inclady cost of

transponaton and storage.
ot of this materal may e copeed, phaticopied or duplcated w any form by any means or eedistodted withaout the poor consent of L azan)



Ex. AA-D-20

LAZARQ'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0
Levelized Cost of Energy—Sensitivity to Cost of Capital

A key issue facing Alternative Energy generation technologies is the impact of the availability and cost of capital® on LCOEs
(as a result of capital markets dislocation, technological maturity, etc.); availability and cost of capital have a particularly

significant impact on Alternative Energy generation technologies, whose costs reflect essentially the return on, and of, the
capital investment required to build them

LCOE ;
($/MWh)’
$225 - $202
411 $192 +34%
17
$161 ¥ $161
$151 $142 $151 —f +42%
150 = $132 ~- $138  __ .
123 128 +33%
$114 ; : - $119 $ _ _:l ) b
= $100 30 g ) —$115 13y
By = g o
75 552 $58 s61 $63 . +21%
| $64
55 $59
$43 547 $51 $
After-Tax IRR/WACC 5.4% 6.2% 6.9% ! 77% | 8.4% 9.2%
{ i
Cost of Equity 9.0% 10.0% 11.0% | 120% | 13.0% 14.0%
; :
Cost of Debt 5.0% 6.0% T7.0% I B.0% i 2.0% . 10.0%
= Solar PV—Rooftop Residential === Solar PV—Rooftop C&I Solar PY—Utility Scale
= Nuclear © Coal ¥ == Gas—Combined Cycle
[ Reflects cost of capital assumption utilized in Lazard’s Levelized Cost of Energy analysis
(1 Reflects potentially more prevalent North American cost of capital—see next page for addidonal details
Sowrre:  Vagard estimates.
@ Cost of capital as used herein mdicates the cost of capual for the asser/plant vs. the cost of capital of a particular investor/owner.
@) Reflects averape of high and low LCOE for given cost of capital assemption.
© Daes not reflect decommissioning ensts or potential economic impact of federad kian guarntees or other subsidies,
14 LAZARD ) Bascd on averape of Norhern Appalachiaa Upper Ohio Raver Barze and Pittsburgh Seam Rail coal. Does not incorporate carbon capture and compression.

Copynght 2016 ] azan).

Na part of this matestal may be copred, pharucupsed o duplicates) i any form by any means or seelstnbuted wehout the prnr consent of 1azard



Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Unsubsidized Levelized Cost of Energy—Cost of Capital Comparison

While Lazard’s analysis primarily reflects an illustrative global cost of capital (i.e., 8% cost of debt and 12% cost of equity), such
assumptions may be somewhat elevated vs. OECD/U.S. figures currently prevailing in the market for utility-scale renewables
assets/investment—in general, Lazard aims to update its major levelized assumptions (e.g., cost of capital, capital structure, etc.) only in
extraordinary circumstances, so that results track year-over-year cost declines and technological improvements vs. capital markets

Solar PV —Rooftop Residenual $123 $197
- S IR __$138 SEaaaaaSSSSSSSSS—— 222 == _
Solar PV —Rooftop Cl §76 5168
. y " _$§ IS 5193
Solar PV—Communuy 866 sli6
g ey s78 _ 135 B - . - S |
Salar PV—Crystalline Unility Scale™ 2 §52 & sg0 T
: _ $9 mmmm $61 ) ) S |
Solar PV—Thun Film Urility Scale® $39 548 o ggod
) $i6 EEEE 556 ! e
Solae Thermal Tower with Storage! $99 $149 P
S1Y a—— 150 5194
Fuel Cell S101 5156
$106 I 5167 . N . . B
Ahcruiturbine 573 $86
$7C = 539 AL )
Geothermal $72 $106
- _579 fees o —— 1 $117 ) i} g Y I R
Hiomass Direct 573 $103
e, . S'.n MEEE——— 110 - 3 ) O,
Wind $29 $56 )
£)7 — 562 08 e e )
777 T Biesel Recipricating Engincs | = R o S St R TS e 3369
| S . I S 5211 EE—— 5281
Natwral Gas Reaprocanng Engine™ | $67 $95
Gas Peaking | 5151 $200
& §165 EEEEE— 5217
1IGCC" T 583 ——————— 2 BT " TR
CONVENTIONAL P R ______________| $210_ - ]
Nuclear” | 585 sy
T _— %07 I $136 . - - |
Coal 854 $124
Gas Combined Cycle | 346 $72 I
| (— $i8 IR 578 N SO
&0 550 5100 S150 52 S250 S3000
Levelized Cost ($/MWh)
Cost of Capital: 6% Cold / 10% CoE B Cosrof Capuial: 8% Col) / 12% CoE

Sonrrer  Lazunt estinates.
Note:  Reflects equivalent cost and operational assumpnions as pages 2 = 3. Analysts assumes 64" =« debi at 67s mterest rate and 07« equity ae 10%= cost for conventional and Alternative Enerngy generaton
technologies. Assumes an average coal price of $1.47 per MMBeu based on Northern Appalachan Upper Ol River Barge and Pansburgh Seam Rail coal. Assumes a eange of SIG5 - $1.33 per
MAMB based on llinoss Based Rail for IGCC. Assumes a natural gas poce of §3 45 pee MAMB for Fuel Cell, Miceoturbme, Gas Peaking and Gas Combined Cyele, Analysis does not seflect potential
umpact of recent deaft rule o regulase carbon emissions under Secuon 111{d).
Denates distnbuted penernon technology.

t
15 LAZARD

Copyogist 20M6 Lazand.
Nogrart of ths maternal may be copeed, photocopeed on duplecated o any form by say mcans of cedaimluted without the poor comsent of Lazand



Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0 |

Energy Resources: Matrix of Applications

While the levelized cost of energy for Alternative Energy generation technologies is in some cases competitive with
conventional generation technologies, direct comparisons must take into account issues such as location (e.g., centralized vs.
distributed) and dispatch characteristics (e.g., baseload and/or dispatchable intermediate load vs. peaking or intermittent

technologies)
® This analysis does not take into account potential social and environmental externalities or reliability-related considerations
CARBON LOCATION DISPATCH
LEVELIZED NEUTRAL/ STATE
COST OF REC OF LOAD- BASE-

ENERGY POTENTIAL TECHNOLOGY DISTRIBUTED CENTRALIZED GEOGRAPHY INTERMITTENT PEAKING FOLLOWING LOAD

SOLAR PV Sobth — 22708 v Commercial o o Universal® v v
SOLAR THERMAL  St19— 182 v Commerciat v Vanes v v v
Smersng
FUEL CELL $106 — 167 ? Emegingd v Universal v
Commercial
ALTERNATIVE Emerging/ .
- ? v »
S MICROTURBINE = §76- 89 ; b Universal i
GEQOTHERMAL 579-117 v Mature v Vanes +
BIOMASS DIRECT 77— 110 v Aature v Universal v o
ONSHORE WIND $12-a2 v Marure ¥ Vanes ¥
DIESEL
RECIPROCATING = 5212 -] = Mlaruse ¥ Universal v v v o
ENGINE
NATURAL GAS
RECIPROCATING 568 —101 x Mature L Universal v - v o
ENGINE
GAS PEAKING $165 - 217 x Mature v o Universal v v
CONVENTIONAL 16cC $94— 210 il Bitergiir " Co-located o #
rural
NUCLEAR 97 - 136 7 ?Iamr?/ e Co-located or v
Emenging rural
COAL 60— 143 xie Maturct v Coducarud ur v
rural
GAS
COMBINED S4H - 7H £ Marure v ¥ Universa) v v
CYCLE
Yourve: Iargund eitinvutes.
(2} Represents the full range of solar PV wechnologies; low end represents thin Gilm utility-scale solar single-axis tracking, high end represents the high end of ronftop residential solar.
) Qualification foe RI'S requirements vanes by location.
fc} Could be considered carbon asutsal 1echnolopy, assuming carbon capture and compression,
16 LAZARD ()] Carbon capture and compression technologies are in emerging stage.

Copynght 2016 Lazard.
Nu pact of this materul may be coped, phorocopsed or duplicated m any foren by any means or redustnlated withou the praos ciment of Lazand



Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Levelized Cost of Energy—Methodology

Lazard’s Levelized Cost of Energy analysis consists of creating a powet plant model representing an illustrative project for each relevant
technology and solving for the $/MWh figure that results in a levered IRR equal to the assumed cost of equity (see pages 18 — 20 for

detailed assumptions by te‘:hnOlogY) WIND — HIGH CASE SAMPLE CALCULATIONS

Year™ 0 1 2 3 4 5 Key Assumptionst©) |
Capacity (MW) - (A) 100 100 100 100 100 Capacity (M) 100|
Capacity Factor (%) — (B) 38% 38%a 38% 38% 38" [Capaaity Factor 38%
Total Generanon (000 MWh) = (A) x (B) = ({(* 329 329 320 320 320 Fuel Cost (S/MMBr)™ so.wl
| Levelized Enengy Cost ($/MWh) - (D) 86175 $6175 S61.75 561.75  $61.75 | IHeat Rate (Beu/kWh) 0
Total Revenues = (C) x (D) = (E}* $20.3 $20.3 $20.3 $20.3 $20.3 Fixed O&M ($/kW-year) $40.0
Variable O&M (S/MWh) $0.0
Tatal Fuel Cost ~ (I7) S0.0 50.0 S0.0 S0.0 50.0 O&M liscalacon Rate 2.25%
Total O&M - (G)* 4.0 41 4.2 4.3 4.4 Capital Structure
Total Operating Costs ~ (F) + (G) = (H) $4.0 4.1 S4.2 S43 S4.4 Debe 60.0%
Cost of Dbt 8.0%
EBITDA - (E) - (I) = (I) $16.3 $16.2 $16.1 §16.0 $15.9 Equity o
Cost of Equiry 12.0%
Debt Qutstanding - Begninning of Period - (J) 51020 51000 597.8 5054 $92.9
Debt - Interest Expense — (K) B3 8.0 7.8 (7.6) 7.4 Taxcs and Tax Incentives:
Debe - Principal Payment - (1) (2.0) 22 (2.4 (2.5) {2.8) Combined Tax Rate 40%
Levelized Debt Service = (K) + (1) = (M) ($10.2)  (510.2) (810.2) (510.2) (510.2) Lconomic Life (ycars)(c) 20
MACRS Depreciation (Year Schedule) 5
EBITDA - (I) S163  S162  SI6t  S160  SI59 Capex
Depreciation (MACRS) - (N) (34.0) (54.4) 32.6) (19.6) (19.6) EPC Costs (§/kW) §1,100
Interest Expense — {(K) {8.3) (8.0) (7.8 {7.6) (7.4) Additonal Owner's Costs (S/kW) $600
Taxable Income — (I) + (N) + (K) = (0) (§25.9) (546.2) (524.4) ($11.2) (SIL1) I'ransmission Costs (§/kW) 50
Tatal Capital Costs (5/kW) $1,700
Tax Benefit (Liability) - (0) x (tax ratc) = (B) s104 SI8.5  $97  s45  $4.4
) Total Capex ($mm) $1
Afier-Tax Net Equity Cash Flow - (I) + (M) + (P)={Q)  (§68.0)  $16.5 $24.5 515.7 $10.3 $10.2 .MI
b ¥ |1RR For Equity Investors |12,0% I Ees
Soury: Doaand extimates
E“"'“ :§::ﬂ;;| L‘:&: {[:"(il';:::‘ presented for dlustrauve purposes anly Technology-dependent
(a} Assumes half-year eonvention for discounung pumposes. Levelized
®) Assumes full moacnzanon of ax benefits of losses immediaicly
PILERAPD e sk L i,
Copyrght 2016 Lagand, ©  Beonomic bf sees debn amorzaiwon schedule. For companson purposes, all echnologpes ealeutate LCOI on 20 year KR bass,

Nes part of 1hus matenal may be coped, photicopeed i duphcated n any fiim by any hicans or redsinbuted srhout the pooe consent of Lzand



Levelized Cost of Energy—Key Assumptions

Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS-—-VERSION 10,0 |

Solar PV
Utility Scale— Utility Scale— Solar Thermal Tower
Units Roofiop—Residential Roofiop—C&I Community Crystalline'™ Thin Film'® with Storage™
Net Facility Output MW (K5 0.002 1 L5 30 30 11d
EPC Cost S/kW $2,000 $2,800 $2,100 - 53,750 52,000 - 52,800 $1,450 - 51,300 $1,450 $1,300 $9.000 - 58,750
Capital Cost During Construction S/k\W — — — — $1,300 $1,250
Other Owner's Costs S/kW included included mcluded included included included
Total Capitat Comt™ S/kw $2,000 - 52,800 $2,100 - 53,750 $20600 - $2.800 $1,450 - 51,300 $1.450 - 51,300 510300 - 510,000
Fixed O&M S/kW-yr $2000 - 52500 $15.00 - 52000 $1200 - S16.00 $12.00 $9.00 $1200 - S$92.00 $115.00 - $80.00
Variable O&M S/MWh 2 = . ‘ oL =
Heat Rate Bru/K\Wh 2 — - '] s —
Capacity Factor % 18% - 15% 25% - 20% 25% - 20% 0% - 2% % - 23% | 85% - 352%
Fuel Price $/NAMBu 0 0 0 0 - 0 0
Construction Time Months 3 3 6 9 : 0 36
Facility Life Years 20 25 ! 30 30 k1] 35
€O, Emissions Ib/MMBeu — - ‘ - - = j —
Levelized Cost of Energy™ S/AWh $138 - 5222 588 - 5193 $718 - 8135 S49 - S61 ; S46 - 556 S119 - 5182
Sowre:  Larant estinates.
@ Includes caputalized finanaing costs dunng constructon for generanon types with over 24 months construcnon time.
(1] While prior versions of this study have presented LCOE inclusive of the U.S, Federal Investment Tax Credit and Production Tax Credit, Versions 6.0 = 1010 present LCOE oa an unsubsidized bagis.
e Left column represents the assumptions used w caleulate the low end LCOE for single-axis tracking. Right column represents the assumptions used to calculate the high end LCOE for fixed-ile

design. Assumes 30 MW system in high insolation junsdiction {e.g., Southwest U5 Does not account for differeaces in heat eoefficients, balance-of-system costs or other potential factors which may
dfter acruss solar teehnologies.
) Left columa represents concentraning solar tower with 18-hour storage capabuliey. Ryghi column represents concentrating selar tower with 10-hour stoeage capability.

18| LAZARD
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Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Levelized Cost of Energy—Key Assumptions (contd)

Units Fuel Cell Microturbine Geothermal Biomass Direct Wind—On Shore Wind—OiT Shore
Net Facility Output hYlg 2.4 1 .25 20 35 100 210 385

EPC Cost S/kW $3,000 - §7,500 $2,500 - S2,700 $3,700 - 85600 82,200 $3,500 $950 $1,100 §2,750 - 54,500

Capital Cost Duning Construction S/kW - — §550 - SBOO $300 §500 - -

Other Owner's Costs S/kW $800 - SO included included included $300 - S600 mcluded
Total Capital Cost™ S/kW 53,800 - $7,500 $2500 - 52700 $4250 - $6,400 52,500 - S4,000 $1,250 - S$1,700 82,750 34,500
Fixed O&M SIkW-yr — 5685 - §9.12 .- i 595.00 $35.00 - $40.00 $80.00 - SH10.00
Vanable O&M S/MWR §3000 - 55000 STl - 51000 $3000 - S4000 | $15.00 — - -

Heat Rate Bru/k\Wh @ 7,260 - 6,600 10,300 - 12,000 — 14,500 — —_
Capacity Factor *a 95% 95% 90% - 85% 85% 55" - 38% | 48% - 40%
Fuel Price S/MMB 345 §345 — ¢ S1.00 - S200 — —
Construction Time Months 3 3 36 36 12 12
Facility Life Years 20 0 25 . 25 : 0 20
CO; Emissions ib/ MMBru o - 17 — - ' - — —
Levelized Cost of Enetgym S/NWh $106 - 5167 576 - 589 7 - 5117 l §17 - S1o 532 - 562 i S8 - 5155

Sonrve:  Largand estinsates,

{4 Includes captalized finaneing costs duning construction for generation types with over 24 maenths construcnon ume.

) Whide pror versions of this study have presented LCOE inclusiwe of the U8, Federal lnvestment Tax Creduit and Productuon Tax Creda, Versons 6.0 — HL0 present LCOE on an unsubsidized basis.

19 LAZARD

Copynght 2016 Lazard,
Sufran of this matenal may be copred, photecopeed or duplicared o any form by any means or cedustabiuted sathiout the oo consent of Lazard



Levelized Cost of Energy—Key Assumptions (concd)

Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Dicgel Reciprocating Natural Gas
Units Enginc®! Recipmeating Engine Gas Peaking 16ect® Nuclear™ Coal® Gas Combined Cycle
Net Facility Output MW 0.25 0.25 216 103 S8 1,0H (L) .}] 551
EPC Cost S/AW S5 - SBOO sS650 - S1LL 580 - $700) 333 - SHL6o S3800 - 55,300 S2,KH} 56,180 S750 - S1u00 |
Capital Cost During Construction S/ _ — SHXYY - STUH SO - S1400 500 S1,610 SHN) - Stim
Other Owner's Costs S/kW mchuded included §220 - S3m ] - 80 S6 - S1.500 5500 570 S0 - S20M
Total Capital Cost®™ S/kW S50 - SHO S630 - S1,100 SHN = SLOGO SHLID - S14,500 S5400 - S8 SIO00 - SHAO SL000 - SI300
Fixed Q&M S/kW-yr ‘ $15.00 SIS0 - S20.00 S50 — $25.M) 6225 - S73.00 S135.00 $40.00 - SROUN $620 - 5550
Variable Q&M S/MWH S15.00 Sl - $15.400 S0 - §750 S740 - SHS) Su50 - S075 §Zm - 5500 $350 - S22
Heat Rate Buu/kwh 10 I - 90HK) KA - 9,000 BA00 - 11,700 10,450 8,750 1240K) 6300~ 6,0 :
Capacity Factor Yo 95% - HPe 95% - % 11 5% HYtw 3% BiFfs - 4.
Fuel Price S/MMBiu | SI8.23 §5.50 $3.45 $1.33 - S065 $.85 $1.47 §3.45
Construction Time Moaths 3 3 25 51T - @ 69 6 66 36
Facility Life Yeas | a0 20 20 At 40 4 20
CO; Emissions It/ MM n - 11t u7 "7 10y —_ 21 117
Levelized Cost ol'Encrgym S/MWh $112 $2H1 s6b - S1n S5 - 8217 594 - 5210 U7 = 5136 Son - S143 S44 S7H
Sonrce:  atund estimates.
) Includes capitalized finanaing costs dunnyg construction for genertion types with over 24 months consteuction time.
0] Whik: pror versions of ths study have preseared LCOE inclusive of the US. Federal Investment Tax Credit and Production Tax Credut, Versions 6.0 = 10,0 present LCOE o an unsubsidized basis,
] Low end represents continuous operation. [sgh end represents intermittent operation. Assumes diesel price of ~S2.50 per gallon.
id) High end incorporates 9074 carbon capture and compression. [Daes not include cost of storage and transportation.
© Daoes not reflect decommussioming casts or potential cconomic impact of federal kan guacaniees or other subsidics.
(3] Reflects average of Northern Appalachan Upper Ol River Bagge and Pitesburgh Seam Rail coal. 1lgh end incorporares %P carbon capture and compression. Does not include cost of storage and

transportation.
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Ex. AA-D-20

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Summary Considerations

Lazard has conducted this study comparing the levelized cost of energy for various conventional and Alternative Energy
generation technologies in order to understand which Alternative Energy generation technologies may be cost-competitive with
conventional generation technologies, either now or in the fiture, and under various operating assumptions, as well as to
understand which technologies are best suited for various applications based on locational requirements, dispatch
characteristics and other factors. We find that Alternative Energy technologies are complementary to conventional generation
technologies, and believe that their use will be increasingly prevalent for a variety of reasons, including RPS requirements,
carbon regulations, continually improving economics as underlying technologies improve and production volumes increase,
and government subsidies in certain regions.

In this study, Lazard’s approach was to determine the levelized cost of energy, on a /MWh basis, that would provide an after-
tax IRR to equity holders equal to an assumed cost of equity capital. Certain assumptions (e.g., required debt and equity
returns, capital structure, etc.) were identical for all technologies, in order to isolate the effects of key differentiated inputs such
as investment costs, capacity factors, operating costs, fuel costs (where relevant) and other important metrics on the levelized
cost of enetgy. These Inputs were originally developed with a leading consulting and engineering firm to the Power & Energy
Industry, augmented with Lazard’s commercial knowledge where relevant. This study (as well as previous versions) has
benefited from additional input from a wide variety of industry participants.

Lazard has not manipulated capital costs or capital structure for various technologies, as the goal of the study was to compare
the current state of various generation technologies, rather than the benefits of financial engineering. The results contained in
this study would be altered by different assumptions regarding capital structure (e.g., increased use of leverage) or capital costs
(e.g., a willingness to accept lower returns than those assumed herein).

Key sensitivities examined included fuel costs and tax subsidies. Other factors would also have a potentially significant effect
on the results contained herein, but have not been examined in the scope of this current analysis. These additional factors,
among others, could include: capacity value vs. energy value; stranded costs related to distributed generation or otherwise;
nenwork upgrade, transmission or congestion costs; Integration costs; and costs of complying with various environmental
regulations (e.g., carbon emissions offsets, emissions control systems). The analysis also does not address potential social and
environmental externalities, including, for example, the social costs and rate consequences for those who cannot afford
distribution generation solutions, as well as the long-term residual and societal consequences of various conventional
generation technologies that are difficult to measure (e.g,, nuclear waste disposal, environmental impacts, etc.).
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