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Supply-Side Resource Modeling Assumptions
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Natural Gas: 2«1 Combined Cycl (F-Frame)
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Natural Gas: 241 Combined Cycle (H-Frame)
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Utility-Scale Solar

Representatveplant i sinle-ars
Source:

tracing withcapaciy f 100 MW DC
NREL 2023 Annual Technclogy Baseine (ATE)

ln
AT8 etat:
Diec from NREL
NREL Moderate Caluaton
ariable it Real/Nonins T won g  aom  ow  wns g aom  ae  aom  ww  w aw W o  ws g  aw  aow aow Wi o o  gow  aon  gow  om  am  gow o
Totaton % = 250k 250 25 250% 2% 2% TR 250% 250% 2% 2% 0% 250 250% 250N 250 | 250K | 250% | 2506 | 250%  250% | 250%
Nominal Escalator (2021=1) 0.0 oo7s MR 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280 1312 1385 1379 1413 1e48 1485 1522 1560 1599 1639 1680 1722 1765 1809 185 1900 1948 199 204
Capital ost WA L6 SL25  S128 S5 S04 SLiet  SLI3  SLOSS  SL0B Sl s s s sM1 S0 s s st S0 S7 S0 sh2 s sa  Sed  Ssol  Seds s s Sel0
Fixed O&M S ACyear 52253 $2000 S50 52099 5048 51995  $1948  $18%  $i848 SIS  S1749 1699 $I650  S16OL  Sls52 153 $1525  SISM  $1698  $1484  SI47L  SlS7  SlAs S Sle17  $1404  $13%  SI37 51363 $1350
Captal ost ShwAC S35 S1350 S0 s s1aw S8 $1270 suasies  sLal sL209 S1159  SLIL  SLIA SLISO  SLAO  SLISS  SL7B  SLIET 51195  $1203  sLau  SLa1s  SLas  SLam 512§ s
Fixed OB SfwACyear $253 s;ss S5 Sme  S;el S;mel S Sas6 SwS S:db S23 S}m0 S2I9 SRO07 S S22 S;264 800 S336  S573  S410 S48 S2486  S3520  S1s63  S2e02  Swa2  SEL s sme
NREL Advanced
Variable e Real/Romina Tw  wn  wm  wom  aw  wm  ww  wow s  wom  ww  ww  wm 5 e s % ww  ww  aow  ww  om  won  mw  aom s o mw om0
Ination = 250% Zson  2s0% 250w 2 250% 250w 2s0% 25 250% 25 25 250w 250w 250% 25 soe 2 250w 2 25 s0%
Nomina Escalator (2021.+1) 000 - oors MM 105 1051 1077 1104 1131 1160 118 1218 129 1280 1312 1345 1379 1413 1418 1485 152 1560 1599 1639 1680 1722 1765 1. 185¢ 1900 198 199 2008
Capita Cost owac Real20215 SL6  SLm5 S0 115 SLI60  S1105  S1050 S5 S0 sess  sm0 7S S0 sees  se10  S03  ssd6 s s s Ss  Sse0 s Sws  ssw0  ss» s sy S0 sso3
fixed 02 SAWACyear Resi2021 $253  $200  $2130  S060  $1090  $1021  S1Bs  S;se  S;1s  S1eds  S1SAD 113 Slad6 S0 SI2  $1303  $1203  S1sy  S1273  S1263  Sasa  Shas  S13a  S1225 S5 S1205  S1%  Suss  Sum  sue
Capial Cont Spwac il S0 S Sims sias S SLml sias S S SLus  Sioe s s s swe s s sor  selw S0 Swn  Se  sses  So s s Siow o siow
fixed 02 SAWACyesr  Nominal 00 25 snss S Snu 91 9103 S04 2120 $000  S058 9023 1985 S1940  SIOL SIS SISE SIoi9  S19% S8 S000  S2050  S089 225 061 9198 S235 sam S0 9234 snas
t
ariable [Ty RealiNonina T won g  aom  ow  wn g aom s aom o  am aw W o  ws g  aw  aow aom Wi o o gow  aon o  om  am  gow
Totaton % = 250k 250 250% 250k 2 250% Zson 2sm  2s0% 2 250% 250k 2 250% 250% 25062 25062 T50% 25 250% 250w 250% 1 250%
Nominal Escalator (2021=1) 0.0 - oo7s MR 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280 1312 1365 1379 143 1e 1522 1599 1639 1680 1722 1765 1809 1854 1500 1348  19% 2046
Capital ost spwac L6 SL25  SI305 1285 1265 S1245  $1224  SL204  SLIE  SLISA  SLle  SL12e  SLA03  SL0B3 51083 $1046 s1010 s75 s S0 s sws s se0 sem s smis w00
Fixed O&M S ACyear 52253 s000  s74  Sol4s s 509 5070 5045 $2015 51993 51968 Slaz  $1917  S18sL  Swses  s1a4r $1808 $U70  s175L $173  $1703  $i6s  Si67s  Sless Sl sieis 199 siszs
Captal ost spwac Sae  sims o SLam s 108 S0 s s 5, s s s1453 15 15 S5 s1570 150 s1598 Sele sl sLe  SLeR  sLew
Fixed OB ShwACyear  Nominal S0 sms smss sams san sne e s $030  S460 S48 S50 S48 S578 S0 536 S2674 2752 $830  $870 5909 3949 598 S0 070 S0 sl s sun
nputs
Galaated
sour 1 om a6 s ams  ame  ame  aom 1 o s sess o aoer s
0951 035 100 105 Lol 107 L4 A1 L0 i1 121 las 120 131 1 15 14D e Las ;2 Lsw0 159 1ew  iew 172 176 1s09 18 1o 1oas
et Whtoamate 2% 2s% s o 2 s w2 s s asx o s s sk o % 2s s s s am o am se s sk o
et Tox e rederslBstte) 265 2 e e o e 2ex o e w3 w3 EPOR "R o S ol S o R R
atcutarion [ presnt Vale - Depreciation (PV-Dep) s
et ImecetDuingComsruction A5%  Asw  As A% a6 asK A7k ek a1 4 ask ask ase asasw ase asx ase As A4Sk s asx A sk A4Sk As ask A4S A asx A
wace %
RecoveyUelyears) 30
Cantal Recovery Factor(GRF) 6%
T el schecule) ISR S S S SESEESESSE s ox o ox ox  ox ok % o6 0% o6 0% o 0k 0% 0%
e case Market Adustment
P r— NowmaL SMSR $138M47 S1A710 SMATA S1IA11 SIAMIA SI4MS0 SLAMSI SIADTI S14SASH SIAG0R 147422 SIAMRGA S14320 SIS00S S151420 S1SI08 S1SISA SIMATI S15047 S156071 S17053 SISGAMR S15760 SI0SGS S1GTAG1 SIANET 162707 S16M7A S169775
NowNAL Fixad ORM IScve AC) 225 ;s smas S;min S Sm2  Saa0t  SMaD  S2a0  Samn  SanMa  Saedn  S2878  Se07  Sma  Saere  Sa Sme  Smet  SA30 S Smon  Smds  smm S0 Sq0 S0 sms  swen  smm
Varible O&M (5/MWh) - s s s s s - . s - . s - - s - s -8 - s
Canaciy Factor (%) E % aw mw % aw o w aw % B E S R I € T S SN S SR S S S S T S
Nowma Leo (w1 $am10 & amss S e & 3 & W7 § AN S doks & Aoms S 41 & ALSe & 41e § 000 & 4 & 4e0s & 4906 &S00 & 5212 § Sa34 & s7s 6 s34 & ST & G030 & ease & sLi1 & iS4 S eiss & @ S @7 & 0§ ma
i Mol 1043 108 ioss 10 10 1ok 106 108 ioi 106 loi 104 o 106 lon 104 108 104 108 108 los 108 108 106 108 108 108 108 106 108
ProjectFinance Factor w/TC) o 108 105 1063 108 1045 106 105 106 105 1o 108 los 1063 108 1083
ComstructonFiancefactor 1013 1013 1013 103 103 1053 10M  lol 1015 Lol 100 100 i Loy 100 100 io 10w lom iy 100 low 100 Loy iy 1oy o 0w lom im0
L0t Gales
Nowma Nac Tm wme Sam el Gam Smer Gmel el Swe Gin A SMm | San Gme e S 0o S0l Gim Sen fos Mmm tan ine e tam e dem o e
NowmaL E oot o6 Sman  smes  Smos  Saer  Smar  san savos sum son s S121 Sam Seer  Sem  Seise  Se206  Sease  Sea0s  Seas)  Seass  Sedd  Seass  Sesae  Seses  Seeod  Seeds
208 NaTE 2070 Real 1 Sioe  Gai0 e dme  Gne0 S G0 See  Sass  Smon a0 Sest  Gsm SMer Sl Saer  Soa0  Son  Gnas  So7 Mon &na S Gmi0 Sua S Gee Ssa Gun suor
s E 2070 ent 61 Sm Gean Swe Swi G Swe Sean Smed S0 SMAS S0 S\ Su17  Sm4n S0 SO47 S0 013 Sss  S07 S0 G046 SW SmI0 SnA G675 Sme Ssa1 Suna saor
fectue Copral Com
nowwal NoTC Nomina 1 26 Sl S71 Sam Sl Sid  SLa0 Siam  Sl4G SLe  Sidel  SLee  Sldm Sia  Sisr  Sisw Sis%  Sisan  Siseo Siso S0 Gis  Sism Sl Siese Sl Sien  Si6m  Siew  Siem
Nowwal C Nomina 1 seis Sm S0 e Sos  Sma S Su0  Swr  sose o1 Sses S S1100  S1a44  S1SM 1S  Sisa  S1sd9 189 S1s0  Sas  Sisey 6198 1606 Sl Sien  S6w  Sien  Siem
Rest 2023 Solr o 1 (sl 20201 s Suwen G G130 LMo S8 Siame S5 Sl S San  SLi0 615 S8 SL1  S10%  S0M0  S10@ 104 S1035  Sioo6 S S0 Sosi  Gem  Sow  See  Sw  Saso  San
Reat 2023 S0 sois S0 sws  sem S G sy swes o s sm e Sl S1om  S10  Sioss  sins  Sloos o  Soio ot sems  soe s swm  wo s
[ MACRS ¥r, | 2 [ 3 [ &« [ 5 [ &
[ T 02000 03200] 01920 outsa| oumsa| oose]
L T o0os2a | 09070 ossas| os2a7| ossss| omsa]
3
Aecumuiael
vear Canitl Facion dintons
) 1 103 ton[ son[ wonf son[ o] iowl o[ tos[ sowe] sow[ sew[ son] 1o sou] vow[ vow[ wow] sow[ tow[ sow] row[ o[ sew] iou] o[ sow] tow] sow[ sew] iow]
1 0 109 10s[ 103] rosef 1009 10s] 1osa] rosa|  10s6] ross] sosi] sosi[ wosi] 1os1 1osi] wosi| wosa[ wosil sosi] wosi| sosi| wosi] wosa| wesi| wosi] wosi[ sosi| wosi] o[ sesi[ wosi]
2 ) 1067 1067] v0e7] 1oer] 10671 1067] 10m] voss[  sore[ vosa] 1osel 1o0s6| voss] 10s6] 1086] 1os6| 10s6] 1oss| 1os6] 1os6| 10s6] 1oss| 1os6] 10oss| 1os6] 10s6] 10ss| 1oss| 10s6] voss|
= - = = = = = = = Utility-Scale PV Resource Classes
Global Horizontal Solar Irradiance
National Solar Radiation Database Physical Solar Model Area (sq. km)
g 1 5575 sa0% 285955
2 55-575 s20% 05147
s 52555 EES 351716
T 4 5525 28% 428289
5 47575 283% 469,396
5 45475 269% 687,604
7 a25-45 255% 616344
| B a-s2s 2% so7ase
9 375-4 223% s37441
e 10 ars 2% 7108
fEE



https://www.nrel.gov/gis/assets/images/solar-annual-ghi-2018-usa-scale-01.jpg

Utility-Scale Solar
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Utility-Scale 4-Hour Battery Storage
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NominalEsclstor 2021 +1) 000 - 0075 105 1051 107 1104 1131 1le0 11 128 129 120 131 135 139 1413 1ae  1ass 152 1560 1599 1639 1680 1722 1765 1809 1ssa 1900 1948 199 2046
Captal Cost S Rl 20215 Sum Sismo S5 $1283  S1211 $1150  SLio  Sios  Sio3  S9ss  Sw6  Se  Sam sss sw2  sms  sslo s e s sy si1 ss sem  sem  sees s Ses s  seo  ssme
Fned O&M - Resl 202 4318 S068  Sats0  S:00 S8 74 Ss S8  Ss08  soass  S;aed  s:225  Sais 245 $2106  S066  $026  $1985  $1947  $1907 S5 1828 S17as  Suan  S08  S1ees  S1629  SIse3  SI550  $1510 1470

Variable Unis Resl/Nominal I o sou _jom 2o 98 gos  jow _ jow _ jom  jom o  aom ;. TR TR 0 gom om0 1 a0 jon o o om0 R
o % 5 2506 2s0% 250 2s0% | 250% | 250% | 250% | 250% | 250%  250% 2 0% Es0% | 250% | 250% | 250% | 250% | 250% | 2506  250% % 25 2506 2s0% % 0% 2s0% | 250% | 250%  250%
NominalEscalator 2021=1) 000 - 0975 1025 1051 lom 1106 1131 1160 Ll 1218 1269 10 131 135 1379 1413 L4 1485 152 1560 159 1639 1680 1722 1765 1809 184 1900 1945 199 2046
Capital Cost snw Real 20215 $177 SLS $1784 SL80 186 S1837 SIS SLes9  SLEN0 SIS SLeS3  S1483  sLam Sl 2 SLe  SLaR S141 SL4L SL401 $1391  $1380 1370 $1360  $1350  $1340  SLa9  S1319  $1309  $1299  sLame
Fired 0&M Real 202 8 $3068 50 25 s 92 2 a8 76 sw0e  Swm  $37.07 656 0 3605 7 $isss  sw2s s 77 s Swze s 75 smas s swes  swn 221

Levelized Cost of Storage (LCOS) used for

S —— battery storage, with units of $/kW-month.

1077 11 1160 1189 las 1249 1280 145 Lass 12
25 5%

i 25% 5 5 2s% 2w asw  asx asx asx sk 2sx 2w asx 2w
Tax Rte Federa & State) dex oaex ex dex aex ek ek ek ek s ek 6% o aex aew oex o e o gex e o e
Interest During Consructon ase A ask A ase o ask A ek e A asx ask asx A ase ask sk ask sk sk Asx A4Sk ASK A4Sk ASK 4k 4S% A4Sk 4se ask 4%
wace %
Recovery e (years) 2
1TC (Model Schedule) o o ox o ox o ox o ox %o % ox % ox
NowinaL Ouerneht Castal Cot (SAWAC)  $168405 $156705 SUAZAG0 $184374 S200856 $202754 S200040 S197061 19313 190278 S16GEA4 S1AI7S7 19301  S19GASA S200163 $201720 S207a38 $211002 S214721 SMRASS $222023 S20M07 230145 204130 S2061R §242205 S24e4S7 S280676 SISA9S2 $250285 $263675
NowiNaL e ORM $/W- S210 s sisz2  samss 16 SS0RM  SS001  S4027 SRS SA7ST SRR S74S SR S4adh  SS004  SS0e3  Ss1B3  S27s  SsO6A  Ss4er  Ssese  S%ess  SsTsd  SSAS3  SS085  SR0S7  S1et 7 seaze  seams  ses;
VarableOBMMWR) § - $ - § - $ - $ - § o § . § - § - § - § - § - § - § o § o § o § - § - § - § - 5 - 5 - T
Copacty Factor (%) wk % o % vk % % % % % % % we o wx o wx w% ws % u% u% U% U%  U% U%  U% % w% % %
1059 1059 109 1059 10% 105 105 109 105 1059 1059 105 1059 1059 109
L0 Cles 8-t
NowiNaL Siar Siom S2a5 S120 Saer Sam $a@ S 222 S1299  S1273 S1296  $1310 143 Sam  S1ea1  S1925  S1959  $19.93  S028 9064 2100 213 217 S2m s o 9227 Sae a0 Saeas
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Utility-Scale 4-Hour Battery Storage

2020 2021 2022 2003 2004 2025 2026 2027 2028 2025 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 _ 2041 _ 2042 _ 2043 2044 _ 2045 _ 2046 _ 2047 _ 2048 2089 2050
250%  250%  250% _ 250%  250%  250%  250%  250% | 250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  2.50%
) 0927 0951 0975 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280 1312 1345 1379 1413 1448 1485 1522 1560 1599 1639 1680 1722 1765 1809 185 1900 198

ITC (Model Schedule] 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Inflation
Real Dollars Factor (2023 =

Overnight Capital Cost (Nominal §/kW)

2020 2021 2022 203 2024 2025 2026 2027 2038 2025 2030 _ 2031 2032 2033 2034 2035 2035 2037 2038 2039 2040 2041 _ 2042 _ 2043 2044 2045 2046 2047 _ 2045 _ 2089 2050

'NREL Moderate S1e8s 1587 S1829 S1802 S1765 1585  S1572 S1558  SLsAl  S1523 1503  S1517  S1531  S15a4 51557 61570 S1582 S1594 S1606 51617 1628 S1638 SL6A8  S1657 1666  S1674 S1681 S1688 51694 51699 S1704
NREL Advanced $1684  S1587 S1829 $1348  $1305 1269 $1246 $1220 $1193 $1163 SL131  $1139 S1147 $1154 S1161 SL168  SL174 SLI80  $1185  $1190 S1194 SL198  S1201  $1204 $1206 $1207 $1208 $1208 $1207 $1206 51203
NREL Conservative S1680  $1587 S1829  $1944  $2007 2028 $2000 S1L971 $1938 $1903 S1864  S1898 $1932 $1967 $2002 $2037 $2.073 $2110 $2147 $2185  $2223 $2262 S2301 $2301 $2382 62423 S2.465 $2507 $2550 2593 52637
Year-Over-Year % Change

EL Moderate % a% 2% A% 1% A% A% % 1% 1% % 1% % 1% % 1% % 1% % 1% % 1% % 0% 0% 0% 0% 0% 0%
NREL Advanced 6% A% 3% 2% 2% 2% 2% 3% 1% 1% 1% 1% 1% 1% o% 0% o% 0% o% 0% o% 0% o% 0% o% 0% 0% 0%
NREL Conservative % 6% 3% m A% % 2% 2% 2% % 2% % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% % 2% % 2%

Percent Difference from Moderate
NREL Advanced 00%  oow 0% IEEARINEEN -199% | 208% | 217%

NREL Conservative 00%  00%  00%  78% 137%  27.9%  27.0%  265%

2 20222023 2om 2009 2030 2031 2032 2033 6 2037 2 6 8
S1081  S1246  $1228  $1202 $1040 51027 $1036 51045 51055 S1465 51480 51530 1561 51573

NREL Moderate $1080  s1072 S1a91 1501 Sisas 1554 Si567
NREL Advanced $1147  $1081 $1246  $919  $889 3865  $8.49 814 S794  $773  $778  $783  $788  $859  $941 1090 $1095 S1100 $1104 $1108 S1112  SILIS  SI1L17  $1119  $1121  S1121  S1121  S1121  $1119  $1117
NREL Conservative 51147 $1081  $1246  $1324  $1367 $1381  $1363 51322 $1299  §1273  $1296  $1319  $1343  $1482  $1641 51925 $1959 51993  $2028  $2064  $2100 52136 $2173  S22.11  $2249 $2288  $2327 $2367 $24.07 52448
Range S000  S000  $000  $406  $478  $5.17  $514  $512  $509  $505  $501  $518  $536  $555  $622  S701  $835 864  $893  $924  $955  $988 $1021 $1056 $1092 $1128 S1L66 $1205 S$1246 $1288  $1330

LCOS (Real 2023 $/kW-mo)

2 20022023 2om 2037 2038 2040 2041 2042 7043 2040 2045 2046 2047 _ 2048 2045 2050
NREL Moderate Si137 S1278  $1228  $1173 51028 Si047 51029 993 975 $e57  $939 921 902  S884  S866 5848 830  sa12
NREL Advanced $1238  $1137  $1278  $919  $867  $823 6738 $719  Se85  $650  $639  $627  S616  Sess S99 $790  $7.75  $759  S7.44  $728  $713 %697  S682  S666  $651 9635  $620  $604  S589  $574

NREL Conservative 51238 $1137  §1278  $1324  $1334  $1315  $1266 $1169  $1120  $1071  $1064  $1057 $1049  $1129 $1220 $1396  $1386  $1376  $1366  $1356  $1346  $1336  $1326  $13.16  $13.06  $1296  $1286  $1277  $1267  $1257
Range S000  S000  $000  $405  $467  $452  $478 | S464  $450  $435  $421  S425  $429  $434  $474  §521  $606 611  $617  $622  $628  $633  $639  S64s  S6S0  S655  S661 666 $672  $678  $683

Contract PPA

2040 2041 2042 7043 2040 2045 2046 2047 2048 2045 2050

a-Hour BESS - Mid
d-Hour BESS - Low
-Hour BESS - High

Mid % Difference from NREL Moderate LCOS a%
Low % Difference from NREL Advanced LCOS 4%
High % Difference from NREL Conservative LCOS a%

PWP 2023 IRP - Utilty-Scale 4-Hour Storage Costs_NOMINAL $/kW-mo
20

20 2001 2002 2023 2024 2025 203 2028 2029 2030 2031 2032 2033 2034 2035 203 2037 2038 2039 2040 2041 _ 2042 2043 2044 2045 2046 2047 2048 2049 _ 2050
TRP - Base $1100 $11.00 SI1a1 1182 §1223  S1264 $1305 51346 1387 $1428  S1469 S1480 51491 1501 S1511 $1520 S1530 S1538 1546 S1554  S1561 S1567 S1573 S1577 S1582
1RP - Low $800  $8.00 $797  §793  $790  $787  $783 788  $8s59  $941 $1090 $1095 S$1100 $1104 $1108 $1112  SIL1S  SI1L17  $1143  $1121 1121 S121  S1121  $1119  $1117
1RP - High $1400  $14.00 $1458  $1517 $1575 $1633 $1691 $1750 $1808 $1866 $1925 $1959 $1993 $2028 $2064 $2100 $2136 2173 $2211 $2249 $2288  $2327 $2367 $2407 $24.48

PWP 2023 IRP - Utilty-Scale 4-Hour Storage Costs REAL 2023 §/kW-mo.
2020 2021

0 02 702 3o%0  aos1 a0 a0 0352036 040 7oal_ Joa2 _ aom a0 2095 2045 7047 7ods 3089 2050
IRP - Base $9.97 $9.97 $1008 51019 51029 $1037 51045 51051 $1057 $1062  $510.65 $9.93 $9.75 $9.57 $9.39 $9.21 $9.02 $8.84 $8.66 $8.48 $8.30 $8.12
IRP - Low $7.25 $7.25 $7.04 $6.84 $6.65 $6.46 $6.27 $6.16 $6.55 $6.99 $7.90 $7.75 $7.59 $7.44 $7.28 $7.13 $6.97 $6.82 $6.66 $6.51 $6.35 $6.20 $6.04 $5.89 $5.74
IR h $1268  $1268 $1289  $13.08 $13.25 $13.40 $1354  $1367 $1378  $1388 $13.96 $13.86 $1376 $1366 $1356 $1346 1336 $1326 $1316 $13.06 $1296 $12.86 $1277 $1267 $1257
4-Hour Battery Storage (Nominal $/kW-mo) 4-Hour Battery Storage (Real 2023 $/kW-mo)
NREL HghrLowRange  ——NREL Modersts ——IRP-Base  +sose+ IRP-Low = = = IRP- Hgh NREL HihLow Range NREL Modersle  —— IRP-Base RP-Low - = - IRP-Hgh
000 s2500
$2900 PR s2000
$20.00 R
s1500
st500
s1000
$1000
s500
s500
s000 5000
2025 2026 2027 2028 2020 2030 2031 2032 2030 2034 2035 20 2037 208 2029 240 2041 2042 2043 2044 2045 24 2047 248 2049 2050 2025 2026 2027 2028 2028 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 204D 2041 2042 2043 2044 2045 2046 2047 2048 2048 2050
4-Hour Battery Storage (Nominal $/kW-mo)
—— e pase RP-Low - = = IRP-Hgh
000
s2500 =
$20.00 S A
st500
$1000
s500
s000

2025 2025 2027 2028 2029 2030 2031 2032 2053 2034 2035 20% 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050



Utility-Scale 6-Hour Battery Storage

Source: NREL 2023 AnnualTechnalogy Basein (ATE)
ks orgfes/ 585521
ATB Detal

NREL Moderate Calcustion
Variable Unis Real/Nomina [0 _som _som o 228 gos  jow _ jow  jom  jom  wowm  aow ;. ETEERE T TR TR T3 2% 0w a0 aom  som  som o 5 a0 aom om0 a0s0
nflation % 5 250% 0% 250% | 250% | 5% | 250% | IS0 | 250% | 250% | 250% | 250K | 250% | 250% | 250% | Zs0% | 250% | 250%  250% 2. 2s0% % 2s0% % 2s0% % 25 2 0% 2s0% 25 250%
Nominal Escalator (2021=1) 0,00 - oo7s MIERE 1025 1051 1077 1104 1131 1160 1189 1218 1269 1280 1312 1345 1379 1413 14 1485 1522 1560 1595 1639 1680 1722 1765 1809 1854 1300 1948  19% 2046
Capital Cost shw Real 20215 S486 2231 508 S8 52298 5 870 S0 S8 Siess  sien SL578 SLsS1 1525 SL4s8 LT SLAs  SLel7 SLIL SLe  $13w $1310 $1257 123 1200 sum s, 1120
Fired 0&M Real 202 65 $5578 6270 22 a0 35025 0 74 9 23 saer 50 13 9.45 75 s 45 $3678  SIA1  $3as  $3477  $3410  $3343  $:276  $3200  S3L43  $3076  $3009 52943 2810

NREL Advanced
Variable Units Real/Nominal I 200 2021 2002 2023 2004 2005 2006 2027 2008 203 2030 2031 2032 2033 203 2035 203 2037 2038 2039 20a0 2041 2042 2043 2084 2045 2046 2047 2088 2049 2050
nftion % B 2 2506 2. 0% 2508 250% | 250 250% 2506  250% | 250%  250% 2508 250K 2506 2506 2508  250% 2 2 251 2 2s0% 2 2s0% 250w 2 250%
NominalEsclstor 2021 +1) 000 - 1025 1051 107 1104 1131 1le0 11 128 129 120 13n 135 139 1413 1a  1ass 152 1560 1599 1639 1680 1722 1765 1809 1ssa 1900 1948 199 2046
Copital ost S Rl 20215 S180  $1703 161 Sisa8 SLe9 SLA0 S13  s1a73 S1asL s sisl sl sl slr 100 s100  s107 E s938 sma sam ss27
Fned O&M Resl 202 11 a2 698 S35 354 1. 3072 793 262

Variable Unis Resl/Nominal [0 som _som _aom 98 gos  jow _ jow _ jom  jom o  aom ;. 205 s o5 ao% 70w a0 a0 i s e 04 s 2085 7od  zow  zoms  zow 2050
nflation % 5 2506 25 2506 2s0% % 0% 2s0% | 250%  250% | 250% | 250% | 250% | 250% | 250% % s0% 2s0%  250% 2. 2s0% % 2s0% % 2s0% % 2s0% % sk 2% 250% 2.

Nominal Escalator (2021=1) 0.0 - oo7s MR 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280 1312 1345 1379 1413 148 1485 1522 1560 1595 1639 1680 1722 1765 1809 1854 1300 1948  19% 204
Capital Cost snw Real 20215 S48 2231 058 61 %61 258 s2382 2183 52060 205 $2000  $2006  $2012  SL9%7  S1983  SL99  S1955  S1540  $1926  $1912  $1897 SIS $1869  SL8ss SIS0 SLad  s1el  sise
Fired 0&M Real 202 65 $5578  S6270 .03 7 205 $5955 06 $sass  $5207  ssi;2  ssi 100 029 4953 58 sasz 5 sanst 15 sa7. 748 $4708 72 s 01 sases 30 sassa

Levelized Cost of Storage (LCOS) used for
battery storage, with units of $/kW-month.
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i 25% 5 5 25 as% sk asx ask asx osx 2sx osx 28w 2w asx 2w
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Interest During Consructon ase A ask A ase o ask A ek e A asx ask asx A ase ask sk ask sk sk Asx A4Sk ASK A4Sk ASK 4k 4S% A4Sk 4se ask 4%
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Recovery e (years) 2
1TC (Model Schedule) o o ox o ox o ox o ox %o % ox % ox
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VarableOBM(SMWR) § - § - S8 -5 s B e e e T T - s s s - s s -
Copacty Factor (%) R R O T S S S S S P R S ST ST S Y ST ST ST S S SR S S
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Utility-Scale 6-Hour Battery Storage

2020 2021 2022 2003 2004 2025 2026 2027 2028 2025 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 _ 2041 _ 2042 _ 2043 2044 _ 2045 _ 2046 _ 2047 _ 2048 2089 2050

250%  250%  250% _ 250%  250%  250%  250%  250% | 250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  2.50%

) 0927 0951 0975 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280 1312 1345 1379 1413 1448 1485 1522 1560 1599 1639 1680 1722 1765 1809 185 1900 198
ITC (Model Schedule] 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Inflation
Real Dollars Factor (2023 =

Overnight Capital Cost (Nominal §/kW)

2020 2021 2022 203 2024 2025 2026 2027 2038 2025 2030 _ 2031 2032 2033 2034 2035 2035 2037 2038 2039 2040 2041 _ 2042 _ 2043 2044 2045 2046 2047 _ 2045 _ 2089 2050

'NREL Moderate $2.400  $2231  S2571  S2531 $2474 2219 52195 S2168 52139 52107 2072 $2089 S2106 $2123 52139 62150 62169 $2184 $2198 2211 2223 $2235 S2206 $2256 52265 62274 S2281 $2287 $2293 2297 62300
NREL Advanced $2404  $2231 S2571 $18% $1834 1785 SL751 SL715  S1676  $1635 S1590 S1602  S1612 $1622 S1632 S1642 S1650 S16SB  S1666 1673 SLETE  SLEB4 SLEBY  $1693 1695 SL6O7 S1699 S1699 S1697 1695  S1693
NREL Conservative $2400  $2231  S2571 $2733  $2821 2850 $2808 $2763 $2713  $2659 2601 $2648 S2695 $2744  $2793 62802 $2.893 $2944 $299% $3008 $3.102 $3156  $3211  $3267 $3323 63380 $3.439  $3497 $3557 3617  $3679
Year-Over-Year % Change

EL Moderate % 2% % A0k 1% A% A% 2% 2% 1% % 1% % 1% % 1% % 1% % 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
NREL Advanced % A% 3% 2% 2% 2% 3% 3% 1% 1% 1% 1% 1% % o% 0% o% 0% o% 0% o% 0% o% 0% o% 0% 0% 0%
NREL Conservative 7% 6% 3% m A% 2% 2% 2% 2% % 2% % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% % 2%

Percent Difference from Moderate
NREL Advanced oo%  oo%  o.0x IEZSHRINEESNI 196K | 202%

NREL Conservative 00%  00%  00%  80% 140%  284%  27.0%  274%  268% 262%  256%  268%  280%  293%  306%  319%  333%  348%  363%  37.9%  395%

20012022 2023 s 2000 2030 2031 2032 2033 2035 203 2037 2038 2039 2080 2002 2046 2088 2050
$1520 S17s1 $17.24 S1459 1438 S1415  $1427 51438 51450 $1736  S2014  $2027 52040 $2052 52064 $2075 52085 103 S2111 117 2123 82128 52135

NREL Moderate S1686 1512 51496

NREL Advanced 51638 $1520 §1751 $1291 $1250 $1216  S11.94 $1140  $1116  $1086  $1094 $1101 1108 $1208 $1323 $1532 $1539 S1546 $1553 S1ss8  S1563  SI1568  $1572  S1574  $1576  $1577 $1577  S1575 $1573  S1571
NREL Conservative 51638 $1520 §1751  $1862  $1922  $1942  $19.14 $1851  $1815  §17.77 $1808  $1841 $1874  $2067 $2290 $2685 $27.33 52781 $2830 $2879 $2930 $2981 $3032  $30.85 $3138 $3192 $3246  $3302  $3358  $3.15
Range S000  S000  $000  $570 S672  $7.26  $720  $714  $707  $700  $6%0  $715  $740  $766  $859  So67 1154 S1193 $1234 $1277 $1322 $1367 S$1412 S$1460 SIS11  $1562 1615 S$1670 $17.27 $1785 $1843

LCOS (Real 2023 $/kW-mo)

2009 2030 2031 2032 2033 2037 9 0 2046
S1240 S1190 S1171 S11s2  $1132 S1a35 51408 S1382 51356 $1200
NREL Advanced $1767 $1599 $1796 $1291 $1219  $1157  S11.08 $1011  $962  $904  $898  $882  $865 921  $9.84 SILIL 51089 1068 $1046 $1024 $1002  $981  $959  $937  S915  $894  $872 S84 828 $8.07
NREL Conservative $1767  $1599  §17.96  $1862  $1875  $1848  $17.77 51636 $1565  $1495  $1484  $1474  $1464  $1575  $17.03  $19.48 $1934 51920 $1906  $1892 $1878 $1864  $1851  $1837 $1823 $1809  $17.95 1781 $1767  $17.53
Range S000  S000  $000  $570  $656  $691  $669 | S647  $625  $603  $s81  §s&7  $592  $599  $ess  S7.19  $837 845  $852  S860  $869  $876 883 $891  $900  $907  $915  $923  $931  $939  $946

20012022 2023
NREL Moderate $1599 51796 $1724  S1644 51439 51389

Contract PPA

2040 2041 2042 7043 2040 2045 2046 2047 2048 2045 2050

a-Hour BESS - Mid

a-Hour BESS -

Mid % Difference from NREL Moderate LCOS a%
Low % Difference from NREL Advanced LCOS 4%
High % Difference from NREL Conservative LCOS a%

PWP 2023 IRP - Utilty-Scale 6-Hour Storage Costs_NOMINAL $/kW-mo

2020 2021 2022 2023 2004 2055 2026 2028 2029 2030 2031 2032 2033 2034 2035 203 2037 2038 2039 2040 2041 _ 2042 2043 2044 2045 2046 2047 2048 2049 _ 2050
TRP - Base Si531  s1531 SI585 1638  $1692 $17.46 51799 51853 1906  $1960 52014 52027 52040 2052 52064 52075 52085 52094 2103 S2i11 $2117 2123 2128 2132 $2135
1RP - Low $1125  S1125 $1120  $1115  S1L11  $1106  $1101 $1108 $1208 $1323 $1532 $1539 $1546 1553 S1558  $1563 S1568 $1572 1574 $1576  $1577 $1577 S1575 S1573  SIs71
1RP - High $1963  $1963 $2043 $2123 $2203 $2284 $2364 $2444  $2525 $2605 $2685 $27.33 $2781 $2830 $2879 $2930 $2981 $3032 $3085 $3138 $3192 $3246 $3302  $3358  $341s

PWP 2023 IRP - Utilty-Scale 6-Hour Storage Costs _REAL 2023 §/kW-mo.
2020 2021

20 2028 2020 2030 2031 2032 2033 2035 6 382039 a0 2 2046 2048 2050
S1387 s1387 S1401 $1413  $1423  $1433 $1441  $1a47 51453 S1a57  Siael S1408 51382 51356 S13.04 $1200 Sil7a S1148  $1122 5109

IRP - Base $1252  $12.26
IRP - Low $1019  $1019 $9.90 $9.62 $9.34 $9.08 $8.82 $8.65 $9.21 $9.84  $1111  $1089 $1068 $10.46 51024  $10.02 $9.81 $9.59 $9.37 $9.15 E $8.72 $8.49 $8.28 $8.07
IRP - High $17.78  $17.78 $1806 $1831 $1854 $1874 $1893  $19.09 $1924 $19.37 $1948 $1934 $1920 $19.06 $1892 $1878 1864 1851 $1837 $1823 51809 $1795 $17.81 $17.67  $17.53
6-Hour Battery Storage (Nominal $/kW-mo) 6-Hour Battery Storage (Real 2023 $/kW-mo)
NREL HghrLowRange  ——NREL Modersts ——IRP-Base  +sose+ IRP-Low = = = IRP- Hgh NREL HihLow Range NREL Modersle  —— IRP-Base RP-Low - = - IRP-Hgh
$1000 s3500
60 i 53000
$30.00 -
2500
s2500 i
e 52000
52000
s1500
s1500
s1000
st000
5500 $500
s000 5000

2025 2025 2027 2028 2029 2030 2031 2032 2053 2034 2035 20% 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050



Utility-Scale 8-Hour Battery Storage

Source: NREL 2023 AnnualTechnalogy Basein (ATE)
Uik itos/jdats openeiorfles/5965/2
ATB Detal

NREL Moderate Calcustion
Variable Unis Real/Nomina [0 _som _som o J9a g0 jow _ jow _ jom o aon0 aom
nflation % 5 2506 2s0% 2506 250% | 0% | 250% | 250% | 250% | 250K | 250% | 250K  250%
Nominal Escalator (2021=1) 0,00 - oo7s MR 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280
Capital Cost shw Real 20215 Ba0s s wan a0 6 sasee 90 5239 2208 16 s2079
Fired 0&M v Real 202 13 56 sme 60 se226  $5991 56 $ss20  $s28s  $s197

2032 5 s a0 a0 2% 70w a0 jom 0@  som  am  aom s 2047 o 2089 200
2506 250%  250% | 250% 250K | 250% | 250K | 250% | 250% | 250% | 250 | 250% | 250% | 250% | Z50% | 250%  Z50% 25 250%
1312 135 139 1413 las 1485 152 1560 159 1639 1680 1722 1765 1809 184 1900 1945 199 2046

2008 s19% S8 S1833 1798 SL763 1728 SLe3  Siess  S1ea  SLsw9  sissa  sise s S50 s1a15
1 021 a3 a5 sarss 7 sass 96 $a408 21 sa3 46 sa0s9  s372  SawEs  Sw98  Swal  sias 3538

NREL Advanced
Variable Units Real/Nominal I 1 2002 2023 2004 2005 2006 2027 2008 2000 2030 2031
nftion % B 25 2 2506 2. 2506 250%  250% 250K 250% 2504 250%
NominalEsclstor 2021 +1) 000 - oors BRI 1o2s 1051 1077 1104 113 1160 1180 1218 1209 1280
Copital Cost S Rl 20215 3,205 sam $2195  $084 S99  S198  S1817 Steer 1612
Fined O&M Resl 202 013 a0.50 sess  ss200 5.3 31

riable Unis Resl/Nominal [0 som _som _aom a9e g0 jow  jow _jom o s aom
o % 5 2506 250 2506 250% | 0% | 250% | 250% | 250% | 250K | 250% | 250K  250%
NominalEscalator 2021=1) 000 - 0975 1025 1051 107 1106 131 1l60 L 1218 1209 1m0
Capital Cost snw Real 20215 $205 s 80 B3 B S} %6 53065 4 5208 2,655
Fired 0&M Real 202 1 59 50 o 17 $7950 62 s733s 09 36

Levelized Cost of Storage (LCOS) used for
battery storage, with units of $/kW-month.

e

032 5 o 0w e ow  aom o a1 o  om  om o o aow om0 s
2506 2so% 250k 250% 2504 25 2506 2s0% 250 25 2506 2506 250 2506 250%  250%  250% 25 250%
12 135 1% 1413 1a  lss 152 1560 1599 1639 1680 1722 1765 1809 1ss4 1900 1948 199 2046

susm S1:25 S8 Sides S0 Sienn S35 $1.296 1,238 SusL S S $10%  $1086

59 3813 99 <27 33 0. 34 Sass

2032 205 s o5 ao% 70w a0 a0 i s e 04 s 2085 7od  zow  zoms  zow 2050
2506 250% | 250%  250% | 250K | 250% | 250K | 250% | 250K | 250% | 250 | 250% | 25% | 250% | Z50% | 250% | 130%  250% | 250%
1312 135 1379 1413 L4 1485 152 1560 159 1639 1680 1722 1765 1809 184 1900 1945 199 2046

6 s268 $2581 92563 S2545 2526 52508 240 S24m2 2453 2435 947 9398 980 930 938 92325 92307

91 a5 62 sei1s o se22s 6133 87 Se042  $956  $5950  $5904  $seso  sse1s 5767

1077 TR s 1280 1 : Laan s
o s 2w s s asw aww asw 2 ose awe asx s os a2 x x
Tax Rate (Federa & Stte ex % 0% dex e oex o ew e e ek % e o e e o e
IntcestDuring Construction Ak am sk as ask as 7% sk e e a4 ase askask as ASK A s ask ask ask 4k ASK S ASK asx ask ask As 4sK
wace %
Recovery e years) 2
7 (Modelschedule) % % % o6 ok ok 0% 0% 0% o o6 o5 ok 0%
NowmaL Ournioht Croita Cost AWAC 8312443 $287548 $331268 S3520A0  SAAG6 SA67220 $1615AG 8156445 STANAI ST4167 SIAMOY SIIM0S S145A90  SISN0MR SAMIAS SAGCIM SA79200 SITTTT0 S1A420 SI01106 STGM0AD SA04962 SA12043 8419194 $426444 S4IVS SAA124T SAARROI SASGLSE SA64218 $472074
NowmaL o ORM 400 sz srias snos 47 Seim Send0  Smsn  SW720  SAsa  Seads  Saes  Sane7  SMAM2  SNRS0  S9R  S2A0  S6add 89611 SWTAD S90St SI0125  S10M01  SI04AD  SIORRT  SI0AAS  S10M  S1220  S1411 S11605  S1An2
VorableOBM(SMWH) $ = § - S - § - § - - § - § - 5 - s - s - 5 - T - S8 s - s - - -
Capaciy Factor (%) EE T R EEE A T S Y EUREE R S R = TSN R R S TR S S TR
10 109 1059 1059 105 1058 10% 10 109 1059 1089 105 105 105 109
Lc0S Caes (/W month)
NowmaL G20 G5 G;msr Smes G Smer  Saees  a2s S Snn  S;ma  S;ma Sme Sa0s s §938  Sads  Sas07  Ssen  S631 G695 Swse S Smen  Saese  Se027 a9 Sass Sy smos  sem
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Utility-Scale 8-Hour Battery Storage

2020 2021 2022 2003 2004 2025 2026 2027 2028 2025 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 _ 2041 _ 2042 _ 2043 2044 _ 2045 _ 2046 _ 2047 _ 2048 2089 2050

Inflation 250%  250%  250% _ 250%  250%  250%  250%  250% | 250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  2.50%
Real Dollars Factor (2023 = 1) 0927 0951 0975 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280 1312 1345 1379 1413 1448 1485 1522 1560 1599 1639 1680 1722 1765 1809 185 1900 198
ITC (Model Schedule] 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Overnight Capital Cost (Nominal §/kW)

2020 2021 2022 203 2024 2025 2026 2027 2038 2025 2030 _ 2031 2032 2033 2034 2035 2035 2037 2038 2039 2040 2041 _ 2042 _ 2043 2044 2045 2046 2047 _ 2045 _ 2089 2050

'NREL Moderate $3125 2875 3313 $3250 93184 2852 2817 $2779 52737 $2690 2640 S2661 S2681 $2701 52720 62739 S2756  $2773  $2789 52805 2815 $2832 S2844  $2855 62865 2874 S1881 $2887 52891 62894 5289
NREL Advanced $3125  $2875 $3313 $2.443 2364 $2300 $2257 S2211 $2160 $2106 52049 $2064 S2078  $2090 $2103  $2117 S2126 $2.437 $2147 $2156 2162 S2169 $2178  $2183 52185 2187 $2189 $2189 $2186 2184  $2182
NREL Conservative $3125 62875 $3313  $3522 $3635 3672 3616  S3554  $3488  $3416  $3338  $3398 S350  $3521 3584 $3647 $3712  $3778  $3844  $3912  $3980 S4050 SA120 $4192 4260 $4338  S4412  $4488  SAS6S  S4642  S4721
Year-Over-Year % Change

EL Moderate 8% 2% % Ak 1% A% 2% 2% 2% 1% % 1% % 1% % 1% 1% 1% % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
NREL Advanced 8% A% 3% 2% 2% 2% 3% 3% 1% 1% 1% 1% 1% 0% 1% 0% o% 0% o% 0% o% 0% o% 0% o% 0% 0% 0%
NREL Conservative 8% 6% 3% m 2% 2% 2% 2% 2% % 2% % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% % 2%

Percent Difference from Moderate
NREL Advanced oo%  oo%  o.0% IEZSORINEEEN | 194% 195

NREL Conservative 00%  00%  00%  81% 142%  287%  283%  27.9%  274%  27.0% 264% 27.7%  290% 303% 317%  332%

20012022 2023 2028 2020 2030 2031 2032 2033 2035 203 2037 2038 9 2002 2088 2050
$1959  S2257  $2220 51920 S1867 51836 51803 S1817 51831 51845 52014 $2206  $2558 $2574 2589 52603 52640 52659 52684 52688

NREL Moderate 165 1943

NREL Advanced $2129 $1959 $2257 $1664 $1610 1567 $1538 $1070  $1438  $1400 $1410 $1419  $1427 S1556  $1705 $1974 $1984 1993 $2001 $2007 $2014 52021 $2026 $2028 $2031 $032 $2032 $2029 $2027 $2026
NREL Conservative 52129 $1959  $2257  $23.99 $2476  $2500 52465 $2380  $2332  $2280 $2321 $2362  $2405 52653  $2938  $34.46  $3507 $3568 $3631  $3695  $37.59 $3825  $3891  $3958  $4027 $A096  S4166  $4237  $43.09 $4382
Range S000  S000  $000  $735  $866  $935  $926  $916  $906  $894  $8S0  $911  $943  $977 S1096 $1233 $1472 $1523 S$1576 $1630 S$1688 $1746 S1803 S$1865 S1931 $1996 064 2134 $2208 $2282 $23.56

LCOS (Real 2023 $/kW-mo)

2028 2020 2030 2031 2032 2033 2037 s 203 0 2 6
S1650 1584 1517 S1452 51466 1441 $1822 51788 $1754 $1720 51685 51651 S1583 51549 115
NREL Advanced $2297 $2061 $2315 $1664  $1571 $1491  $1429 $1303  $1240 S1177  $1157 $1136  $1115 S1186  $1268 $1432 $1404 1376  $1348 $13.19 $1201 S1264  $1236  $1207 $1179  $1152 $1124  $1094  $1067  $10.40
NREL Conservative $2297 $2061 $23.15  $23.99 $2416  $2381 52289 52103 $2011  $19.18  $19.05 $1892 $1878  $2022 $2185  $2500 $2482 52064 52446  $2428  $2410 $2393  $2375  $2357 $2339 $2321 $2303 52285  $2268 52250
Range S000  S000  $000  $735  $845 SS90  $860  $830 S80I  S771  $740  $748  $755 764  $836  $9.17 $1068 $1078 S$1083 $1098 $1109 $1119 S$1128 $1133 S1149 SIL60 S1L70 S1180 S$1191 $1201 $1210

20012022 2023
NREL Moderate $2061 2315 $2220 $2116 51850 51783

Contract PPA

2040 2041 2042 7043 2040 2045 2046 2047 2048 2045 2050

& Hour BESS - Mid
8-Hour BESS - Low
8-Hour BESS - High

Mid % Difference from NREL Moderate LCOS 4% sapphire BESS premium/discount to NREL LCOE is applied
%

Low% a5
High % Difference from NREL Conservative LCOS a%

PWP 2023 IRP - Utilty-Scale 8-Hour Storage Costs_NOMINAL $/kW-mo

2020 2021 2022 2023 2004 2055 2026 2028 2029 2030 2031 2032 2033
TRP - Base Y S1962 $2227  $2294  $2360 X X ¥

1RP - Low $1449  $1449 [ $1449 | $1443  $1437 S1431 $1425 $1413  $1427 $1556 $1705 $1974 $1984 $1993 $2001 $2007 $2014 $2021 $2026 $2028 $2031 $2032 $2032 $2029 $2027 $2026
1RP - High $2525 52525 | $2525 | $2627 $2730 2832 $293¢ $3037 $3139 3241 $3343  $3445  $3507 $3568 93631 $3695 $3759 $3825 3O  $3958  $4027 $409 4166 $4237 $4309  $432

PWP 2023 IRP - Utilty-Scale 8-Hour Storage Costs _REAL 2023 §/kW-mo.
2020 2021

2028 2020 2030 2031 2032 2033 2035 6 s 203 a0 2 a6 8
$1793 51806 1818 $1828 $1837 $1844 51849 1853  S1856 S1788  S1754  $17.20 1651 $1549 S1si5  S1482 $1448  $1414 1380

[ 778 Si7s | S1s S1583
IRP - Low $1313  $1313 | $1313 | $1276  $1239  $1204 $1170  $1136 S1115 S11.86 S$1268 $1432 $1404 $1376 S$1348 S13.19 $1291 S1264 $1236 $1207 S1179 S1152 $1124  $1094  $1067  $10.40
IRP - High $2288  $2288 | $2288 | $2322 $2354 2382 $2408 $2431 $2452 $2470 $24.86 $25.00 $2482 $2464 $24.46 52428 $24.00 $2393  $2375 $2357 $2339 $2321 $23.03 52285 $2268  $22.50
8-Hour Battery Storage (Nominal $/kW-mo) 8-Hour Battery Storage (Real 2023 $/kW-mo)
NREL HghrLowRange  ——NREL Modersts ——IRP-Base  +sose+ IRP-Low = = = IRP- Hgh NREL HihLow Range NREL Modersle  —— IRP-Base RP-Low - = - IRP-Hgh
55000 s4500
54500 _ s400
s40.00 ISEEEE s35.00
s35.00 CaemmmmT s3000
s30.00
s2500
52500
sm00
52000
s1500
$1500
s1000 s1000
s500 sso0
s000 so00

2025 2025 2027 2028 2029 2030 2031 2032 2053 2034 2035 20% 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050



Utility-Scale 10-Hour Battery Storage

Source: NREL 2023 AnnualTechnalogy Basein (ATE)
Uik itos/jdats openeiorfles/5965/2
ATB Detail: o

NREL Moderate Calcustion

Variable Unis Real/Nomina [0 _som _som o 228 gos  jow _ jow  jom  jom  wowm  aow ;. ETEERE T TR TR T3 2% 70w a0 jom 0@  som  am  aom s 2047 o 2089 200
nflation % 5 2506 2s0% 250 2s0% | 20%  250% 2. 0% Zs0% | 250% | 250% | 250% | 250K | 250% | 250 | 250% | Z50% | 250% | Z50% | 250% | Z50% | 250% | 250K | 250% | 250% | 250% | 250% | 250%  250% 25 250%
Nominal Escalator (2021=1) 0,00 - oo7s MR 1025 1051 1077 1104 1131 1160 1189 1218 1269 1280 1312 1385 1379 1413 1448 1485 1522 1560 1595 1639 1680 1722 1765 1809 1854 1300 1948  19% 204
Capital Cost shw Real 20215 964 S350 Suese  $3795  S61s SIS $040 2923 Sa805 52687 2525 2039 $2352 $2265 S22 $27 %13 52093 $2050 52005 $190 Sl S1e3 SLm  sia9  SL06
Fired 0&M v Real 202 % 87 s 95 s7601 012 se717 2 2 97 $5988 SR80 $s772  $se63  $5855  ssad7  $533  Swn  Ssi2e  $5016  $49.09 01 sa65s 86 saa7 72 sa26s

NREL Advanced

Variable Units Real/Nominal I 200 2021 2002 2023 2004 2005 2006 2027 2028 200 2031 2032 2033 203 2035 203 2037 2038 2080 2041 2042 2043 2084 2045 2046 2047 2088 2049 2050
nftion % B 25 2 2506 2. 2506 250% 250X 250K | 250% 250K 250K | 250N  250%  250%  250%  250% 25 2506 2s0% 250 25 2506 25 2506 2s0%  2s% 250k 250% 25 250%
NominalEsclstor 2021 +1) 000 - oors MW 1o2s 1051 1077 1304 11 1160 1189 1218 1209 120 1w 135 1379 1413 ias 185 152 1560 1599 163 les 1722 1765 1809 1ssa 1900 138 199 2066
Copital Cost S Rl 20215 S304  Sym0  Sos  Sams  Saew  Sessl Seae  S233 a4 S2u15  S2000  SioM  Som S187 S8 S1797 S siem Siess S0 Siser S48 Sl Sia10  S1am $1.30
Fined O&M Resl 202 98 60 9890 15 ser 77 a1 Ssse1  ss 5.6 84 Sas: 3.1 30 50 s

Variable Unis Resl/Nominal [0 som _som _aom 98 gos  jow _ jow _ jom  jom o  aom ;. ETEERE T T TR T3 2% 70w a0 gom  aom  som e s s 2047 om 2089 200
nflation % 5 2506 2s0% 250 2so% | 20%  250% 2. 2s0% 2% 250% 2. 0% 0% | 250% | 250% | 250% | 250K | 250% | 2506 | 250% | 250% | 250% | Z50% | 250% | L50% | 250% | 250K  250% 250K  250%  250%
Nominal Escalator (2021=1) 0.0 - oo7s MR 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280 1312 1345 1379 1413 148 1485 152 1560 1595 1639 160 1722 1765 1809 1854 1500 1948 19% 2046
Capital Cost snw Real 20215 $396 S350 $39% 4103 S4I3  Se072  $3910  S3nB  SasE6  S3ae  $3263  S3240  $3218  $319  §3173  $31S1  S3An9  S3A06  S30m4  S3062 S0 S3017 82995  S297 92950 92928 92905 2883 2861 52838 $2816
Fired 0&M v Real 202 50 %0 $10258  $10329 510180  $9775  $9370  $8965 61 sais7 01 7934 7822 7710 56 s7599 43 s sum s 19 $7263 08 snis2 96 $70.40

Levelized Cost of Storage (LCOS) used for
battery storage, with units of $/kW-month.

1077 151 L0 129 120 1 145 Lass
i 25% % 5 25 2s% awm 2% % s s sk s s 2w asx 2w s =
Tax Rte Federa & State) ex 2% 5% F T S T o aex aew oex e o e
Interest During Consructon ase A ask A ase o ask A ek e A asx ask asx A ase ask sk ask sk sk Asx A4Sk ASK A4Sk ASK 4k 4S% A4Sk 4se ask 4%
wace %
Recovery e (years) 2
1TC (Model Schedule) o o ox o ox o ox o ox %o % ox % ox
NowinaL Ouerneht Castal Cot (SAWAC)  SAR4E37 SA51056 S405472 S431081  SAA4915 SA40461 SEA2060 SAMA36 STWGE 417220 SOTAM SATAMD 422049 SA20A00 SAATAS S445248 SASI42 SAG1ISE SLANAY SATI8A1 SAASAOR S4G4IRS SE0209 SS11721 SSN0AT2 §500545 SSAMRAR SSATAD SSA7208 SSARA70 876274
NowiNaL ed ORMISAWARAD)  S9813  SA7S9  SINA7  SI777 11123 1237 SU0S  SI0ASA  S1ORST  SA0431  SIOLAT  SIOAT0  SI0SS6  SIO745  SI00A  SHAM  S11A29  S11500  S1742  S11938  S1147  SLA  S12575  §12799  S1044 S1230  SIMMGR  S1697  S1030  Se167 14407
VarableOBMMWR) - $ - $ - $ - $ - § - § - § - § - § - 5 - § - § - - . s s - - s - s - s - - I
Copacty Factor (%) a% e ax ax a% e ax e ax e e ax 4% a%am e e e ax e ax a% % a%  a% o a% e a% am e e
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Utility-Scale 10-Hour Battery Storage

2020 2021 2022 2003 2004 2025 2026 2027 2028 2025 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 _ 2041 _ 2042 _ 2043 2044 _ 2045 _ 2046 _ 2047 _ 2048 2089 2050
250%  250%  250% _ 250%  250%  250%  250%  250% | 250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  2.50%

Inflation
Real Dollars Factor (2023 = 1) 0927 0951 0975 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280 1312 1345 1379 1413 1448 1485 1522 1560 1599 1639 1680 1722 1765 1809 185 1900 198
ITC (Model Schedule] 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Overnight Capital Cost (Nominal §/kW)
2020 2021 2022 203 2024 2025 2026 2027 2038 2025 2030 _ 2031 2032 2033 2034 2035 2035 2037 2038 2039 2040 2041 _ 2042 _ 2043 2044 2045 2046 2047 _ 2045 _ 2089 2050
'NREL Moderate $3845  $3520 S4055 $3987 93893  53.486  $3.440 $3390 $3334 $3274 53208 $3.233 $3257 $3280 93307 63323 63344  $3363 93381 93398 3414  $3.429 $3.442  $3454 63465 3474  S3.481 $3486 93490  3.492  $3.492
NREL Advanced $3845  $3520 $4055  $2.990 $2893 2815 S2763 S2706  $2644 $2578 2508 $2526 S2544 $2558 $2573  $2591 S2602 S2.616 $2628 $2639 $2645 S2655 S2666 $2672 2674 S2678 S2680 $2680 $2675 2672 S2672
NREL Conservative $3805  $3520 S4055  SA311 $4449  $4.495  S4.420  S4346  $A263  $4172 4075 S4.148  $4222 $4298 $4375  $4.452 S4531  SA612  $4693 4775  $4859  S4944 $5030 $5117 $5206 $5295 S5.386 $5.479 95572 5667 5763

Year-Over-Year % Change

EL Moderate 8% 2% % Ak 1% A% 2% 2% 2% 1% % 1% % 1% % 1% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
NREL Advanced 8% A% 3% 2% 2% 2% 3% 3% 1% 1% 1% 1% 1% 0% 1% 0% o% 0% o% 0% o% 0% o% 0% o% 0% 0% 0%
NREL Conservative 8% 6% 3% m 2% 2% 2% 2% 2% 2% 2% % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% % 2%

Percent Difference from Moderate
NREL Advanced 00%  00%  00%
NREL Conservative 00%  00%  00%  B1%  143%

2 20222023 2 2028 2020 2030 2031 2032 2033 2035 6 2 6 8
NREL Moderate 398 s762  $27.16 2375 s2345 $2275  $2235 S2191 $2208  $2224 2240 2444 $2677 $3104 $3122 53139 3155 318 s3Les $3216 3224 S3231  $1236 53240 $3241
NREL Advanced $2620 $2398 $2762 $2037 $1971 $1918  $1883 $1804  $1759 $17.13  $17.25  $17.37 $1747  $1905 $2087 $a416  $2428 2039 $2450 S2456 2464 2074 $2480 $2482 $2485 087 $2088 $2083  $2481 52480
NREL Conservative 52620  $2398  $27.62  $29.37 $3031 53062  $3015 52908 $2848  $27.83  $2833  $2884  $2935 $3238  $3587 $4206  $4281 $4356  $4433  $45.10 $4589  $4660 $4750 $4832 $49.15  $5000 $5086 $5172  $5260  $53.49
Range S000  S000  $000  $900 $1060 S$1144 $1132 $1119 $1104 $1089 $1070 $1108 S1147 1189 S$1333 $1500 $1791 $1853 S$19.7 $19.83 $2054 $2125 2195 $2270 $2350 $2430 $2513 $2598 S2689 $27.80 $2869

LCOS (Real 2023 $/kW-mo)

2028 2020 2030 2031 2032 2033 5 203 2037 2038 9 2000 2 6 8
$2011 1927 51843 S1812 $1781 51750 51863 S1991 $2251 $2209 52167 2125  $2083 $2041 51999 S1915 51873 S1831  $1789  s17.47
NREL Advanced $2826  $2522 $2833 $2037 $1923 1826  $17.49 $1594  $1517  S1441  $1416  $1391 1365 S1452 $1552 $1752 $1718 $1686  $1650 S1614 $1580 S1548 $1514 S1478  $1444  $1410 $1375  $1339  $13.05  $1273
NREL Conservative $2826  $2522  $2833  $29.37 $2957 $2914 52800 $2571  $2456  $23.41  $2325  $2309  $2293 52468  $2667 $30.51 $3030 $3008  $29.86  $29.64  $29.42 $2921 $2899 $2877 $2855 $2833 $2812 52790 $27.68  $27.46
Range S000  S000  $000  $900 $1034 $1089 S$1051 $1014  $976  $939  $900  $909  $918  $929 S1016 S$ILls $1299 $1311 $1324 $1336 $1350 $1362 S$1373 $1385 S$1399 $1412 S$1424 S$1436 S1450 $1463 $1473

20012022 2023 202:
NREL Moderate 2522 52833 $27.16 260 s2177

Contract PPA

2040 2041 2042 7043 2040 2045 2046 2047 2048 2045 2050

"10-Hour BESS - Mid
10-Hour BESS - Low
10-Hour BESS - High

Mid % Difference from NREL Moderate LCOS a%
Low % Difference from NREL Advanced LCOS 4%
High % Difference from NREL Conservative LCOS a%

PWP 2023 IRP - Utilty-Scale 10-Hour Storage Costs NOMINAL $/kW-mo

2028 2029 2030 2031 2032 2033 2034 2035 203 2037 2038 2039 2040 2041 _ 2042 2043 2044 2045 2046 2047 2048 2049 _ 2050

2020 2021 2022 2023 2004 2055 2026
TRP - Base 390 2398 52551 $2630 $27.00 $2788 2867
1RP - Low $177a Sw7a | 1774 | $17.67  $17s9 Sws2  $1745  $17.37  $1747  $1905 S2087 $2416  $2428  $2439 $2450 $2456  $2464 $2474 $2480 $2482 $2485 $487 $2488 2483 $2481  $2480
1RP - High $3088 3088 [ s3088 | $3212 $3336 S3ae1 $3585 $3703 $3833 $3958  $4082  $4206  $4281 $4356 $4433 $4510 $4589  $4669 4750 $4832  $4915  $5000 $5086 $5172  $5260  $53.49

PWP 2023 IRP - Utilty-Scale 10-Hour Storage Costs REAL 2023 §/kW-mo.
2020 2021

8
$1789  S17.47  $1706 51664

a6
1831

2080
52083 S1873

39
2125 S1915

2038
$2167

2035 203 7
$2245 2249  S2251  $2208

2033
2240

2032
52232

2031
2228

2008 2029 2030
2185 200 s213

[ o168 S268
IRP - Low $16.07  $16.07 $1561  $1517  $1474  $1432  $1391  $1365 $1452 $1552 1752 $17.18 $1684 $1650 $1614 $1580 $1548 $15.04 $1478  $1444  $14.10 S$1375  $1339  $1305  $1273
IRS h $2797  $27.97 $2839  $2877 $29.11 $29.42  $2970 $29.95 $30.16 $30.35 $3051 $3030 $3008 $29.86 $29.64 $2942 $2921 $2899 $2877 $2855 $2833 62812 52790 $27.68  $27.46
10-Hour Battery Storage (Nominal $/kW-mo) 10-Hour Battery Storage (Real 2023 $/kW-mo)
NREL HghLowRange  ——NREL Modersts  ——IRP-Base  ++ose+ IRP-Low = = = IRP- Hgh NREL HihLow Range NREL Modersts  —— IRP-Base RP-Low - = - IRP-Hgh

55000 sa000
$5000 PEISRSPLELia 5000
si000 si000
53000 sa000
52000 s200
$1000 s1000

s000 5000

2025 2025 2027 2028 2029 2030 2031 2032 2053 2034 2035 20% 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 203 2037 2038 2039 2040 2041 2062 2043 2044 2045 2046 2047 2048 2049 2050
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Land-Based Wind
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https://data.openei.org/files/5716/2022%20v3%20Annual%20Technology%20Baseline%20Workbook%20Mid-year%20update%202-15-2023.xlsx

Land-Based Wind

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2050 2031 2032 2033 2034 2035 2035 2037 _ 2038 2039 2040 2041 2042 _ 2043 2044 2045 2046 2047 _ 2048 2049 2050

Inflation 250% | 250% | 250% _ 2.50% | 2.50% | 250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250% | 250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  250%  2.50%
Real Dollars Factor (2023 = 1) 0927 0951 0975 1025 1051 1077 1104 1131 1160 1189 1218 1249 1280 1312 1345 1379 1413 1448 1485 1522 1560 1599 1639 1680 1722 1765 1809 185 1900 1948
PTC (Model Schedule) 7% 50% 3 0% o% 0% o% 0% 0% 0% o% 0% 0% 0% 0% 0% 0%

Overnight Capital Cost (Nominal §/kW)

20472048 2049 2050

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 203 _ 2031 203 2033 2034 2035 2036 2037 2038 _ 2039 2040 2041 2082
NREL Moderate S1370 6135 1339 61321 1301 $1.279 S125  $1230 §1202 S1172 S1140  S1157 S1174  S1191 51208 1226 1243 61261 1278 61296 S1314 $1332 S1350 $1368 51386  S1404 5L $1440 51458 S1477 51495
NREL Advanced $1370  $1332  $129 $12¢5 S1198  $1.147 $1093 $1035  $974  $909  $840 sS850  $861 871 $881 891 901  $911 921  S931  S941  S951  $961  S970  $979  $989  $998  $1007 S1016 $1024 1033
NREL Conservative $1370  $1361 $1349  $1336  $1322 $1306  $1288  $1269 $1248  $1225 $1200 $1224  $1208 $1273 1298  $1324 1350 $1377 $1404  $1432 S1460 $1488  S1S17  $1547 $1577 $1608 S1639 1671 1704 S1737  SL70
Year-Over-Year % Change
NREL Modera A% A% A% 2% 2% 2% % % 2% 3% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
NREL Advanced % A% % A% 4% Sk S% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
NREL Conservative A% A% A% A% A% A% A% 2% 2% 2%
Percent Difference from Moderate
NREL Advanced 00% 8% 37%  S7%  80% -104% 130% -159%  -19.0%  -225%
NREL Conservative 00%  04%  07%  11%  16%  21%  26%  32%  38%  45%  53%  58%  63%  69%  75%  80%  86%  92%  98%  105%  111%  118%  124%  13.1%

LCOE (Nominal $/MWh)

209 2031 2033 2035 2037 203 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
NREL Moderate $2321  $2210 52092 61965 1965 1963 S1959  S2555  $31.80  Sad65  S45.19 S4627 4680 4733 64786 54839 S4Bl 54943  S49.95  S50.45  $5096  S5145  $5194
NREL Advanced $2937  $2824  $27.04 $2575  $24.39 $2144  $19.84  $1814  $1634  S14.44  $14.42 $1439  $1435 2031 2655 $3940 3995 64049 $4104 S4LS9  S4215  S4270  S4326  S43B1  SA437  $4493  $4549 4605  SIGE0  $47.16
NREL Conservative $2037  $2006 $2871  $2833  $27.90 $2698  $2648  $2592 $2532 2468 $2511 2554 $25.08 $3244 $3920 $5250 $5368 $54.80  $55.94  $57.11  $58.29  $59.50 $6074  $6200 96328 6459 6593 $67.29 6868  $70.10

Range $000  S082  S167  S257  $351  $450  $554  S664  $7.78 898 $1024 S1069 SILi5 SIL63 S1213  $1265 S$1318 $1373 S1431 $1490 $I1S51 S1615 1680 1748 $1819 S1891 S1967 $2044 $2125 $22.08 $22.94

LCOE (Real 2023 $/MWh)

2020 2021 2022 2023 20 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 203 _ 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

NREL Moderate $3160 53014 2860 52706 62554 $2257 52103 51953 51804 51653 51612 51572 51531 1948 52365 $3239 $3198 $3157 SILI7  $3076  $3035  $2994 52953 2912 2871 2830 52789 $27.49 527.08 2667
NREL Advanced $3160  $2071  $27.73 $2575  $2380 $1991  $17.97 $1604 $1409 $1215 1183 S1152  S1121  $1548  S1974 S2858  $2827 $27.96 $27.65 $27.33  $27.00 $2671 $2640 $2609 $2577 2546 52515 $2484 S2452  $2421
NREL Conservative $3169  $3056  $29.44 52833 S27.2 $2506  $23.99  $2291 $2184  $20.76  $2061 $2045  $2030  $2472  $29.14  $3815  $37.99 $37.84  $3768  $37.53  $37.38  $37.22  $37.07 $3691 $3676  $3661 53645  $3630  $36.14  $35.99

Ranae S000  S086  S172  S257  $343  $429  $515  $601  $688 774 861  $877  $893  $9.09  $925  $9.40  S9.56  $972  $988 $1004 $1020 $1035 $1051 $1067 1083 $1099 S1114 S$1130 S1146  S1162 S1L78

Contract PPA Price (Nominal $/MWh)

203 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

Wind Indicative Bid - Mid
Wind Bid - Low (-20%)

Wind Bid - High (+20%)

Wind Bid % Difference from NREL Moderate LCOE __ 158%
Wind Bid Low % Difference from NREL Advanced LCOE _142%
Wind Bid High % Difference from NREL Conservative LCOE __ 172%

PWP 2023 IRP - Land-Based Wind Costs _ NOMINAL $/MWh
201

2035 039
IRP - Base 55581 55302 55023 Sa744  $4605  Sa65 54627 547.33 54839 54891
IRP - Low $4722  S46.44  S4566  S4487  $44.00 4331 $4253  SAL75 4097 4019  $39.40 49 $4104  $4159 4215  $4270 4326 4381 4437 $4493 4549 4605 S4660  S47.16
IRP - High $7024  $68.47 $6671 $6494  $63.18  $6L41  $50.65 $57.88  $5612 $5435  $5250 95368 95480 95504 5701 $5829  $50.50 $60.74  $62.00 $63.28  $6450  $65.93 $67.29 $6868  $70.10

PWP 2023 IRP - Land-Based Wind Costs _REAL 2023 $/MWh
2020 2021

02 205 2027 2058 7025 200 2031 2032 2033 2034 2035 205 7037 2038 7035 200 2041 2047 2043 7044 2045 2046 2047 _ 2048 7089 2050
TRP - Base 5183 54933 54693 SM61  $4237 54022 SIBI5  $3616  $3424  $239 3108 3157 SIL17  $3076  $3035  $2904 $053 912 $87L  $830 2789 62749 708 52667
1RP - Low $207 S4035 53860 $37.00 SIS5  $3405 SREL  $3122 5088 $BS8  $2827 $796 S65 2733 $700 $671 52640 609 $577 6545 515 484 $45 21
RP - High $6203  $58.95  $56.00 §5315  $S50.40  $4776  $4522  $477  SA041  $3BAS S99 S84 S8 $3753 SIS S22 S307 $I1  $I76  $3661 $345  $36.30 S $35.99
Land-Based Wind (Nominal $/MWh) Land-Based Wind (Real 2023 $/MWh)
NREL High-Low Range NREL Moderste  —— IRP -Basa P - Low P - High NREL Hhow Range  —— NREL Moderate  —— IRP -Base. IRP-Low = = =IRP - High
58000 53000
s1000 $1000
50000 55000
s5000 55000
1000 $4000
000 53000
52000 52000
s1000 $1000
s 5000
2025 2026 2027 2028 2020 2030 2031 2032 2033 2034 2035 2036 2037 2036 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2025 2026 2027 2028 2029 209 2031 2032 2033 203 2035 203 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Land-Based Wind (Nominal $/MWh)
——IRP-Base «eees RP-Low = = ~IRP-Hgn
s8000
s1000 1
$6000 el JESEITL
s5000 =
1000
000
52000
s1000
£

2025 2026 2027 2028 2020 2030 2031 2032 2033 2034 2035 203 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
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