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HIS 23.9% 21.8% 19.5% 30.2% 3.6% 1.0% 100.0%

© oexieIZate] X #8849 —~ HEHIHs-gol 32 01 s FoiL2l(Bottleneck)
A
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2, gebtstt Bastat x| 2A(2) —

o 84, A EY, HIER 1S 1ast H3/ISe oUXYA MHA 2R
© THYoAXI} AT, £4, CCS &8 SO0| Z8E 018 4= U LR YA =Y

* (Z1) 07 A2|ZL|oF BASY ot A7 At
v 451 Z2|L|ote] M= oF 24 F7t
v IiMeDt 23k AR hH| 37~53% M (154E/kWh — 7.1~9.4ME/kWh)
v B 23 #ototlat, FH 1 WX (clean firm power) = &8 TR

el Table 1. Summary of issues related to the need for clean firm power.

= GenX wurbs ®RESOLVE

Cases
Clean Firm Capacity Costs for generation and transmission -9 ceatskWh ~15 cents /KWh

California transmission and distribution casts are

B currently about 9 cents kiTh
Current California IOU Generation & Transmission Rates (9.1 cents/kWh) Solar and Wind Capacity 25-200 GW 470GW
o \ Entire US. lectric generating capacity is ~1100 GV
H New Storage™ New short-term 20 -100 GW 160 GW
8 battery power
£ ] Largest battery facility now being capacity
§; I builf 15 0.6 GI/2.4 GV -
Ci expects o have 2 GiF bariery  New short-term  100-500 GWh 1000 GWh
capacity in 2021 battery energy
4 storage capacity
Land Use 625-2500sqmiles 6250 sq miles
2 C land area is ~164,000 5q miles
Transmission 2-3million MW-  ~9 million MW
0 Miles Miles
Gas/CCS  Nuclear Fuels  CCS+Nuclear CCS+Fuels Al Renewables CA currently has ~ 15 million MW-miles (26,000
circuit miles) of transmission

A}2: EDF 2/(2021) “California needs clean firm power, and so does the rest of the world
*Energy storage beyond existing pumped hydro

3. *I%;I' / Ill:l—l‘ ¢'9' *§§K1) <>||L1xu7gxn@4%l‘

o O|UX] L& 49| HE
© OUX] =2 W S22 BHASH 0|0 IE 2F 2= {3 2 1A
A

=
¢ o FR= Eo HASH 010 AMA HUX| =282 H &2 42 F2Y B=

() LR SR HOM > HYUILIRIZ RIA U o2 sty
7 (IEA) THMOILIRIS CHEO! OILIXIZS(10%), ABIHENHEH13%)0) S0 YE

v (EU) ORI ARIESE HM2HEU Strategy for Energy System Integration)OflAl K| &8
40| R MY

&0 2%

“ Activity
2019 8
5 n Mitigation measures
: ¢
llustrative net B — H m Behaviourand
zero scenano(cco 1 2
! | - 151%

o 200 400 600 800 1000 no)\moo 1600 1800 avoided demand

Final energy use TWh
mCogsfld fuels  MBioenersy WOI mGas m Nydk%r: Electricity
P B Addtional electricty demand fro DACCS. B Othg(

Energy efficiency
B Hydrogen-based

-
2019 (UK)  »

Electricity demand could double B Electrification

)y 2050 as other sectors electrify

Measures

# 2050(GB) llustrative mix A  Bioenergy
® Wind and solar

= Other fuel shifts
[ | i)
neeus

‘Generation(TWh)

mNudear Wother(thermal) MIGas ©GasCCUS MIRenewables mHydrogen iNetimports MISvoage(net supply) 2020 2030 2050

2050(GB) Ilustrative mix b

X1 : Energy White Paper, Powering our Net Zero Future, December 2020. X2 : World Energy Transition Outlook, July 2020.
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x|' EH I:l°=l Renewables 2£2% SKE&S

MERQ| oflLfX| Frsre 1) =
MixZHOl A X} 1 2 dof| X I°I geldel x=otg 2 :
MixZ} MAISt= ofn|, MoK 252t MAUAYE, FIHOR Bt
2 M= F|of cisl ol AS ’“Elﬁf =}

[ME S ILX] Mix]

v/ 2030 NDC (20181 ThH| EFA24% 40%) TN PIshAlS RERA H2Iol 2IXF2{2k X Hoj LX) 7}
STl 54%S HEBI0F 8 o AT 107]9) 2UHTS O[T B, ASH23 47| HHet
A0 ™ MH| 2= §X 23GWOIA 29GWE SO{LEAM HE7I SHESH 2030 A YU
30%= el SHEE A0 o4t

v 20| YHH|Z 30%~34% 7|01 S siriatE
$ixhe] A0 K| 7964201 M The 2 Eo| o

VAL R AEle A2 R0 MTHOI BT AT (4GW/)ETH 28 =
NIZIA 20| ol 2A| 548, MBS 2 A
O WyFst 4 UK|EL HA| B B}

, K AHO| L4 K| = 24%~20%ZS SHets|of st2 2,
Ho|Zeo

S 2H(8GW/H)S
BE Hxfo] BF SF RO o7 A3E 22 (56W/H)
x| 20| Qlojopat eh e JHs &

[=

0>|

[ ol x| 2=} o x| Mt BE - S5 £H]
v I AR 2 EHOFI'-*ZOOGW,%j. 100GW7+ & X| (3t 7 LM 550TWh'dit )= 1
UZ. BRI 2 107 A% Z2010 20 RE Sot |7t 2E2 OlF o= F= o

o = T X| M E YE2| Commodityft E|UCHD 2 5= US.

v AR U T U] 352 EfE S S 2 AT E(of 2= 0] S0IM = 215717} SThHA
OF 22 A EfL &2 H|S0| iR =2

[2021'A LY RHAHOl[LA K] AH], MW] (&N =T £4)

OALIX
SNEY

18,521 ‘ 1,588 ‘ 120 ‘ 1,841 ‘ 1,446 ‘ 737 ‘ 602

vV HHHX] REHILHOIM = 2HE S S 2FShA|7 |21 EfFant S=9| 30| 2RdH METKl &+,
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