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THE UNITED STATES OF AMERICA
I, Joseph R. Biden ]Jr., President of the Unit- 281035 11 12 13 14 15 16 17 18 19 20
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Annual Energy Consumption by Sector

sidered the Paris Agreement’ done at Paris HF) [Annual Energy Outlook 2021 with projections to 2050

Energy consumption by fuel AEO2021 Reference case
on December 12’ 2015’ do hereby accept the quadrillion British thermal unitsd D 1ERL

. . httos:/iwww.sia.govioutlook
said Agreement and every article and ps:/jwww.ia.gov/outiooks/aco/

clause thereof on behalf of the United
States of America. H2 KEOEERI_BHLRRHHEOHS
Done at Washington this 20th day of Janu-
ary, 2021.
JOSEPH R. BIDEN JR."#2
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Energy-related carbon dioxide emissions by sector
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1 | The Biden plan for a clean
energy revolution and
environmental justice
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#F1 The Biden Plan for a Clean Energy Revolution and Environmental Justice

Day One Plan

Year One Plan
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Grid-scale storage at one-tenth the cost of lithium-ion batteries KR ER

Small modular nuclear reactors at half the construction cost of today’s =
v INERFIR

reactors

Refrigeration and air conditioning using refrigerants with no global warming BaE

potential m

Zero net energy buildings at zero net cost ZEH

Using renewables to produce carbon-free hydrogen at the same cost as that H1—>ksE

from shale gas

Decarbonizing industrial heat needed to make steel, concrete, and chemicals
and reimagining carbon-neutral construction materials

- JoU—b-
LM - BEREM D
e

Decarbonizing the food and agriculture sector, and leveraging agriculture to
remove carbon dioxide from the air and store it in the ground

EEBRSRIE
BEC KD TBILRE
BEHBRE - BT

Capturing carbon dioxide from power plant exhausts followed by
sequestering it deep underground or using it make alternative products

FEATH 5D _EE{ER
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HPT) Plan for Climate Change and Environmental Justice

[The Biden Plan for a Clean Energy Revolution and Environmental Justice] & D{ERL

https://joebiden.com/climate-plan/
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B E BRI 20billion USD
RHIZLEDERAL 85billion USD
HE (k% - &) ~DIRE 80billion USD
Fix highways; rebuild bridges; and upgrade ports, airports, EVADEE 174billion USD
and transit centers BB - BRI 25 billion USD
BT I ERICBIFDRFEDRHE 20 billion USD
FA LU—1FA VT SEHEDIBR N/A
LIYUIVZADELE 50billion USD
D KB\ TS AV DELE 45billion USD
Rebuild clean drinking water infrastructure, a renewed LFKES T LRI 56billion USD
electric grid, and high-speed broadband to all Americans =ETO— R/ DR 100billion USD
EIRBEORIFR 100billion USD
FROERDOHER 213billion USD
Modernize homes, commercial buildings, schools, and .. = -
federal buildings FROEAAE 137billion USD
RIELHEER DRI 10billion USD
Create caregiving jobs and raise wages and benefits for SEEPEEERFOR— LS 7Y — XD 400billion USD
essential home care workers = =
KEDHRFERNDIRE 70billion USD
SUREENRHED A/ N— 3 - REAFEADIRE  35billion USD
Revitalize manufacturing, ensure products are made in S ST .-
America, and invest in innovation EEOHR (A& - Y1Y5 1) Bl ffem LD
FUNEZEDRADDZIE 300billion USD
FHEINDRE 100billion USD
Create good-paying union jobs and train Americans for FEMESIC S DHTREAMR DR N/A
lolbes @17 e FLiALE FEAHDREEL (The Made in AmericaTax Plan) N/A

HFT) The America Job Plands D {ERY

https://www.whitehouse.gov/briefing-room/statements-releases/2021/03/31/fact-sheet-the-american-jobs-plan/

RENLETH D L FBOEEOTTHIHT
TWwb, HAEIZIE, REEREL T, KE
DEVOWMGERAB L £ 350 1 EIC L2
7z %V EIREERA D ). REINTO
BN 2T REVO X = — L 2D
TIAF = ZIZENF T, EilB L OHE O
Wt RETTELLH)IIHETHZLEH
EELTHREL TS, OB T,
BA V7 IR L BB HEDEVADET

HRE RS 202148 %5

I T L KENTE L2505 M EoT
BAVTIAY VT =2 #30ETTICHREL
THZLEE/IFT5,

T, —HBOREFAHEREZEVILT 5 2
EBEIT T, [EIRLORFT] 12o0
Tl HAETRET A VF -0 KIS B
ORIRMETT L CHEERA D 5o REEMR
OYE5R D FHEICHE Y AE N TS5 A
¥ 7 7 OFH N EORERALR R & 558



A—IRYZa—b3ILDA VNI & (FO—/\IUiR)

F INY KEFEDARRAE Z DEDAKECH (T DARIZHLFHEERNFREDHS

Green Stimulus after The Great Recession

Example : Installed Capacity for Wind and Solar in USA
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The A i R d Rei A h i en Iy
3 he American Recovery an elnvest.ment ct was the main MW The Great Recession Wind
> stimulus measure undertaken by the United States in response to 90,000 F
S the 2008-09 global financial crisis, with a total budget of around USD .
5 5] 800 billion. Under the Recovery Act, clean energy sectors received
=8 51| around USD 90 billion, which was divided across numerous sectors| 80,000 |~
k= and provided via direct funding and tax measures.
g o 70,000 -
= Advanced vehicles ean energy
g % and fuels manufacturing 60,000
> ° Grid d izati
E| 3 rid modernization Renewable
&) = generation 50,000 -~
o
Carbon capture
§ g roon captur 40,000 -
> _8 Green innovation
- and job training 30,000
©
8 Q ici Transit
S| o Energy efficiency 20,000
o
= 10,000 -
o .
= > Tax | t
o) o E axincentive 0 1 1 1 1 1 il 1 1 1 1 1 1 1 1 1 1 1
g g.g 2000f 02 04 06 08 410 12 14 16
0|32
c|lxo .
s g ARRA Signed by Obama
et
Spending Wind Production Tax Credit Extended (Wind)
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B4 United States Climate Alliancefl23H

State/territory who joined United States ClimateAlliance
California Virginia lllinois
e New York Minnesota New Mexico
S Washington Delaware Michigan RN
' Connecticut Puerto Rico Wisconsin ~
Rhode Island Colorado Maine 2T
Massachusetts North Carolina Nevada <
Vermont American Samoa Pennsylvania
Oregon Maryland Montana
Hawaii New Jersey

HFF) TUNITED STATES CLIMATE ALLIANCE | WebtF -tk D 1ERY

http://www.usclimatealliance.org/about-us

W IZERT L L) RFZITH 720D
[United States Climate Alliance] #§%3.L72
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Department of Energy (DoE)
TEFBEAT
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Federal Energy Regulatory Commission

« BAEX - ARBRICHT 254 - BEEZ{TORER

Commissioners

National Association of Regulatory Utility
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Public Utility Commission
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5 MBITRILF—HEEDOAR (REF. 20195)
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HPR) [United States - SEDS - U.S. Energy Information Administration] Webtr - & D {ERY
https://www.eia.gov/state/seds/data.php?incfile=/state/seds/sep_sum/html/rank_use_source.htmi&sid=US
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Indirect Technology . - .
Energy Targets Supen MEEEREmTE DirectTechnology Specific Support Policy

State led ini-
tiatives (e.g.
recycling, en-

Infrastructure

Market
Development

lniey Based

Renewable Building Financial | Tax Credits Energy Demand

Energy Emissions Regula- Support Incentives | /Incentives Storage Response | (e.g., Microg- vironmentall
Targets Targets tions pp (FIT/FIP) Targets rid/VPP, EV | . v
Policies friendly man-
charger) .
ufacturing)
v v
Building AN (Sales and Y -
cA v 4 ciﬂ?gﬁd e (gjlzne'?t—l Pro tiﬁ/ v DALY | g v
RPS AB32,/SB3 P v PeY | AB2514 | CAISO Mar- | tion Program | CalRecycle
Solar Trade Suspend- tax
. kets /DRAM
Require- ed) Exemp-
. (ADR)
ment tion)
A
- (Prope
v v Carbon tapx 7 v v 4 v
8 RS CES |  S6599 i [PITET 4 exemp- SmeIiegy NYISO MRSt REV Demo
USA proposed tions) Storage (NY Prize)
by NYISO
v A “
M X . (Property
v Building (Solar in v v
et RPS x Energy (HB4599 Austin LGS x ERCOT Microgrid 4
rejected) exemp-
Code only) X
tions)
X A v
v v v i (Sales and . v
WA rps 1937 | seeoor | Heiasy | (1631 v use tax X utilityled | ey charging | Eneray
rejected) i programs Storage
exemption)
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Duke EnergylCBIF2R—K T+ UFDIFUFO

CARBON REDUCTION BY PORTFOLIO
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----- Base without Carbon Policy — Base with Carbon Policy ---- Earliest Practicable Coal Retirements
«+ 70% CO2 Reduction: High Wind = 70% CO2 Reduction: High SMR — No New Gas
-—- 50% Systems CO:2 Reduction 70% Systems CO2 Reduction

TIMING OF INCREMENTAL TECHNOLOGY ADDITIONS BY PORTFOLIO

2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
O D
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---------------------------------------------
PATHWAY E = | o | = -
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HFT) Duke Energy Integrated Resource Plands D {ERE
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d EECASHBBIELRBLEZ AR Tl &) aFME0D 5i%kE % T 554D
NOEELD, FAETRIAVEF—+EEBE TS 5FEFE TIZI00%KHE) .

e EORBEIMIE T 52 F ) T DF B KETiZDoE (Department of Energy : K
TR 2D v PAREVEVI)WEESEDE EoALE—%) 2Ll T Z0kH%
mENTWA, Hi OB R ik 2 R L 72 & o — F~

72 & 21X, Duke Energy® & 9 12, —2 v TERRELTEY . I EIR BT R
DEMDYFVAORIEHTL2OTIE LR MNEFZEOFLHERLHPIO T, HFEOAIM%E
L WO oREEYF YA ELTIEL T2, R4 ICHANBYE 2 A b OHIIZHE
7z kT BBIOBALR B OFER, Hka X SRR TORES RS S E kb — X
MHIR & Voo 22 BRI T BRI 2R SN 5. RENIBI 5KHFED LRk
LEBMEZ RO T2 B LT 12, KFEa— F<v 7 (US Hydrogen Road
LEEDL R (6. %£6), Map) OHIZ, 4 27 v T TOHBOREA

T3 EBEAT=PBWLTwE2EMN BIFSshTws (7).

D ARIFEETO L H 12, BT, R

20 REOHEHETICB IS H —K > =2 — b I VB O FEms 67



68

®6

PORTFOLIO

Duke EnergylC B3 2 R— T 7 UFDYFUF

DEC / DEP COMBINED SYSTEM PORTFOLIO RESULTS TABLE

Base with
Carbon

Policy

A

Retirements

Earliest
Practicable
Coal

70% CO,
Reduction:
High Wind

70% CO,
Reduction:
High SMR

No New
[CET
Generation

System CO2 Reduction (2030 | 2035) 56% | 53% 59% | 62% 64% | 64% 70% | 73% 71% | 74% 65% | 73%

lEgeBsient Value Revenue Requirement (PVRR) $79.8 $82.5 $84.1 $100.5 $95.5 $108.1

Estimated Transmission Investment

. $0.9 $1.8 $1.3 $75 $3.1 $8.9

Required [$B]

Total Solar [MW] by 2035 8,650 12,300 12,400 16,250 16,250 16,400

Incremental Onshore Wind [MW] by 2035 0 750 1,350 2,850 2,850 3,150

Incremental Offshore Wind [MW] by 2035 0 0 0 2,650 250 2,650

Incremental SMR Capacity [MW] by 2035 0 0 0 0 1,350 700

Incremental Storage [MW] by 2035 1,050 2,200 2,200 4,400 4,400 7,400

Incremental Gas [MW] by 2035 9,600 7,350 9,600 6,400 6,100 0

Total Contribution from Energy Efficiency

and Demand Response Initiatives [MW] by 2,050 2,050 2,050 3,350 3,350 3,350

2035

Remaining Dual Fuel Coal Capacity [MW] 3,050 3,050 0 0 0 2,200

by 2035

Coal Retirements Most Most Earliest Earliest Earliest Most
Economic Economic Practicable Practicable Practicable Economic

Dependancy onTechnology & Policy Not Slightly Moderately Mainly Completely  Completely

Advancement dependent dependent dependent dependent dependent dependent

HFT) Duke Energy Integrated Resource Plan (2020) &K O{ERY

https://dms.psc.sc.gov/Attachments/Matter/0ba95f94-caf4-4031-8f4c-71cd56a05d4f

HEZEVETREACENE

KREMHIREAEOB X LR, BfFO
BRSBTS, KFAES
HLE LT 777 MSTETWAZ LR
I {d v, SHuE. BRI A EE < B
FTATIC L LI ENS NI LD TH b,

ZEREHBHEERICBWT, KT
EVIb & M B HRDHEE R D %A 50 T
Wb, —F T KREINTIXEVILO Tk
DVThH, TANVF -G, e

HRE RS 202148 %5

BERALNTWI, TOL)RPT, 72z
ETATDE) %, £ 7 RX=va Y &ARL,
KRMT OEV L 7 5 Modeld3% & DR o &
AL L, Bl 2B LTE Y A Ak A%
PR L CELRENFAETLE, T2 W
MERTH., AmazonZz EHFVH R HED
fiLi%k7 ) — b OEViLZ # D T b, 20204F
BETIEad YV AD 7Y — MMIEVZE
A 2285 T LA 30EFETIZIONRD
EVE(HEALZ FELTBY, Htt o404
FTON—Rry=2— I IVERICEHKT 5



A—IRYZa—b3ILDA VNI & (FO—/\IUiR)

7 kFO—KY w7 (US Hydrogen Road Map)

Supply
and End
Use

Immediate Step
(2020-2022)

Early Scale up
(2023-2025)

Diversification
(2026-2030)

Broad Roll Out
(2031-2050)

* Establish decarbonization goals
(Technology Neutral)

* Increase public incentives and
reduce barrier to entry

*Define Hydrogen codes and
safety standards

*Consider Policy /Regulatory
frameworks (e.g. for grid or
long duration energy usage)

* Develop Workforce

« Establish state and fed-
eral incentive for early
market transition

*Enhance and widen
public incentives

* Regulatory Frameworks
(e.g. for H, Storage)

* Implement cross sector
decarbonization incen-
tives

* Transition of policy for
direct support to scala-
ble market-based mech-
anisms

* Applications to broaden
beyond transportation

* Reduce direct policy
when cost parity is
reached

* Define robust Hydrogen
Code at Federal level

* First dedicated hydrogen pro-
duction for mobility

* SMR with RNG feedstock

» Midscale Electrolyzers (10-
50MW)

* Develop Gaseous/Liquid Distri-
bution networks in pioneer state

* Introduce H, tolerant equipment

* Second Gen FCEV and Fuel sta-
tion for Light Duty vehicles, bus-
es and material handling

* First Gen FCEV for heavy duty
vehicles

¢ Fuel Cell for Data Center or facil-
ity backup

« Initial pilot for energy storage

* First large scale electro-
lyzer plants (50MW +)

* First large scale SMR or
Auto Thermal Reform-
ing +CCUS

*Hydrogen Pipeline to
industry clusters

* New FCEV introduction

* Second Gen FCEV for
Heavy duty vehicles
(inc. fueling station)

¢ Introduce Pure H, toler-
ant equipment

* Development of electro-
lytic hydrogen produc-
tion using renewable or
nuclear (dedicated sup-
ply)

¢ Further Development of
SMR/ATR+CCS

« First hydrogen pipeline
connection from pro-
duction site to demand
center

*Scale up hydrogen
equipment production

*Expand usage across
sectors

* Retrofitting of CCUS
Technology

* Establish competitive
market for SMR/ATR +
CCS on cost

* Compatible system to
scale hydrogen in exist-
ing gas infrastructure

* Expansion of vehicle
modes

HFF) Road Map to a US Hydrogen Economy.| &0 fERL
https://www.fchea.org/us-hydrogen-study
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1 Biden tells UN. that US. will join group that
links national security and climate change -
MarketWatch
https://www.marketwatch.com/story/biden-
tells-u-n-that-u-s-will-join-group-that-links-nat
ional-security-and-climate-change-01616165965

2 Paris Climate Agreement | The White House
https://www.whitehouse.gov/briefing-room/
statements-releases/2021/01/20/paris-climate-
agreement/

3 Plan for Climate Change and Environmental
Justice | Joe Biden
https://joebiden.com/climate-plan/

4  Trump budget proposes shuttering Energy’s
experimental research agency for the 3rd time

| Federal News Network
https://federalnewsnetwork.com/budget/2019/
03/trump-budget-proposes-shuttering-energys-

experimental-research-agency-for-the-3rd-time/

A—IRYZa—b3ILDA VNI & (FO—/\IUiR)

5 Congress Rejects Trump's Dismantling of
Clean Energy Funding | NRDC
https://www.nrdc.org/experts/elizabeth-noll/
congress-rejects-trumps-dismantling-clean-
energy-funding

6 Here's Biden's plan to reboot climate innova-
tion | MIT Technology Review
https://www.technologyreview.com/2021/02/
11/1018134/heres-bidens-plan-to-reboot-climate-
innovation/

7 HEZuRFv 2 [Teslatt® [Model 3. 7 H
(CERERIE~] (201743 A 3 H)
https://xtech.nikkei.com/dm/atcl/news/16/
030306575/

8 Amazon Creating a Fleet of 100,000 Electric
Delivery Vehicles
https://www.businessinsider.com/amazon-
creating-fleet-of-electric-delivery-vehicles-rivian-
2020-2
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