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Overview




About SWPA:
Section 5 of the Flood Control Act 1944

Bull Shoalrs Dam & Powerhouse; ArkalnSés .'(‘391 MW)
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About SWPA:

. Department of

d one of four

National Power Marketing
Iministrations (PMAs)

ate region to public bodies
preference customers)

 Currently has over 102
customers serving nearly 9 R

Southeastern Power Administration * NOTE: Both Western and Southwestern

m i l li O n e n d g u Se rS Southwestern Power Administration market power in Kansas




About SWPA:

Hydropower, Transmission, Facilities

« Markets over 2,000 megawatts (MW) capacity
from 24 multi-purpose hydroelectric power
projects owned/operated by the Corps,
generating on average annually nearly 5.6
billion kilowatt-hours (kWh) energy.

» Operates 1,380 miles of high-voltage
transmission lines, 46 communications sites,
and 26 substations.

 Headquartered in Tulsa, OK, with Operations
Centers in Springfield, MO

* Maintenance units in Gore, OK; Springfield,
MO; and Jonesboro, AR.
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About SWPA
System Operat




About SWPA:
System Operations
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View of the Future of the Power Grid:
Trends

%
;%%/%/g MISO Energy Mix Transition (GWH) from 2005 to 2018 to 2030

_ Generation interconneCtionS Continue tO (Based on Utility Announcements and State Integrated Resource Plans)*
trend heavily to renewables (wind, solar)

Source: City of Nixa— /

[

SWPA customer solar farm in Missouri *Chart reflects ratios of generation.

Source: Midcontinent Independent System Operator (MISO)
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View of the Future of the Power Grid:
Transmission Planning and Changes

» Transmission planning efforts are dependent on
the forecasted energy mix and technologies

» SPP’s recent Holistic Integrated Tariff Team
(HITT) aimed to ensure reliability, enhance the
integrated marketplace, and align transmission
planning and cost allocation, in part in
response to the changing generation mix and
new technologies. Evolving Energy Mix

0 g
= % 61%  60%
60 59%

Generation Interconnection Queue
85,676 MW

p4%)

& 50

1o
T 40

0
o 27%
% 0 2ay% °T°

¥ 0
® Wind (50,973 MW)
m Solar (28,531 MW)
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View of the Future of the Power Grid:
Transmission Planning and Changes

« MISO Futures evaluate limited,
continued, and accelerated fleet
changes as well as the incorporation of
distributed and emerging technologies.

» Even the forecasted limited changes
show a significant change in the mix.

» Nuclear
m Coal

m Gas

= Wind

Solar
m Other
DSM

Source: MISO

” : Accelerated Distributed & Emerging
Historical Technologies 1 O



View of the Future of the Power Grid:

Reliability

« Ensuring system reliability as the
injection of renewable
intermittent generation continues
to become the predominate
resource serving the majority of
loads in RTO’s/Markets

Why generation diversity matters:
SPP’s record wind swing (13 GW in 22 hours)
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View of the Future of the Power Grid:
Energy Storage

_ 7

o e fydropower

%////}///////////////////// | Pumped hydro 4h - 16h 30 - 60 years 0.2-2 70 - 85%

Compressed 2h - 30h 20 - 40 years 2-6 40 - 70%
air

Molten salt hours 30 years 70 - 210 80 - 90%
(thermal)

Li-ion battery 1 min - 8h 1,000 - 10,000 200 - 400 85 - 95%

Lead-acid 1 min - 8h 6 - 40 years 50 - 80 80 - 90%
battery

DeGraEi/ Dam Flow battery hours 12,000 - 14,000 20-70 60 - 85%
Powerhouse, Hydrogen mins - 5 - 30 years 600 25 - 45%
Arkansas week (at 200bar)

(68 MW with Flywheel 20 secs - mins 20,000 - 100,000 20 - 80 70 - 95%

28 MW
pumpback) Environmental and Energy Study Institute (EESI), Fact Sheet: Energy Storage (2019),

Characteristics of selected energy storage systems (source: The World Energy Council)




iew of the Future of the Power Grid:
East Meets West

* Connect the Eastern and
Western Interconnections:
» Better distribute renewables
» Economic gains

» Opportunity for strategic
placement of technologic
advances

@ Population Center

@ Hydroelectric Power

Fossil Resource
1 Wind Resource
Solar Resource

I Wind and Solar Resource

U.S. Interconnections
seams graphic from
National Renewable | :
Energy Laboratory acific Fastern

2018 TransGrid-X study. ie:D0 P / EHERRK ek iR -. F00 PN NREL | 15




View of the Future of the Power Grid:

Changes in Load

e COVID-19 has resulted in Miil:lf.nntinent Indep?ll'ldent Eysteml f.'.l!peratnr (MISO) electricity demand and temperature
Daily weekday electricity demand (million megawatthours)

reduced power demand
across the nation

« MISO reporting 9-13%
reduction in demand

« SPP reporting 8-10%
reduction in demand

 This has delayed new

investment as well as
ongoing O&M

2.50
2.25
2.00
1.75
1.50
1.25
1.00
0.75
0.30

0.25
0.00

Average of daily average temperature of seven cities in region (degrees Fahrenheit) cla

Jan-Feb 2020 demand is in 2016-2019 {Jan-Jum)
li ith the historical patte
ine w & historical pattern Jan-Eeb 2020

Mar 2-6 2020
- : .: - Mar 9-11 3 2020
*tae,theriy " B Mar 16-20 2020
B Mar 23-27 2020
Pravious years' data o B Mar 30-Apr 3 2020
=how a strong relationship Mar-Apr 2020 demand aver . Apr 6-10 2020

between daily temparature successive weaks falls lower

and alectricity demand than the historical range of . Apr 13-17 2020
demand for the same

temnperatures Wl Apr 20-24 2020
B Apr 27-May 1 2020

10 20 30 40 50 60 f0 80 =



SWPA in the Future of the Power Grid:
Uniquely Situatea

» SWPA’s transmission — . i
system interconnects ' L

with SPP, MISO, and
others

ooooooooo
SSSSSSSSSSSSSSSSSSSSS

« SWPA markets from B ey Southwest
hydropower projects in e T P°‘f§e|5lf)°°'
the SWPA, SPP, MISO, o e mm ==
and ERCOT Footprints ST, iy =y

* SWPA’s customers span T R Electric Re!uablllty
SWPA, SPP, MISO, ot eIt oEr R Coociclfeod
ERCOT, and other — o T o Sy 3 MR -
Footprints Sl o T
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SWPA in the Future of the Power Grid:
Market, RTO, BAA




SWPA in the Future of the Power Grid:
Hydropower - the original renewable

a

Fort Gibson Dam & Powerhouse, Oklahoma (48 MW)

T

10to. _redit: Okl a Municipal Power Authority 1 7




SWPA in the Future of the Power Grid:
Energy and the Environment
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Denison Dam & Powerhouse, Oklahoma/Texas (80 MW) 1 8



SWPA in the Future of the Power Grid:
The Power of Hydropower

Narrows Dam & Powerhouse, Arkansas (26 MW)




SWPA in the Future of the Power Grid:
DOE Initiatives
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Questions?

.
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