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N Helping our members work together to keep
the lights on... today and in the future.
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Pro-Rata Load Shedding @SPP



THE BIG PICTURE: FEB 15-18™H 2021

N

Early prep
helped

2/4: Issued cold
weather alert

2/8: Issued
resource alert

2/11: Committed
long-lead
generation

Public
appeals
reduced
demand

Demand dropped
below forecast,
helping minimize
Interruptions

l/‘

We used
every MW we
could get

We ran every
available
generator and
imported energy
from neighbors

Service
interruptions
required

2/15
~1.5% of system

demand for 57 min.

2/16
Up to ~6.5% of
system demand for
3 hr. 23 min.

Collaboration
reduced
impact

Controlled,
temporary
interruptions
prevented
uncontrolled
blackouts
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* Locations of ISOs/RTOs are approximate
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HISTORIC WEATHER EVENT

» 73% of mainland U.S. covered in snow !

3,000 daily and 79 all-time local low temperature records broken 2

« “Comparable to the historical cold snaps of Feb. 1899 & 1905.” 3
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1 — National Operating Hydrologic Remote Sensing Center ; '! _
2 — National Weather Service Weather Prediction Center ’V"-

3 — National Weather Service Weather Prediction Center



https://www.nohrsc.noaa.gov/nsa/index.html?region=National&year=2021&month=2&day=16&units=e
https://twitter.com/NWSWPC/status/1362953109681672199
https://twitter.com/NWSWPC/status/1361000008519086085

WIND CHALLENGES

» Blade icing

 Turbines fault due to uneven icing inducing vibrations

. . . . '\f’er ;
« Gear Lubricant gelling inducing fault O fouammn

 Feeder Faults > N

« Once turbine is off... its of... hours=>days to come back online 1549 wderground ale—\

« Cannot physically drive to turbine to check/clear fault. ——=
40 = 2 MW individual
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WIND ICING FORECAST

Total 5-Day Wind Power Forecast Icing

Latest Fo

17.56GW
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— Power No-Ice { @ D2/13/21 23:55 GMT-6) Power Best-Guess [ @ 02/13/21 23:55 GMT-6) Power Worst-Case [ @ 02/13/21 23:55 GMT-6) — Metering




WIND NWP FORECAST

5-Day NWP Models
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14. Feb 12:00 15. Feb 12:00 16. Feb 12:00 17. Feb 12:00 15. Feb 12:00 19. Feb 12:00 20. Feb

NWP 1 { @ 02/15/21 00:00 GMT-6) NWP 2 [ @ 02/14/21 18:00 GMT-5) NWP 3 ( @ 02/15/21 00:00 GMT-6) NWP 4 ( @ 02M15/21 00:00 GMT-6) NWP 5 { @ 02/15/21 00:00 GMT-6)
NWP 6 { @ 02/15/21 00:00 GMT-6) — NWP & (@ 02/15/21 00:00 GMT-6) — Measurement




Fixed Axis
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SOLAR CHALLENGS

* |ce

ST

Snow =2 lce

» Uneven melting

* [cing on single axis farms

Loss of rooftop solar

.~ BTM Solar
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https://ratedpower.com/static/72f88529e194c37a32a2efcfc66b85f3/eac4d/3248165260_01fe584d02_k.jpg
https://www.google.com/url?sa=i&url=https%3A%2F%2Fsolarbuildermag.com%2Ffeatured%2Fsnowlar-builder-we-look-at-the-opportunity-of-solar-development-in-northern-latitudes%2F&psig=AOvVaw3JHhl_3Vv5u7i-o1RFD1m-&ust=1624421612548000&source=images&cd=vfe&ved=0CAsQjhxqFwoTCNCOg5ywqvECFQAAAAAdAAAAABAO

NUCLEAR CHALLENGES

* Water intake

* Cooling towers, fans and
pipes frozen (weight)

* Surrounding transmission
system monitoring

* Extremely vulnerable to
voltage fluctuations and
disturbances
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HYDRO CHALLENGES

* Run of River vs Lake Dam
* [cing in the intake

« Small ice fragments
damaging turbines

* Breaking down stream ice
and pushing ice downriver

]

Reservoir
Intake \ " y
|]]|] Eenuatnr

T,>0°C ! T,<0°C ! T,~0°C
(cooling) E (super-cooling) E (ice-cover)
1% . :
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https://www.google.com/url?sa=i&url=https%3A%2F%2Farchive.epa.gov%2Fclimatechange%2Fkids%2Fsolutions%2Ftechnologies%2Fwater.html&psig=AOvVaw3Wd_7jkqh6AlqwkdsW0j5I&ust=1624420922562000&source=images&cd=vfe&ved=0CAsQjhxqFwoTCMChrNKtqvECFQAAAAAdAAAAABAY
https://www.google.com/url?sa=i&url=https%3A%2F%2Fascelibrary.org%2Fdoi%2Ffull%2F10.1061%2F(ASCE)CR.1943-5495.0000059&psig=AOvVaw2xisi6lDlNW2Zo2iE5Ebrt&ust=1624435156347000&source=images&cd=vfe&ved=0CAsQjhxqFwoTCIC2xdbiqvECFQAAAAAdAAAAABB1

COAL CHALLENGES

* Train bins frozen
» Conveyer belts frozen

* Pulverizer and Frozen Coal
Chunks

* Cooling towers frozen

* Piping within power plants
frozen

Coal Crusher

Raw Coal
Bunker

Raw Coal
Feeder

Coal Pulverizer
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NATURAL GAS PROBLEMS

* Lack of winterization

» Large switch to residential use

* Frozen wellheads and iced
roads slowed crews

» Pumping station equipment
and valves froze

* Electrical equipment was out of
power forcing more gas out

oSPp



DIESEL PROBLEMS

* Fuel gels

* Rarely run
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* Small

* BUT...SUPER important

to start units, backup
power for units,
nospitals, nursing
nomes, etc...
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MAKIMUN

Super Concentrated Formula
Prevents Gelling to -40°F

Removes Water,
Preven ts Corrosion

: ; Protects Against Fuel Filter Icing @
Treats up to 150 Gallons

SRR DANGER: HARMFUL OR FATAL IF SWALLOWED.
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GENERATING CAPACITY OUTAGES

— Nuclear = Coal Gas =—— Hydro —— Wind — Fuel - Solar = Other
oil
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/Up to 35,000 MW of generating A

capacity unavailable to meet demand

TOTAL GENERATION OUTAGES

Nearly 2.5x more outages than first
Kweek of Feb. )

Energy Emergency Alerts in Effect
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INTERRUPTIONS BY ENTITY Directed interruptions

allocated to transmission

Participating Entity % of MW operators on pro-rata basis
AEP 16.8
WAPA 13.5
SPS 12 .4 Load Shed MW
OKGE 12.4 2000 2,718 MW
KCPL 968 (~6.5% of BA Load)
WR 8.49 2500
NPPD 6.57
OPPD 4.6 5000
WEFEC 3.78
GRDA 2.22
2 1500
SEC] 2.22 = 1359 MW ’_1 L‘
EDE 219 (~3.2% of BA Load
LES 1.36 1000 10 MW
SPRM 1.22 (~1.5% of BA Load)
KACY_N 0.92 500
CBPC 0.83
INDN 0.38 .
SPA 0.28 S L L L LS L L L LSS LSS S S
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Winter percentages effective 12/1 through 2/28 “f’ SPP 21
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