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Tacoma Power 2022 IRP Workshop 1

2022 IRP Plans & Input Updates TACOMA - POWER

TACOMA PUBLIC UTILITIES



Outline TACOMA = POWER

IRP 2022 introduction
Refresher on Tacoma Power’s IRP modeling
framework

Key changes & model updates: Prices
Resources to be considered in 2022




IRP 2022 Introduction
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Background oo

An integrated resource plan (IRP) is:

* Plan to ensure we have enough resources to meet customer needs for
many years into the future

Electric utility resource plans law (19.280 RCW)

* Requires utilities to develop integrated resource plans
* Full plan every 4 years, smaller update every 2 years in between
e Full planin 2020, next update due September 2022



What's changing? What's staying the same?  TAcoMA - PowER
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Staying the same Changing
e Same modeling framework * Some new questions
* Same core scenarios » Updates to inputs for price

* Cruise Control (Base Case)

e Carbon Policy Accelerates

* Technology Solves Everything

« Reliability Reigns * Updates to our resource
adequacy calculations

* Updates to load assumptions
* Some new resources modeled



2022 IRP focus areas TACOMA = POWER

* Update: BPA Contract Renewal
* Should we renew?
* Which product will best meet our needs if so?
* What are the risks to renewal?
* Should we diversify?

* Update: How will climate change impact our resource position?

* New: Should we renew our license for Wynoochee River Project in
20377

* New: How will we ensure we have enough resources under
accelerated vehicle & building electrification?

* New: How might we supply a large electrofuel load?




Refresher on IRP Modeling
-ramework
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Who knows what will happen over 20 years? TACOMA - POWER

TACOMA PUBLIC UTILITIES

Accelerated decarbonization?
Fish regulation changes?

High or low?
Volatile or stable?
(@)

Electrification?
Industrial loads?
Self-supply?

Capacity markets?
Organized market?

Oo

Load impacts?
Inflow impacts?
Resiliency impacts?

Cold spells?
Heat snaps?
Water inflow?

Photo by Unknown author is licensed under CC BY-SA-NC. 8



https://courses.yarrahills.vic.edu.au/blogs/steve/2021/06/07/the-future-of-transportation/
https://creativecommons.org/licenses/by-nc-sa/3.0/

How do we account for uncertainty? TACOMA = POWER
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Scenarios to address long-term Probabilistic modeling to

uncertamtle.f, _ address yearly variability
e Carbon policies across the
Western US

* Load trajectories across the
Western US

* Natural gas price trajectory

 Resource costs Ceasprice (D

* Large change to industrial load
i 1 H L . eather Year 1951 Weather Year 1951 Weather Year 1951
* Vehicle & building electrification

* Climate change

Scenario 1

Weather Year 2008 Weather Year 2008 Weather Year 2008
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Our IRP modeling framework TACOMA - POWER

Tacoma

Western . .
Price Power Portfolio
Resource . .
. Simulations Resource Performance
Build -
Dispatch
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How will Tacoma Power’s system operate for a
given weather simulation and market

scenario?

IRP System Model (SAM)



Our IRP system model

TACOMA  POWER
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INPUTS

Scenario

Temperature

Hourly load

y

/ Hourly Dispatch

Inflows

for each Resource
that:

Meets all
resource

AURORA Prices

A 4

A 4

constraints

Meets all

Resources in
portfolio

system
constraints

\ 4

OUTPUTS

Generation of
each resource

\ 4

Capacity of
each resource

A\ 4

System
shortfalls

\ 4

Elevation level
for each dam

\ 4

Wholesale
market sales &
purchases
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Resources Considered in 2022
RP
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Resources we will consider in 2022 TACOMA - POWER
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Tacoma Power

hydro BPA contract

Wind (various Demand
Storage

locations) response

Small modular
nuclear Conservation
reactors
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Aurora WECC Model

Capacity Expansion and Price Forecast: Updated Inputs and Results

TACOMA - POWER
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Man announces he will quit drinking by 2050

A little planning
humor...

Shutterstock/Alex Poisor

A Sydney man has set an ambitious target to phase out his alcohol consumption
within the next 29 years, as part of an impressive plan to improve his health.

The program will see Greg Taylor, 73, continue to drink as normal for the
foreseeable future, before reducing consumption in 2049 when he turns 101. He has
assured friends it will not affect his drinking plans in the short or medium term.

https://www.theshovel.com.au/2021/10/26/man-announces-he-will-quit-drinking-by-2050/



INnputs
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Important Aurora Model Changes TACOMA - POWER
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* Database updated in 2020, including:
* Resource Costs
* Loads and Resources
e Fuel Costs
e Carbon Policy Constraints

* WECC zonal network topology more granular (BA vs State)
* Battery storage option included in capacity expansion




11% Increase in WECC Weighted Avg Clean Energy Policies

TACOMA  POWER
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35% Increase in Early Coal Retirements (Base Case Scenario) TACOMA - POWER
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Announced Early Coal Retirements-2020 IRP Announced Early Coal Retirements-2022 IRP
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Minimal Change in Overall WECC Load and Peak TACOMA - POWER
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(Base Case Scenario)

Energy (aGW) Annual Peak (MW)
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Higher Forward Natural Gas Prices TACOMA - POWER
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Natural Gas Price Scenarios

$6.00
$5.00
$4.00
$3.00

82'00 \
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$0.00
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e POlicy  sss==Technology Reliability  ess=Base Case

*All scenario parameters (except forward NG prices) were unchanged between 2020 and 2022 IRP




Scenarios

Scenario 2:
Scenario 1:  Technology
Carbon Policy- Solves Scenario 3: Cruise Scenario 4:
Driven WECC Everything Control (Base Case) Reliability Reigns
Demand
Peak Growth Rate 25% 0% base base
Energy Growth Rate 20% -25% base base
Storage & Other Resources
2hr 2% 25% base (~1%) base (~1%)
16hr 0 25% base (0%) base (0%)
Carbon Policy
SCC (in price) pre 2030 yes no (WA Only) base (WA only) yes
SCC (in price) post 2030 yes no (WA Only) base(WA only) no
Min RPS by 2045 50% base base no post 2030
Natural Gas Prices
Initial Price 25% base base base
Growth Rate 200% -50% base 200%
Capital Costs
wind base -30% base base
solar base -30% base base
RA Standard
PRM 15% 15% 15% 5% then 20%
NW Pool Sharing yes yes yes no
Coal Retirements
NW Coal 2025 base base none post 2030
WECC Coal 2030 base base none post 2030




Same WECC Load Scenario Assumptions TACOMA - POWER
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WECC Peak (MW) WECC Load (GWh)
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Results
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WECC Net Capacity Expansion TACOMA - POWER
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Comparison of New and (Economic) Retired Generation Capacity by 2045 by
scenario (WECC-US)

300,000
250,000
200,000
150,000
100,000 - W Wind
50,000 - W Storage
[ Solar
- | I —
B Nuclear
(50,000} Reliability_(with post
. . eliability_(with post- B Gas
BaseCase Critical Water Policy Technology 2030 gas)
® Wind 81,514 171,211 61,609 63,590 m Coal
B Storage 7,500 20,700 7,350 2,850
Solar 37,780 60,190 16,290 24,608
® Nuclear (1,333) (1,333)
| Gas (800) 31,978 (5,525) 37,745

m Coal (12,525) (4,305) (13,295) (8,143)



*WA Net Capacity Expansion TACOMA = POWER
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12,000
Comparison of New and Retired Generation Capacity by 2045 by scenario
10,000 (WA only)
8,000
4,000
.
2,000
M Storage
Solar
e ]
H Gas
(2,000 Reliability_(with post
. . eliability_(with post-
BaseCase Critical Water Policy Technology 2030 gas)
® Wind 2,800 7,000 1,281 2,200
B Storage 750 150
Solar 1,950 2,850 1,931 600

m Gas (697) (1,216) 4,472




Median Annual Price Forecast (by weather years) TACOMA - POWER

TACOMA PUBLIC UTILITIES

Base Case
Reliability

Run_ID ®1950 ®1951 ®1952 @ 1953 @ 1954 @1955 ® 1960 @ 1961 @1262 @ 1963 @194 »

100 Run_ID @1950 @#1951 @ 1952 @ 1950 @®1937 @19382 ®1933 #1954 @19285 @ 1986 b

100
W @
= i
o« o
S % g 30
m m
= =
@ @
e m————
o -y ! s i A ) 0 ) 2 B 2 i A Ix »
0 S g g g P g o i e e g e R
2025 2030 2035 2040 : - : o oo - ook
Report_Year Time_Period

Paolicy Technology
Run_IDy @ 1950 @1930 @1981 @ 1932 @ 1983 @1954 @ 1955 @ 1980 @19587 @ 1938 @1989 b Run_ID @1950 @#1951 @1952 @1930 @1981 @1932 @ 1933 @1984 @ 1985 @ 1986 @ 1987 .4

100 100
@ @
=) o
o o
c S =0
| ]
- -
@ @
= =

Time_Period Time_Period




Average Annual Price Forecast (avg weather year) TACOMA - POWER
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Basecase Prices

® Average of Price @Standard deviation of Price

; 200

L
o

L
o

g OETN AN

v
-_--'..—-__

Average of Price and Stan.

=

2025 2030 2035 2040
Report_Year

® Average of Price ®5tandard deviation of Price

: 200

Average of Price and Stan.

2025 2030 2035 2040
Report_Year

Reliability

® Average of Price @Standard deviation of Price

; 200

100

Average of Price and Stan.

2025 2030 2035 2040
Report_Year

Technology

® Average of Price ®5tandard deviation of Price

T

Awverage of Price and Stan...

—_"l-.__
e —
2025 2030 2035 2040

Report_Year



Next Steps
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Tentative workshop schedule TACOMA - POWER
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(2022 IRP plans & input ) March 2' 2022 CPreIiminary analysis results ) a8 JUIy 19’ 2022
updates & recommendations

eKey changes and model eFeedback on preliminary eUpdated results &
updates: Load action items recommendations

eSpecial focus on vehicle
and building electrification
stress test

Decen ber 20
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