@) Seattle City Light

CITY LIGHT 2020 INTEGRATED RESOURCE PLAN:

DEMAND FORECAST DEEP-DIVE & SCENARIO DISCUSSION




HIGH-LEVEL INTEGRATED RESOURCE PLAN TIMELINE

Creating the Conduct IRP Draft 2020 Plan
framework Analysis

review and presented to
updates City Council

Q4 2019/
2019 Q1 2020 2020 2020
‘kDemand * iRP * Resource * Review * Portfolio Results &
Forecast & ‘ Process & Adequacy scenarios Review Draft |
Scenarios Scenarios & Climate and . Recqmmendahons
(12/13) (1/10) Change Portfolios (April/May)
(Feb) (March)
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GOALS OF DEEP DIVE

Understand the Baseline Demand Forecast

- Methodology overview

- Walkthrough baseline forecast results

Discussion on scenario planning

- What alternative futures to consider
- Crafting demand scenarios with some illustrative examples

- How to prioritize future development work
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Methodology Overview



Why did we move from econometric to
end-use based demand forecasting?

N
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Residential & Commercial delivered sales that includes: economic

End-Use Forecast drivers, stock turnover, codes & standard and naturally occurring
efficiency

Industrial, electric vehicles, distributed generation & large transit
electrification but no programmatic efficiency

Adjustments

Losses + Own
Use

Gross up from energy delivered at the meter to delivered at the system

System forecast
for IRP

Annual system load which requires additional shaping
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Core Loads

Broken out of
end-use model

Spot Load

EVs
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SHAPING ANNUAL TO HOURLY

Shaping
Models

(Monthly,
Hourly)

Annual aMW
Forecasts
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DEMAND FORECAST DEVELOPMENT WORK

Leverage more City Light specific data to better
calibrate end-use model

Reflect new state and city legislation

Incorporate load shape impacts from changes in end-
use saturations
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Baseline Forecast



End-Use Forecast (Annual aMW)
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BASE YEAR (2019) DELIVERED LOAD BY CUSTOMER CLASS & SEGMENT

Office (Sm, Md, Lg) Data Center Retail (Sm, Single Family
20% 6% Md, Lg) £3%
5%

Commercial

Hospital
4%

586 aMW
348 aMW

Il R A Multifamily
7% -High Rise
4%

",

School K-12 & University -

Jan

Multifamily - Mid Rise
4%
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BASE YEAR (2019) DELIVERED RESIDENTIAL LOAD BY END USE

Heat Room
27%
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Heat Central
5o

Heat Pump
3%

Ventilation and
Circulation
© 2%

Refrigerator
796

Water Heat LE 55 Gal
13%

Cool Central Cool Room

Printer
194

Monitor

Cooking Range
1%

Water
Heating

Computer -

| || DVDPlayer

Microwave
196

Air Purifier

Water Heat GT 55 Gal
2%

Pool Pump
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BASE YEAR (2019) COMMERCIAL DELIVERED LOAD BY END USE

Lighting Interior Fluorescent Lighting Interior Screw Base Lighting Exterior
24% 7% 495

Lighting

Lighting Interior HID
49

Lighting Interior Other
1%

Refrigeration
494

586 aMW

Other Plug Load

Wentilation and Circulation
11%

Heat Pump Compressed Air

Cooling Chillers

]
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END-USE STOCK TURNOVER EXAMPLE: RESIDENTIAL SINGLE FAMILY FREEZERS

400
Weighted average intensity of freezers
380 decIiEes by ~10% over time with
= efficient equipment replacement — Below Standard Freezer
= 360 — —— Federal Standard 2014 Freezer
m — i -
= “----.....________ Std Size Freezer - ENERGY STAR
- I —— —— Weighted Average of All Freezers
I eig g
£ 340 _
320
60,000
£ 50,000
ﬁ ¥
o
© 40,000
L
2 30,000
2
E 20,000
=z [ Below Standard Freezer

10,000 o Federal Standard 2014 Freezer
I Sid Size Freezer - ENERGY STAR
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THE ECONOMY IS COOLING

— 2019 Forecast Employment Growth
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*Employment & Housing Forecast based on IHS Seattle Metro economic forecast
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AAGR:

RESIDENTIAL DELIVERED LOADS

0.3%

AAGR: -

+0.4%

v

A

v

Annual aMW

360 ) Zoomed In )
~ AAGR +0.1% '
340 e :
2019 2022 2025 2028 2031 2034 2037
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RESIDENTIAL YEAR-OVER-YEAR CHANGES

Load Decline i Load Growth R |
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COMMERCIAL DELIVERED LOADS

AAGR: +0.4%  AAGR: -0.1% AAGR: +0.3%
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COMMERCIAL YEAR-OVER-YEAR CHANGES

10.0

7.5

5.0

Increases Load

= ﬁewConstrucﬁon
B Appliances
Compressed Air
Cooling Chillers
Cooling DX
: : | DataCa_ntar
Efficiency in lighting driven by adoption of high-performance - ;7:‘;"""
75 fluorescents and EISA standards for screw-in bulbs - loning
: : ; :rf::esratlon
Water Heat

Year-over-Year Change in aMW

Decreases Load

Net Commercial

2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 N
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Adjustments (Annual aMW)
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INDUSTRIAL FORECAST

115
110
105
ARDAGH GLASS
S ASH GROVE CEMENT
= : BOEING
= 100 CERTAINTEED
E 2019 Industrial Sales are DARIGOLD INC
£ — down ~10% from 2018 LAFARGE CORPORATION
NUCOR
% PORT OF SEATTLE
; STEVEDORING
. Long-term Industrial sales VIGOR
expected to decline ~0.4% per
90 . -
year with manufacturing
employment
85

2008 2012 2016 2020 2024 2028 2032 2036 2040
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Annual aMW

1,000

800

600

400

200

CORE LOADS BY CUSTOMER CLASS

Zoomed Out
Residential
Commercial
Industrial
2020 2024 2028 2032 2036
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2040
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ELECTRIC VEHICLES FORECAST

Light Duty Electric Vehicle Forecast Electric Vehicle Energy (aMW) Impact

700,000  —— conservative 160 —— Conservative
BAU BAU

—— Aggressive —— Agaressive
600,000 ~— Fotental 140 - — Potential
120
500,000
K 100
O
E 400,000 %
Z = 80
z ;
300,000
g | < 60
=
200,000
40
100,000 20
0 0
2020 2025 2030 2035 2040 2020 2025 2030 2035 2040

Same forecasts used for RMI study. We adopt BAU for the baseline forecast.
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DISTRIBUTED GENERATION

Residential Expected Generation (aMW) Commercial Expected Generation (aMW)

—— Business as Usual Scenario
Extended ITC Scenario
5 —— Extended WA State Incentive Scenario
—— Best Case Scenario

—— Business as Usual Scenario

Extended ITC Scenario
—— Extended WA State Incentive Scenario
—— Best Case Scenario

Annual aMwW
[#%]

[\]

2019 2022 2025 2028 2031 2034 2037 2040 2019 2022 2025 2028 2031 2034 2037 2040

From 2020 Cadmus Solar PV Potential Study. We adopt Extended WA Incentive for the baseline forecast.
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LARGE TRANSIT ELECTRIFICATION

" King_County_Metro
- Washington_State_Ferries /

Terminals_46_&_ 66 /

16 J- Sound_Transit

14

Annual aMW

2020 2025 2030 2035 2040
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Apply Shapings (Annual to Hourly) and
Weather Sensitivities
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Annual Forecast Component Shaping Model Description

Hourly level model fit to historical system load data that

Coite Leses (RES < Lo + D) accounts for weather, day of week effects and holidays

W
o
o
Q

NREL System Advisor Model (SAM)

Broken out of
end-use model

Residential building simulation model: Simplified Energy

New Residential Cooling Enthalpy Model (SEEM)

Electric Vehicles DOE EV Project data for Washington State

Large Transit Engineering studies
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TYPICAL WEEKDAY 24 HR NON-COINCIDENT LOAD SHAPES

2020 Load Shapes 2030 Load Shapes 2040 Load Shapes
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CRITICAL WEEKDAY NON-COINCIDENT 24 HR LOAD SHAPES

2020 Load Shapes 2030 Load Shapes 2040 Load Shapes
250 B |arge Transit .
W Electric Vehicles New AC ~50 MW higher
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Demand Scenarios



What are they key themes to consider for demand scenarios?

Policies & Regulation

 Taxes & incentives

» CETA, Clean Buildings Act, OSE
Benchmarking...etc

» Deep decarbonization proposals

Market Transformations
Energy as a service
Micro grids & consumer aggregators

Large customer exits

The Economy

Will Seattle continue to boom?

Could Seattle have a struggling
economy?

Technology Adoption

« Equipment efficiency improvements
* Load from new end-uses

« Equipment adoption under
electrification

Climate Change

Which GCM scenarios to use
Weather data coverage

Socioeconomic impacts

What Else?
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EXAMPLE SCENARIOS

All buildings electrify with high EV adoption

HIGH GROWTH

New buildings electrify with high EV adoption

Sustained economic growth

Deep recession with slow recovery

DEMAND
DESTRUCTION
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CRAFTING THE SCENARIO: ALL BUILDINGS ELECTRIFY
WITH HIGH EV ADOPTION

a All buildings electrify with high EV adoption:
* No new natural gas in all new construction
 Existing building stock is converted to 100% electric
« Rate of conversion is non-linear (backloaded)

o Assume high efficiency heat pump conversion for Residential

I - Commercial based on existing end-use equipment assumptions

« High EV adoption scenario from RMI Study
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EXAMPLE SCENARIO RESULTS

—— Baseline +340 aMW (+30%)

—— Recession with Slow Recovery
= Sustained Economic Growth
MNew Buildings Electrify

1,400 —— All Buildings Electrify
1,300

=

=

©

< 1,200 +65 aMW (+6%)

+27 aMW (+2%)

1,100

// -29 aMW (-3%)

2020 2025 2030 2035 2040
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HIGH-LEVEL INTEGRATED RESOURCE PLAN TIMELINE

IRP Draft 2020 Plan
review and presented to
updates City Council

Creating the Conduct
framework Analysis

Q4 2019/
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*Demand * IRP * xesource * Review * Portfolio Results
Forecast & Process & Adequacy scenarios & Review Draf’F
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