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BEFORE THE WASHINGTON UTILITIES AND TRANSPORTATION COMMISSION

Dockets UE-260005 & UG-260006
Puget Sound Energy
2026 General Rate Case

WUTC STAFF DATA REQUEST NO. 239:
REQUESTED BY: Sophie C. Major

RE: Gas Load Forecast F25
Regarding the natural gas load forecast, F25, discussed in Jacobs Exh. JJJ-1T:

a. What were the methods and tools used to arrive at the F25 gas load forecast?
Please explain.

b. What are the explanatory variables in the load forecast?

C. Please explain the data sources used for all data-inputs to the natural gas load
forecasting.

d. What are the dependent variables in the load forecast?

e. Please provide copies of supporting data and workpapers used as inputs to

the forecast, as well as direct forecasting results and outputs.

f. Comparing the F25 gas load forecast to the gas load forecast filed in the 2023
Gas IRP, have any methods, inputs, or assumptions for calculating the gas
load forecast changed? Please explain the rationale for any changes.

g. How do the results and trends observed in the F25 gas load forecast compare
to the results of the load forecast used in the 2023 Gas IRP?

h. What assumptions are made about electrification and its impact on load in the
F25 gas load forecast?

I What assumptions are made about electrification and its impact on load in the
F25 electric load forecast?

J- Please compare the assumptions about electrification across the F25 electric
load forecast and the F25 gas load forecast. If the assumptions are consistent,
please explain how. If there are any divergences, please explain the rationale
for the divergence.
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Please compare the assumptions about weather across the F25 electric load
forecast and the F25 gas load forecast. If the assumptions are consistent,
please explain how. If there are any divergences, please explain the rationale
for the divergence.

Please compare the economic assumptions across the F25 electric load
forecast and the F25 gas load forecast. If the assumptions are consistent,
please explain how. If there are any divergences, please explain the rationale
for the divergence.

What parts of the present rate case filing are informed by the F25 gas load
forecast? Please list any calculations or analyses for which the load forecast is
an input.

Please explain what methods PSE used to validate the F25 gas load forecast.

What were the results of the validation? Please provide data outputs of the
validation, if available.

Please explain what the Company understands as the key determinate of the
customer count and usage trends observed in the F25 natural gas load
forecast.

Response:

a.

The following provides a discussion of the methods and tools used to create
the F25 natural gas load forecast discussed in the Prefiled Direct Testimony of
Joshua J. Jacobs, Exh. JJJ-1T.

Methods

Puget Sound Energy (“PSE”) employs time-series econometric methods to
forecast monthly energy demand for PSE’s gas utility service area. Historical
data on sales, customer, demand, weather, economic, and demographic
variables were used to model use per customer and customer counts. After
the modeling step, the class demands were adjusted for the impact of demand
side resources’ and new major demand (“block loads™) expected for the PSE
gas territory. The forecasts for these post model adjustments were sourced
from a combination of internal and external sources and vendor support. For
details on the Methodology, please see chapter 5 of the 2023 Gas Utility

' Demand side resources include energy efficiency and codes and standards.

2 Block loads refer to large demand entities entering the system, leaving the system, or dramatically

changing their demand in a way we would not otherwise capture in the modeling.
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Integrated Resource Plan (“IRP”) Report attached as Attachment P to PSE’s
Response to WUTC Staff Data Request No. 239. For details on Demand
Forecasting Models, please see Appendix D of the 2023 Gas IRP Report
attached as Attachment Q to PSE’s Response to WUTC Staff Data Request
No. 239.

Tools

PSE uses Itron’s MetrixND forecasting software suite to create customers and
usage forecast.

Please see Attachment A to PSE’s Response to WUTC Staff Data Request
No. 021 for the copy of a brochure describing Itron’s Metrix ND forecasting
software suite.

b. The explanatory variables used in the load forecast models fall into a few
broad categories listed below. Note that the final forecast includes post-model
adjustments to include the impacts of demand side resources and large
customers entering or exiting the system.

o Economic and demographic: e.g., employment
o Temperature data: Gas models use heating degree days
° Calculated variables: Dummies adjusting for seasons, month,

year and special events like Covid, billing issues causing spikes
and valleys in the data

Please see the tab named “Model” in the workpapers attached as
Attachments B through O to PSE’s Response to WUTC Staff Data Request
No. 239 for the full list of explanatory variables included in the models.

C. Natural gas forecast models are developed using the forecast of use per
customer per day and forecast of customer counts. Below is an explanation of
the data sources used for all data inputs to the natural gas load forecast.

Data Sources for Model Estimations:

o Customer Counts: PSE sources customer counts data for forecast
estimation from PSE’s SAP billing system for the historical period, and
for the forecast period customer counts comes from customer forecast
models for the larger classes and a trend-based projection method for
smaller classes. Details on customer count models are given in PSE’s
Response to WUTC Staff Data Request No. 239.
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Usage: The usage data for forecast estimation comes from PSE’s SAP
billing system.

Degree Days: PSE sourced actual observations of hourly temperatures
from the National Oceanic and Atmospheric Administration (“NOAA”)
recordings of Local Climatological Data (“LCD”) at the Seattle-Tacoma
airport weather station (“KSEA”). Data is publicly available at
https://www.ncdc.noaa.gov/cdo-web/datatools/lcd.

PSE also sourced hourly temperature data sets from the Northwest
Power and Conservation Council (“NWPCC”) to construct normal
degree days for the forecast period.

Please see chapter 5, section 2 (Climate Change) of the 2023 Gas IRP,
attached as Attachment P in PSE’s Response to WUTC Staff Data
Request No. 239 for a description of how PSE used the climate change
temperature datasets.

Economic and Demographic Data: In F25 forecasts the data on
employment was sourced from Moody’s Analytics, and manufacturing
employment data came from the regional models as described in the
2023 Gas Utility IRP.

Data Sources for Post-Model Adjustments

Demand Side Resources: PSE sourced impacts of demand side
resource savings from PSE’s Biennial Conservation Plan targets for
2025, and the Conservation Potential Assessment (“CPA”).

Attached as Attachment A to PSE’s Response to WUTC Staff Data
Request No. 239 is a copy of the 2025 Gas CPA report.

Building Electrification: The estimates for load adjustments for new
and existing customer building electrification are sourced from

(i) internal PSE analysis, and (ii) program impact estimates developed
by PSE’s Customer Energy Management organization.

Seattle Building Emission Performance Standards: The impacts of
Seattle Building Emission Performance Standards were calculated from
the data published by Seattle.gov on building emissions.

Large (Block) Loads: The data to adjust load forecast due to expected
large load additions (and exits) are sourced from PSE Business
Services and System Planning groups. These groups are responsible
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for tracking new projects with large demand requests which require
feasibility study.

The dependent variables in the class level gas econometric usage models are
monthly “use per customer per day”. For the customer models, the dependent
variables are “customer counts”.

Forecast Inputs, Outputs, and Results:

The attachments listed in the following table are MS Excel workbooks that
include supporting data for estimation and forecast, the direct forecasting
model results and output for each customer class.? Note that the attachments
show the model outcomes of the forecasted use per customer per day. The
final sales forecast after adjustments is calculated from the model estimates of
use per customer per day, customer forecasts, monthly billing days and the
forecasts of demand side resources and large loads (when applicable). The
F25 forecasts shown in the Second Exhibit to the Prefiled Direct Testimony of
Joshua J. Jacobs, Exh. JJJ-3, are forecasts of delivered loads that are derived
from the forecast of sales by converting from billing cycles to calendar months.

Model

Attachment

Residential

For F25 forecast used in this proceeding, residential customer
forecast was not modelled. Although model estimates showed
moderate growth, given recent actual trends, major uncertainty
and monthly volatility of net* customer additions, PSE assumed
zero net customer growth starting 2027 for gas residential
customers.

Attached as Attachment B to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for residential usage model.

Commercial

Attached as Attachment C to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for commercial customer count model.

3 Although PSE'’s forecasting framework is built in Itron’s Forecasting package software, the model
components and results have been exported for convenience.

4 Forecasts of customer growth are the net outcome of new customer connections to the system and

customers leaving the system.
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Model

Attachment

Attached as Attachment D to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for commercial usage model.

Commercial Large
Volume

Commercial large volume (CLV) customers are a subset of
commercial interruptible customers and can be found in
Attachment F to PSE’s Response to WUTC Staff Data Request
No. 239.

Attached as Attachment E to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for commercial large volume usage model.

Commercial
Interruptible

Attached as Attachment F to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for commercial interruptible customer count
model.

Attached as Attachment G to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for commercial interruptible usage model.

Industrial

Attached as Attachment H to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for industrial customer count model.

Attached as Attachment | to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for industrial usage model.

Industrial Large
Volume

Industrial large volume customer counts are not modeled; Last
available actual customer count value assumed for forecast
period.

Attached as Attachment J to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for industrial large volume usage model.

Industrial
Interruptible

Industrial Interruptible customers are not modeled; Last
available actual customer count value assumed for forecast
period.

PSE’s Response to WUTC Staff Data Request No. 239 Page 6

Date of Response: July 2, 2026

Person who Prepared the Response: Chhandita Das / Stephanie Price
Witness Knowledgeable About the Response: Joshua J. Jacobs




Exh. SCM-13
UE-260005-06, UE-260113
Page 7 of 29

Model Attachment
Attached as Attachment K to PSE’s Response to WUTC Staff
Data Request No. 239 is an MS Excel workbook that provides
the requested data for industrial interruptible usage model.
Commercial Commercial firm and interruptible transport customer counts
Transport are not modeled. Last available actual customer count values

assumed for forecast period.

Attachment L and Attachment M to PSE’s Response to WUTC
Staff Data Request No. 239 are MS Excel workbooks that
provide the requested data for commercial firm and
interruptible transport usage models respectively.

Industrial Transport

Industrial firm and interruptible transport customer counts are
not modeled. Last available actual customer count values
assumed for forecast period.

Attached as Attachment N and as Attachment O to PSE’s
Response to WUTC Staff Data Request No. 239 are MS Excel
workbooks that provide the requested data for industrial firm
(IFTR) and interruptible transport (IITR) usage models
respectively.

f. The methodology to develop the F25 system/class-level load forecast in this
case is fundamentally the same as in the 2023 Gas IRP. Every forecast cycle,
PSE reviews and updates the following as necessary. Below is a list of factors
that are reviewed and updated as applicable.

o Although the econometric model framework remains the same in
each forecast cycle, PSE reviews and revises the explanatory
variables if necessary. Certain situations—such as unusual
weather patterns or economic conditions—may need to be
explicitly accounted for. The models are updated accordingly.

J F25 includes updated demand side resources impacts, including
refreshed energy efficiency and codes and standards derived
from the 2025 CPA.

o The F25 forecast also reflects load impacts from updated
electrification assumptions, including gas-to-electric conversions
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associated with PSE’s decarbonization programs, targeted
electrification pilots, and customer-driven conversions.

The F25 forecast uses more recent actual data to reflect the
current conditions. These updates are consistent with PSE’s
broader resource planning practice of refreshing inputs to reflect
current conditions and known load drivers.

F25 gas forecast also incorporates the impacts of the current
policy environment affecting gas services. Examples include

HB1589.

The table below compares the F25 gas load forecast with the 2023 IRP base

forecast as well as the 2023 IRP no growth (residential and commercial
customers) forecast. As the data shows, the F25 gas forecasts are lower than
the 2023 IRP (2% lower on average) caused by both lower customer counts
(4% lower on average) and lower use per customer (5% lower on average).

Gas Demand Forecast after DSR without Transport (MDth)

Year

2023 Gas IRP Base

2023 IRP No Growth

F25 Gas Forecast

Difference
(F25 vs 23 IRP -
No Growth)

2026

92,379

92,379

89,274

2027

91,559

90,934

88,101

2028

91,410

89,968

87,678

2029

90,564

88,315

86,958

2030

90,148

87,092

86,274

h. The F25 gas load forecast incorporates load impacts of electrification from
several avenues. The forecast takes account of the electrification impacts
resulting from PSE’s decarbonization programs funded by Climate
Commitment Act revenue and PSE'’s targeted electrification pilots.

PSE also accounts for customers’ lower gas use because of electrification.
PSE identifies these customers by tracking customers’ historical usage from
meter data for a given location and service area to estimate impacts of
electrification outside of PSE programs.

The forecast also accounts for electrification impacts caused by policies
(e.g., Seattle Building Emission Performance Standards).

I. The F25 electric load forecast incorporates both transportation and building
electrification impacts. Please see Attachment X to PSE’s Response to WUTC
Staff Data Request No. 021.
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The F25 electric vehicle forecast assumes the “Low” scenario,
developed by Guidehouse consulting in 2025 and discussed in
Attachment C to PSE’s Response to WUTC Staff Data Request
No. 021.

The F25 electric forecast also includes expected impacts from
non-vehicle transportation electrification such as large regional
public transportation electrification projects.

The F25 electric forecast assumes load impacts from PSE’s pilot
electrification and Climate Commitment Act decarbonization
programs.

The F25 electric forecast assumes all new residential electric
customers will have electric end uses consistent with the 2021
Washington State Energy Code.

The F25 electric forecast assumes a full and partial conversion of
a few hundred customers each year as described in the
response to subpart h above. These conversion count estimates
are based on an analysis of historical customer counts and
usage data in PSE’s electric service area that identified
customers who either (1) discontinued gas service and remain a
PSE electric customer or (2) remain gas customers but show
both significant declines in gas usage and increases in electric
usage in comparison to historical usage levels.

J- The electrification assumptions across the F25 electric load and the F25 gas
load forecast are largely consistent.

Both the F25 electric and gas forecasts assume:

minimal new gas residential customers, consistent with the 2021
Washington State Energy Code;

electrification of residential customers outside of PSE incentive
programs; and

residential and commercial impacts from the electrification pilots
and CCA decarbonization programs.
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The F25 electric and gas forecast electrification impacts diverge in the
following ways:

o Electrification impacts are estimated by accounting for PSE-
specific gas and electric service areas considering areas that are
partly served by other utilities, Tacoma PUD, Seattle City Light
and Cascade Natural Gas.

o Seattle’s Building Emission Performance Standards only applies
to commercial and multi-family buildings in the City of Seattle
and therefore does not impact PSE’s electric service area.

K. The weather assumptions across both F25 gas and electric load forecast are
consistent in the sense that they both use the same weather data source, the
National Oceanic and Atmospheric Administration (“NOAA”) at station “KSEA”,
and the same climate models used to create normal degree days based on the
data from the Northwest Power and Conservation Council (“NWPCC”) .

However, the gas and electric models diverge slightly in forecast mechanics:
the electric models are estimated and forecasted on a calendar basis (first to
last day of the month) using PSE estimates of delivered load, whereas the gas
models are estimated and forecasted using billed sales that follow different
cycles than a calendar month, often spanning more than one month (e.g., 15
Jan to 15 Feb). The gas models therefore adjust monthly degree days, both
observed and future normal, to match the billed sales cycles. Cycle-adjusting
temperatures for consumption estimation is a standard utility practice to isolate
temperature sensitivities within the usage estimation equations.

l. The economic assumptions are consistent across the electric and gas models,
however, the gas and electric forecasts use different methodologies and
economic variables for forecasting. Specifically, the electric customer models
use population, permits, GDP and manufacturing employment as drivers of
customer growth in the residential, commercial and industrial classes. On the
gas side, only employment information is used in the commercial and industrial
class forecast models.

Although PSE forecasts sustained electric customer growth, consistent with
recent and long-term trends, local and statewide policies indicate PSE should
expect limited or negative gas customer growth. Given this transition,
observed historical relationships with economic drivers have become less
relevant to forecasting gas customers, and thus gas and electric forecasts
diverge in the extent of the use of economic variables as predictors of growth.
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m. The F25 gas load forecast is used as an input to determine power costs and
billing determinants throughout the MYRP, as discussed in the Prefiled Direct
Testimony of Joshua J. Jacobs, Exh. JJJ-1T.

For power costs see the Prefiled Direct Testimony of Christopher T. Mickelson,
Exh. CTM-1T, and for billing determinants please see the Prefiled Direct
Testimony of John D. Taylor, Exh. JDT-1T.

n. PSE validates the F25 gas load forecast using a combination of: (i) forecast-
accuracy metrics (mean squared error and mean absolute percentage error);
(i) statistical goodness-of-fit and specification tests (R-squared, adjusted R-
squared, p-values, Durbin-Watson statistic); (iii) reasonableness and structural
evaluation (consistency of coefficient signs and magnitudes with economic
theory, stability of relationships across estimation periods, and predictive
contribution of explanatory variables); and (iv) comparison to recent historical
actuals.

Although PSE evaluates the standard model validation statistics for model
selection as explained above, in certain situations, the volatility of the current
economic conditions could lead PSE to a decision that diverges from the
standard procedure. An example is the forecast of residential gas customers.

Please see the tab named “Model Stats” in the workpapers submitted as
Attachments B through O in PSE’s Response to WUTC Staff Data Request
No. 239 for the list of model validation statistics.

0. Please see the tab named “Model Stats” and “Model” in the workpapers
submitted as Attachments B through O in PSE’s Response to WUTC Staff
Data Request No. 239 for the list of model validation stats and final model.

p. The key determinants impacting customer and usage trends in PSE’s gas
territory fall into a few categories as explained below.

Flat or declining customer growth trend caused by:

o Regional policies such as Climate Commitment Act, 2021
Washington State Energy Code, Seattle Building Emission
Performance Standard discouraging gas installations.

o Economic conditions such as inflation; rising prices of goods and
services impacting local businesses. Slow economic outlook also
impacts employment and population growth.
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o National policies, such as tariffs, negatively impacting local
businesses causing slower growth and impacting both
commercial and industrial customers.

Flat or declining customer usage trend caused by:

o Partial electrification or end use gas efficiency partly contributing
to this trend.

o Warming weather over time, as modeled through PSE’s normal
degree days integrating climate change.

o Impacts of demand side resources.
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ATTACHMENT A to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT B to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT C to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT D to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT E to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT F to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT G to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT H to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT | to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT J to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT K to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT L to PSE’s Response to
WUTC Staff Data Request No. 239



Exh. SCM-13
UE-260005-06, UE-260113
Page 25 of 29

ATTACHMENT M to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT N to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT O to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT P to PSE’s Response to
WUTC Staff Data Request No. 239
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ATTACHMENT Q to PSE’s Response to
WUTC Staff Data Request No. 239





