Exh. HSH-23

Dockets UE-260005, UG-260006 and
UE-260113

Witness: Hannah S. Halliday

BEFORE THE WASHINGTON
UTILITIES AND TRANSPORTATION COMMISSION

WASHINGTON UTILITIES AND
TRANSPORTATION COMMISSION,

Complainant,
\A
PUGET SOUND ENERGY,

Respondent.

In the Matter of the Petition of

DOCKETS UE-260005 & UG-260006

DOCKET UE-260113

(Consolidated)
PUGET SOUND ENERGY
For an Accounting Order Authorizing
the Deferred Accounting Treatment for
FERC Interest Associated with
Mandatory Transmission Network
Upgrades
EXHIBIT TO
TESTIMONY OF

HANNAH S. HALLIDAY

STAFF OF
WASHINGTON UTILITIES AND
TRANSPORTATION COMMISSION

PSE Response to UTC Staff DR 122

July 28, 2026



Exh. HSH-23
UE-260005-06, UE-260113
Page 1 of 7

BEFORE THE WASHINGTON UTILITIES AND TRANSPORTATION COMMISSION

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

WUTC STAFF DATA REQUEST NO. 122:
REQUESTED BY: Hannah Halliday

RE: Time of Use Schedule

Understanding Proposed schedule equivalency to PSE’s Time-of-Use (TOU) Pilot.
Please see the direct testimony of Christopher T. Mickelson (CTM-1T) and Aaron A.
August (AAA-1T); the proposed full scale residential TOU schedules (307, 327) differ
from the piloted TOU schedules. Staff is seeking to understand if the cost impact and
energy savings are expected to be equivalent between the proposed TOU schedules
and the schedules piloted for the Company. For the following bullet pointed items,
please provide a narrative explanation, as well as any supporting analytic analyses. In
the examination of equivalence between proposed and piloted schedules, please
include seasonal rates (winter/summer rates vs. a single year round rate), the timing of
the peak periods (i.e. the elimination of the morning peak in schedules 307 and 327),
and the length of the peak periods (i.e. the expansion of the evening peak from 3 to 5
hours). Kindly include any additional factors that may have an impact on the
equivalence between the proposed and piloted schedules that are not specifically called
out in this question.

a. Cost impacts on enrolled customers

b. Load shifting and demand reductions to the system

Response:

Puget Sound Energy (“PSE”) acknowledges that the proposed optional full-scale
residential time-of-use (“TOU”) schedules differ in several design elements from the
TOU pilot rates, as explained in the Prefiled Direct Testimony of Christopher T.
Mickelson, Exh. CTM-1T, beginning at page 76, and the Prefiled Direct Testimony of
Aaron A. August, Exh. AAA-1T, beginning at page 55. These differences are intentional
and reflect lessons learned from the pilot as exhibited in the Cadmus Time-Varying
Rates Pilot Evaluation Final Report (“Pilot Evaluation”),! updated system cost drivers
since the pilot was initially designed, and customer behavior insights gathered over two
years of pilot operations. Although the schedules are not identical in structure, nor are

' Fourteenth Exhibit to the Prefiled Direct Testimony of Aaron A. August, Exh. AAA-15.
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they required to be, PSE expects them to deliver comparable outcomes in terms of
customer cost signals, load shifting, and system benefits while reducing complexity and
improving scalability. The Commission’s approval of the pilot was intended to inform the
development of permanent TOU offerings, and the proposed optional schedules
represent the natural evaluation of that process.

The discussion below addresses equivalency across two dimensions: (a) cost impacts
on enrolled customers, and (b) load shifting and demand reductions to the system.

a. Cost Impacts on Enrolled Customers

Seasonal Rates vs. Year-Round Rates

The pilot TOU schedules used seasonally differentiated rates with different price
levels and peak definitions in winter and summer. In winter, Schedule 307
included both a morning peak (7:00 a.m.—10:00 a.m.) and an evening peak (5:00
p.m.—8:00 p.m.), while in summer only the evening peak applied. Schedule 327
maintained both morning and evening peaks year-round. The proposed optional
Schedules 307 and 327 simplify this structure by adopting a single year-round
rate with a consistent peak period and uniform prices across all seasons.

From a cost-impact perspective, this change does not materially alter the
strength of the price signal, as measured by peak-to-off-peak ratios, but it
materially improves customer understanding, predictability, and bill management.
The Pilot Evaluation found that while most customers accurately recalled the
evening peak window, the seasonal variation in morning peak definitions created
significant confusion. Approximately half of Schedule 307 customers incorrectly
believed that morning peak periods also applied during the summer, when in fact
they did not. This phantom peak identification was persistent, even in the second
year of the pilot, 47 percent of these customers still misidentified a summer
morning peak. Moreover, correct recall of the actual winter morning peak
declined from 85 percent in Year 1 to 75 percent in Year 2, indicating that the
seasonal structure eroded, rather than reinforced, customer understanding over
time. This confusion contributed to bill volatility and dissatisfaction, even among
customers who attempted to shift load, and undermined the effectiveness of the
price signals the pilot was designed to test. By adopting consistent prices and
peak periods across seasons, the proposed optional schedules eliminate
calendar-driven bill volatility while preserving comparable cost differentials
between peak and off-peak periods.

Analytically, PSE designed the proposed optional year-round peak-to-off-peak
ratios using both system cost data and pilot hourly usage data. The ratios are
applied to forecasted usage data, as reflected in the Third Exhibit to the Prefiled
Direct Testimony of Christopher T. Mickelson, Exh. CTM-4, on tab “Rate Design”
and are calibrated to be revenue-neutral relative to Schedule 7, consistent with
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the methodology used in the pilot. A residential customer whose usage closely
matches the class average should see a similar bill under the proposed optional
Schedule 307 or Schedule 327 compared to Schedule 7 with behavior changes.
Customers with usage patterns similar to pilot participants should therefore
experience comparable annual bill outcomes, with variations driven primarily by
general rate increases rather than structural rate design differences.

Elimination of the Morning Peak Period

As mentioned earlier, the pilot included a winter morning peak window

(7:00 a.m. - 10:00 a.m.) for Schedule 307, while Schedule 327 maintained the
morning peak year-round. The proposed optional schedules eliminate the
morning peak entirely, concentrating the price signal into a single evening peak
window.

This change is expected to improve customer bill outcomes without diluting the
cost signal's effectiveness. Although winter morning load can exceed the daily
average, both wholesale energy prices and system capacity costs are
consistently highest during the late afternoon and early evening hours, as
demonstrated by PSE's analysis of Mid-C market data and system load profiles
presented in the Fifth Exhibit to the Prefiled Direct Testimony of Christopher T.
Mickelson, Exh. CTM-6. Concentrating the price signal during the hours of
highest marginal system cost creates a more accurate and efficient signal that
better reflects the costs PSE is seeking to manage through TOU pricing.

The pilot demonstrated that the dual-peak structure was a barrier to customer
engagement. The seasonal inconsistency, one peak window in summer, two in
winter, prevented customers from developing consistent behavioral routines and
was a primary source of confusion about when peak periods applied. The
proposed single year-round peak window is easier to communicate and enables
customers to establish durable habits that persist across seasons.

From a cost impact standpoint, removing the morning peak reduces the
likelihood that customers incur higher charges during periods of relatively
inflexible usage, such as morning heating and household routines. This improves
perceived fairness and reduces unintentional bill increases, particularly for
customers with limited flexibility to shift essential morning activities. The Pilot
Evaluation found that winter price signals were disproportionately high relative to
summer, resulting in elevated winter bills. By eliminating morning peaks when
heating loads are largely unavoidable, the proposed design prevents customers
from being penalized for essential usage patterns that they cannot reasonably
modify, creating a more equitable rate structure that aligns pricing with
customers' actual ability to respond to price signals.
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Expansion of the Evening Peak Window (3 to 5 Hours)

The proposed optional schedules expand the evening peak period from three
hours (5:00 p.m. - 8:00 p.m.) to five hours (4:00 p.m. - 9:00 p.m.). This change
has two primary effects on customers. First, on a purely arithmetic basis,
customers who do not change their behavior may experience modestly higher
exposure to peak pricing during the additional two hours. Second, the broader
peak window better reflects the actual distribution of system costs and simplifies
the behavioral response by focusing customers on a single, consistent block of
time rather than requiring them to navigate multiple peak windows across
seasons.

PSE calibrated the peak-to-off-peak ratios for the proposed optional schedules to
account for the expanded peak window. Specifically, PSE softened the peak-to-
off-peak price ratios relative to what a narrower window would require, making
the expanded peak more manageable for customers while still providing
meaningful incentives to shift usage. As described in the Prefiled Direct
Testimony of Christopher T. Mickelson, Exh. CTM-1T, at page 43, lines 1-3, and
at page 61, lines 1-15, the proposed rate design is intended to provide accurate
price signals that encourage customers to align electricity usage with system
conditions, including shifting load away from peak periods, thereby supporting
efficient system use and enabling customer bill management.

Additionally, the proposed optional Schedule 327 shortens the super-off-peak
window by one hour, ending at 6:00 a.m. instead of 7:00 a.m. This adjustment
ensures the super-off-peak period does not overlap with increasing morning load
hours when customers are beginning daily routines, further aligning rate periods
with realistic customer behavior.

While individual customers will experience different bill outcomes depending on
their specific usage patterns, the average cost signal and savings opportunity
under the proposed optional schedules are equivalent to, or more stable than,
those under the pilot, with reduced volatility and lower risk of confusion-driven bill
increases attributable to seasonality and multiple peak windows.

b. Load Shifting and Demand Reductions to the System

Concentration of the Price Signal

The pilot's combination of seasonal pricing, dual daily peaks (in winter), and
varying peak definitions distributed the price signal across multiple time periods
and seasons. Pilot Evaluation results indicated that customers responded most
strongly and consistently to the evening peak window, which was the one
structural element that remained constant across all schedules and seasons.
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The proposed optional schedules intentionally concentrate the price signal into a
single evening peak period maintained year-round. PSE's review of pilot
participants' load data, combined with the findings of the Pilot Evaluation,
supports the conclusion that this concentrated design will produce more effective
price signals. Behavioral research consistently demonstrates that customers
respond better to simple, consistent signals than to complex, shifting ones. By
reducing the number of decision points from as many as four seasonal peak-to-
off-peak transitions per year? to a single, unchanging structure, the proposed
optional schedules are designed to elicit stronger and more sustained customer
response.

Impact of Removing Seasonal Rate Complexity

Seasonal rates were not a primary driver of load shifting during the pilot. Instead,
temperature-driven usage patterns dominate customer behavior, particularly in
winter. The Pilot Evaluation found that customers achieved similar average
demand reductions across both seasons and across peak windows, despite
winter price signals that were approximately twice the magnitude of summer
signals. Furthermore, customers maintained the same behavioral patterns year-
round throughout the pilot, demonstrating that underlying usage drivers,
principally temperature and daily routines, were more influential than seasonal
price differentials in determining load response.

By moving to a year-round rate structure, the proposed optional schedules
preserve the same relative price differential between high-cost and low-cost
hours without requiring customers to track or respond to seasonal transitions.
This simplification is expected to increase sustained participation and behavioral
persistence, which are critical for achieving long-term system demand reduction.
The pilot's experience with declining peak-period awareness over time (as noted
in the seasonal rates discussion above) reinforces the conclusion that seasonal
complexity erodes, rather than enhances, load-shifting performance.

Expanded Evening Peak and System Demand Alignment

Although the evening peak is longer under the proposed optional schedules, it
contains one fewer total daily peak hour compared to the pilot's winter periods,
which included both a three-hour morning peak and a three-hour evening peak,
totaling six peak hours per weekday in winter. The proposed five-hour evening
peak better aligns with the system's highest average load hours and with the
hours during which generation capacity costs are greatest, as documented in the
Fifth Exhibit to the Prefiled Direct Testimony of Christopher T. Mickelson,

Exh. CTM-6.

2 Or as reflected for Schedule 327, a peak-to-super-off-peak.
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From a system perspective, shifting even a modest amount of load out of the
concentrated evening hours provides greater reliability and cost benefits than
shifting comparable load out of a narrower or misaligned peak window. The
pilot's peak windows did not fully capture the shoulder hours (4:00 p.m. -

5:00 p.m. and 8:00 p.m. - 9:00 p.m.) where system costs are also elevated,
resulting in some high-cost hours being priced at off-peak rates. The proposed
design corrects this misalignment. As a result, PSE expects the proposed
optional schedules to produce equal or greater system value per kWh shifted
compared to the pilot program.

Interaction with Electric Vehicle (“EV”’) Charging and Flexible Loads

The proposed optional schedules, particularly Schedule 327 with its super-off-
peak period, provide stronger incentives for flexible loads, most notably EV
charging and battery storage, to shift to the lowest-cost overnight hours. The pilot
demonstrated strong self-selection for Schedule 327 among EV owners; over

80 percent of Schedule 327 participants owned EVs, validating the rate's
effectiveness in attracting the target customer segment. As described in the
Prefiled Direct Testimony of Aaron A. August, Exh. AAA-1T, at page 39, lines 24-
27; at page 58, lines 6-7; and at page 66, lines 6-13, the TOU pricing foundation
enables sophisticated peak reduction strategies and value stacking with other
distributed energy resource programs.

The proposed optional schedules are explicitly designed to scale with projected
growth in EV adoption and behind-the-meter battery deployment. As these
technologies become more prevalent, the load-shifting benefits of TOU pricing
are expected to compound over time. PSE does not expect immediate one-for-
one replication of pilot-era load-shift magnitudes under the proposed design but
does expect comparable sustained peak demand reductions driven by simpler
price signals, better alignment with system costs, and improved scalability.

Additional Factors Affecting Equivalency

Beyond the structural design elements addressed above, several additional
factors influence the equivalency assessment between the pilot and the
proposed optional schedules.

First, customer understanding and satisfaction directly affect participation
persistence and opt-in rates. The pilot revealed that rate complexity was a
significant barrier to sustained enroliment, with rate confusion and lack of
transparency among the most commonly cited reasons for customer attrition. The
proposed optional schedules address this by simplifying the rate structure, which
PSE expects will improve both initial enrollment and long-term retention. Higher
sustained participation translates directly to greater aggregate load shifting and
system benefits.
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Second, the proposed optional schedules are designed to integrate with PSE's
broader portfolio of demand-side programs, including demand response offerings
such as Flex events. As noted in the Pilot Evaluation and discussed in the
Prefiled Direct Testimony of Aaron A. August, Exh. AAA-1T, at page 66, lines 7-
12, customers enrolled in both TOU and Flex demand response programs
achieved incremental demand reductions during Flex events that were at least as
high as comparison programs, and customer response to Flex events was not
significantly different between TOU and non-TOU customers. This
complementarity means that the proposed optional TOU schedules, when
layered with demand response, can address system needs during periods,
including winter mornings, which are not directly targeted by the modified TOU
peak window design. The combined effect of TOU pricing and demand response
is expected to exceed the load management outcomes achievable through TOU
pricing alone.

Third, income-eligible customer considerations informed the proposed design.
The Pilot Evaluation noted that income-eligible participants were somewhat more
likely to incorrectly identify summer mornings as peak periods, suggesting that
rate complexity may disproportionately burden vulnerable customers. The
proposed optional schedules' simpler rate structure, combined with PSE's
commitment to connect income-eligible customers with existing support
programs such as the Bill Discount Rate and efficiency rebates, is designed to
reduce energy burden and improve equitable access to TOU benéefits.

Conclusion

The proposed optional residential TOU schedules are not a literal replication of the pilot
rates, nor are they required to be. They are an evolution informed by two years of pilot
operation, independent evaluation by Cadmus, customer feedback, and updated system
cost analysis. When evaluated on the basis of outcomes rather than structural
mechanics, PSE expects:

o comparable customer cost impacts, with reduced bill volatility,
improved predictability, and more equitable alignment between
pricing and underlying system peak cost drivers, and

. comparable or enhanced load-shifting and system demand
reduction, driven by simpler, more aligned price signals that better
reflect actual system cost patterns and are easier for customers to
understand.

PSE believes this design provides a more durable and scalable foundation for
expanded voluntary TOU participation, consistent with the objectives that motivated the
Commission's approval of the pilot.
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