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BEFORE THE WASHINGTON UTILITIES AND TRANSPORTATION COMMISSION
Dockets UE-260005 & UG-260006

Puget Sound Energy
2026 General Rate Case

PUBLIC COUNSEL DATA REQUEST NO. 416:

RE: TEN Pilot - Emissions Savings Modeling

Refer to August, Exh. AAA-1T, regarding the thermal energy network (TEN) generally
and to PSE’s estimates of natural gas savings for the Campion building and loops B and
D at page 4 of the Petition. Please also refer to the following statement on page 5 of the
Petition: “Emissions savings were calculated using a custom 8760-hour energy model.”
Further refer to the following statement on page 12 of the Petition: “Implementing a TEN
at SU reduces local air pollution and greenhouse gas (GHG) emissions in a community
where vulnerable populations are already disproportionately burdened by environmental
health risks.”

a. Please provide all energy modeling calculations, assumptions, inputs, and
outputs associated with the natural gas savings estimates and heat pump
operations, in a machine-readable spreadsheet format, with all the key
assumptions and formulas intact. In answering this question, please include
hourly heating and cooling service requirements; hourly natural gas usage for
space heating and domestic hot water; and hourly electricity usage for space
heating, domestic hot water, and space cooling;

b. Please provide PSE’s estimates of the average annual combined coefficient of
performance for space heating and space cooling for the proposed TEN project,
including any assumptions regarding backup or supplemental heating systems;
and

C. Please provide all calculations, assumptions, inputs, and outputs associated with
PSE’s estimates of local air pollutants (including nitrogen oxides, sulfur dioxide,
particulate matter) and greenhouse gas emissions savings from the proposed
TEN project, including all emissions factors and assumptions regarding electric
grid emissions.

Response:

a. Please see Attachment A to Puget Sound Energy's ("PSE") Response to Public
Counsel Data Request No. 416 (the Seattle U TENs Gas Savings Calculation
2025-11 (the "Workbook")). The Workbook contains the custom 8,760-hour
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energy model referenced at page 5 of PSE's Petition for Order Regarding Seattle
University Thermal Energy Network Pilot Project, filed in Docket UG-250455 on
November 4, 2025 ("Petition").

The model uses the following key assumptions and inputs:

. Weather Data: 2024 actual weather data, organized in
temperature bins with the number of hours per year at each
outdoor air temperature (Column G).

. Building Heating Loads: Hourly heating loads (in kW) for
Campion (space heating and domestic hot water, Column H)
and for Loops B & D (Column ), based on historical natural
gas usage data provided by Seattle University. Campion's
estimated annual gas usage is approximately 98,000 therms;
Loops B & D are estimated at approximately 324,000 therms
annually, for a total of approximately 345,000 therms
(Cell B13, rounded).

. Existing Boiler Efficiencies: 80 percent for Campion; 86
percent for Loops B & D.

. Design Temperature: 24.2°F, per the 2021 Seattle Energy
Code.

. Air Source Heat Pump Capacity: 3,000 MBH
(approximately 879 kW thermal).

. Formulas Used:
. kWh = Number of hours x kW
. Therms = kWh + Efficiency x 0.03413
See also PSE's Response to WUTC Staff Data Request No. 180 (comparing air

source heat pump capacity to aggregate building heating loads by outdoor air
temperature).
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b. Based on a weighted average of the heating coefficients of performance in
Column Q of the Workbook, weighted by the number of hours per year at each
temperature bin (Column G), the average annual heating coefficients of

performance is [l

The heating coefficients of performance varies by outdoor air temperature,
ranging from [l at the design temperature of 24.2°F to higher values at
moderate temperatures. See PSE's Response to Public Counsel Data Request
No. 422 (identifying the design-condition coefficients of performance of |l}).

Regarding backup or supplemental heating: the model assumes that existing
natural gas boilers at Campion provide supplemental heating when outdoor
temperatures fall below 24°F. Based on 2024 weather data, this occurs
approximately 31 hours per year (SUM of Cells G3:G4). Above approximately
50°F, excess thermal energy network capacity is available to supplement heating
on Loops B & D. See PSE's Response to WUTC Staff Data Request No. 180,
Attachment A (heat pump capacity vs. building heating load chart).

PSE has not separately calculated a cooling coefficients of performance for the
thermal energy network pilot. The Workbook's coefficients of performance
analysis in Column Q reflects heating operations. The thermal energy network
provides cooling to three buildings on Loop B using the same heat pump
equipment operating in cooling mode. A combined heating-and-cooling
coefficients of performance was not modeled because the pilot's primary energy
and emissions analysis focuses on natural gas displacement from heating loads,
which represent the predominant energy use at the Seattle University campus.

C. Attached as Attachment A to PSE’s Response to Public Counsel Data Request
No. 416 is an MS Excel workbook that calculates greenhouse gas (“GHG”)
emissions associated with the proposed thermal energy network. Cell B30, which
shows GHG emissions savings of 1,799 metric tons CO.e per year, which PSE
rounded to 1,800 metric tons in the Petition. See Petition at 4-5.

REDACTED

VERSION
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The GHG calculation uses the following emissions factors:

Natural gas: 0.0053 metric tons CO,/therm, based on the
EPA Greenhouse Gas Equivalencies Calculator (63.06 kg
CO,/MMBtu % 0.1 MMBtu/therm = 5.306 kg CO,/therm =
0.0053 metric tons/therm). See EPA Greenhouse Gas
Equivalencies Calculator — Calculations and References.
This factor reflects CO, from combustion only; inclusion of
CH, and N,O from combustion (per the EPA GHG Emission
Factors Hub 2025) would increase the factor to
approximately 0.00531 metric tons CO,e/therm.

Electricity (Seattle City Light): 2.80 gCO,e/MJ, which
converts to 0.01008 metric tons CO,e/MWh (2.80 x 3,600
MJ/MWh + 1,000,000 g/metric ton). See Washington
Department of Ecology, Publication 24-14-014, Utility-
Specific Carbon Intensity of Electricity: Clean Fuel Standard
Program Utility-Specific Electricity for 2024 (December
2023), available at
https://apps.ecology.wa.gov/publications/documents/241401

4.pdf. Seattle City Light's very low carbon intensity reflects
its predominantly hydroelectric generation portfolio.

Local air pollutants (NOx, SO,, PM): PSE has not conducted a quantitative

analysis of local air pollutant reductions (nitrogen oxides, sulfur dioxide, or

particulate matter) associated with the thermal energy network pilot. The
Petition's reference to reducing "local air pollution" (Petition at 12) is based on

the qualitative understanding that the thermal energy network displaces on-site
combustion of natural gas in building boilers with electric heat pump operations
powered by Seattle City Light's predominantly hydroelectric electricity, thereby

eliminating on-site combustion-related emissions of criteria pollutants at the

campus. PSE has not applied specific NOx, SO,, or PM emissions factors to
quantify these reductions.

Shaded information in each of PSE’s Response to Public Counsel Data Request

No. 416 and Attachment A to PSE’s Response to Public Counsel Data Request No. 416
is designated as CONFIDENTIAL per Protective Order in Dockets UE-260005 and UG-

260006.

PSE’s Response to Public Counsel Data Request No. 416
Date of Response: June 16, 2026

Person who Prepared the Response: Beth Robinweiler
Witness Knowledgeable About the Response: Aaron A. August

Page 4


https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator-calculations-and-references
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator-calculations-and-references
https://apps.ecology.wa.gov/publications/documents/2414014.pdf
https://apps.ecology.wa.gov/publications/documents/2414014.pdf

ATTACHMENT A to PSE’s Response to
Public Counsel Data Request No. 416



	DRAFT DAV Exhibit Cover Slip.pdf
	BEFORE THE
	WASHINGTON UTILITIES AND TRANSPORTATION COMMISSION

	260005-06 PSE Resp PC DR 416 (R) 2026-06-16.pdf



