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Logistics & Agenda

Agenda - 12:00 - 1:15

• About the presenters

• About TSPR

• TSPR Tool Click Through

• TSPR Tool Output Report

• Next Steps

• Q & A

Logistics:
• Please stay muted during presentation 

• Add questions in the Q&A section –

• We will publish unique questions

• You can “upvote” on questions you 
hope to be answered at the end in the 
Q&A

• We will not address questions in the 
“chat”
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About the Presenters

Heather Burpee is a Research Associate Professor at the 
University of Washington and co-directs the Integrated Design 
Lab. She is a nationally recognized scholar in energy efficiency 
and high performance buildings. 

Supriya Goel is a Senior Research Engineer at Pacific Northwest 
National Laboratory. Her current research is focused on 
development of building energy codes and standards and 
simulation tools for analysis of buildings.

Duane Lewellen is the Owner of Lewellen Associates, LLC, an 
energy consulting firm located in Lynnwood, Washington. 
Duane has been involved in energy code development and 
support since 1985 in various roles. 
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Thanks to our Sponsor, NEEA



5

What is TSPR?

• New to 2018 Washington State Energy Code 
• Will apply to projects permitted after October 31, 2020

Total System Performance Ratio is a ratio of annual heating and cooling loads 
to the annual carbon emissions associated with the energy consumed by the 
HVAC system. 

𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 = 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑯𝑯𝑯𝑯𝑨𝑨𝑯𝑯 𝑳𝑳𝑳𝑳𝑨𝑨𝑳𝑳𝑳𝑳
𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑯𝑯𝑯𝑯𝑨𝑨𝑯𝑯 𝑯𝑯𝑨𝑨𝑪𝑪𝑪𝑪𝑳𝑳𝑨𝑨 𝑬𝑬𝑬𝑬𝑬𝑬𝑳𝑳𝑳𝑳𝑬𝑬𝑳𝑳𝑨𝑨𝑳𝑳

• Main goal: encourage low emission systems, in Washington 
that is electric systems

• Aligned with WA State policy goals of low carbon emissions
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Outcome-Based Code
Prove it with performance
[optional in some jurisdictions]

The 
Missing 

Link:

Whole Building Performance
One target for whole building
[Optional]

Whole Building (HVAC) - TSPR
Whole system evaluation, like lighting or envelope
[Required – not for all typologies or system types]

Prescriptive
Base requirements of 2018 WSEC have become more stringent
[Required]

Where Does TSPR Fit into Code Compliance?
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TSPR – concept of system-level performance

Whole 
Building 

Level

Component 
Level

Whole 
Building

Chiller

Cooling 
Coil

Pump

Cooling 
Tower

HVAC 
System

Cooling 
System

Compliance Gap

Compliance was either at the Whole Building Level or at the Component Level 
TSPR evaluates the HVAC system as a whole

Lighting
System

Envelope 
System

Heating
System
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Whole Building HVAC System Rating

….for the whole building
(more like a seasonal heat pump rating than a boiler 
rating)

𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 = 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑯𝑯𝑯𝑯𝑨𝑨𝑯𝑯 𝑳𝑳𝑳𝑳𝑨𝑨𝑳𝑳𝑳𝑳
𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑯𝑯𝑯𝑯𝑨𝑨𝑯𝑯 𝑯𝑯𝑨𝑨𝑪𝑪𝑪𝑪𝑳𝑳𝑨𝑨 𝑬𝑬𝑬𝑬𝑬𝑬𝑳𝑳𝑳𝑳𝑬𝑬𝑳𝑳𝑨𝑨𝑳𝑳
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Development of TSPR

Stakeholders and Timeline
• 2012 - PNNL envisioned idea of HVAC system efficiency based on ratio of 

annual heating/cooling loads compared to annual energy use.

• 2015 - Concept was implemented in the Asset score tool in 2015

• 2017 - in meetings in Seattle and Portland sponsored by NEEA, with WSEC 
developers, PNNL presented the idea of TSPR to the group and they decided to 
support it as one of the measures NEEA would advance.

• 2018-2020+ – NEEA led stakeholder engagement, including:
• WSEC stakeholders meetings including architects, engineers, building scientists, 

developers, energy modelers, and others to discuss TSPR. The group chose baseline 
systems and finalized other details of the approach.

• CCE program led meetings with utilities and other code stakeholders on quarterly 
basis to provide updates on TSPR development and possible connection to utility 
incentive programs

• WSEC TAG meetings with PNNL, NEEA, and other stakeholders led to some 
modifications, including switch from energy cost to carbon emissions as 
denominator for metric

• Ongoing engagement will help align code, utility programs, and market needs and 
best practice
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• TSPR drives down real HVAC energy use and carbon 
emissions

• Rewards integrated & efficient system design
• Provides free calculation tool for simple, streamlined 

scoring
• Tailor it for your jurisdiction or utility program:

• Just pick a more ambitious target score

WHY TSPR

This is not a drill.
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TSPR Calculation Ratio

Annual HVAC Loads  = 

Annual HVAC Carbon =

𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 = 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑯𝑯𝑯𝑯𝑨𝑨𝑯𝑯 𝑳𝑳𝑳𝑳𝑨𝑨𝑳𝑳𝑳𝑳
𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑯𝑯𝑯𝑯𝑨𝑨𝑯𝑯 𝑯𝑯𝑨𝑨𝑪𝑪𝑪𝑪𝑳𝑳𝑨𝑨 𝑬𝑬𝑬𝑬𝑬𝑬𝑳𝑳𝑳𝑳𝑬𝑬𝑳𝑳𝑨𝑨𝑳𝑳

1. Proposed ratio ≥ Baseline ratio 
2. And, meet all other HVAC code requirements

Sum of HVAC coil loads 
• “Ideal Loads” in Energy Plus
• “Sum Zone Loads” in DOE2

Sum of annual carbon emissions 
for heating, cooling, fans, pumps, energy 
recovery & heat rejection

Passing =
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Carbon Assumptions

Type CO2e (lb/unit) Unit
Electricity 0.70 kWh
Natural Gas 11.70 Therm
Oil 19.20 Gallon
Propane 10.50 Gallon
Other 195 mmBtu

WSEC Table C407.1 Specifies the Carbon Emission Factors to 
be used to Determine Compliance
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Similar to ASHRAE Appendix G

• Baseline is a “reasonably efficient” system 
for each building type

• Your city’s code baseline will be different

• Just one stable baseline
• Not changing for each system type or 

code edition

• Trades within HVAC system only
• Not trading better HVAC for worse 

envelope
• Free calculation tool

• Uses simplified building geometry & 
defaults 

…with some differences

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjFprXbwcrcAhUzNH0KHYBhAfMQjRx6BAgBEAU&url=https://www.ashrae.org/technical-resources/bookstore/standard-90-1&psig=AOvVaw0HBYOjAepkJ3iq4onmzz-T&ust=1533166836391749
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What Projects Require TSPR Analysis?

Requirement:  
C403.1.1 Total System Performance Ratio.
For systems serving office, retail, library, and 
education occupancies subject to the 
requirements of Section C403.3.5, the Total 
System Performance Ratio (TSPR) of the 
proposed design HVAC system shall be 
greater than or equal to the TSPR of the 
standard reference design as calculated 
according to Normative Appendix A, 
Calculation of Total System Performance 
Ratio. 

+Multifamily typologies in Seattle.

1. Buildings with conditioned floor area less than 5,000 square feet.

2. HVAC systems using district heating water, chilled water or steam.

3. HVAC systems not included in Table D601.11.1.

4. HVAC systems with chilled water supplied by absorption chillers, heat 
recovery chillers, water to water heat pumps, air to water heat pumps, or a 
combination of air and water cooled chillers on the same chilled water loop.

5. HVAC systems served by heating water plants that include air to water or 
water to water heat pumps.

6. Underfloor air distribution HVAC systems.

7. Space conditioning systems that do not include mechanical cooling.

8. Alterations to existing buildings that do not substantially replace the entire 
HVAC system.

9. HVAC systems meeting all the requirements of the standard reference 
design HVAC system in Table D602.11, Standard Reference Design HVAC 
Systems.

Exceptions:
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HVAC Systems Supported by TSPR Tool
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• Determined by group of expert stakeholders in a series of 
working group meetings (designers, engineers, modelers)

• Efficient, meets {new} WSEC requirements for DOAS combined 
with cycling space conditioning system and ERV

• Baseline written into WSEC

TSPR Baseline HVAC Systems

Cycling Heat Pump 
with DOAS/ERV

Cycling Heat Pump 
with DOAS/ERV

Water Loop Heat Pump 
with DOAS/ERV

Cycling Heat Pump 
with DOAS/ERV
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Baseline System Definition Detail

WSEC Table D602.11: Standard Reference Design HVAC Systems
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Transition to Supriya

Supriya Goel is a Senior Research Engineer at Pacific Northwest 
National Laboratory. Her current research is focused on 
development of building energy codes and standards and 
simulation tools for analysis of buildings.

She also led the development of an Asset Rating system for 
buildings and the DOE’s Building Energy Asset Score rating tool. 
She is a member of the IBPSA-USA Board of Directors, chair of 
ASHRAE Standard 229, a voting member of ASHRAE Standard 211 
and a consultant to ASHRAE Standard 90.1. She was awarded the 
Emerging Professional Award by IBPSA-USA in 2018.
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Compliance Calculation Tool

• New module on top of DOE’s (free) Asset Score Tool
• Simplified tool for assessing building energy efficiency

Typical C407 Energy Model Asset Score Simplified Model

• Uses default loads and schedules
• Lighting and envelope loads same as baseline
• ~10% of the time as a full customized energy model
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TSPR Tool Workflow
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How Does the Tool Work?

Web-based tool: 
https://buildingenergyscore.energy.gov/

Simplified geometry editor
Quick-Intuitive workflows for assigning building 

properties

https://buildingenergyscore.energy.gov/
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HVAC System Inputs:
Robust error checking and input validation

PDF Report 

Running the Tool
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TSPR Large Office Example

Passing

Not passing

Electricity 0.7 lb/kWh, Gas 11.7 lb/Therm
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Sample Output Report

• Provides
• Proposed and Baseline building 

TSPR
• Whole building HVAC Site Energy 

use by End use, Heating and 
cooling loads

• System level loads, HVAC energy 
use by end use

• Mechanical System Schedule 
information

• Baseline system details
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Click Through Demonstration

• Access TSPR Tool @ https://buildingenergyscore.energy.gov/
• Use Chrome or Safari browser

• Use your email address to register

https://buildingenergyscore.energy.gov/
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Next Steps

1. Timeline
• June 2020 -- TSPR Tool widely available

• https://buildingenergyscore.energy.gov/

• November 2020 – WSEC 2018 Adopted

2. Guides
• NEEA TSPR Intro Flyer
• TSPR Quick Start Guide

• https://buildingenergyscore.energy.gov/documents/TSPR%20Quick%20Start%20Guide.pdf

• TSPR User Guide
• https://help.buildingenergyscore.com/support/solutions/8000049323

• Simplification of Real Projects:
• https://help.buildingenergyscore.com/support/solutions/articles/8000081679-blocks

https://buildingenergyscore.energy.gov/
https://buildingenergyscore.energy.gov/documents/TSPR%20Quick%20Start%20Guide.pdf
https://help.buildingenergyscore.com/support/solutions/8000049323
https://help.buildingenergyscore.com/support/solutions/articles/8000081679-blocks
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General Informational Flyer
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Next Steps

1. Timeline
• June 2020 -- TSPR Tool widely available

• https://buildingenergyscore.energy.gov/

• November 2020 – WSEC 2018 Adopted

2. Guides
• NEEA TSPR Intro Flyer
• TSPR Quick Start Guide

• https://buildingenergyscore.energy.gov/documents/TSPR%20Quick%20Start%20Guide.pdf

• TSPR User Guide
• https://help.buildingenergyscore.com/support/solutions/8000049323

• Simplification of Real Projects:
• https://help.buildingenergyscore.com/support/solutions/articles/8000081679-blocks

https://buildingenergyscore.energy.gov/
https://buildingenergyscore.energy.gov/documents/TSPR%20Quick%20Start%20Guide.pdf
https://help.buildingenergyscore.com/support/solutions/8000049323
https://help.buildingenergyscore.com/support/solutions/articles/8000081679-blocks
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Getting Started Guide
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Next Steps

1. Timeline
• June 2020 -- TSPR Tool widely available

• https://buildingenergyscore.energy.gov/

• November 2020 – WSEC 2018 Adopted

2. Guides
• NEEA TSPR Intro Flyer
• TSPR Quick Start Guide

• https://buildingenergyscore.energy.gov/documents/TSPR%20Quick%20Start%20Guide.pdf

• TSPR User Guide
• https://help.buildingenergyscore.com/support/solutions/8000049323

• Simplification of Real Projects:
• https://help.buildingenergyscore.com/support/solutions/articles/8000081679-blocks

https://buildingenergyscore.energy.gov/
https://buildingenergyscore.energy.gov/documents/TSPR%20Quick%20Start%20Guide.pdf
https://help.buildingenergyscore.com/support/solutions/8000049323
https://help.buildingenergyscore.com/support/solutions/articles/8000081679-blocks
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Next Steps

3. Technical Questions

• Asset Score Help Desk

https://help.buildingenergyscore.com/

https://help.buildingenergyscore.com/
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Future Webinars

4. Future TSPR Training Opportunities
• Wednesday, July 1st

• Wednesday, August 5th

• Link to the registration here:

https://waenergycodes.com/compliance_training.php

• Stay tuned for a recorded version of a longer click-through 
training for your reference

5. We’d love your feedback!
• Look for an email asking you to fill out a very brief evaluation

• https://catalyst.uw.edu/webq/survey/burpeeh/391953

https://waenergycodes.com/compliance_training.php
https://catalyst.uw.edu/webq/survey/burpeeh/391953
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Thank You!

Questions?
Heather Burpee
Research Associate Professor
Integrated Design Lab
University of Washington
burpeeh@uw.edu

Supriya Goel
Senior Research Engineer
Pacific Northwest National Laboratory
Supriya.Goel@pnnl.gov

TSPR Tool User Support
Asset.score-tspr@pnnl.gov

WSEC Commercial Technical Support Team
WSEC Tech Support: 360-539-5300
Website: www.waenergycodes.com

https://nam12.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.waenergycodes.com%2F&data=02%7C01%7C%7Ce60c6d7e47674fe9c8cb08d7f792daf9%7C25db093eeebb41d285084d374165069e%7C0%7C0%7C637250082449640148&sdata=UqkucDQIK5XVEO09LXVDZ1Mg%2F4Dfdyyy5yc5r4DMR3A%3D&reserved=0
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