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A Calibrated Model
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Policies

Residential and commercial buil

1 Building performance e 1 o
i Direct emissions need to reach 5% below 2035 levels in the BAP by 2035| Direct emissions need to reach 40% below 2035 levels in the BAP by 2035
Existing residential, commercial and multi-family buildings
Al building sizes l BIM 2 35,000 ft2 All building sizes Bulldlms 2 35,000 ft2
3 Decarbonize 3a 3b
buildings New buildings after 2035 are | New buildings after 2023 are carbon
carbon neutral neutral
150% of buildings are retrofitted by| 100% of buildings are retrofitted by
2045; thermal energy 2035: thermal energy requirements
requirements reduced by 15%; | reduced by 50%; Plug load reduced
plug load reduced by 15% by 50%
5 Assess amli ‘il:clou 52 5 5c
Red ied carbon from Reduce embodied carbon from Red lied carbon from i
construction by 20% by 2030, construction by 60% by 2030, by 100% by 2050, compared to 2015
compared to 2015 compared t0 2015
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Task Force members have raised questions with respect to the modelling approach. The response of
the modelling team to each of the questions or comments is detailed in the following table.

Comment/ Adjustment to the | Details
question from modelling
the Task Force | approach
What is the No change Plug loads are energy used by equipment that is usually
definition of plugged into an outlet. These sources would include
"plug load"? i such a: i i
and AV equipment. Plug loads are not related to general
How will the building lighting, heating, ventilation, cooling, and water
reductions be heating, and typically do not provide comfort to the
accomplished? occupants.
Modern technology usually incorporates a variety of
power modes with most electronic devices (computers,
stereos, tvs) drawing power even when they are turned
off.
Some strategies involved in reducing plug load include
e Upgrading equipment
e Turning equipment off when not in use
e Employing plug-load automation and controls
. i ial occupant i
The following source is a good resource for commercial
buildings but many of these strategies can be applied to
residential buildings as well.
Bl I3
Theuseofthe | Nochange tool calculates the change in air pollutants
AVERT tool as a result of electricity generation on an hourly basis.

The change in outputs is calculated within the model
used by the modelling team. While AVERT has a higher
temporal resolution, it does not include the full energy
system. Additionally, the AVERT tool doesn't project
future emissions as the generation mix changes.

The inclusion of
Renewable
Natural Gas
(RNG)

RNG is included in
Policy 1

RNG is included in Policy 1. Policy 1is a Building
Performance Standard that applies GHG targets, but
does not specify how those GHG targets will be achieved.

The amount of RNG available to Oregon is based on the
current state of the RNG supply for the US. The total RNG
supply in 2040 in the US is assumed to be 3,750 trillion
BTUs. Power to gas/Methanation was excluded from this
total. This total was shared out to Oregon according to
the population of Oregon relative to the total US
population, resulting in a total of 47.5 trillion BTUs of RNG
available to Oregon by 2040.

RNG was distributed to the residential building sector
based on the share of natural gas left in this sector after
the policy mechanism was implemented, “Best use™




Integrated Scenarios



Integrated Scenarios

Go slow, focus on large Medium efficiency, Medium GHG reductions, Maximum efficiency Maximum GHG

buildings focus on large buildings non-prescriptive reductions, non-
prescriptive

e Enact energy- e Promote, e Building e Promote, e Building
efficient incentivize and Performance incentivize and Performance
building codes or subsidize Standard 1d or subsidize Standard 1c
6a energy efficiency e Decarbonise energy e Decarbonise

e Promote, and public buildings efficiency and public buildings
incentivize, heating/cooling 3b heating/cooling 3b
and/or subsidize 2a e Assess and 2d e Assess and
heat pumps 4a ° Promote, disclose material- ° Promote, disclose

° Decarbonise incentivize, related emissions incentivize, material-related
public buildings and/or subsidize 5b* and/or emissions 5¢c*
3a heat pumps 4a subsidize heat

e Assessand e Enact energy- pumps 4b
disclose efficient building e Enact energy-
material-related codes 6a efficient
emissions 5a* building codes

6d

*Embodied emissions reductions require a different accounting approach



GHG Emissions
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Avoided Energy Consumption
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Resiliency
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Change in Household Energy Costs
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Average Annual Capital Costs
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Net Costs/Savings
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Employment

15,000
=
Q
E 10,000
[=]
a
£
Q
k]
@
s
2
c 5000
o
2
[
o
0

Scenario A

Scenario B

Scenario C

Scenario D

Scenario E



Avoided Climate Damage
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Peak Analysis



Hourly Analysis

Energy System Simulator

annual stationary electricity

demand

Sources

- State Energy Data System

- Residential Building Stock Assessment Il (NEEA)
- Commercial Building Stock Assessment 4 (NEEA)

ResStock - residential

hourly load shapes
Source - NREL

ComStock - commercial
hourly load shapes

apply stationary Energy System Simulator
load shapes to stationary hourly electricity
annual demand demand




Electricity Demand Curves
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Hourly Analysis

Year

Summer Fall oo ea

Spring Winter



Summer

Fall

End Use

== Aux Motors
=== Lighting

m= Major Appliance
== Plug Load

Fans

= Space Cooling

= Space Heating

© Water Heating

= = 201% Electricity Demand

= = 2050 - BAP Electrioty Demand

Scenario A,
residential
buildings
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