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Northwest  (Goals and development challenges

* Improve sub-annual dynamics in GCAM-USA's power sector to be able to
answer science questions related to the implications of changing sub-annual
load profiles due to various stressors including temperature and precipitation

= GCAM does not explicitly track electricity capacity, only generation
= Capture some notion of electricity capacity operation
= Add potion of a Load Duration Curve®
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Northwest  Electricity Modeling in GCAM-USA

* Electricity Generation modeled at the 50-States
 Electricity Demands modeled at the 50-States

 Demands resolved at “Grid-Regions”
» Limited trade between grid regions Contrl Northonst
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Northwest ~ Step one: Develop Load “Segments”
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Northwest ~ Step two: Develop Load “Segments”

Dispatch and Investment Segments
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Northwest ~ Step two: Develop Load “Segments”

USA Dispatch and Investment Segments
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Northwest  |nvestment Segment
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* Four segments representative for how a technology will be anticipated to be
used
= Same technology costs — different capacity factors

« Use our logit choice model to share out investment in each state

* The total investment is calculated as the additional investment required
beyond the existing capacity + capacity margin to meet current demand

* Once capacity is invested it is not “pigeon holed” to the segment it was
Invested in
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Variable Generation Cost (2015 USD/MWh)

Varnable Generation Cost (2015 USD/MWh)
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USA Dispatch and Investment Segments
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Figure 3 US. a.) Electricity generation, b.) Capacity, and c.) Capacity factor by technology in the

Reference scenario



\%/ Improved operational flexibility under future

Pacific . i )
Northwest ~ stress (e.g. rapid change in natural gas prices)
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Northwest Summarize Improvements

« Our improvements allow us to better capture electricity generation and
investment fuel mixes within the context of the relative competitiveness

* Our enhancements to separate investment and dispatch decisions in the
power sector also enable us to capture the ability of the sector to be flexible in
response to various stressors.

* More broadly, our work demonstrates the value of capturing sub-annual
decision-making and dynamics in long-term multi-sector models to better
understand the resilience of the power sector to future stressors



_~ In Progress: Understanding the implications of
o extreme events on U.S. power sector investments
Northwest and operations
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tate-level Historical climate 2. Understanding relationship with 3. Change future load
load profile profile shapes in
GCAM-USA under heat
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Thank you




