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[HESID Science Questions

How does temperature change impact power sector
Investments and dispatch?

How do sub-annual dynamics influence these impacts?




The literature suggests three research needs to
better capture climate impacts in the power sector

/ Multi-Sector \ / Supply & demand \ / Sub-annual \
Interactions of electricity profiles

Multi-Sector models Power Sector Models T /

1. Chandramowli and Fedler 2014 2. Craig et al. 2018 3. Cronin et al. 2018
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IrESD Methodology: GCAM USA

GCAM: 32 geopolitical regions
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GCAM-USA: 50 states + D.C. in the U.S.




I:’ESD Methodology:
il Bmed?  (Cgpturing Sub-Annual Dynamics

Annual Sub-Annudl
Power Supply POW:;;:;F::V by

T T 1T T
Segments

Yoy

25 Segments

Supply/Demand Balance Supply/Demand Balance Day/Night each month
¢¢ ¢¢ ? Superpeak
= T ISegments TI
- L1 1L

P e |

Demands : Demands Demands !

Transport, I | Transport, Industry, Building !

Industry, Building : Building Other Heat/Cool !

| |

|

Climate Fixed Demand Profiles Climate
Annual HDD/CDD by Segment by Sector HDH/CDH by Segment




IHESD

INTEGRATED HUMAN-EARTH SYSTEM DYNAMICS

Peak

750 -

Mean

500 -

Load (

250 -

Methodology:
Dispatch Segments & Investments

Dispatch Segment

. Jan_day . Jan_night

B reb_cay [l Feb_night
B mar_day [ Mar_night
B Aprday [ Apr_night
B may_day [l May_night
B sun_day B sun_night
0 u_day | Julnight
Aug_day Aug_night
Sep_day |1 sep_night
B oct.day [ oct_night
0 Nov_day || Nov_night
| Dec_day || Dec_night
" superpeak

nvestment Segment
baseload electricity
intermediate electricity

subpeak electricity

peak electricity

0 2500 5000 7500

Sorted Hour



IHESD

INTEGRATED HUMAN-EARTH SYSTEM DYNAMICS

Exogenous
Input Data

Source of Data:
PRIMA Project

Exploring Two Scenarios: RCP 8.5

Without Climate Impacts and with Climate Impacts
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Future temperature change in RCP8.5 implies increase Iin

II-ESD cooling degree hours and decrease in heating degree
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Model Results
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Larger change in Peak loads leads to greater
Impact on capacity than generation/demand
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[HESID nitial Conclusions

1. How does temperature change impact power sector
Investments and dispatch?

e Temperature has a direct impact on electricity demands and
capacity requirements

e Impacts vary spatially across the US

2. How do sub-annual dynamics influence these impacts?

* Peak load impacts can be significantly different than mean load
Impacts

* This has direct and important implications for Capacity Planning
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e Detalled supply-side dynamics (e.g. capacity expansion fuel mix)
* Impacts of electric vehicle deployment on load curve shapes

* Impacts of droughts and other environmental influences.
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il Bmodi? Dispatch Segments & Investments

Dispatch & Investment Segments Merit Order Dispatch
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