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CLIMATE

Consistent climate and weather dataset drives an RE ADi
integrated platform of electricity system modeling tools

Climate Data Inputs

Long -term cIimatoIogy, CMIP6 scenarios, synchronous temp/wind/solar, extreme events and variability
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CLIMATE

Consistent climate and weather dataset drives an RE ADi
integrated platform of electricity system modeling tools

Climate Data Inputs

Long-term climatology, CMIP6 scenarios, synchronous temp/wind/solar, extreme events and variability
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Risk Screening Tool (RiSc)
Moving from weather to system siress

A g .
Large Weather sset. . Load Identification of High-
Vulnerability . . i
Dataset . Projections Stress Operating Periods
Functions

RiSc Tool is open-source and available at
https://github.com/epri-dev/Risk-Screening-Tool/



Hourly Future-Climate Weather Timeseries for System Planning

The Quantile Delta Mapping (QDI\/\) method
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Step 1: Detrend

Expand the set of
representative weather years
and detrend

Step 2: Calculate change

Calculate the quantile-specific,
monthly “delta” in daily
min/max temperatures between
baseline and projected
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System Planning

Electric Power Research Institute (
Corresponding author: Erik T. Smith (esmith@epri.com)

A Climate-Informed Approach to Create Hourly
Future Weather Timeseries for Power

ERIK T. SMITH -, DELAVANE B. DIAZ *, AND JACOB MARDIAN

EPRI). Palo Alto, CA 94304, USA

https://ieeexplore.ieee.org/document/10990270

Step 3: Shift reference

Shift historical reference daily
max + min temperatures to a

future climate year

Step 4: Scale diurnal pattern

Convert the shifted daily
min/max T to hourly data
based on historical diurnal
pattern

Forward-Looking Hourly Weather
Data for Resource Planning

SRP and EPRI Collaborate to Create a Replicable Approach for
Using Hourly Weather Data in Resource Adequacy Studies

https://www.epri.com/research/products/000000003002036195
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Pass Weather Data through Asset Vulnerability Functions

Weather Weather .
Resource Type Variable 1 Threshold 1 Variable 2 Threshold 2 Derating
Temperature <32F Precipitation >0in O 90% Blade Icing
. - STYYS
Onshore Wind >

. —_— 0
Wind Speed >25m/s ﬁ 100% Cutoff Speed
6 Gas CC Temperature >105F @ Temperature <123 F 18% Temp Derate

Note: These are generic examples; Specific asset vulnerabilities may be dependent on the region of study and design standards.
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Estimate electricity demand based on weather data
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Risk Screening Tool: Moving from Weather to System Stress

Asset
Large Weather - Load ] Identification of High-
+ Vul I +
Dataset t;unnecrta;::];ty Projections [ Stress Operating Periods
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Average min temperature: 9F

Climate

Can quickly screen for changing risks based on:  “' ...

B Coal/Gas ST

Available supply [Mw)]

— New system buildouts Gas GT
oy . . zas CC
— Addition of adaptation measures W Eattery
. . . Solar PV

— Different climate data inputs On-shore wind

Load

— Adjusted asset vulnerability functions

— New |0a d assum pt| ons Simplified representation of synchronous meteorology
(temperature, wind, solar, etc.)
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Generation Capacity Out [viw]

Understanding system risks: Dec 1989 versus Dec 1983
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CLIMATE

RESILIENCE AND ADAPTATION INITIATIVE

TECHNICAL REPORT

PRACTICES FOR REPRESENTING
CLIMATE IMPACTS IN BULK
ELECTRIC SYSTEM MODELS

August 2024

Practices for Representing Climate
Impacts in Bulk Electric System Models

‘ \\ by
Load Projections

Regional Policy & Capacity
Technoeconomic Expansion
Pathway Models Modeling

Developed to help bulk system
planners understand the
passage of climate data and
resulting asset impacts into
bulk system models
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Climate Risk Screening

Resource Adequacy Modeling
. Transmission

Production Cost Modeling Operations

Transmission Planning Analysis
. Distribution

Distribution Resilience Modeling Operations

Walks through the flow of climate
data information across models
and processes, highlighting the
data considerations needed to
best pair with each model’s
capabilities
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TOGETHER...SHAPING THE FUTURE OF ENERGY®
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