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GridLEB

G rl d Path Open -source Toolkit for conducting RA analysis in the Western US
using publicly available data.

RA TOO I klt The Toolkit consists of:

GridPath , Bl ue Mar duredpsweonspgseem platform,
which includes capacity expansion, production cost, and RA
modeling: https://github.com/blue  -marble/gridpath

Accompanying code  to develop and post -process RA runs in
GridPath: https://github.com/MomentEI/GridPath_RA_Toolkit

Western US Dataset, which includes the load, resource, and
transmission data for conducting RA assessments of the Western
US in 2026:www.gridlab.org/GridPathRAToolkit

Users can customize the datasets to evaluate other systems, years,
or portfolios. Users can also modify the code to leverage additional
capabilities in GridPath or to create new functionality.


https://github.com/blue-marble/gridpath
https://github.com/MomentEI/GridPath_RA_Toolkit
http://www.gridlab.org/GridPathRAToolkit

GridPath
RA Toolkit

Key features
for RA analysis

Weather correlations

Two modes available for capturing key weather correlations between
load and resource availability over very large geographical areas:
Monte Carlo Simulation and Weather  -Synchronized Simulation.

Energy -limited resources

Dynamic dispatch of energy  -limited resources, like hydropower, energy
storage, and hybrid resources to avoid lost load.

Transmission and regional coordination

Dynamic transmission flow modeling provides transparency into
weather -coherent and transmission -constrained market availability.
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Western US Case Study

Monte Carlo simulation used to explore 3 scenarios:

No Additions Scenario & planned retirements, but
no planned additions through 2026

California Additions Scenario @ layers on CPUC
Preferred System Plan additions through 2026

Less Coal Scenario o removes an additional 11
GW of coal resources from the California Additions
Scenario

Also includes subregional analysis for CAISO - and
WRAP-like footprints

Weather - Synchronized simulation used for a deep
dive into the No Additions Scenario
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Monte Carlo simulation

WEATHER RISK HYDRO
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Mixes and matches shapes from similar historical days
Can generate many possible conditions, leading to high precision
Conditions are not fully physically consistent and may not fully preserve all correlations
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No Additions
Scenario

WEST-WIDE m Nuclear -5 GW

mCoal - 19 GW
Gas - 85 GCGW
m Bio/Geo/Other - 7GW
mHydro - 54 GW
= Wind - 28 GW
Solar - 28 GW
Batteries - 3GW

Planned retirements,
but no planned additions

200,000 MW

100,000 MW
50,000 MW
25,000 MW



HOUR ENDING (PST)

GridLEB

No Additions Scenario

Loss of load metrics

Loss of load hours per year
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Metric Value

LOLP,¢, 69%
LOLE (days/10yrs) 18.2
LOLH (hrslyr) 4.23
EUE (MWhiyr) 13,797
EUE om (PPM) 19.4
Average Event Duration (hrs) 2.33

West-wide loss of load events/risk:

Are concentrated in the evening
on hot summer days

Peaks during HE 18 (6 -7pm PDT)
in August

No shortages longer than 8 hours
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Expected days of lost load in 10 years

EVENT MAXIMUM SHORTAGE (GW)
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Energy and
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Expected days of lost load in 10 years

EVENT MAXIMUM SHORTAGE (GW)
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Targeted
energy -
limited

capacity
additions

EVENT TOTAL SHORTAGE (GWh)

Expected days of lost load in 10 years
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EVENT MAXIMUM SHORTAGE (GW)
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AVOIDED EVENTS:
17.2 DAYS/10YRS

REMAINING EVENTS:
0.97 DAYS/10YRS
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Targeting
solutions o
an efficient
frontier

CAPACITY NEEDED TO ACHIEVE

ONE-DAY-IN-10-YEAR LOLE (GW)

Capacity and duration efficient frontier
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Targeting
solutions o
an efficient
frontier

CAPACITY NEEDED TO ACHIEVE
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Targeting
solutions o
an efficient
frontier

CAPACITY NEEDED TO ACHIEVE

ONE-DAY-IN-10-YEAR LOLE (GW)
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Subregional
an alys I S ap p ro aC h CAISO CIPB, CIPV, CISC, CISD, VEA,TH_Mead (partial), TH_PV (partial)

AVA, AZPS, BANC, BPAT, CHPD, DOPD, GCPD, IPFE, IPMV,

cipB . NEVP
.-.. N I \
apvN'P¢ @, |
VEA™., - |
R, | AZPS
*e, . TH_Mead Eh
0, &
/ |
cisc .

IPTV, NEVP, NWMT, PACW, PAID, PAUT, PAWY, PGE, PSEI,
SCL, SPPC, SRP, TIDC, TPWRH_Malin, TH_Mead (partial),
TH_PV (partial)

WRAP

Excluded EPE, 1ID, LDWP, PNM, PSCO, TEPC, WACM, WALC, WAUW

Weather -coherent and transmission -
constrained imports:

When imports are allowed, unserved energy for
a given subarea (CAISO or WRAP) is only
recorded to the extent that it was observed in
the islanded simulation AND in the West  -wide
simulation under the same weather conditions
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CAISO subarea analysis

No Additions Scenario

CAISO 6 Islanded
Loss of load hours per year

CAISO 6 With imports
Loss of load hours per year

CAISO as CAISO w/

e an Island imports
LOLP,,, 100% 69%
LOLE (days/10yrs) 335 18.2
LOLH (hrslyr) 86.8 4.15
EUE (MWhiyr) 225,373 12,134
EUE, ,;m (Ppm) 1,083 58
Average Event Duration (hrs) 2.59 2.29
Perfect Capacity Need (GW) 11.2 8.2

One -day -in-10-year std.

Accounting for imports:
Significantly reduces the LOLE & LOLH
Reduces perfect capacity need by 3 GW

Concentrates identified loss of load risk
into fewer months and hours of the day

Reduces event durations



