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Climate & weather affect
energy demand

California Electrical load vs. Temperature
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...and also energy supply

Typical effects of EI Nino:




How Is climate variability associated with
anomalies in energy demand

and potential hydropower?

Are these anomalies correlated?

ACross basins?

Can integrated regional management use
climate forecasts to reduce the cost of
secure energy supplies?
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Price vs. Demand

California day-ahead electricity price vs. demand, August, 1999
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Pacific Northwest Summer Electricity Load Curves:
JJA Tmax > or < median

Pacific NW Summer Electricity Demand

®* [max > median
e Tmax < median

Ex.: peaking plant demand threshold
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Pacific NW Summer Electricity Demand
Tmaz

* Tmax < median

peaking plant demand threshold
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Relationship PDO => California Summertime Temperatures
Correlations, Mode 1-PSST, MAM

PDO index-MAM
Mode 1, PSST-MAM
Mode 1, Tmean-JJTA

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
year

Correlations, Mode 1-
Tmean, JJA =>



Management Strategies
conditional on a T forecast

Demand:
curtallment
variable pricing

Supply:
forward contracts



WECC Control Areas

WECC CONTROL
AREAS




A Summer Case
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A typical cost curve
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Replacing Reduced Hydro with Thermal Generation
(Peak Summer Day - WECC Planning Scenario)

Hydro
Scenario | (Coulee)
Base 1800 MW

- 10% 1620 MW

- 20% 1440 MW

- 30% 1260 MW




Precipitation (in.)
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Cell Energy and Moisture Fluxes
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Management Strategies
conditional on a Streamflow/
Hydropower forecast

Demand:

Ucurtailment (advance warning)
Uvariable pricing

Supp

Y.

Uforward contracts

Uconserve cheaper hydro supply

flexport hydro



Why aren’t climate forecasts used?

 Probabilistic in nature — sometimes unfamiliar

« Lack of understanding of climate forecasts &
nenefits

e Language and format of climate forecasts is hard
to understand — need to be translated

e Aversion to change — easier to do things the
traditional way

 |nstitutional rigidities — narrow performance targets

* Risk management — system designed to be
Insensitive to climate variability
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