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Outline

|. Why probabilistic?

Il. Five approaches in ISO markets

BRole of probabillistic solar / wind forecasts
BPros & Cons

lll. Possible use of probabilistic forecasts: Demand curve for
CAISO flexible ramp
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Why not model deterministically?

rHuge uncertaintieséeéand they are gr
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Why not model deterministically?

}
} Flaw of averages

BPlanning under certainty leaves you vulnerable, undervalues
options/flexibility
‘BMakes a practical difference in decisions & performance

Months Minutes

Decades Years

Resource, Price Equipment Hydro
Transmission ) replacement, y Unit Dispatch
Investment Long - term e Storage :
stockpiling . Commitment
(see Marc Contracts spares Operation
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II. Approaches to including uncertainty in
spot market designs

(Powell, Meisel, /EEE TPWRS, 2016; Daraeepour, Patino-Echeverri, Conejo, Energy Econ., 2018)

Key

time

Energy Forecast (with cost - based dispatch

decisions)

D D D Other products (with cost - based
commitment decisions)
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II. Approaches to including uncertainty in &
spot market designs

(Powell, Meisel, /EEE TPWRS, 2016; Daraeepour, Patino-Echeverri, Conejo, Energy Econ., 2018)

1 1ISO Implementations/proposals:
1. Simple Deterministic A let market parties self - hedge
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spot market designs

(Powell, Meisel, /EEE TPWRS, 2016; Daraeepour, Patino-Echeverri, Conejo, Energy Econ., 2018)

1 1ISO Implementations/proposals:

1. Simple Deterministic A let market parties self -hedge | Bl
2. Deterministic + Reserve products = = =
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spot market designs

(Powell, Meisel, /EEE TPWRS, 2016; Daraeepour, Patino-Echeverri, Conejo, Energy Econ., 2018)

1 1ISO Implementations/proposals:

1. Simple Deterministic A let market parties self - hedge
2. Deterministic + Reserve products

3. Deterministic + Maintain feasibility under explicit contingencies Y
~

NoO post - contingency cost -1 =
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II. Approaches to including uncertainty in &
spot market designs

(Powell, Meisel, /EEE TPWRS, 2016; Daraeepour, Patino-Echeverri, Conejo, Energy Econ., 2018)

1 1ISO Implementations/proposals:
1. Simple Deterministic A let market parties self - hedge

2. Deterministic + Reserve products
3. Deterministic + Maintain feasibility under explicit contingencies Ej,v
{'No post - contingency cost - ‘
4. Multiple scenarios & probabilistic ‘Ej}‘
12- stages
here - and - now decision N D
A uncertainty resolved B @:D D
A wait - and - see decision | D

{Multistage




II. Approaches to including uncertainty in &
spot market designs

(Powell, Meisel, /EEE TPWRS, 2016; Daraeepour, Patino-Echeverri, Conejo, Energy Econ., 2018)

1 1ISO Implementations/proposals:
1. Simple Deterministic A let market parties self - hedge

2. Deterministic + Reserve products
3. Deterministic + Maintain feasibility under explicit contingencies Ej,v
{'No post - contingency cost - ‘
4. Multiple scenarios & probabilistic ‘Ej}‘
12- stages
here - and - now decision H D
A uncertainty resolved | @:D D
A wait - and - see decision || D

{Multistage
5. Synthesis
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1 Features of all ISO implementations/proposals

BMix of approaches | L — =

Esssaa= Essss8

BMultisettlement (DA/RT)




