





Value of Flexibility in the Markets

e Basic overview of the SPP and MISO markets

e Potential benefit to some SPA customers of
using markets to schedule energy

* Increasing need for ancillary services, and the
value of ancillary services in the markets






















































From presentation by ERCOT:

Operational Challenges due to High Wind

Higher frequency deviations due to large system excursions

Inadequate transmission for projected wind growth
Constraint management under high and low wind
Difficulty in managing transient stability due to reduced inertial response
Increased variability of net load
Higher Ancillary Service Requirement
— Increased Non-Spin for forecast error of net load (roughly 20%)

— Increased Regulation due to increased net load variability (roughly
10%)

Increased volatility in prices
— Lower average system wide energy prices
— Lower average Real Time prices in West Zone
— Higher Day-Ahead premium in West Zone



From presentation by CAISO: Summary of future g”d

operations to manage a more complex grid

* Increased requirements for regulation up and down

* Need to manage increased intra-hour flexibility and multiple
hour daily ramps

= Approx. 3,000 MW of intra-hour load-following

= Approx. 13,000 MW of continuous up-ramp withina 3
hour time period (almost double current up-ramps)

* Non-dispatchable resources serving load varies between
10,000 MW to 12,000 MW based on maximum capability of
resources

* Increased instances of over-generation conditions

 Need to comply with a frequency response obligation
following a disturbance (Compliance with BAL-003-1)

* Impact of distributed energy resources on the bulk electric
system is still not fully understood
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