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BE | Abstract -

SRUTHERN SQMPANY

The Hydro Energy Model is an analytical model for
the determination of power production and its value
by simulating actual reservoir operation.

Parameters include turbine discharge ratings and
efficiencies, generator efficiencies, head loss, and
operating guidelines.
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B | History —

= Original early 1980s
= Replace 1960s Fortran Model
= Hydro Value, Long Term Forecast
= Additions, Changes to System

= Mid 1980s VMS

= 1990s Alpha OpenVMS

= Late 1990s MS Windows Interface
= 2000s Graphical Interface, other
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Acceptance L

SRUTHERN SQMPANY

=By using the Hydro Energy model rather than actual generation
records, Alabama Power has developed an accurate estimate of
annual generation under existing conditions (baseline) to which
alternatives can be compared.

«sFERC has recognized the validity of this Hydro Energy Model
approach to estimating annual generation by accepting this method
in the context of Alabama Power’s relicensing of the Yates and
Thurlow Project (P-2407) in the early 1990's.

sAlabama Power has submitted the same method for the Coosa
Relicensing

=In addition, FERC has accepted this methodology for calculating
annual generation in the context of headwater benefits analysis.
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m Proprietary “‘“““’Fﬁvf?ﬁ

= Model developed completely internal to the
Southern Company

= Model contains confidential financial information
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System Lambdas use to calculate most valuable use of inflows

Rule Curve, Surcharge, or Zone Control Methodologies

Flood Control Operations

Minimum Releases

. Optimize to minimize weekend releases

Peak and Off Peak Accounting

Model based on downstream constraints

Model based on Minimum Generation

Model based on flow needed at downstream point

. Daily outputs as well as monthly totals

. Hourly information if desired.

. Head is based on mean pool elevation for given day

. Water deficiencies are withdrawn from the reservoir causing a decrease in elevation and storage of pool
. Water excesses are either surcharged and/or spilled depending on operating rules of reservoir.

. Discharge and turbine efficiencies are based on head

. Program is modular which allows for easier revision and incorporating of additional features.

. Graphical output of information available

. The impact of water withdrawals either permanently or returned below the project can be evaluated.
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Model Inputs POWER
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Hydro Energy Model

Generation
Generation Value
Elevation
Turbine Discharge
Spill Discharge
Total Discharge

Minimum Flow Info.

Model Generated Outputs
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Monthly Summary
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Daily Records
(with hourly info for each unit)

For period of record
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Model Interface
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Daily Output —
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Budgetis the 2005 Hydro Energy Reservoir Management

Model calculation with median energies Alabama Power Hydro - Historical Generation
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