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Project Goals

Planning tool to grade alternative
operations

Avista plans big upgrade at Noxon dam

Four generators will get new turbine runners in $35 million project

Journal of Business, May 29, 2008 by Ripley, Richard
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Project Goals

Planning tool to grade alternative
operations
— Provide realistic hourly operation
— Model turbine capacity changes
— Construction times versus cost
— Model pool elevation changes

— Retain sufficient simplicity avoiding the
need for ongoing consultant expertise

— Look forward to optimization
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Approach—Phases

 Review and Strategic Design
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Approach—Phases

 Review and Strategic Design
e Collaborative Development
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 Review and Strategic Design
e Collaborative Development

Open Object - Noxon Rapids
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Model Design

e Simulation Model

* Physical and operational constraints
 Power market

* Rule development

 Model results
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Simulation Model

« Match physical and historical operations
— Hourly operation — 16 years of data

— Cabinet pool elevation affects tailwater of
Noxon Rapids

— Power operation at both locations using
nlantEfficiencyCurve

— Rulebased Simulation

Cabinet Gorge  Cabinet Gorge_Data
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e Erosion control

— Cannot decrease pool more than 2 ft / day
or 5 ft / week

e Turbine capacity

— Avallable capacity can change based on
construction schedule

e Maximum/Minimum Pool Elevation
e Minimum stream flow below Cabinet
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Power Market

Relative Prices per Hour

e Hourly fluctuation in Spring and Summer Days
prices based on :
— Temperature T
— Day of week _—_r
— Time of day
— Season
— External factors

12 3 45 6 7 8 91011121314 151617 18 19 20 21 22 23 24

* Operate to maximize
benefit of hydropower

e Hourly prices could be L
used with optimization -

il
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Power Releases

e Correlation between releases and the
hourly power price was low
— Total water available

— Physical constraints, such as starting or
stopping individual units
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Pool Limits

e Maximum / Minimum
— Provided as a seasonal pattern (periodic)
— Particularly helpful for maximum storage
— Provided limits for the release rule
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Typical Release

.
* Release Is a function of:
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Turbine Capacities

 Reduction Iin turbine capacity
— Dally release variation is maintained

— EXxcess release is stored
— Pool elevation limits are enforced
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Conclusion

 The model and training were
successfully delivered with project
objectives fully met

~« Avista currently runs the model
 Modeling results used for:

— Construction / Maintenance timing

— Estimating the benefits of planned
iImprovements

& Riverside Technology, inc.




B N A e -
Spokane Rlver
Downtown Spokane WA

Hr— i 7 JE A—

Questlons’7

T,

L‘Tﬂ'w-

| Ajrvls;n ﬁilffde Tﬁchﬂ‘ﬂfagjf, f.(:.




