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What is SWPA 
Flood Control Act 1944 Section 5 Mission Statement 
 

• “…encourage the most widespread use thereof at the 
lowest possible rates to consumers consistent with sound 
business principles…  Rate schedules shall be drawn having 
regard to the recovery… of the cost of producing and 
transmitting such electric energy… Preference… shall be 
given to public bodies and cooperatives.” 

• “To market and reliably deliver Federal hydroelectric 
power with preference to public bodies and cooperatives. 
This is accomplished by maximizing the use of Federal 
assets to repay the Federal investment and participating 
with other water resource users in an effort to balance 
their diverse interests with power needs within broad 
parameters set by the U.S. Army Corps of Engineers, and 
implementing public policy.” 
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Southwestern Hydropower Projects 

• 24 projects with total installed capacity 2173.7 megawatts 
(MW), overload capacity 2478.4 MW 

• Types of Projects 
• Storage projects – contain storage specifically allocated for power 
• Run-of-river projects – little, if any, allocated hydropower storage, 

dependent upon inflow and releases from upstream projects 

• 17(19)-Reservoir Interconnected System 
• 11 storage, 6 run-of-river, and 2 exchange storage projects 
• 1867.7 MW marketed capacity, 1200-hour firm energy contracts 
• Scheduled by Southwestern and firmed-up with purchases 

• Isolated Projects 
• 4 storage, 1 run-of-river project 
• 184.9 MW marketed capacity, full output to customers 
• Scheduled directly by customers’ scheduling agent 
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Project Characteristics and 
Hydrology Drive the Marketing Plan 

• Water Resource Projects in Southwestern’s Marketing Area 
• No snowpack, inflow is rain-dependent 
• Large variability in precipitation, seasonally and annually 
• Relatively small storage (months, not years) 
• One-third are run-of-river with minimal storage 

• Current system 1200-hours Marketing Plan maximizes firm 
capacity and firm energy, and minimizes purchased power: 

• Max 200 hours per month and Max 600 hours per 4 consecutive 
months – based on inflow/storage/drawdown limits 

• Min 60 hours per month – allows Southwestern to market 1200 
hours per by taking advantage of required generation (flood 
releases) 

• With no inflow, system projects capable of producing 210 
hours of energy (from 100% to 70% energy-in-storage 
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System Operations 

• Just as the marketing plan is driven by the project 
characteristics, hydrology, and regulatory limitations, the 
criteria and guidelines developed for system operations are 
driven by the marketing plan 

• Considerations 
• Operate within physical and regulatory limits (Water Control Plans, 

MOU with Corps) 
• Repay the financial obligations 
• Provide dependable capacity to meet the provisions of the 1980 

Power Allocation 
• Provide customers with a beneficial product 
• Meet Federal responsibility for the water resource, including 

coordination with competing use users 
• Meet balancing area authority and NERC requirements 



Summer Peaking Loads 



Winter Peaking Loads 
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Management and Protection of the 
Hydropower Resource 

Develop daily, weekly, and monthly resource plans: 
• Collect system and project conditions data, assess forecasts of hydrologic 

conditions, conduct resource analysis simulations 
• Coordinate unit outages, transmission outages, and other maintenance 

work in order to maximize unit availability 
• Coordinate with competing uses needs (navigation, water quality, water 

supply, fish and wildlife, recreation, etc.), ensuring minimal impact to 
hydropower operations: 

• Special operations  requests 
• Endangered species operations 
• Negotiated voluntary operations for other project purposes 

• Adhere to regulatory requirements, negotiate informal modifications and 
request formal deviations when needed 

• Balance projects’ energy-in-storage to maintain capacity, distribute 
hydrological risk, and spread potential low-pool impact evenly 

• Determine replacement power purchase needs 
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Data Collection and Report 
Generation Automization 

• We collect data from multiple COE websites, USGS, NOAA, 
SCADA, and from email (including pdf forms). 

• Each day we produce a variety of reports that detail the 
status of the system and past and planned generation.
 a. Plant History 

b. Generation Report 
c. Current Operation Report (outflow restrictions ,special ops , 
outages ect.) 
d. Four Day Forecast of Inflow 
e. Planned Generation 
f. Historic Inflow Report (percent of median) 
g. Monday Morning Report 



 

 

                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Automize (Scheduling software that runs Python and JPython scripts 
at times ranging from every minute to once per month) 

Data Storage - DSS 

All time series data and most 
tables. 

Excel 

Reports are converted to 
pdf and stored in Sharepoint 

 

Riverware 
All models ran in batch mode 

 

Data Storage - Access    

Unit Outage, Special Operations 

 

 

Raw Data 

Web 

Email 

PDF Forms 
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Longer Term Resource Planning 
Weekly, Monthly, Multi-Year 

• Currently using a custom model (ironically named PRSM) that runs on a 
monthly timestep 

• Model does not fully incorporate flood control operations, voltage 
regulation requirements, at best estimates minimum flows, and is 
difficult to use for evaluating changes in operation policy.  

• Additionally it is fairly cumbersome to use and produce reports from 
(1980’s technology) 

• Solution take advantage of Flood Control Riverware models developed 
by John Daylor and Mary Ann Duke (Tulsa District COE) and Jan Jones 
(Little Rock District COE) to produce a daily timestep model of our 
entire system. 

• Needed to develop a method for predicting historical and future 
electrical loads. 
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Electrical Loads 

• Predicting our electrical load is hard to do with great 
confidence, but good modeling historical or future 
conditions is dependent upon reasonable predictions of 
load. 

• The only firm information we know is that loads tend to be 
higher during very hot and very cold periods and that 
seasonally they change. 

• To develop a reasonable daily/hourly electrical load for 
historical analysis and to help predict electrical load for 
future operations, a heuristic, non parametric procedure 
was developed utilizing Riverware 
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SWPA Planning Model 

• Added two additional flood control basins in order to fully 
incorporate all of the reservoirs we operate in our 
integrated system (Osage and Salt River Basins) 

• Modified the existing COE models 
a. Changed how Firm Power is used 
b. Added inline power plants for ROR projects 
c. Added calculation of minimum flows according  to temperature 
d. Set electrical loads based upon temperature (instead of table) 
e. Added accounting for keeping track of minimum flow pools 

• Modified Riverware methods 
a. Added new Inline Power Plant Method 
b. Modified Riverware so that electrical load could be input via rule 
c. Found multiple bugs in Phase Balancing Flood Control Method 
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SWPA Planning Model 

• The resulting daily timestep model has 5 separate flood 
control basins that include: 

a. 35 storage reservoirs 
b. 17 level power reservoirs 
c. 4 inline power plants 
d. Utilization of accounting  to track water utilization of 

various water users at 5 reservoirs 
e. Utilization of Hypothetical Simulation to adjust power 

production at inline power plants  
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Where to from here? 

• Finish extending Osage Basin hydrology back to 1940  and 
extend all basins hydrology to 2014 

• Convert from historical time horizon planning to operation 
model (weekly and monthly time horizon) 

• Further investigate Optimization for setting loads, helping 
with power purchase decisions and daily operation plan 
development. 
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Questions? 
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