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Ensure  a  Reliable  Water Supply for California  through  Safe  and  Efficient 
Operation, Maintenance, and  Management  of  the  State Water  Project 

Provide  Leadership  for  Planning  and  Managing  California’s  Water  Resources 

Utilize  Leadership, Collaboration, and  Strategic  Partnerships  to  Build  C
for  Regional  Water  Sustainability  through  Local  Technical  and  Finan

Assistance 

apacity 
cial 

Protect  Lives, Infrastructure, and  Environment  through  the  Management  of  
Dams, Floods, and  Vital Ecosystems 

Increase  Resiliency  to  Reduce  Residual Risk R esulting  from Floods, Drought, 
and  Climate  Change 



    
  

  

  
   

  
 

     
  
 

State Water Project 
• Largest state-built and operated water and power 

system in the U.S. 
– 36 Storage Facilities 
– 21 Pumping Plants 
– 4 Pumping-generating Plants 
– 5 Hydroelectric Generating Plants 
– 700 miles of Canals and Pipelines 

• Multiple Purposes and Benefits: 
– Water Supply 
– Flood Control 
– Fish and Wildlife Mitigation and Enhancement 
– Delta Water Quality and Outflow 
– Power Generation 
– Recreation 



    
 

    

     
   

    Who Receives water from the SWP 
• Serves 27 million Californians and over 750,000 

acres of farmland 

• Water provided to 29 State Water Contractors 
(SWC) 

• SWC are the public agencies who signed long-term 
water supply contracts to receive water from the 
SWP 



SWP pumping and generating 



Lake Oroville 



San Luis  
Reservoir 
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SWP Power Portfolio management 
(SWC  Demand  Profile) 

SWP Historical Water Deliveries 
(1996-2019) 
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 TABLE A  TURNBACK POOLS  ARTICLE 21  CARRYOVER  OTHER SWP  WATER BANK RECOVERY  OTHER NSWP 
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SWP Power Portfolio management  
(SWC  Demand  Profile) 

SWP Systemwide Load 
(1996-2020) 
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Note: Projected load from June through December 2020 shown in hatched bar. 



         
 

   

  

 

  
 

 

 

 

 
 

  

SWP Power Portfolio management 
(Current and future resource mix) 

• Approval of SB100 puts California on the path to 100% zero-
emission electricity by 2045 

Fossil Fuel 
4% 

Renewables 
Currently Under 

Negotiations 
6% 

Contracted Renewables + SWP Small 
Hydro 
15% 

Market Purchases 
25% 

Large Hydro 
50% 

2020 
65% emissions 
free resources 

Fossil Fuel 
4% 

Large Hydro 
50% 

Contracted Renewables + SWP 
Small Hydro 

25% 

Market Purchases 
21% 

Large Hydro 
50% 

Contracted Renewables 
+ SWP Small Hydro 

50% 

2030 
75% emissions 
free resources 

2045 
100% emissions free 

resources 



   
 

   
   
    

    
   

 
     

     
  

2020 Forecast Vs Actual Load 

B132-20 Load Forecast: 
• 60% allocation (2.82 MAF) of 

water supply 

2020 Updated Load Forecast (as of 
July 24, 2020), 90% exceedance: 
• 20% allocation of Table A SWP 

delivery 
• Delivery consists of updated 

demands, loss estimates, and 
conveyance limitations 

• Pumping Load ~ 3,607 GWh 
(yearly total), and 1,527 GWh for 
July through December 2020 



SWP load and generation response in supporting 
CAISO grid during the Heat Wave Emergency 
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Note: Do not reproduce; proprietary information

SWP Demand Response participating load in supporting caiso grid 

SWP Demand Response Participating Load in Supporting CAISO Grid 
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Note: Do not reproduce; proprietary information 
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SB49 - Flexible Resources Study 
• DWR is assessing the potential of providing more market 

services to further help integrate renewable resources. 
DWR is investigating the following flexible operation 
strategies: 

– Optimizing operations of SWP generation and pumping plants 
– Real-Time Load Bidding of SWP pumps 
– Pumped Storage studies on SWP assets 
– Options for integrating more renewables generation 
– Integrating Battery-Storage14 with Renewables Resources 
– Offering more Ancillary Services into the power market 
– Retrofits to some pumping plants to provide more flexibility 
– Adding Pockets of Storage at strategic locations to decouple 

interdependencies of pumping plants 



 

  

 

    SB49 - Flexible Resources Study Schedule 
Q1 2020 Q2 2020 Q3 2020 Q4 2020 Q1 2021 Q2 2021 Q3 2021 Q4 2021 

Initiate  
Reconnaissance  

and Scoping 

Identify  Potential and  formulate  
Operational  Scenarios 

Identify  Potential and  formulate 
Operational  Scenarios 

Perform  Viabilit
Assessment 

y Develop 
Preliminary  
Alternatives 

Development  of 
Assessment  

Report  

• Concepts 
Discussion 

• Scoping 
Assessment  
planning  tracks  

• Identify  Project 
Expectations 

• Define  
deliverables  

• Historical  SWP  Operation  Data  Analysis 
• Energy  Market  Data  Analysis 
• Model   Development 

• Hyatt  Pump-back  Model 
• Hec-Ras  Hydrodynamics   model  
• SWP  Reoperation Optimization 

• Concepts/Planning  tracks   Investigation 
• Operational  and  Markets  analysis  
• Analysis  and  Model  Results  
• Portfolio  and  strategic  fit  
• Cost  Benefit  Analysis 

• Concepts/ 
Planning  track
Investigation 

• Operational  a
Markets  
analysis  

• Analysis  and 
Model  Results  

• Portfolio  and  
strategic  fit  

• Cost  Benefit  
Analysis 

s

nd

• Finalize  Viable  
Project  Findings 
and  Results 

• Report 
Opportunities 
and  Challenges  

• Finalize  
Assessment  
report  

• Present  
assessment  
findings  to  Core 
and  Expanded  
participants  
groups 

• Report  Progress 
to  Stakeholders  
and  CWC  

• Report  Progress 
to  Stakeholders  
and  CWC  

• Report  Progress 
to  Stakeholders  
and  CWC  

• Conduct  
meetings  with 
Industry  and 
Public 



   SB49 - Flexible Resources Study 
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Flexible Resources Study
(Reoperations of Edmonston and Valley String) 

Historical vs Optimized Load Dispatch for Buena Vista on Mar 10, 2004 
Valley String Avg. Energy Prices (March 2016) 

$100 100 

Note: Do not reproduce; proprietary information 

50 $50 

40 $40 

30 $30 

20 $20 

10 $10 

0 

90 $90 

80 $80 

70 $70 

60 $60 

17 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
$0 

Hour Ending (HE) 

M
W

En
er

gy
 P

ric
e 

($
/M

W
h)

 

Historical Load Distribution Optimized Load Distribution Ave. VS LMPs for March 2016 



 

 

 

 

 

 

 

 

 

 

 

 

 
 

Note: Do not reproduce; proprietary information
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Flexible Resources Study
(Reoperations of Pearblossom – emissions reductions) 

Reoperations – Emissions Reductions 
(Average – 2016 Pearblossom Load) 
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Flexible Resources Study

(Pumpback Reoperations of Hyatt-Thermalito) 
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Flexible Resources Study
(Retrofits of some existing pumps to Variable speed pumps) 

Grimsel 2 pumped-storage plant (Switzerland): 
The concept of running the synchronous motor/generator at variable 
speed by feeding its stator with a variable frequency overcomes the 
limitations of the previous fixed-speed design, providing valuable 
operational benefits. 

1. Optimized use of excessive energy on the grid: continuously 
adjustable energy consumption is provided in pump operation, 
increasing the amount of stored water. 

2. Quick start of the pump without water loss: the unit in pump 
mode is now started by means of the converter within 60 
seconds, thereby saving large amounts of valuable stored water. 

203. Reactive power compensation: the power converter can be 
operated without the machine as a reactive power compensation 
system, offering up to 100MVar instantaneous support to the 
grid. 

Because it was not necessary to modify the existing generator and 
step-up transformer, the installation of the frequency conversion unit 
was possible without impact on the plant’s operation, and it’s hookup 
caused minimum interruption of service. 

Note: Do not reproduce; proprietary information 



    

 
 

 

Flexible Resources Study
(Retrofits  of some  existing  pumps  to  Variable  speed  pumps) 

Chrisman Large Unit 
Proposed Variable Power Ranges 
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Thank You 

Questions? 
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