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Optimization & Control Theory for Smart Grids

• So what? Impact.
- savings: (a) 30b$ annually is the cost of power losses, 

10% efficiency improvement=> 3b$ savings, 
(b) cost of 2003 blackout is 7-10b$, 80b$ is the

total cost of blackouts annually in US                              
- further challenges (more vulnerable, cost of not 

doing planning, control, mitigation)

• Grid is being redesigned [stimulus]
The research is timely. 

-2T$ in 20 years (at least)
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US power grid
Greatest 

Engineering
Achievement of

20th century

will require  smart revolution 
in 21st century 
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Publications so far (first 8 months of the project):
12. P. Sulc, K. S. Turitsyn, S. Backhaus, and M. Chertkov , Optimization of Reactive Power by Distributed Photovoltaic Generators, submitted to 
Proceedings of the IEEE, special issue on Smart Grid, arXiv:1008.0878 
11. F. Pan, R. Bent, A. Berscheid, and D. Izrealevitz , Locating PHEV Exchange Stations in V2G, accepted IEEE SmartGridComm 2010 
10. K. S. Turitsyn, N. Sinitsyn, S. Backhaus, and M. Chertkov, Robust Broadcast-Communication Control of Electric Vehicle Charging, 
arXiv:1006.0165, accepted IEEE SmartGridComm 2010 
9. K. S. Turitsyn, P. Sulc, S. Backhaus, and M. Chertkov , Local Control of Reactive Power by Distributed Photovoltaic Generators, arXiv:1006.0160, 
accepted IEEE SmartGridComm 2010 
8. M. Chertkov, F. Pan and M. Stepanov , Distance to Failure in Power Grids, LA-UR 10-02934 
7. K. S. Turitsyn , Statistics of voltage drop in radial distribution circuits: a dynamic programming approach, arXiv:1006.0158, accepted to IEEE SIBIRCON 
2010 
6. J. Johnson and M. Chertkov , A Majorization-Minimization Approach to Design of Power Transmission Networks, arXiv:1004.2285, accepted 
49th IEEE Conference on Decision and Control 
5. K. Turitsyn, P. Sulc, S. Backhaus and M. Chertkov, Distributed control of reactive power flow in a radial distribution circuit with high photovoltaic 
penetration, arxiv:0912.3281 , selected for super-session at IEEE PES General Meeting 2010
4. R. Bent, A. Berscheid, and G. L. Toole, Transmission Network Expansion Planning with Simulation Optimization, Proceedings of the Twenty-Fourth 
AAAI Conference on Artificial Intelligence (AAAI 2010), July 2010, Atlanta, Georgia. 
3. L. Toole, M. Fair, A. Berscheid, and R. Bent , Electric Power Transmission Network Design for Wind Generation in the Western United States: 
Algorithms, Methodology and Analysis, Proceedings of the 2010 IEEE Power Engineering Society Transmission and Distribution Conference and 
Exposition (IEEE TD 2010), April 2010, New Orleans, Louisiana. 
2. L. Zdeborova, S. Backhaus and M. Chertkov , Message Passing for Integrating and Assessing Renewable Generation in a Redundant Power Grid, 
presented at HICSS-43, Jan. 2010, arXiv:0909.2358
1. L. Zdeborova, A. Decelle and M. Chertkov , Message Passing for Optimization and Control of Power Grid: Toy Model of Distribution with Ancillary 
Lines, arXiv:0904.0477, Phys. Rev. E 80 , 046112 (2009)
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Tuesday, August 10, 2010
8:00-9:00. External Participants receive LANL badges. [Badge office -> CNLS]
9:00-9:20. Welcome/Opening Remarks: Michael Chertkov (T-4, LANL)
9:20-9:50. Intro to ``design of the grid" part of the project & Transmission Network Expansion Planning with Simulation Optimization: 
Russell Bent (D-4, LANL)
9:50-10:15. A Majorization-Minimization Approach to Design of Power Transmission Networks : Jason Johnson (T-4/CNLS, LANL)
10:15-10:40. Locating PHEV Exchange Stations in V2G: Feng Pan (D-6, LANL)
10:40-11:10. Intro to ``control of the grid" part of the project & Robust Broadcast-Communication Control of Electric Vehicle Charging 
: Scott Backhaus (MPA, LANL)
11:10-11:30. Break
11:30-11:55. Local Control of Reactive Power by Distributed Photovoltaic Generators: Konstantin Turitsyn (T-4/CNLS, LANL) [ 
Scott Backhaus substituting]
11:30-11:55. Message Passing for Integrating and Assessing Renewable Generation in a Redundant Power Grid: Lenka Zdeborova 
(T-4/CNLS, LANL)
12:20-12:45. Algebraic Methods for Power Grid Analysis and Design : Marian Anghel (CCS-3, LANL)
12:45-13:15. Distance to Failure in Power Grids and wrap up of LANL part: Michael Chertkov (T-4/CNLS, LANL)
13:15-14:30. Lunch Break
14:30-15:10. Real-Time Embedded Optimization for the Smart Grid: Steven Boyd (Stanford University) 
15:10-15:50. Efficient Algorithms for Renewable Energy Allocation to Delay Tolerant Consumers: Michael Neely (University of 
Southern California) 
15:50-16:10. Break
16:10-16:50. Wind Integration -- By All Means Available: Kameshwar Poolla (University of California, Berkeley)
16:50-17:10. Multi-Commodity Flow Models for Dynamic Energy Management: Matt Kraning (Stanford University) 
19:00-. Dinner [tentatively in Gabriels].

Wednesday, August 11, 2010
9:00-9:40. Do retail markets optimize electricity distribution costs? : David Chassin (PNNL) 
9:40-10:20. Synchronization and Kron Reduction in Power Networks: Francesco Bullo (University of California, Santa Barbara)
10:20-10:40. Break
10:40-11:20. The Informational Value of Topological Models in Vulnerability Assessments for Electrical Networks : Seth Blumsack 
(Penn State University)
11:20-12:00. Verification of Global Access Policy in Large Scale Networks: David Nicol (University of Illinois) 
12:00-13:30. Lunch Break
14:00-14:40. Modeling cascading failure with branching processes : Ian Dobson University of Wisconsin-Madison
14:40-15:20. Real time Pricing and the Stability of Wholesale electricity markets : Sanjoy Mitter (MIT)
15:20-16:00. Discussions & Final Remarks
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