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Distributed optimization/control and fault-tolerant computing for 
autonomous volt-var and frequency control with DERs

Scientific Impact:

Solutions: 
• Distributed Optimization 

and Delay-aware 
control algorithms
• Fault-tolerant distributed 

coordination 
and communication 
architecture
• Embedding data-driven 

algorithm for cyber-
security measures

Challenges: 
• Large # of Constraints
• Cyber Events and 

Latencies
• 3-Phase Unbalanced 

System
•Meshed networks with 

DERs ->> Networked CPS

Broader Impact: 
• Will lead towards more 

autonomous distribution grid 
with better resource utilization
• Real time validation and ready to 

be used by the utilities
• 2 UGs as REU, 4 Female Students 

so far, with 4 graduate students
• Expected to engage 9 students 

with 5 underrepresented and 
transferring knowledge through 
10 publications and project end 
workshop.

Award #1932574, WSU, MIT, RWTH Aachen, 
Contact: Prof. A. K. Srivastava 
(anurag.k.srivastava@wsu.edu), website: 
https://sum-erb.github.io/NSF-CPS-WebRepo

Distributed Optimization Algorithm for Volt-var control
Global centralized voltage 
optimization problem (Global 
standard optimization)

Atomized Standard Optimization 
(atomic equivalent of GSO)

Adaptive Model Predictive Control Contributions: Adaptive MPC
q Computationally efficient methods to 

determine ak
q Extend to nonlinear dynamic systems 

while minimizing approximation error 
in chance constraints

Cost Function

Distributed Delay-aware Control Architecture

Adaptive 
robust delay-

aware solution

Highly Dynamic Systems
(delay-aware control, 
Adaptive MPC, PAC-X)

CPS Security (threat-sharing, data-
driven detection and mitigation)

CPS and the Data 
management (consensus 
mechanism, deep 
knowledge learning)

Contributions: PACX
q Address switching 

constraints
q Consider multi-phase 

unbalanced distribution 
systems

q Include communication 
latencies
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