
Command and Control System of Systems (C2SOS) 
Predicting and Detecting Supply/Demand Imbalances from Transmission to Customer. 
Pre-emptively Targeting and Initiating Demand Response to Mitigate this Imbalance.
 
Faced with the growing uncertainties in supply and 
demand from distributed energy resources such as 
intermittent renewables supplies (e.g. photovoltaics), 
distributed generation,  and energy storage within their 
electric grid, utilities are encountering emerging chal-
lenges to the operational management of their supply 
and delivery systems. These impacts can be mitigated by 
taking full advantage of customer side automated 
Demand Response (DR) to mitigate detected incidents on 
the bulk transmission level, within substations, and at the 
local distribution grid level.  An intelligent system will 
require pro-active incident detection, actionable mitiga-
tion recommendation, and smart monitoring & control to 
initiate, measure, and verify the success of DR mitigation 
measures. C2SOS has been demonstrated to provide this 
intelligent decision support and control with a transmis-
sion and distribution electric utility facing the uncertainty 
of distributed energy resources while looking to fully 
leverage the capabilities that come with automated DR. 

Predicting Supply/Demand Imbalances - From 
Transmission to Distribution to Customers 

Most Decision Aids are siloed into supporting the manage-
ment of one system (e.g. Medium Voltage System) and in 
many cases provide limited functionality to monitor the 
reliability of the  system.  Many SCADA control systems lack 
any serious energy analysis of real time data, as their func-
tions are siloed by design to provide real time indication and 
control over transformers, breakers, and switches.  To make 
better decisions based on a multitude of big data input and 
energy data analysis, C2SOS deploys an integrated system 
model to integrate the modeling of multiple infrastructure 
systems, in the case of electricity utilities it models the 
physical plant of transmission and distribution, including 
down to the metering at the customer’s facility.  

C2SOS predicts customer electricity demand by applying 
learning algorithms to determine electric demand, taking 
into consideration the uncertainties of demand response, 
solar, and distributed generation.  With knowledge of the 
connectivity of electric components like cables in the deliv-
ery system 

A learned prediction of hourly load with automated contingency analysis 
for every electrical component on the system and recommended surgical 
scheduling of demand response for any predicted potential threats to 
reliability

and with the predicted electricity demand, C2SOS identi�es 
component level supply/demand imbalances under adverse 
system conditions.  If various electrical components and 
generation are out of service and/or these components were to 
unexpectedly fail C2SOS automatically performs contingency 
analysis to determine if overloads in any other component in 
the transmission and distribution system might place the 
system in jeopardy of failure.   

Pre-emptive Targeting of Demand Response

Once a predicted incident is identi�ed from this energy analy-
sis,  mitigative actions that are potentially available are 
analyzed by C2SOS to determine how best to pre-emptively 
safeguard the reliability of the system.  C2SOS analyzes the 
available demand response and distributed generation and 
develops an optimized plan that if the incident should happen 
the operator can initiate a response to schedule the most 
optimized response to mitigate the incident. The surgical 
targeting and scheduling of demand response to relieve a very 
speci�c predicted component overload allows the utility to 
fully utilize the value of automated DR for operational needs. 
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Targeted Demand Response


