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Difficult transition challenge:  Making electricity service  sustainable 
while still ensuring reliable/resilient and cost-effective energy service

 Making the most out of the naturally available resources 
without depleting them  (THE PROBLEM WE SHOULD SOLVE)

Prevent effect of low probability high impact events 
cost effectively using software (smart grid) vs. 
enhancing/adding hardware  (storng grid)



Managing complexity  in distributed interactive ways
• Qualitatively different ways of 

data-enabled electric energy 
services

• More complex design and 
operations objectives

• Trade-off--- 
communication/control 
complexity; market, technical 
outcomes; environmental effects

• Exciting  complex systems 
problems; hidden value of high 
tech

• New modeling and control
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Protocol principles  for evolving Dynamic Monitoring and 
Decision Systems (DyMonDS)   architecture

Information exchange in terms of 
energy, power and rate of change 

of reactive power. intVars with physical 
interpretation as a generalized ACE.

BAs transform to iBAs In order to support 
interactive control and co-design today’ s BAs are further organized 
as iBAs – groups of stakeholders, both utility and third parties, with 

their own sub-objectives. Each iBA is responsible for electricity 
services to its members and must communicate its commitments in 

terms of intVars to participate in electricity services with others

§Next generation SCADA to 
support information exchange 

among iBAs As the operating conditions vary, 
stakeholders process the shared information, and optimize their own 

sub-objectives, subject to own constraints and preferences; and 
communicate back their willingness to participate in system-wide 

integration
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