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What is the Smart Grid?

• Definition from IEEE:

“The Smart Grid has come to describe a next-generation electrical 
power system that is typified by the increased use of 
communications and information technology in the generation, 
delivery and consumption of electrical energy.”

• An integrated role of information in the delivery and 
availability of energy.
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Background

• Much of the present Smart Grid analysis focuses on utility and consumer 
interaction.  I.e. smart appliances, home automation systems, rate 
structures, consumer demand response, etc.



Background

• An Identified Need:
–Assess the upstream and midstream operations of natural gas as 

a result of the smart grid

• The nature of Smart Grid, including the demand response and role of 
information, may require changes in upstream and midstream natural 
gas operations to ensure availability and efficiency.  

• Utility reliance on natural gas will continue and likely increase, given 
the backup requirements for intermittent renewable energy sources.  

• Efficient generation and delivery of electricity on Smart Grid could 
affect how natural gas is utilized.  



Background

• Significant areas for analysis:
–Operational demand and energy flow
–Grid stability
–Contractual and data concerns
–Cyber security 



What do we already know about Smart Grid?

• The role of information and data integrity is increasingly 
important.

• Smart Grid includes a fully distributed system with two-
way communication.

• Smart Grid, a complex network, may change the way 
energy is supplied, stored, and in demand.

• Smart Grid has evolved through consumer driven 
decisions.

• Smart Grid and the US critical infrastructure will include 
many intermittent renewables.



What must be considered in upstream 
and midstream gas, and storage?

• Operational effects of  Smart Grid on the flow and control 
of gas, as well as the role of storage

–Demand response
–Fluctuations
–Technology changes

• The integration effects of small and large scale 
intermittent renewables and the role of fossil fuel.

• Commerce and contractual activities associated with the 
transport of gas.

–Additional policies or changes required?
• The need to continue the stability and surety of the US 

energy infrastructure. 



Factors in Analysis

• Operational units and logistics
• Regional effects and incentives
• Influences of consumer driven choices
• Impacts to pipelines
• Storage
• Technology
• Decisions in terms of safety and stability 
• Existing contractual guidance
• Emerging standards, policies, and best practices
• Communication and industry engagement



Approach

• What is the federal role?
• Short term, long term impacts
• Establish a way to share information
• Analyze on-demand requirements
• Innovative ways to manage demand
• Conduct a logical-level analysis of the critical 

infrastructure
– Flow of energy
– Role of controls
– Storage to maintain stability


