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Goal #1
Develop novel solutions for efficient ING-EI operation
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Challenges:
* Develop tools to investigate how the dynamics of hybrid networks are affected by the
topology of the interconnections between idem-temporal subcomponents

*Determine efficient controls for operation of underlying physical + economic infrastructure

Goal #2 Develop natural gas spot market
models including demand response
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Challenges:

* Evaluate current state of the natural gas infrastructure
* Integrate natural gas constraints with dynamic market mechanism
correctly at scale and complexity

natural gas

Key characteristics:
* Mostly bilateral transactions

* Prioritized market participants
* Speed of sound energy transmission
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Develop multi-timescale ING-El models
Analyze contingency scenarios
Define resiliency metrics
Perform resiliency assessment
Create evaluation environments
Verify and validate the models

Interdependent Natural '
Gas-Electric
Infrastructure (ING-EI)

ey characteristics:

* Speed of light energy transmission

Goal #3 .
Develop ING-EI operational
scenarios for improving resiliency at market level
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Failure Models

(real-time)
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Challenges:
* Identify key what-if models for resiliency improvement
* Incorporate the impact of close-to-real-time scale decisions and events

* Periodic, transparent, regulated markets

Goal #4

Goal #5

Evaluate resiliency algorithms for ING-EI
operations, control and i DETER testbed
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Challenges:

*Evaluate combined models with scenarios requiring resiliency management
*Develop an information substrate that allows decentralized operation while
sharing information between interested entities

«Integrate natural gas and electric models correctly at scale and complexity

Develop real-time dynamic ING-El operational models
and controls for improving resiliency at fast time scales

Dynamic Market
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Challenges:
* Improve convergence rate of DMM as complexity and size increase
* Identify key resilience metrics and methods for improvement
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