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Background and Motivation This transactive energy system engages a The primal-dual algorithm is used to compute the

. i o variety of market participants who value competitive equilibrium and maximize social welfare.
* Grid-edge resources can improve flexibility and service restoration through utility functions. Algorithm 1 Algorithm for transactive energy market
service restoration in distribution systems. Input: Customer utility functions and resource limits
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A. Resource-level optimization Numerical Results C. Service Restoration
1.Critical and non-critical loads Generation Consumption .
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If the market price is low enough, they consume The proposed approach is implemented on a 15001 1529 = Reactive power [kvar]
their entire demand. modified IEEE 123-bus test system. It is modeled 1150
2.Flexible loads in Pyomo and solved using GLPK. 1000
Alter their consumption to maximize consumer A. Market Price
surplus based on the market price and their utility ] ) ] 500
functions. The simulation converged to an optimal market
price of 0.277 $/kW in 12.7 seconds.

3.Distributed generators
Alter their production to maximize producer surplus
based on the market price and their utility functions.
4.Prosumers
Determine their optimal market consumption,
generation consumed on-site, and generation sold
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consumer surplus and their producer surplus. Iteration
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B. Power flow and voltage constraints _ 200
We adopt a 3-phase linear DistFlow model and Overall social welfare = sum of surpluses ($892.2). N
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C. Price update equation
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Met1 = e + 7 Z Z (pf;r — i v, - Uf;r) . DERs to aid in service restoration.
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supply supply undervoltage generators loads loads loads approach to be equitable.
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