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Project Objectives:
• Project started by a utility looking to characterize a distribution market 

around distribution system constraints
• Designed and implemented a Transactive Power Application (TPA) to 

enable and manage power trading and determine transaction feasibility:

• Web-based transaction agreement management front end.

• Power flow analysis that includes transaction data.

• Supports determination of transaction feasibility.



Project Objectives:
• The Transactive Prototype Application (TPA)  Energy Trading 

project is aimed at:

• Enable prosumers and consumers

• Trade power on a NEW market

• Market controlled by utility

• Ensure grid can support the transactions



TPA System Architecture



TPA	Architecture	Details
• Web-application (Frontend): 

• Management of transactions and needed power system data.
• Communications Manager (Backend): 

• Automatically generates OpenDSS model from transactions
• Power flow analysis: 

• Calls OpenDSS with system-generated model data and reads results.

• MATLAB .exe for Distribution Locational Marginal Pricing



TPA	Architecture	Diagram



Power System Model



OpenDSS Model	Objectives
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OpenDSS IEEE 13
Bus Model 

• Modified IEEE 13 bus system

• 13 buses

• 14 Customers

• 4 Dispatchable 
Generators



Distribution LMP
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MATLAB DLMP
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Web Application (Frontend)



WebApp:	Menus



WebApp:	Producer	Site	Management



WebApp:	Transaction	Management



Communication Manager



TPA:
Communication
Manager
Workflow



Testing The Prototype



Simulation Scenarios
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Original Power Dispatch
Generator kW kVAR
632.A 231.61 3.621
632.B 210.55 167.86
632.C 270.67 134.04
634.A 50 0
634.B 50 0
634.C 50 0
675.A 250 0
675.B 250 0
675.C 250 0

Customer kW kVAR
C1 170 20
C2 160 115
C3 120 109
C4 120 240
C5 170 125
C6 0 0
C7 128 68
C8 8.5 5
C9 33 19
C10 58.5 34
C11 0 0
C12 485 ‐10
C13 68 ‐140
C14 290 12



Original
Real 
Power 
DLMPS



Original
Reactive
Power 
DLMPS



Power Dispatch with PV Integration
Generator kW kVAR
632.A 0 46.758
632.B 78.487 182.46
632.C 225.17 160.78
634.A 28.441 0
634.B 50 0
634.C 50 0
675.A 250 0
675.B 250 0
675.C 250 0

Customer kW kVAR
C1 68 20
C2 64 115
C3 48 109
C4 48 240
C5 68 125
C6 0 0
C7 51.2 86
C8 8.5 5
C9 33 19
C10 58.5 34
C11 0 0
C12 485 ‐10
C13 68 ‐140
C14 290 12



Real 
Power 
DLMPS
PV



Reactive
Power 
DLMPS
PV



Conclusions
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Next Steps
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Transaction Agreement fields
added after DLMP calculation:
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Pricing Prioritization



Transaction Enabled/ Disabled Logic
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Integration of Database and OpenDSS:
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Overvoltage Elimination



Overvoltage Prioritization: Algorithm:
• ��	�����	��5�(���	���	�	����������.�	��
����	�-�
��
��:��05

• ;	
	���	�.�	
)�� � 
�	���
��*�
�

• *	���.�	
)�� .������

• ���.�	��
����	������:�����	
5

• "4�(�����
(	������
�����

������:������)��� �	��



ATP:
Comm.
Manager
Transaction
Feasibility
Determ.



Transaction Prioritization



Transaction Agreement Fields+:
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Overvoltage Prioritization: Info.
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Transaction Agreement Enabling 
Strategy: Price Criteria Met?
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