[bookmark: _GoBack]Submitted by: Adam Langton
BMW of North America, LLC

VGI Use Cases
From a communication pathway perspective, there are three elements that impact what messages will be communicated and who needs to be included in that communication.
Optimization period: The optimization period is time period during which the optimization occurs. In its simplest form, smart charging optimizes over a single charge event at a single location. The optimization can realize more value if it optimizing charging across more than one charge event at a single location. For example, if a vehicle is at home at 5pm, leaves home at 6pm, and returns at 8pm, a smart charging optimization could occur across the hours of 5pm-midnight, even though the vehicle has two events during this time. A third type of optimization period would be to optimize across multiple charge events at multiple gird locations. The longer the optimization period, the more grid benefits that can be realized. In its most advanced form, optimizing charging across multiple charging events and multiple locations allows a vehicle to help absorb solar over-generation during daytime hours.
Actor configuration: In order to determine what communication pathways are viable, it is necessary to consider what actors are present in a charging event. The possible actors are: energy management system, network charging station, and a vehicle. In the ‘Single unified’ case, all of these actors are owned/controlled by the same individual. The specific actors become important in a case where the actors are not unified. In the “un-unified” cases, each use case is determined by what actors are present. As the vehicle must always be present, only three options are possible: (1) no energy management system, (2) no networked charging station, (3) no energy management system or networked charging station.
Grid Goal: The grid goals of the use case define what is trying to be accomplished with the communication. This is necessary for all use cases, since it defines what messages are relevant to a particular use case, and helps define who needs to be included in the communication. There are 6 broad grid goals:
· Minimizing bill cost (avoiding high TOU periods or avoiding demand charges)
· Aligning with renewable energy 
· Providing energy reliability
· Provide distribution deferral
· Reducing wholesale energy prices
· Grid monitoring
All existing wholesale or utility products fit into these 6 categories.




Use Cases
These three use case characteristics can be used to organize VGI use cases. In total, 72 possible use cases result from this structure. These 72 use cases represent the total possible communication environments for VGI. These use cases can serve as the basis for determine what data needs to flow within the ecosystem and what pathways can enable that communication.
It is necessary to define all of the use cases in order to determine a starting point for analyzing and implementing use cases. That starting point should be determined based on analysis of the benefits of particular use cases.
	Optimization Period
	Actor configurations
	Grid Goal

	Single charge event
	Single Unified
	Minimize bill cost

	Multiple charge Events at a single location
	No Energy management system
	Align with Renewable energy

	Multiple charging events at multiple locations 
	No networked charging station
	Provide energy reliability

	
	No energy management system or networked charging station
	Provide distribution deferral

	
	
	Reduce wholesale energy costs

	
	
	Monitoring grid conditions



Use Case Family 1: Single Charge Event
A.1: Single unified Actor trying to minimize bill cost
A.2: Single unified Actor trying to align with renewable energy
A.3 Single unified Actor trying to provide energy reliability
A.4: Single unified Actor trying to provide distribution deferral
A.5: Single unified Actor trying to reduce wholesale energy costs
A.6: Single unified Actor trying to monitor grid conditions
B.1: No energy management system trying to minimize bill cost
B.2: No energy management system trying to align with renewable energy
B.3 No energy management system trying to provide energy reliability
B.4: No energy management system trying to provide distribution deferral
B.5: No energy management system trying to reduce wholesale energy costs
B.6: No energy management system trying to monitor grid conditions
C.1: No networked charging station trying to minimize bill cost
C.2: No networked charging station trying to align with renewable energy
C.3 No networked charging station trying to provide energy reliability
C.4: No networked charging station trying to provide distribution deferral
C.5: No networked charging station trying to reduce wholesale energy costs
C.6: No networked charging station trying to monitor grid conditions
D.1: No networked charging station or Energy Management System trying to minimize bill cost
D.2: No networked charging station or Energy Management System trying to align with renewable energy
D.3 No networked charging station or Energy Management System trying to provide energy reliability
D.4: No networked charging station or Energy Management System trying to provide distribution deferral
D.5: No networked charging station or Energy Management System trying to reduce wholesale energy costs
D.6: No networked charging station or Energy Management System trying to monitor grid conditions

Use Case Family 2: Managing multiple charge events at the same location
A.1: Single unified Actor trying to minimize bill cost
A.2: Single unified Actor trying to align with renewable energy
A.3 Single unified Actor trying to provide energy reliability
A.4: Single unified Actor trying to provide distribution deferral
A.5: Single unified Actor trying to reduce wholesale energy costs
A.6: Single unified Actor trying to monitor grid conditions
B.1: No energy management system trying to minimize bill cost
B.2: No energy management system trying to align with renewable energy
B.3 No energy management system trying to provide energy reliability
B.4: No energy management system trying to provide distribution deferral
B.5: No energy management system trying to reduce wholesale energy costs
B.6: No energy management system trying to monitor grid conditions
C.1: No networked charging station trying to minimize bill cost
C.2: No networked charging station trying to align with renewable energy
C.3 No networked charging station trying to provide energy reliability
C.4: No networked charging station trying to provide distribution deferral
C.5: No networked charging station trying to reduce wholesale energy costs
C.6: No networked charging station trying to monitor grid conditions
D.1: No networked charging station or Energy Management System trying to minimize bill cost
D.2: No networked charging station or Energy Management System trying to align with renewable energy
D.3 No networked charging station or Energy Management System trying to provide energy reliability
D.4: No networked charging station or Energy Management System trying to provide distribution deferral
D.5: No networked charging station or Energy Management System trying to reduce wholesale energy costs
D.6: No networked charging station or Energy Management System trying to monitor grid conditions

Use Case Family #3: Managing a single vehicle over multiple charging events at multiple charging locations
A.1: Single unified Actor trying to minimize bill cost
A.2: Single unified Actor trying to align with renewable energy
A.3 Single unified Actor trying to provide energy reliability
A.4: Single unified Actor trying to provide distribution deferral
A.5: Single unified Actor trying to reduce wholesale energy costs
A.6: Single unified Actor trying to monitor grid conditions
B.1: No energy management system trying to minimize bill cost
B.2: No energy management system trying to align with renewable energy
B.3 No energy management system trying to provide energy reliability
B.4: No energy management system trying to provide distribution deferral
B.5: No energy management system trying to reduce wholesale energy costs
B.6: No energy management system trying to monitor grid conditions
C.1: No networked charging station trying to minimize bill cost
C.2: No networked charging station trying to align with renewable energy
C.3 No networked charging station trying to provide energy reliability
C.4: No networked charging station trying to provide distribution deferral
C.5: No networked charging station trying to reduce wholesale energy costs
C.6: No networked charging station trying to monitor grid conditions
D.1: No networked charging station or Energy Management System trying to minimize bill cost
D.2: No networked charging station or Energy Management System trying to align with renewable energy
D.3 No networked charging station or Energy Management System trying to provide energy reliability
D.4: No networked charging station or Energy Management System trying to provide distribution deferral
D.5: No networked charging station or Energy Management System trying to reduce wholesale energy costs
D.6: No networked charging station or Energy Management System trying to monitor grid conditions
