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[bookmark: _Toc484168014]Use Case Description
[bookmark: _Toc484168015]Use Case Title
Over Generation Support
[bookmark: _Toc484168016]Use Case Summary
As renewable and PV generation continues to be added to the transmission and distribution grid, times when supply exceeds real time demand are beginning to be experienced. This condition may 1- cause wholesale prices to go very low or even negative meaning non-flexible generation resources may need to pay utilities to take energy or 2- cause the California Independent System Operator (CAISO) to curtail photo voltaic (PV) generation. 
This use case addresses an alternative scenario whereby PEV loads are shifted to coincide with peak PV generation. As this condition generally occurs during the mid-day, this use case focuses on workplace/fleet charging scenarios that include using either demand response or pricing signals. The use of these signals require PEVs to be connected during the over generation period and have available battery capacity. Thus technologies must be in place to allow this to occur and over generation scenarios must be forecasted and event/pricing signals disseminated in advance to allow PEVs to defer charging until excess supply periods are experienced.
[bookmark: _Ref205863168][bookmark: _Toc484168017]Business Rules and Assumptions
· EV grid services will be provided through system operators/aggregators (EVSPs, Automakers, local BMS/EV management systems) 
· EV Tariffs will optimized to mitigate over generation conditions
· Aggregator Demand Response control programs will be based on predetermined contracts, bids, or will be pay for performance
· Monitoring, communications, and control of the residential PEV load will be facilitated through aggregators from the Utility or Distribution Service Operator (DSO) and ISO, or for California, a CAISO authorized Schedule Coordinator. 
· Aggregator and/or Customer enrollment processes are completed per the requirements of the cognizant utility and/or ISO. 
· Customer incentives for participating in the PEV load management programs will be either based on energy cost savings associated with shifting charging load to avoid periods of high Dynamic pricing, incentives or discounts provided by the utility for performance in response to DR Event signals, or compensation provided by the aggregator from revenues generated for participation in wholesale energy markets and utility capacity bidding programs. 
· Measurement and verification will be based on the individual program requirements delineated by the utility or ISO, and is the responsibility of the aggregator to ensure compliance to the requirements. 
· PEV customers or site hosts, depending on program specifics, can manage participation in events (e.g., Opt-out or Opt-in)
· Where there is a conflict between the needs of the service account holder and the EV driver (if different) the service account holder’s needs are optimized 
· Assumes conformance to HB130/44 for pricing display requirements
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	Actor Name
	Actor Type (person, device, system etc.)
	Actor Description

	Plug in Electric Vehicle or Plug in Hybrid Electric Vehicle (EV)
	Device
	May be the end node for aggregator load management signal communicated through charging cable or directly via telematics

	Service Provider/Aggregator
	System
	Any entity that is manages a group of EVs or EVSEs for the purposes of providing grid services such as measurements or control.

	Electric Vehicle Supply Equipment (EVSE)
	Device
	Charging equipment that may be the end node for aggregator load management signal or may contain a gateway/bridge allowing for the load management signal to be sent to the EV

	California Independent System Operator (CAISO)
	System
	Entity oversees the operation of California's bulk electric power system, transmission lines, and electricity market generated and transmitted by its member utilities

	Service Account Holder
	Person
	The owner or leaser of any residential or commercial/industrial facility that is responsible for the paying the energy and demand cost for the EV charging. May be the same as the EV owner.

	EV Driver
	Person
	The person who is responsible for charging the vehicle and making decisions for charging. May differ from the service account holder

	Distribution System Operator
	System
	Entity responsible for operating the distribution system in a given area.

	Utility
	System
	A company in the electric power industry that engages in electricity generation and distribution of electricity for sale generally in a regulated market. May or may not be the DSO

	EV or Fleet Management System (EVMS); Building Management System (BMS); 
	Device
	A local device that is managing EV charging (and possibly other site loads). Possibly required for site hosts to manage charging and respond to events as opposed to the driver.



[bookmark: _Toc484168019]Scenario 1: Dynamic Pricing
	Triggering Event
	Pre-Condition
	Post-Condition

	[bookmark: _Hlk484140851]Utility or DSO forecasts or observes an imbalance of load vs generation and transmits dynamic price signal to the aggregator
	Utility/Aggregator/Customer Program contracts are in place. 
	Desired balance between load and supply has been restored and the pricing event has been concluded.




	Step #
	Actor
	Description of the Step
	Additional Notes

	1
	ISO/DSO
	Observes or forecasts an imbalance of load vs generation and transmits dynamic price signal utilizing utility industry applied communications protocol (OpenADR or IEEE2030.5) to the designated aggregators or management system. 
	Signals can be day ahead or an hour ahead notifications base on type of pricing program

	2a
	EV Aggregator
	Receives dynamic pricing signal. EV aggregator identifies or forecasts available PEV loads and transmits signal to the PEV either through the EVSE or directly to the PEV which can be through the OEM cloud server to the PEV via telematics.
	Requires prior notification of dynamic pricing event to the Customer to exercise right to opt out. Customer preferences can be preset in the PEV such as price threshold. 

	2b
	EVSE Aggregator
	Receives dynamic pricing signal. Aggregator disseminates new pricing to payment stations, EVSEs, or driver (e.g., enrolled customers via app or identified plugged in customers). 
	Requires prior notification of dynamic pricing event to the aggregator to disseminate to customers. New pricing may also be disseminated via a local management system (e.g., BMS/EVMS)

	3a
	PEV
	Receives the dynamic pricing signal from the aggregator and curtails or schedules new charging based on customer preferences
	PEV, based on customer settings (price threshold, time charge is needed) can automatically opt in or opt out of event

	3b
	EVSE/Payment Station/Phone App
	Customer receives new pricing. Customer makes charging decisions based on new prices.
	May require technologies allowing customers to be able to plug in and not charge or charge at a lower rate until the event begins. 
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	Triggering Event
	Pre-Condition
	Post-Condition

	Utility or ISO forecasts or observes an imbalance of load vs generation and transmits demand response event notifications
	Utility or ISO to Aggregator/Customer Program contracts are in place.
	Desired balance between load and supply has been restored and the pricing event has been concluded.




	Step #
	Actor
	Description of the Step
	Additional Notes

	1
	Utility / ISO
	Observes or projects an imbalance of load vs generation, determines and transmits demand response signal utilizing utility industry applied communications protocol (OpenADR or IEEE2030.5) to the designated aggregators. Signals can be region specific such as by SubLAP or Feeder
	Signals can be day ahead or an hour ahead notifications. ISO or Schedule Coordinator transmission protocols may be other than Utility industry adopted protocol standards. 

	[bookmark: _Hlk484145908]2a
	EV Aggregator
	Receives DR signal from the utility, ISO or Schedule Coordinator, identifies or forecast plugged in PEVs per designated region and transmits signal to PEV either through the EVSE or directly to the PEV which can be through the OEM cloud server to the PEV via telematics.
	Requires notification of demand response event to the Customer to exercise right to opt out. Customer preferences can be preset in the PEV

	2b
	EVSE Aggregator
	Receives DR signal. Aggregator curtails or limits EV charging until the event occurs.
	This may be done by managing energy/time costs related to charging. Also dependent on customer choosing to opt-in or opt-out.

	2c
	Management System
	Receives DR signal from the operator and based on pre-determined settings or site host interaction manages charging.
	The site host may opt in/out as allowed or may allow customers to determine participation. This may be done by managing energy/time costs related to charging.

	[bookmark: _Hlk484146553]3a
	PEV
	Receives the demand response signal from the aggregator and curtails/stops/initiates charging based on customer preferences
	PEV, based on customer settings (time charge is needed) can automatically opt in or opt out of event

	3b
	EVSE/Payment Station/App
	Informs customer of upcoming event. Customer opts in/out of event based on needs and preferences and external influences (e.g., higher energy/time cost).
	May require technologies allowing customers to be able to plug in and not charge or charge at a lower rate until the event begins. May require pricing penalty schemes to incentivize participation. 
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Workplace PEV load management methodologies for mitigation of midday over generation address the following scenarios. 

Dynamic Pricing Signals – Utilities will define pricing for specific events or time of day durations based on energy wholesale market pricing determinations and variability in grid conditions such as end of daytime reduction in PV generation. 
· Real-time pricing (RTP) - pricing rates that generally apply to usage on an hourly basis due to unforeseen critical or emergency grid conditions.
· Variable Peak Pricing (VPP) - a hybrid of time-of-use and real-time pricing where the different periods for pricing are defined in advance (e.g., on-peak=6 hours for summer weekday afternoon; off-peak = all other hours in the summer months), but the price established for the on-peak period varies by utility and market conditions.
· Critical peak pricing (CPP) - when utilities observe or anticipate high wholesale market prices or power system emergency conditions, they may call critical events during a specified time period (e.g., 3 p.m.—6 p.m. on a hot summer weekday), the price for electricity during these time periods is substantially raised. Two variants of this type of rate design exist: one where the time and duration of the price increase are predetermined when events are called and another where the time and duration of the price increase may vary based on the electric grid’s need to have loads reduced.
The pricing programs listed above are commonly referred to as dynamic pricing because prices are not known with certainty ahead of time. 

Curtailment (Demand Response Event) - Utilities establish programs through 3rd party aggregators of PEVs and /or EVSEs to execute utility specified DR event signals (date, time, duration, region (i.e. SubLAP)). It is assume PEV events are day ahead or hour ahead at most. Customers or site hosts will have opt-in/out rights per their preferences and the PEV determined charging needs, as constrained by billing calculations (tariff and demand charges), PEV time charge is needed and SOC of the vehicle. ISO DR programs may require aggregator to provide DR capacity bids into the wholesale energy market, and may require consolidation with other DR providers to meet ISO minimum participation thresholds.  (CAISO is developing guidelines and procedures for inclusion of DR as an energy market resource). 

