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1.1 Use Case Title

PEV – Customer Attributes
Customer enrolls in PHEV program, completes initial setup for PEV and implements connection and charging cycles.
1.2 Use Case Summary
Customers, Vehicle Manufacturers (VM) and Utilities are interested in fueling vehicles with electricity.  Electric Vehicles (EV), Plug-in Vehicles (PEV) and Plug-in Hybrid Vehicles (PHEV) are emerging transportation options for consumers. Electric utilities desire to support these emerging loads with electricity at times when energy costs are lower and generation and power delivery assets are underutilized. PEV manufacturers are interested in working with utilities to develop customer rates/programs which could provide consumers with an increased incentive to purchase a PEV. To enable utility customer rates/programs specifically to customers with PEVs, the utility must offer special services for these customers. These services include the ability to enroll, register, and initially setup communications between a PEV and the utility, or an Alternative Energy Supplier (AES) (one-time setup), the ability to repeatedly re-establish communications for each PEV charging session (repeat communications/re-binding), the ability to provide PEV charging (and other) status information to customer information channels (e.g. web, display devices), and the ability to correctly bill PEV customers according to their selected rates/programs.  

1.3 Use Case Detailed Narrative
The Utility or AES, may offer the Customer a tariff that provides a low rate for off-peak charging and a higher rate for on-peak charging.  The utility or AES must provide services to support energy supplied to customer PEV.  These services include enrollment into a PEV program, PEV communications session binding, PEV energy billing, and PEV information services. The utility or AES will implement an enrollment system for Customers with a PEV including registration and commissioning.  The utility’s or AES's Energy Services Communication Interface (ESCI) shall allow for the establishment of a communications session (communications binding), at a premise location each time a PEV plugs in for charging.  Energy supplied to the PEV is reported to the utility or AES, for billing and presentation to the Customer. The following scenarios describe the sequence of events for this customer to utility interface:

1)
E: Basic Enrollment: General Registration/Enrollment Steps and Initial Setup for PEV-Utility Authorization & Authentication
2)
U: Specific Enrollment: Utility Programs (Awareness, etc.)
3)
S: PEV Connection and Energy Transfer: Binding/Rebinding (Startup, PEV Authentication, Basic Charging per enrolled program, Communication & Shutdown)
4)
L: Location variations: Connection Location  (PEV Authentication, Basic Charging per enrolled program)
5)
PR: Specific Functions: Charging, Discharging, Diagnostics and VM Specific applications.
1.4 Business Rules and Assumptions

PEV Customer has an account with utility and electrical service at a premise served by the utility.
PEV and utility may have communications capabilities, enabled by utility provided Energy Services Communication Interface (ESCI).

The customer awareness of the utility and vehicle programs is prompted by both the utility providers and the vehicle manufacturers.
· The utility offers PEV programs and services for its customers and will provide the necessary support processes for enrollment, communications, and billing

· The Vehicle manufacturers would provide information to the customer about fuel and/or emission gains of the vehicles offered and promote the utility and convenience of connecting to the grid
Utility shall maintain information on all Customers and PEVs enrolled in the PEV programs, including demand side management programs, associated PEV IDs, customer IDs, and premise IDs.
In the absence or failure of PEV-utility communications, or if PEV ID validation fails, PEV charging will always proceed; however, without the incentive rates and with all energy charges accruing to the premise customer according to the premise customer’s default rate/service plan.

The actual PEV charging processes, including scenarios for intra- and inter- utility roaming, are covered in use case P2.

End Use Measurement Device (EUMD), either fixed or mobile, is always available for energy validation of PEV charging.  If not available, charging will proceed, but with limitations on incentive rates and with all energy charges accruing to the premise customer.  This may or may not prevent certain charging status indicators / metrics being available to customer for presentation/display purposes.
EUMD function can be inclusively located anywhere in a zone from the PEV and the branch circuit panel connection.
To allow for possibility of the EUMD being a part of/within the PEV, PEV is a sub-meter to the primary utility billing meter at any premise (as opposed to being a separate service account with dual meter socket adapter)
The PEV & Utility will communicate to implement one or more the previously described Utility programs (details of which are covered in section 3.3).
2. Actors and Definitions
2.1 Actors: These are the actors or objects in these Use Cases. Sequence diagrams are included to visualize the steps these actors take in the energy transfer process.

	Actor Name
	Actor Type (person, device, system etc.)
	Actor Description

	AES – See ESCO
	Organization
	Alternative Energy Supplier

	Charger
	Device
	The charger can either be on-board the vehicle or off-board. On-board chargers require AC energy transfer to the vehicle (either 120 or 240V single phase) and Off-board chargers are within the EVSE and require DC energy transfer to the vehicle.

	Clearinghouse
	Organization
	Organization that provides global PEV account services.  Maintains information necessary to facilitate account validation and billing transaction when Customer is charging PEV at a location not served by the Utility that the Customer is enrolled with.

	Control Device
	Device
	DLC programs (see section 3.2, U2 program) enable utilities to remotely control and/or shut down participating customer equipment on a short notice. A control device is installed. The utility exercises its Call Option by first notifying the participant (to the control device which then sends the signal to the vehicle) that a event has been declared for the next day.

	Customer
	Person
	Customer is the operator of a PEV and an electric customer of the home utility. Customer enrolls in an electric utility PEV program and has selected a PEV rate tariff.  Customer is responsible for connecting PEV to an Energy Portal for charging.

	Customer Account
	System
	Customer Account is assigned to Customer to collect charges for billing of energy usage

	Customer Energy Management System
	System
	Customer Energy Management System can provide communication interface to PEV for communication of PEV status information (e.g. charging state, state-of-charge, charging rate, time to complete charge) on Customer viewable displays.

	Electric Vehicle Supply Equipment (EVSE)
	Device
	PEV connects to the grid using an Electric Vehicle Supply Equipment (EVSE). Electric Vehicle Supply Equipment (EVSE) is the physical electrical cord and connectors that are specified by applicable SAE standards (e.g., SAE 2293, J1772, J2836 & J2847.) that provide transfer of electrical energy from energy portal to PEV.  This can be 120V or 240V AC depending upon connection.  Two type of connection include 1) EVSE cordset and 2) Premise Mounted version. The Premise EVSE would not include the charger for AC (Level 2) energy transfer described in J1772. This would expect the charger to be included with the vehicle. If the EVSE included a charger, DC (Level 3) energy transfer is expected and the vehicle would not include the charger since it was within the EVSE. This EVSE that includes the charger may also be capable of AC energy transfer at both 120V (Level 1) and 240V (Level 2) levels as described in J1772.

	Energy Portal (EP)/Smart Energy Portal (SEP)
	Device
	Energy Portal is any charging point for a PEV. At a minimum, the Energy Portal is a 120V, 15A outlet but can also be a 240V Electric Vehicle Supply Equipment (EVSE) outlet connected to the premise circuit.

	Energy Services Communication Interface (ESCI)

	System 
	Energy Services Communication Interface (ESCI) The ESCI is the communication device between the vehicle and the utility 

ESCI The Energy Services Communication Interface (ESCI) shall exist at the customer premise and be capable of securely communicating between the Utility and PHEV to facilitate exchange of demand side management information

PEV shall be capable of communicating to the Utility through an ESCI
ESCI shall report all PEV charging session information and energy usage to Utility ESCI communicates with and exchanges information between utility, PEV, and End Use Measurement Device (EUMD).  ESCI shall provide PEV charging session information to the utility, e.g. PEV ID, interval kWhr consumption and passing energy information, such as price signals, schedules (including time zone and charge "period"), event messages, configuration, and security data from the utility to the PEV.  This interface may or may not be facilitated by an Advanced Metering Infrastructure (AMI) that includes a Home Area Network (HAN).  

ESCI shall employ appropriate security policies when communicating demand side management program-related messages

	ESI
	System
	Energy Services Interface – Provides security and, often, coordination functions that enable secure interactions between relevant HAN Devices and the Utility.  Permits applications such as remote load control, monitoring and control of distributed generation, in-home display of customer usage, reading of non-energy meters, and integration with building management systems.  Also provides auditing/logging functions that record transactions to and from Home Area Networking Devices.

	End Use Measurement Device (EUMD)
	Device
	End Use Measurement Device (EUMD) is a HAN device that measures energy consumed by a PEV and communicates the information to the ESI.

	ESCO – See AES
	Organization
	Competitive (or alternative) supplier of commodity service

	Guest
	Person
	Guest is a friend or family member who has permission to use a Customer Premise for charging a PEV.  May be liable for PEV charging costs depending upon Customer preferences set up within PEV program.

	PEV, EV, PHEV 
	System 
	Plug-in Electric Vehicle (PEV). Plugs into an Energy Portal (see actor definition below) at a premise to charge vehicle. A PEV is also an EV (Electric Vehicle) that relies only on electric propulsion. A PEV is also a PHEV (Plug-In-Hybrid Vehicle) that also includes an alternative source of propulsion power.

	Roaming Utility
	Organization
	Electric Service Provider that is supplying energy to PEV when PEV is outside of the Customer’s Utility service territory.

	Utility
	Organization
	Utility typically refers to a collection of systems, business functions, and organizations’ which make up the electric utility that include the Customer Information System (CIS), the Advanced Metering Infrastructure (AMI), Rates and Revenue Services, etc.


2.2 Definitions: The following definitions describe items within this Use Case.

Home Area Network (HAN) Devices are owned by a Consumer, Utility, or other 3rd party (i.e., ownership agnostic) and registered on the Utility-secured Home Area Network communication channel Home Area Network

They can be either Consumer or Utility devices and can include either fixed or mobile metering capability. The EUMD contains the metering capability that would be within the HAN Device as applicable.

· Consumer HAN Devices are devices within the architecture that are procured by the Consumer or a third party which is not the Utility. As an example, these devices include smart appliances, PCTs, and Energy Management Systems.
· Utility HAN Devices within the premise are those devices which are typically provided by the Utility. As an example, these include metering devices (e.g., gas meter) and load control devices. Some of these devices are located within the Consumer premise while others sit on the outside of the premise. Regardless of placement, the Utility device always uses the Utility provided “secure” network.
· Some devices can be provided by either the Utility or the consumer. This decision is between the consumer, Utility, and regulators. Further, this document provides architecture flexibility. That is, the UtilityAMI 2008 HAN SRS supports any desired configuration.
· The Fixed HAN Devices with Metering Capability (FHDMC) connects with the premise HAN and identifies itself and the account it is properly associated with to the Utility, where premise owner’s charges are reconciled. This use case also describes the scenario documented in The Load and Energy Management Use Cases, in that the FHDMC may behave according to that use case. The following scenario is defined: bi-directional metering (i.e., distributed generation) and third-party (i.e., gas meter).
· The Mobile HAN Devices with Metering Capability MHDMC connects with the premise HAN, identifies itself and the account it is properly associated with the Utility. MHDMC’s and premise owner’s charges are reconciled, as applicable. This use case also describes the scenario documented in The Load and Energy Management Use Cases, in that the MHDMC may behave according to that use case. The mobile (e.g. any Consumer PHEV/EV) scenario is defined in this document.
· Energy Cost applications are not intended to reconcile costs displayed on HAN Devices with bills generated by a Utility billing system. There are other elements associated with billing and revenue-grade metering that are outside the scope of these requirements (e.g., revenue-grade certification, rate recovery).
Rechargeable Energy Storage System (RESS): Any energy storage system that has the capability to be charged and discharged (example: batteries, capacitors, and electro mechanical flywheels).
State of Charge (SOC): The ratio of available capacity as compared to the total capacity of an RESS.
3. Step by Step Analysis of Each Scenario
3.1 Scenario Description
E: Basic Enrollment

Purpose: Utility provides services to Plug-in Electric Vehicle (PEV) Customer. To enable utility customer rates/programs specifically to customers with PEVs, the utility must offer special services for these customers.  These services include the ability to enroll, register, and initially setup the utility programs (one-time setup).

This scenario describes the most common sequence (basic process) of the utility enrolling a PEV customer into a utility program/ service specifically for customers with PEVs.  This involves basic enrollment of the PEV.
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and contacts the Utility to enroll in a PEV program.
The customer may be prompted by the dealer, VM, retail store, utility and more in the awareness cycle.
	Customer
	Customer has a PEV and wishes to enroll in PEV program; Utility offers PEV Programs to its customers.
	Customer then selects specific utility programs offered within the territory or the vehicle travel area.


3.1.1 Steps for this scenario

	Step #
	Actor
	Description of the Step
	Additional Notes

	1
	Customer
	Customer is presented by the Utility with PEV Program information and PEV Program selections.
	

	2
	Customer
	Customer initiates request to enroll PEV in a PEV Program by contacting Utility.
	PEV ID could be the PEV VIN # or HAN Device MAC ID.

	3
	Customer
	Customer provides Customer and PHEV information (i.e. Customer Account information, PHV ID, etc.).
	

	4

	Customer
	Customer fills the enrollment form and return to utility via web, phone, mail, or retailer.
	

	5
	Utility
	Utility authenticates Customer, Customer account, and Premise information, and collects PEV information including PEV ID.
	

	6
	Utility
	Utility confirms customer's Basic enrollment is accepted and complete. 
	The specific program functions may be included with this step or be a subsequent set of actions as described in next sequence of events.


3.2 Scenario Description
U: Specific Enrollment:

The following five categories of utility programs are designed to entice PEV customers to consume energy during times of lower grid loadability.  
U1: Time-Of-Use (TOU) Rates / Tariffs / Programs (Load Shifting)
U2: Direct Load Control Programs (Demand Response)
U3: Real Time Pricing (RTP: Load Shifting / Demand Response) (Active Management)

U4: Critical Peak Pricing (CPP / Load Shifting / Demand Response)

U5: Optimized Energy Transfer Programs (Demand Response, Regulation Services, etc.)
U1: Time-Of-Use rates are designed to entice utility customers to consume energy during times of lesser grid impact.  The cost of energy associated with these rates is typically dependent on the season, day of the week, time of day, weekday vs. weekend, etc..  These rates reward behaviors that “shift load” to a more favorable time of day and penalize those that have greater system impact. Typically, the energy provider does not have control over the load and sets the cost of the service annually.
Scenario U1-A assumes that a single, vertically integrated utility provides bundled residential premise service exclusively, and that TOU is available on a self-selected basis (voluntary that is TOU is not mandatory, it is an option). Default rate is an old traditional/conventional flat rate.
Primary Scenario (U1-A): Customer enrolls in TOU program. The vertically integrated utility provides bundled residential premise services exclusively and that TOU is available on a self-selected basis
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and contacts the Utility to enroll in a TOU program.
The customer may be prompted by the dealer, VM, retail store, utility and more for specific programs.
	Customer 
	Customer has a PEV and wishes to enroll in TOU program; Utility offers PEV Programs to its customers. Assumes that a single, vertically integrated utility provides bundled residential premise service exclusively, and that TOU is available on a self-selected basis
	The Utility has successfully enrolled a Customer PEV in a TOU Program.


Scenario U1-B assumes that customer can have unbundled residential premise service. He gets the delivery service from the utility and commodity service from ESCO. If customer takes bundle service, then process is the same as previous case. Otherwise, the illustrated processes are involved. Utility installs TOU meter
Alternative Scenario (U1-B): Customer enrolls in TOU program – Customer Taking Commodity from ESCO
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and contacts the Utility to enroll in a TOU program.
The customer may be prompted by the dealer, VM, retail store, utility and more for specific programs.
	Customer 
	Customer has a PEV and wishes to enroll in TOU program; Gets delivery services from the utility and commodity service from ESCO.
	ESCO has successfully enrolled a Customer PEV in a TOU Program.


U2: Discrete Event (Direct load control) programs are designed to incentivize customers whom are willing to give the energy provider control over their load.  More specifically these programs allow energy providers to interrupt customer loads during critical grid events.  Usually, the energy provider offers a vast array of options with programs varying in the quantity of events and length of interrupt periods.
A Direct device control (DDC) service involves a Call Option on one or more devices on the premises. A single price schedule applies to total premise metered service (uniform or TOU if that was selected). A discount is applied to the base service for each device enrolled in DDC. Prices are firm, but service is not. The utility exercises its Call Option by first notifying the participant (to the control device which then sends the signal to the vehicle) that a event has been declared for the nest day. Utility exercises it Call Option by sending a signal that either shuts off electricity to the device (or devices) or restricts its usage during the event.
U2: Primary Scenario: Customer enrolls in Discrete Event Demand Side Management Program
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and contacts the Utility to enroll in a Direct Load Control program.
The customer may be prompted by the dealer, VM, retail store, utility and more for specific programs.
	Customer 
	Customer has a PEV and wishes to enroll in DDC program; Utility offers PEV Programs to its customers. Assumes that a single, vertically integrated utility provides bundled residential premise service exclusively, and that DDC is available on a self-selected basis
	The Utility has successfully enrolled a Customer PEV in a DDC Program.


U3: Variations on the basic TOU structure include critical peak pricing (CPP), variable peak pricing (VPP) and real time pricing (RTP). 

RTP is similar to TOU rates in that customers make consumption decisions based on the price of energy. This is also considered an Active Management program.  However, unlike TOU rates where the costs are previous established, RTP rates vary daily and by time of day based on day-ahead forecasts.  Customers are generally provided a signal that informs them of the “real time” price.  Although the interval and type of the signal may vary among utilities the concept is the same nationwide. RTP-DA (day-ahead) service provides daily price schedules (one price ($/kWh) per hour) to participants the day before they are effective. Once delivered, the prices are firm – they are not subject to revision. The hourly prices are applied to the corresponding hour’s metered energy usage (kWh). Under these rates the utility or energy provider does not have direct control to the customer’s load.  
Primary Scenario (U3-A): Customer enrolls in RTP program. The vertically integrated utility provides bundled residential premise services exclusively and that RTP is available on a self-selected basis
The enrollment steps are identical to those to TOU for bundled utility and unbundled EPSO service. Each day, the Retailer (utility or ESCO) prepares and delivers the price schedule for the next day to the participant (by a specified time), and participant acknowledges receipt of the schedule (by a specified time).
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and contacts the Utility to enroll in a RTP program.
The customer may be prompted by the dealer, VM, retail store, utility and more for specific programs.
	Customer 
	Customer has a PEV and wishes to enroll in RTP program; Utility offers PEV Programs to its customers. Assumes that a single, vertically integrated utility provides bundled residential premise service exclusively, and that RTP is available on a self-selected basis
	The Utility has successfully enrolled a Customer PEV in a RTP Program.


Alternative Scenario (U3-B): Customer enrolls in RTP program – Customer Taking Commodity from ESCO

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and contacts the Utility to enroll in a RTP program.
The customer may be prompted by the dealer, VM, retail store, utility and more for specific programs.
	Customer 
	Customer has a PEV and wishes to enroll in RTP program; Gets delivery services from the utility and commodity service from ESCO.
	ESCO has successfully enrolled a Customer PEV in a RTP Program.


U4: Variations on the basic TOU structure include critical peak pricing (CPP), variable peak pricing (VPP) and real time pricing (RTP).

CPP rates are similar to TOU rates in that they both have an established cost schedule based on the season, day of the week, time of day, weekday vs. weekend, etc. Critical peak pricing is a mechanism whereby normal flat
 or TOU rates are in effect except for certain peak days, when pre-specified higher prices are superimposed on the normal TOU rate.  CPP prices are used during system contingencies or during periods of high wholesale electricity prices for a limited number of days or hours per year. Although the quantity of events are limited and only during a particular season (i.e. summer or winter), the customer has the choice to reduce or not reduce their load during the “called” event.  However, the consequence for not reducing load during peak hours will typically result in higher rates for that day.  Under these rates the utility or energy provider does not have direct control to the customer’s load.  
Primary Scenario (U4-A): Customer enrolls in CPP program. The vertically integrated utility provides bundled residential premise services exclusively and that CPP is available on a self-selected basis
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and contacts the Utility to enroll in a CPP program.
The customer may be prompted by the dealer, VM, retail store, utility and more for specific programs.
	Customer 
	Customer has a PEV and wishes to enroll in CPP program; Utility offers PEV Programs to its customers. Assumes that a single, vertically integrated utility provides bundled residential premise service exclusively, and that CPP is available on a self-selected basis
	The Utility has successfully enrolled a Customer PEV in a CPP Program.


Alternative Scenario (U4-B): Customer enrolls in CPP program – Customer Taking Commodity from ESCO
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and contacts the Utility to enroll in a CPP program.
The customer may be prompted by the dealer, VM, retail store, utility and more for specific programs.
	Customer 
	Customer has a PEV and wishes to enroll in CPP program; Gets delivery services from the utility and commodity service from ESCO.
	ESCO has successfully enrolled a Customer PEV in a CPP Program.


U5: Optimized Energy Transfer programs are designed to incentivize customers whom are willing to give the energy provider control over their load.  More specifically these programs allow energy providers to reduce or interrupt customer loads during critical grid events.  The idea is that the energy provider based on the grid event can actively manage the charging load by either reducing or interrupting it.  In either case, the active management will support turn off those who have higher SOC while only reducing the charge rate of those that have lower SOC.  Usually, the energy provider offers a vast array of options with programs varying in the quantity of events and length of reduction or interruption periods. These include Regulation Services and taking advantage of Spinning Reserves.
Scenario: Customer enrolls in an Optimized Energy program. 

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and contacts the Utility to enroll in an Optimized Energy program.
The customer may be prompted by the dealer, VM, retail store, utility and more for specific programs.
	Customer 
	Customer has a PEV and wishes to enroll an Optimized Energy program; Utility offers PEV Programs to its customers. 
	The Utility has successfully enrolled a Customer PEV in an Optimized Energy Program.


3.2.1 Steps for this scenario
	Step #
	Actor
	Description of the Step
	Additional Notes

	1
	Customer
	Customer is informed of the program's cost and/or benefits.
	

	2
	Customer
	Customer applies and starts to enroll in a specific program.
	

	3
	Customer
	Customer makes a decision of when and where to use the program (based on need and cost).
	

	4
	Customer
	Customer completes enrollment form, returns to Utility or ESCO via web or mail
	This step is dynamic and adjustments are allowed as customer preferences or actual comparisons are realized.

	5
	Utility
	Utility confirms enrollment is complete and advises of any next steps.
	

	6
	Customer
	Customer determines whether to use a Cordset EVSE or Premise unit and purchases from vehicle dealership, retail store, or from utility or ESCO as available.
	

	7
	Customer
	Customer can self install EVSE or contract this installation. 
	

	8
	Utility
	Additional control devices, dependant on the utility program, would also be installed at this time.
	An example is the DLC a control device has to be installed for TOU/RTP/CPP. A meter has to be installed by the utility

	9
	Customer
	Customer inputs program presets to vehicle / EVSE / HAN to accept program objectives based on options selected.
	Some of this information may be exchanged within the binding or rebinding events as described next.


3.3 Scenario Description
S: PEV Connection and Energy Transfer: Binding/Rebinding (Startup, PEV Authentication, Basic Charging per enrolled program, Communication & Shutdown)

The following three architectures are the methods for the customer to connect the PEV to the utility. 

S1: Cordset EVSE (120VAC)
S2: Premise EVSE (240VAC)
S3: Premise EVSE (DC)

The customer connects an EVSE cord to the PEV and the premise, at home to charge the PEV. The customer wants to take advantage of one or more of the utility programs.

Some of the utility programs require an End Use Measurement Device (EUMD). This is expected to be a HAN device that measures energy consumed by a PEV and communicates the information to the ESI.
Each binding and rebinding between the PEV and the ESI will include the EUMD ID. It is expected for a HAN device to contain a MAC ID that is correlated with the PEV ID and ESI ID for each energy transfer session. The definition for the HAN Device is identified in section 2.2. A system diagram is shown in section 5.3.
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	Customer connects EVSE cord to PEV.
	Customer
	Customer has enrolled PEV with home utility, purchased and installed at least one EVSE (customer could have both Cordset and premise EVSE).
	The utility has a record of the energy agreement related to the customer premise and the associated PEV ID. PEV binds or rebinds with utility.


3.3.1 Steps for this scenario

	Step #
	Actor
	Description of the Step
	Additional Notes

	1
	Customer
	Customer connects EVSE cordset to Energy Portal at Premise, then to PEV if cordset is used. If premise EVSE is used, customer connects EVSE cord to PEV.
	

	2
	Customer
	Customer may observe that EVSE power is indicated and PEV indicator is activated that confirms charge will commence.
	PEV and utility exchange/confirm PEV ID, energy request vs. available and details of specific utility program(s).

	3
	PEV/Utility
	Communication session is started and messages are sent and received by various actors.

The PEV could send ID and message requests to the utility or intermediate devices.

The Utility and other premise devices may simply send messages to the EVSE that would control the PEV energy needs by using the EVSE Pilot PWM.
	Customer has the option to override any of these programs and receive energy at the available conditions.

	4
	Customer
	Customer returns to vehicle, observes charge is complete or interrupts cycle, then disconnects EVSE cord.
	


3.4 Scenario Description
L: Location variations: Connection location (PEV Authentication, Basic Charging per enrolled program)

The following four location variations are the alternatives for the customer to connect the PEV to the utility. 

L1: Home: Connects at premise
L2: Another's Home inside the utility’s service territory and A: premise pays tariff or B: customer pays tariff
L3: Another's Home outside the utility’s service territory
L4: Public: Curbside, workplace, business, multi family dwelling

UC133.1 Primary Scenario (L1): Customer connects PEV at their premise location using either EVSE cordset or Premise Mounted EVSE
This scenario describes the most common sequence of customer charging their PEV at their own premise. 
UC133.2 Primary Scenario (L2-A): Customer connects PEV to energy portal at another premise and premise customer pays for energy use   UC133.2.1 
This scenario describes what happens if a Customer plugs PEV into another premise (not his own, but one serviced by the same utility), where the premise owner is responsible for the cost of energy delivered to the PEV charged at the premise. 

AlternativeUC133.4 AlternativeA Scenario (L2-B): Customer connects PEV to energy portal at another premise and PEV customer pays for energy use.
This scenario describes what happens if customer plugs PEV into another premise (not his own, but serviced by the same utility), where the PEV operator is responsible for the cost of energy delivered to the PEV charged at the premise.  

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The customer plugs in the PEV using either EVSE cordset or Premise EVSE for charging
	PEV 
	Customer has enrolled PEV with home utility. Enrollment and Initial Setup steps 
	The utility has a record of the energy purchased transactions related to the customer premise and the associated PEV ID. 


Primary Scenario (L3): Customer connects PEV to energy portal at another premise outside the enrolled Utility’s service territory.
This scenario describes what happens if customer plugs PEV into another premise (not his own, and not serviced by the same utility (i.e. roaming utility), where the PEV operator is responsible for the cost of energy delivered to the PEV charged at the premise.  
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The customer plugs in the PEV using either EVSE cordset or Premise EVSE for charging
	PEV 
	Customer has enrolled PEV with home utility. Enrollment and Initial Setup steps 

Both home and foreign/roaming utility participate in inter-utility clearinghouse.
	The foreign/roaming utility and the clearinghouse have record of the energy purchased transactions related to the customer premise, the PEV ID, the Customer ID, and the Utility ID.


Primary Scenario (L4-A): Customer connects PEV to energy portal at curbside location.
This scenario describes what happens if customer plugs PEV into a curbside location.  

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The customer plugs in the PEV using an EVSE cordset for charging
	PEV 
	Customer may or may not have enrolled PEV with curbside energy provider.
	Prior enrollment may entitle customer to special rates and/or conditions.


Alternative Scenario (L4-B): Customer connects PEV to energy portal at workplace location.
This scenario describes what happens if customer plugs PEV at a worksite location.  
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The customer plugs in the PEV using either EVSE cordset or Premise EVSE for charging
	PEV 
	Customer may or may not be an employee at this location.
	Employment may entitle customer to special rates and/or conditions.


Alternative Scenario (L4-C): Customer connects PEV to energy portal at business location.
This scenario describes what happens if customer plugs PEV at a business location.  
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The customer plugs in the PEV using either EVSE cordset or Premise EVSE for charging
	PEV 
	Customer may or may not be a shopper.
	Shopping may entitle customer to special rates and/or conditions.


Alternative Scenario (L4-D): Customer connects PEV to energy portal at Multi-Family Dwelling location.
This scenario describes what happens if customer plugs PEV at a multi-family dwelling location.  

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The customer plugs in the PEV using either EVSE cordset or Premise EVSE for charging
	PEV 
	Customer may or may not be a resident.
	Residency may entitle customer to special rates and/or conditions.


3.4.1 Steps for this scenario

	Step #
	Actor
	Description of the Step
	Additional Notes

	1
	Customer
	Customer needs to meet billing variations dependent on location and services provided. 
	


3.5 Scenario Description
PR: Specific Functions: Charging, Discharging, Diagnostics and Vehicle Manufacturer (VM) Specific applications.

The following four location variations are the alternatives for the customer to connect the PEV to the utility. 

PR1: Charging
PR2: Discharging
PR3: Diagnostics
PR4: VM Specific

PR1: Charging.
Purpose: The fundamental function is to charge the PEV using the utility grid. The rate and time can be adjusted as needed to meet the customer's connection and use criteria and match the grid's capabilities. 
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and desires to use electrical energy rather than other fuel.
	Customer
	Customer is able to connect to an EVSE.
	Customer receives the amount of energy desired.


PR2: Discharging.

Purpose: An alternative function of the PEV is to discharge the RESS. The customer can take advantage of rate or opportunity aspects by using this feature.

Discharges fall into the following four categories:

D1: Vehicle to Grid (V2G). This allows the customer the option of returning power to the grid. This may have an advantage to the grid if it is operating at peak loads.

D2: Vehicle to Home (V2H). This allows the customer the option of powering a home in the event of a grid outage. This function would have to include the same safety features as a Home Generator.

D3: Vehicle to Load (V2L). This allows the customer the option of powering devices that are not connected to the grid. This could be portable power at a construction site or Islanding where the vehicle may be providing power to a variety of devices.

D4: Vehicle to Vehicle (V2V). This has a couple of aspects such as jump-starting another vehicle or providing power in parallel with other vehicles for a higher power level of Islanding.
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer acquires a PEV and desires to use electrical energy as a source for offboard power.
	Customer
	Customer is able to connect to an EVSE.
	Customer delivers the amount of energy desired.


PR3: Diagnostics.

Purpose: The customer may desire to diagnose issues with the EVSE or the PEV.

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer detects a failure in the EVSE or PEV.
	Customer
	Customer has a PEV and has connected to an EVSE.
	The customer was able to have the failure transmitted by the means selected (Vehicle display, AMI, EVSE screen, etc.).


PR: VM Specific.

Purpose: The customer may desire to transport info to or from the PEV.

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	The Customer wants to download or retrieve information from the PEV.
	Customer
	Customer has a PEV and has connected to an EVSE.
	The customer was able to have the data transmitted by the means selected (Vehicle display, AMI, EVSE screen, etc.).


3.5.1 Steps for this scenario

	Step #
	Actor
	Description of the Step
	Additional Notes

	1
	Customer
	Customer selects desired option using desired means (Vehicle display, AMI, EVSE screen, etc.).
	

	2
	Utility
	Utility provides additional responses resulting from specific programs.
	One example would be either the fixed or mobile EUMD reading on energy provided.

	3
	Customer
	Customer receives feedback on billing or payment of these actions as applicable.
	EVSE display could offer this.

	4
	Customer
	Customer could receive info regarding amount and times of energy transfer for transaction.
	EVSE display could offer this.


4. Requirements

This use case outlines a series of more detail use cases that identify the overall approach and requirements the customer will address to take advantage of various utility programs while fueling their PEV with electrical energy. The general enrolment is intended to cover common attributes, and then the specific utility programs may vary throughout different utility territories. The binding and rebinding identifies the specific attributes of each connection cycle with its varying architectures, and then the location aspects are identifying items that vary with each location category. Finally the customer attributes are defined as charging, discharging, doing diagnostics or vehicle manufacturer specific functions.
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4.1 Functional Requirements

	Func.

Req.
ID
	Functional Requirement
	Associated

Scenario #

(if applicable)
	Associated

Step #

(if applicable)

	1
	PEV sends energy request to ESI. This includes amount and charging rate.
	Utility uses this to plan grid loading.
	

	2
	ESI sends energy available to PEV. This includes amount and charging rate.
	
	

	3
	The ESI and PEV shall exchange information, so the PEV can display the cost per distance.
	
	

	4
	The ESI and PEV shall exchange information such as connection start, desired charge start, desired charge finish and expected connection end 
	Complies with programs
	

	5
	Fixed or mobile EUMD sends energy used to ESI
	
	

	6
	The ESI and PEV shall exchange Program information, such TOU, RTP and CPP.
	
	

	7
	An EVSE with multiple ports would require multiple EUMDs to associate and record energy transferred to each PEV for the energy transfer session.
	
	

	
	
	
	

	
	
	
	


4.2 Non-Functional Requirements

	Non-func.

Req.
ID
	Non-Functional Requirement
	Associated

Scenario #

(if applicable)
	Associated

Step #

(if applicable)

	
	
	
	

	
	
	
	


4.3 Business Requirements

	Bus.
Req.
ID
	Business Requirement
	Associated

Scenario #

(if applicable)
	Associated

Step #

(if applicable)

	
	
	
	

	
	
	
	


5. Use Case Models
The enrollment process will include capturing the following customer, vehicle and usage information. This is to be used by the utility to predict the energy needs of the customer and plan for optimized charging of the plug-in vehicles.
5.1 System Diagram
Using EVSE Cordset – See Use Case S1
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5.2 System Diagram
Using Premise Mounted EVSE – See Use Case S2 & S3
[image: image3.png]- ~.- "\
\
EUMD
PHEV End-Use-M t-Devi i
SmartConnect Customer | — nd-Use-Measurement-Device ;
Meter Electrical - (EUMD) located in this zone .
Panel .
1 240V
" Electricity Zone | .
\
L P
N, -

PHEV Consumption Measurement Zone

Utility
Back Office

SmartConnect
Meter





5.3 System Diagram
An EUMD is required for each PEV. An EVSE with multiple ports would require multiple EUMDs to associate and record energy transferred to each PEV for the energy transfer session.
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� A single price ($/kWh) applies to all metered energy (kWh) consumption during each billing period. The simplest rate structures include a flat energy rate and a customer charge, a fixed dollar amount. This simple rate structure is most common for residential and small commercial customers.
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