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Several resources for smart grid use cases are available on the web.
1. NIST maintains an Interoperability Knowledgebase for use cases
2. EPRI maintains a Use Case Repository 
3. The  Open SG SG Network System Requirements Document defines a comprehensive set of use cases for utility network communications.
The NIST Knowledgebase defines the metering use case as follows:

“Advanced metering infrastructure (AMI): Currently, utilities are focusing on developing AMI to implement residential demand response and to serve as the chief mechanism for implementing dynamic pricing. It consists of the communications hardware and software and associated system and data management software that creates a two-way network between advanced meters and utility business systems, enabling collection and distribution of information to customers and other parties, such as competitive retail suppliers or the utility itself. AMI provides customers real-time (or near real-time) pricing of electricity and it can help utilities achieve necessary load reductions.”

The EPRI repository  provides over 200 use cases related to the smart grid. The subset below are related to metering: 
1. Bulk Meter Readings

2. On Demand Meter Reading from CIS

3. Remote Programming of Smart Meter

4. Remote Meter Firmware Update
5. Meter Remote Connect Disconnect

6. Outage Notification

7. Outage Restoration Notification

8. Real Time Price HAN Messaging

9. Last Gasp Message

10. Direct Load Control Event

11. DR HAN Pricing & Event Customer Opt-Out

12. AMI Network

13. DR HAN Device Provisioning

14. Plug In Electric Vehicle (PEV) Charging at Premise

The  Open SG SG Network System Requirements Document contains a similar set of use cases in chapter 4:

	Use Case In Section 4
	Use case name in the requirements Spreadsheet

	Customer Information & Messaging
	Cust. Info / Msgn'ng

	Distribution Automation
	Field DA Maint - Centralized Control

	Distribution Automation
	Volt/VAR - Centralized Control

	Distribution Automation
	DSDR - Centralized Control

	Distribution Automation
	FCIR - Distr DAC,  FCIR – DMS,  FCIR - Regnl Distr DAC

	Distribution Customer Storage
	Dispatch Distr. Cust. Storage

	Distribution Customer Storage
	Islanded Distr. Cust. Storage

	Demand Response
	DR-DLC

	Electric Service Prepayment
	PrePay

	Electric Transportation
	PHEV

	Firmware Updates and Program / Configuration Use Cases
	Firmware / Program Update

	Meter Reading Use Cases
	Meter Reading

	Meter System Events
	Meter Events

	Outage and Restoration Management
	ORM

	Premises Network Administration
	Premise Network Admin

	Pricing TOU / RTP / CPP
	Price

	Utility Service Switch/Valve Operation
	Service Switch


Summary Table of Use Cases
This table consolidates the SG Network SRS use cases with the selected EPRI Use Case Repository metering use cases.
	Use Cases from SG Net
	Use Cases from EPRI Repository
	
	Included in 802.15.10 Use Cases

	Customer Information & Messaging
	Real Time Price HAN Messaging
	
	X

	Distribution Automation
	
	
	

	Distribution Customer Storage
	
	
	

	Demand Response
	Direct Load Control Event
	
	X

	
	DR HAN Pricing & Event Customer Opt-Out
	
	X

	
	DR HAN Device Provisioning
	
	X

	Electric Service Prepayment
	
	
	X

	Electric Transportation
	Plug In Electric Vehicle (PEV) Charging at Premise
	
	X

	Firmware Updates and Program / Configuration Use Cases
	Remote Meter Firmware Update
	
	X

	
	Remote Programming of Smart Meter
	
	X

	Meter Reading Use Cases
	Bulk Meter Readings
	
	X

	
	On Demand Meter Reading from CIS
	
	X

	Meter System Events
	
	
	X

	Outage and Restoration Management
	Outage Notification
Last Gasp Message
	
	X

	
	Outage Restoration Notification
	
	X

	Premises Network Administration
	
	
	

	Pricing TOU / RTP / CPP
	
	
	X

	Utility Service Switch/Valve Operation
	Meter Remote Connect Disconnect
	
	X


Reference

The following use cases and their summary descriptions are quoted from the linked use case documents in the EPRI Use Case Repository to provide a full definition for the selected use cases:
Bulk Meter Readings

Summary: 
This use case addresses the four hour Bulk Meter Readings message collected by the AMI Head-End system and the Scheduled Bulk Meter Readings that are exported to meter data management system (MDM) every twenty-four hours. This also covers the distribution of those reads from the MDM and AMI Head-End systems to the operational data store (ODS) and customer information system (CIS) systems. 

Narrative: 
The Meter Metrology Board (in the Smart Meter) continuously records the meter’s electical usage data including 15 minute interval data blocks. Every four hours the Meter Metrology Board sends the Bulk Meter Read Data (meter readings and 15 minute interval data for that four hour time block) to the NIC (in the Smart Meter). The NIC sends the meter data through the AMI Network to the AMI Head-End. The AMI Head-End sends batches of Bulk Meter Read Data to MDM where validation, estimation and editing are completed. The MDM will also perform estimation for any missing meters. The MDM will then send the bulk meter reads (typically for a 24 hour period) to CIS and ODS. The ODS will then send the bulk reads to the Customer Web Portal.
On Demand Meter Reading from CIS

Summary: 
This use case addresses the On Demand Meter Reading message generated by the CIS system. 

Narrative: 
An on-demand meter read is issued in the Customer Information System (CIS) for any legitimate reason. The message is sent to the AMI Head-End and routed to the appropriate Smart Meter. When the message is received at the NIC (part of the Smart Meter), it is converted and sent on to the Meter Metrology Board (part of the Smart Meter) which performs the meter reads and sends the data back to the NIC, which sends it on to the AMI Head-End. The AMI Head-End sends the information to the CIS.

Remote Programming of Smart Meter

Summary: 
Whether it is to update metering interval, pricing schemes, reporting or management functions; the Smart Meter is adaptive to the utility changing environment and has the capacity to be remotely programmed via the AMI network. This use case explains how this remote programming is performed. 

Narrative: 
Once an upgrade for the meter metrology program is made available, all meters within the AMI network can be upgraded automatically through the AMI network. The Metering Department personal will trigger and supervise this process as executed via the AMI Head-End to the in-scope Smart Meters. Essentially a proprietary functionality offered by the AMI vendor, the meter program upgrade process is self-managing and happens over several days. Once a meter has received the upgrade file and applied the new firmware to its Metrology Board, the confirmation of the upgrade process comes back thru the AMI Head-End via the Network and is stored in Meter Data Management (MDM)”

Remote Meter Firmware Update
Summary: 
This use case describes how the Smart Meter’s firmware can be upgraded remotely via the AMI Network. 

Narrative: 
Once an upgrade for the meter metrology firmware is made available, all meters within the AMI network can be upgraded automatically through the AMI network. The Metering Department personal will trigger and supervise this process as executed via the AMI Head-End to the in-scope Smart Meters. Essentially a proprietary functionality offered by the AMI vendor, the meter firmware upgrade process is self-managing and happens over several days. Once a meter has received the upgrade file and applied the new firmware to its Metrology Board, the confirmation of the upgrade process comes back thru the AMI Head-End via the Network and is stored in Meter Data Management (MDM)

Meter Remote Connect Disconnect
Summary: 
This use case addresses the messages exchanged between CIS and Smart Meter through the AMI Head-End and AMI Network when a meter connect/disconnect request is issued by CIS. 

Narrative: 
Traditionally, utilities send a metering service person to connect or disconnect the meter. With an AMI system, the connect/disconnect can be performed remotely by switching the internall meter switch in the Smart Meter for any of the following possible reasons: 

Remote Connect for Move-In 

Remote Connect for Reinstatement on Payment 

Remote Disconnect for Move-Out 

Remote Disconnect for Non-Payment 

Remote Disconnect for Emergency Load Control 

Unsolicited Connect / Disconnect Event 

A remote disconnect is issued in the Customer Information System (CIS) by the Customer Service Representative (CSR) for a legitimate reason. The message is sent to the AMI Head-End and routed to the appropriate Smart Meter via the AMI Network. When the message is received at the NIC (part of the Smart Meter), it is converted and sent on to the Meter Metrology Board (part of the Smart Meter) where the board causes the Internal Meter Switch (part of the Smart Meter) to connect or disconnect (depending on the command) and sends a confirmation back to the Meter Metrology Board to the NIC to the AMI Head-End via the AMI Network. The AMI Head-End sends the confirmation to CIS and to the Operational Data Store (ODS) where it is logged as a meter event.

Outage Notification

Summary: 
This use case addresses the Outage Notification message generated by the Smart Meter and how this message gets generated into a trouble ticket. 

Narrative: 
Many AMI systems offer endpoints with a “last gasp” message transmission capability to tell the utility that the endpoints have lost power. This last-gasp transmission serves as a surrogate for the customer’s call. AMI systems using thes “last gasp” capabilities work well in helping the Outage Management System (OMS) and dispatcher understand and efficiently respond to widespread outage conditions. 

This Use Case is unique as it is initiated at the NIC when it detects a zero voltage event lasting more than a programmed period of time. The NIC will issue a last gasp message that flows back to the enterprise without any request from an enterprise system. The Last Gasp Message is routed through the AMI Network to the AMI Head-End. The AMI Head-End sends the message to the ODS and the Outage Filter. The Outage Filter sorts the message(s) and sends it to the Trouble Ticket System (TTS). TTS sends the message to the OMS and the ODS. The OMS system updates the outage ticket and sends the update to TTS and ODS.
Outage Restoration Notification

Summary: 
This use case addresses the Outage Restoration Notification message generated by the OMS system after receiving a restoration of service message from a NIC-ESP (part of the Smart Meter). 

Narrative: 
Many AMI systems offer endpoints with an “outage restoration” message transmission capability to tell the utility that the endpoints have regained power after an outage. This outage restoration transmission serves as a surrogate for the customer’s call. AMI systems also work well in helping the Outage Management System (OMS) and dispatcher understand and efficiently respond to the areas that are still affected with the outage conditions. 

This Use Case is unique as it is initiated at the NIC when it detects a restoration of service voltage. The NIC then issues a Restoration of Service Message that flows back to the enterprise without any request from an enterprise system. The Restoration of Service Message is routed through the AMI Network to the AMI Head-End. The AMI Head-End sends the message to the ODS and the Outage Filter. The Outage Filter sorts the message and sends it to the Trouble Ticket System(TTS). The TTS sends the message to the OMS. The OMS system updates the outage ticket and sends the update to the TTS and ODS.
Real Time Price HAN Messaging

Summary: 
This use case addresses, within the Real Time Pricing (RTP) context, transmission of RTP business messages e.g. Customer RTP performance informative messages to be displayed on the Customers’ PCT through utility’s CIS and SGD (Smart Grid Dispatch) systems. 

Narrative: 
This use case discusses how the Customer Engagement (CE) personnel interacts with the Customer Information System (CIS) and the Smart Grid Dispatch System (SGD) to send messages to specific Home Energy Management Systems (HEM)s and Programmable Communicating Thermostat (PCT)s via the SGD to HEM interface via the Internet and alternatively the AMI Head-End to AMI Network to NIC (part of the Smart Meter) to ESI (part of the Smart Meter) interfaces.
Last Gasp Message

Brief Description

Many AMI systems offer endpoints with a “last gasp” transmission capability to tell the utility that the endpoints have lost power. This last-gasp

transmission serves as a surrogate for the customer’s call, often allowing the problem to be fixed before the customer even becomes aware of the

outage. AMI systems also work well in helping the OMS and dispatcher understand and efficiently respond to widespread outage conditions

Restoration messages will follow a similar path.

Narrative

This Use Case is unique as it is initiated at the NIC ESP when it detects a zero voltage event lasting more than 45 seconds. The NIC ESP then

issues a last gasp message that flows back to the enterprise without any request from an enterprise system The Last Gasp Message is routed

through the AMI Network to the AMI Head-End. The AMI Head-End publishes the message where it is consumed by the Meter Outage Processor (MOP) and the Operational Data Store (ODS) who subscribes to the message.
Direct Load Control Event
Summary: 
The DR solution shall provide the ability to manage direct load control programs. It accomplishes this by managing the transmission of direct load control actions to HAN devices, shown as PEV, Programmable Communicating Thermostat (PCT), load control switch and smart appliances. This solution will also provide interactions with customers to convey direct load control information via in home display (IHD). 

FERC states that further development of key standards around Demand Response will enhance interoperability and communications between system operators, demand response resources (also called curtailment resources), and the systems that support them. The following Use Cases on Demand Response supports DOE’s request to identify use cases and relevant standards, particularly around dispatchable curtailment to address loss or unavailability of other resources or shifting consumption to non-peak times. 

Demand Response is a temporary change in electricity consumption by demand control devices in response to market or reliability conditions. Demand control devices control loads capable of measurably and verifiably providing temporary changes in demand. Demand Response may be used to support electricity demand or supply management opportunities for reliability or economic reasons. By managing loads through Demand Response the opportunity exists to: 

• Engage the consumer by allowing market participation and consumption/billing choices; 

• Introduce new markets for aggregators, micro-grid operators, distributed generation; 

• Control peak power conditions and limit or remove brownout/blackout instances; 

• Flatten consumption curves or peaks and shift consumption times; 

• Respond to temporary grid anomalies; 

• Maximize use of available power and increase system efficiencies through time-of-use (TOU) and dynamic pricing models. 

Narrative: 
There are three scenarios described in this use case. Scenario #1 details a Demand Response (DR) event using a meter centric approach. (DR via AMI. No EMS.) Scenario #2 details a DR event using an EMS centric approach with the AMI system. (DR signals travel through the Smart Meter to the Customer EMS and back through the Smart Meter.) Scenario #3 details a DR Event using a Customer EMS centric approach with Internet Gateway. (DR signals travel from the DR Application through the internet, to the Internet Gateway, to the EMS. The Information travels from the HAN Devices to the Customer EMS, to the Internet Gateway, through the Internet, back to the DR Application.)
DR HAN Pricing & Event Customer Opt-Out

Summary: 
This use case discusses how the current Critical Peak Pricing (CPP) and Direct Load Control (DLC) program pricing data, along with DLC and Demand Response (DR) event messages get passed to the (Home Area Network (HAN)) Devices along with the Customers acceptance or opt-out responses to program event messages being sent back to the back office systems. 

Narrative: 
The Customer Engagement (CE) interacts with the Customer Information System (CIS) and the Demand Response Application (DR Application) to send either current tariff CPP or DLC pricing data to the appropriate HAN Devices e.g. PCT, Load Control Switch, Smart Meter, In-Home Display (IHD) appropriate to the CPP or DLC program Customer enrolled and joined HAN Devices via the AMI Head-End to ESI (a component in the Smart Meter). 

CPP, DLC (DR event messages) are sent by the CE via the DR Application via the AMI Head-End via the ESI to the appropriate customer program joined HAN Devices. The customer decides whether to participate in the DLC event or to opt-out of that specific program event. That customer choice (DR event acceptance or opt-out) message response, is sent from the appropriate CPP or DLC HAN Device via the ESI to AMI Head-End to DR Application. DR Application sends to Customer Information System (CIS) the customers’ DLC event acceptance or opt-out messages to CIS for appropriate DLC program customer billing adjustments. DR Application sends the CPP program and DLC event information to the Customer Web Portal where that information is provided to the customers enrolled in those CPP or DLC programs.
AMI Network

Summary: 
Advanced Metering Infrastructure (AMI) is a transforming technology that has broad impact on the energy market and its consumers. AMI allows utilities to balance supply, demand, and capacity making a smarter, more efficient, grid by pushing aspects of grid monitoring and control out to the endpoints of delivery. Stakeholders are implementing the systems and technologies required to deploy AMI today. 

Advanced Metering Infrastructure (AMI) is a two-way communication system that can reach every device in the distribution space. The industry focus in embracing AMI as opposed to Automatic Meter Reading (AMR) is that the communication system is not dedicated to a single application. Instead, AMI is a flexible, general-purpose communication system that can be used for many applications – including meter reading, distribution automation, connect/disconnect, and others. 

AMI systems promise to provide advanced energy monitoring and recording, sophisticated tariff/rate program data collection, and load management command and control capabilities. Additionally, these powerful mechanisms will enable consumers to better manage their energy usage, and allowing the grid to be run more efficiently from both a cost and energy delivery perspective. These advanced capabilities will also allow utilities to provision and configure the advanced meters in the field, offering new rate programs, and energy monitoring and control. 

Narrative: 
This Use Case handles the transfer of any data element from the AMI Head-End to the Smart Meter. It is intended to be an intermediary Use Case, called and reused by many other Use Cases, The Use Case provides for scenarios such as meter to meter, relay to meter, and relay to relay to meter communications paths. It hides the complexity of the Access Point sending messages directly to a Smart Meter NIC and to a Smart Meter through a combination of Relays and Smart Meters.
DR HAN Device Provisioning

Summary: 
This use case addresses the provisioning of (Home Area Network (HAN)) HAN Devices on the network and the communication of the provisioning from the AMI Head-End system to the Demand Response Application (DR Application) and onto the Customer Information System (CIS) via the MasterDataLinkageConfig message generated by the AMI Head-End. 

Narrative: 
This use case addresses how the customer, after installing a new HAN Device, gets their HAN Device recognized by the Smart Meter. The Smart Meter will then send provisioning confirmation for the new HAN Device onto the DR Application via the AMI Network and the AMI Head-End.. 

The customer installs a new HAN Device, e.g. Programmable Communicating Thermostat (PCT) and or Load Control Device. The ESI (part of the Smart Meter) recognizes the device and sends the devices registration information to the DR Application. With coordiantion with the utility, the customer powers on the HAN Device and it begins the provisioning process with the ESI. Once completed, the ESI sends the information on through to the DR Application via NIC (part of the Smart Meter) and the AMI Network. The DR Application then sends provisioning confirmation on to the Customer Information System (CIS).
Plug In Electric Vehicle (PEV) Charging at Premise

Summary: 
This scenario describes the most common sequence of the customer charging their Plug-In Electric Vehicle (PEV) at customer’s premise. As described in the main Narrative section, the customer is attempting to charge a PEV under a selected PEV rate tariff that may provide an incentive to charge during off peak periods. The utility needs to support customers on the PEV program. 

Narrative: 
This use case details the steps to charge the electric vehicle from the point of plugging the vehicle in at the Customer Premise to unplugging the electric vehicle from the charging station. This use case focuses mainly on the processes involved with the premise mounted Electric Vehicle Supply Equipment (EVSE) interaction with the PEV.
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