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2 Descriptions of Function

2.1 Function Name

UC96 Customer reduces their usage in response to pricing or voluntary load reduction events 

2.2 Brief Description

A major benefit of the Advanced Metering Infrastructure (AMI) is that it supports customer awareness of their instantaneous kWHhr electricity pricing, consumption, projected costs, rate tiers and voluntary load reduction program events and it can support the utilities in the achievement of load reduction needs. As we see increased electricity demand on the grid, it may result in energy shortages, therefore triggering the need for utilities to reduce energy consumption in support of grid stability. The AMI will help facilitate load reduction at the customer’s site by communicating instantaneous kWHhr pricing and voluntary load reduction program events to the customer and to various enabling devices connected to the AMI, via a Home Area Network (HAN), each of which contains the requisite AMI-specific functionality at the customer’s site.   Voluntary load reduction events may be scheduled with a large amount of advanced notice (24 hrs) or near real-time.  For the utility to receive the desired customer response, we must provide them timely pricing, event and usage information. 

Related to this scenario is the measurement of the response to financial incentives, energy price adjustments and other voluntary demand response programs. The customer responses will be used to determine how and/or if they have responded to a pricing event, if the utility needs to launch other demand response events to achieve the needed demand reduction and help the utility determine how to structure future voluntary load reduction programs, to ensure the utility receives the best customer response.
This scenario includes the actual mechanism to distribute price signals and voluntary load reduction events to customers (direct electronic delivery to the customer meter, display device within the home/business, automated telephone calls, e-mail, pager, commercial broadcast radio, newspapers, etc.). It includes the mechanism by which the AMI will display current pricing and voluntary load reduction event information within the customer’s home/business.  The AMI will initiate automatic load reduction at the customer’s site by communicating event and pricing information to customer HAN equipment and the customer HAN equipment will take action based on the customer’s predefined setting. The customer will be able to program their load control specifications and refuse utility load reduction requests with a device within their home/business. The customer will also be able to manually curtail load based upon informational messages communicated to them through the AMI.
This scenario also includes the actual Home Area Network functionality for customer HAN equipment, describing the scenario for the separate HAN equipment, classes of devices, and AMI-related behavior of the HAN equipment.
2.3 Narrative

The utility determines that the next day will be a Critical Peak Pricing (CPP) day (voluntary load reduction program).  It notifies the customer of the impending event using a variety of methods which may include the AMI via the meter or HAN-connected customer display, newspaper, TV, website, email, etc.  The utility customer representatives are also notified of the event so they can anticipate customer questions/concerns. 

The AMI will transmit the event information to the meters in the affected area, providing advanced notification that an event is scheduled, the event date and start/end time and pricing information.  The meter will log the event information, send a receipt to the AMI and forward the message to the customer’s display device (if present and compatible with the utilities communication equipment).  
When the event start time arrives, the AMI may send another event message to the affected meters that the event has started or the meter may launch the event autonomously.  If the AMI sends another event message, the meter will receive the event message, log the action and send a receipt to the AMI.  The meter will also send a message to the customer’s HAN-connected display device (if available and if compatible with the utility’s AMI equipment) and any load control devices previously configured to respond to the utilities event notification, indicating the event is in progress.  The customer may take action to manually reduce their load or allow their load control device to respond to the request.  The load control devices may be pre-programmed, either from the factory or by the customer, to take specific action based on the price or specific event.  If the customer chooses, they can over-ride the automated load drop of their equipment.  If the control device takes action, it will send a message to the meter and the meter will log the receipt and send a message to the AMI.  The AMI will permanently log each message from the meter for future audit.  Before and during the event, the customer will be able to view the CPP event information and start and end time for the event on their meter and/or display device.  The customer will also be able to view their usage data for the most recent completed usage interval (e.g. kWh), instantaneous demand and hourly cost.  If the customer is not at their home or business, they may also view their usage, pricing, cost and event information a utility website (e.g., sce.com).

If the utility determines more load reduction is needed, it may choose to initiate other voluntary and non-voluntary load reduction programs.  The AMI requirements for utility initiated and controlled load reduction programs (e.g., rolling outages) is discussed in another use case (OpenAMI Use Case #9, “Distribution Operator Curtails / Limits Customer Load for Grid Management”).

When the event end time arrives, the AMI may send another event message to the affected meters or the meter may terminate the event autonomously.  The meters will display that the event has ended and log the action.  The meter will send the message to the customer’s display devices (if available) and configured load control equipment at the customer’s site. HAN devices will adjust their operating state, based on messages received, to conform with the operational states either pre-programmed by the manufacturer or programmed by the customer in conformance with pricing, consumption or load rules. The load control equipment will confirm the message was received, terminate the load control activity and log the transaction (if possible).  The load control equipment will send a receipt to the meter (if possible) and the meter will log the receipt and send the message to the AMI.  The AMI will permanently log each message from the meter for future audit and make the information available to other utility systems (e.g., billing system and utility website).

2.4 Business Rules and Assumptions

Business Rules (conforming to UtilityAMI High-Level Requirements) pertaining to this use case:

· Standard Data Model - The ability to use multiple vendors’ equipment in the same system without the cost of specialized adapters and gateways.

· Security - The ability to protect customers’ personal information in accordance with all applicable legal and regulatory requirements, including, without limitation, private usage information and billing data and prevent unauthorized actions.

· Two-Way Communications - The ability to receive confirmation that key commands such as curtailment requests, remote disconnects and meter program changes have been received and will be obeyed.

· Remote Download - The ability to correct defects, enable new features and applications, change recording and reporting intervals, refresh security, and optimize network operation without the cost of sending personnel to the customer site.

· Long-Term Data Storage - Permits the network to accurately recover data after major failures.

· Network Management - The ability to remotely diagnose meters and network components, and to monitor and control the status of the AMI communications network.

· Self-healing Network - Increase in overall availability of the network for more accurate billing, demand response, and power system reliability purposes.

· Utility Han Gateway – 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.

· Multiple Clients - Enables business cases for prepayment, flexible billing, online usage display, third-party aggregators, reading of other utilities’ meters, real-time market operations, and other flexible means of providing service.

· Tamper and Theft Detection - Recovery of lost energy, repair and replacement cost reduction, cooperation with law enforcement.

· Scalability - Permits capital costs to be recovered and enables growth to be incremental rather than requiring large-scale component replacements.


Assumptions

· The AMI project requirements apply to all customers, specifically to those under 200kW in demand

· The ISO (i.e., transmission operator) and utility have determined that demand response programs and events (e.g., Critical Peak Pricing) will be necessary for grid management

· Load control device(s) at the customer site will take action based on price or specific event (dependent on presence of the control devices and compliance with Utility requirements)

· The meter may serve as the interface between the utility and the customer’s load control equipment (as opposed to using a separate gateway). 

· The customer shall have the ability to pre-program the load control device at their site to respond to event messages and/or pricing

· The customer shall have the ability to “over-ride” the automated load reduction event response at their site 

· Customers must be enrolled in a demand response program to enable communications between the utility and the customer’s control devices

· Customers may get their HAN devices from any authorized HAN dealer and the HAN equipment may/may not be compatible with the utility’s demand response program
· Customers may, but do not have to, negotiate another communication method (such as cable, DSL, WiMax, city-wide WiFi, etc…) for price, consumption, load, event messages between their HAN devices and the AMI

· In order for customer HAN devices to communicate with the AMI, suitable and appropriate security methods (including privacy protection) and capabilities within the AMI and HAN equipment must be available

· Customers will have the choice of which HAN devices participate in any offered demand response program (subject to technical conformance with the offered demand response program from the utility).  [For example, the customer may have door open/close sensors attached to the same HAN as their lights and thermostat and may choose to only enroll the lights and thermostat in the demand response program.]
2.5 Actor (Stakeholder) Roles

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

	Customer
	Person
	Receives pricing and event information from the AMI.  Pre-programs responses to events into their load controller(s). Needs to reduce their load throughout the event to reduce energy costs or receive financial benefit.

	Customer Control Equipment

	Device(s)
	Switches loads on or off or reduces load in response to events communicated by the AMI system (Meter).  Needs to follow the preprogrammed rules. E.g. smart thermostat.  

	HAN Devices
	Devices
	Equipment owned by the Customer (or, in some cases, the Utility) and operating on the same HAN as the Utility HAN devices and providing energy management services to the AMI.

	Customer InterfaceInterface
	Device(s) and/or System
	Display device that receives energy and event information from the AMI and presents it to the customer. Any user interface available to the customer to display information related to load management and/or energy management, including but not limited to a PCT, In-home LCD display, Personal Computer, Fridge Magnet, and EMS etc… Connects to, commissions and configures HAN devices in the customer premises.  Configures appropriate demand response information such as price, consumption, load or event responses.   May store data for customer audit and analysis.  May be an Energy Management System such as HomeSeer.

	AMI
	System
	The AMI system is made up of systems that are required to enable remote two-way communications with meters and data storage (e.g. MDMS and MS).

	Meter Data Management System (MDMS)
	System
	System that stores meter data (e.g. usage, generation, meter logs) and makes data available to authorized systems.  This system is a component of the AMI

	Metering System (MS)
	System
	System that can communicate with AMI meters remotely (e.g. program meters, test meters, retrieve data).  This system is a component of the AMI.

	AMI Meter
	Device
	Serves as a gateway between the utility, customer site and the customer’s load controller(s).  
Provides confirmation to the Customer that an event is pending or underway.  Records transactions between the customer’s load controller(s) and AMI.  Needs to continue reporting data throughout the demand response process.

	Utility AMI Gateway
	Device
	The logical network interface between the AMI and the HAN regardless of how that interface is embodied – e.g. meter, substation, aggregator, set-top box, DSL router, WiMAX box, etc欰

	Customer Service System (CSS)
	System
	System that provides SCE employees ability to view customer specific information regarding billing, tariffs, programs, metering, interval usage, etc.  (e.g. system used by the call center)

	(new) AMI and/or HAN Trust Center
	System
	Logical software entity that provides appropriate security interactions to establish proper credentials for AMI to HAN interaction(s).




3 Step by Step analysis of each Scenario

3.1 Primary Scenario P1 - Utility initiates a voluntary demand response event (e.g. Critical Peak Pricing Event)
	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	(Identify the name of the event that start the scenario)
	(Identify the actor whose point-of-view is primarily used to describe the steps)
	(Identify any pre-conditions or actor states necessary for the scenario to start)
	(Identify the post-conditions or significant results required to consider the scenario complete)

	The utility determines the need for a demand response event.
	AMI Meter
	The AMI meter is installed and provisioned. The customer has enrolled in a voluntary demand response program or tariff and the MS is receiving interval data (e.g. hourly or 15 min interval) each day by 6AM, for the previous day’s usage, as scheduled from the AMI meter. The HAN Devices are commissioned, secure and operational with/between the AMI.  The Customer Interface has either been pre-programmed to respond appropriately to price, consumption, load or event messages and/or the customer has manually programmed, or used the Customer Interface to program the HAN Devices
	The customer will have been notified of an event, the event will have been autonomously launched by the AMI meter, the HAN Devices will have taken action and the event will have ended and the customer equipment returned to its original state.


3.1.1 Steps for this scenario

	Step #
	Actor
	Description of the Step
	Additional Notes

	#
	What actor, either primary or secondary is responsible for the activity in this step?
	Describe the actions that take place in this step.  The step should be described in active, present tense.
	Elaborate on any additional description or value of the step to help support the descriptions.  Short notes on architecture challenges, etc. may also be noted in this column.. 

	1
	MS
	UC96.1.1 The MS sends an event message to the meter of the pending pricing event, including the event type, event date and start/end time and hourly pricing. 
	Notification contains event type, event date, event start and end time and pricing.

	2
	AMI Meter
	UC96.1.2 The meter receives the message and logs it with the meter’s internal meter time and date stamp. 
	

	3
	AMI Meter
	UC96.1.3 The meter displays the event type, event status (e.g. pending), scheduled event date/time (start/end) and hourly event pricing for customer viewing. 
	

	4
	AMI Meter
	UC96.1.4 The meter sends confirmation to the MS that it received the message and the MS will send the confirmation to the MDMS. 
	

	5
	MDMS
	UC96.1.5 The MDMS will receive the confirmation for the MS and send a message to the CSS that the appropriate AMI meter (customer) has been notified. 
	

	6
	AMI Meter
	UC96.1.6  Meter sends the event message, via the Utility AMI Gateway to the customer's display device and control equipment (if available and it meets Utility requirements) for customer viewing and logs the action. 
	This activity will occur nearly simultaneously with the receipt sent back to the MS.

	7
	Customer Interface/HAN Devices 
	UC96.1.7 The display device and/or control equipment will receive and display the event message (if present and dependent on type of customer equipment). 
	

	8
	Customer Interface/HAN Devices 
	UC96.1.8 The display device and/or control equipment sends a receipt to the meter (if present and dependent on type of customer equipment), via the Utility AMI Gateway  If a message is sent to the AMI meter (or AMI system) by the display/control equipment, the message shall include the device ID, message received date/time (in local time) by the display/control equipment and action taken (e.g. received event info, raised thermostat by 4 degrees, A/C off) and date/time action taken.  The Customer Interface may/may also log events for future customer analysis and audit or send events to a different Customer Interface to log events.
	

	9
	AMI Meter
	UC96.1.9 The meter will receive and log the message receipt from the display device and/or control equipment (if sent). 
	

	10
	AMI Meter
	UC96.1.10 The meter will send the receipt message from the display/control device to the MS and the MS will send the receipt to the MDMS. 
	

	11
	MDMS
	UC96.1.11  The MDMS will receive and log that the event message was received by the customer's display/control device. 
	

	12
	MS
	UC96.1.12  Prior to the event start time the MS begins collecting interval data more frequently until the event is terminated (frequency should be the same as the customer's interval length) and transmits the data to the MDMS. 
	The AMI meter may push the usage data to the MS or the MS may request the data from the AMI meter according to a schedule.

	13
	AMI Meter
	UC96.1.13 The event date and start time arrives/is reached within the AMI meter. 
	

	14
	AMI Meter
	UC96.1.14  The meter displays the event type, event status (active), scheduled event date/time (start and end) and hourly event pricing and customer's cost for customer viewing. 
	

	15
	AMI Meter
	UC96.1.15  The meter sends another message to the customer's display device and/or control equipment, via the Utility AMI Gateway for customer viewing, that the event start time has arrived and the meter will log action. 
	

	16
	Customer Interface/HAN Devices 
	UC96.1.16  The customer's display device and/or control equipment shall receive the message, update the event status (e.g. to active) and the control equipment will take customer preprogrammed action (e.g. raise thermostat by 4 degrees) reacting to pricing and/or event type. 
	

	17
	Customer Interface/HAN Devices 
	UC96.1.17  The customer's display device and/or control equipment may/may not send a receipt that it received the event message to the meter (dependent on type of customer equipment) , via the Utility AMI Gateway. If a message is sent to the AMI meter by the display/control equipment, the message shall include the device ID, message received date/time (in local time) by the display/control equipment and action taken (e.g. receive event info, raised thermostat by 4 degrees, A/C off) and date/time action taken. The Customer Interface may/may also log events for future customer analysis and audit or send events to a different Customer Interface to log events.
	The information from the customer equipment (e.g. raised the thermostat 4 degrees) is dependent on the programmable communicating thermostat (PCT) having two-way communication.

	18
	AMI Meter
	UC96.1.18 The AMI meter will receive and log the receipt from the customer display/control equipment and send the message to the MS. 
	

	19
	MS
	UC96.1.19 The MS will receive the message and send it to the MDMS. 
	

	20
	MDMS
	UC96.1.20  The MDMS will receive the message and send the message to other utility systems (e.g., CSS) that the event is in progress. 
	

	21
	N/A
	UC96.1.21 The event ends. 
	

	22
	AMI Meter
	UC96.1.22 The meter displays the event type, event status (e.g. ended), scheduled event date/time (start/end) and customer’s hourly/time-of-use pricing and cost returns to regular pricing for customer viewing. 
	

	23
	AMI Meter
	UC96.1.23  The meter sends an event message to the customer's display device and/or control equipment, via the Utility AMI Gateway for customer viewing. 
	

	24
	Customer Interface/HAN Devices 
	UC96.1.24 The display device and/or control equipment will receive the event message (if present and dependent on type of customer equipment) and take appropriate action (e.g. return A/C thermostat back to regular customer programming). 
	

	25
	Customer Interface/HAN Devices 
	UC96.1.25 The display device and/or control equipment sends a receipt to the meter (if present and dependent on type of customer equipment), via the Utility AMI Gateway.  If a message is sent to the AMI meter by the display/control equipment, the message shall include the device ID,  message received date/time (in local time) by the display/control equipment and action taken (e.g. returned customer A/C to original state, A/C on). The Customer Interface may/may also log events for future customer analysis and audit or send events to a different Customer Interface to log events.
	

	26
	AMI Meter
	UC96.1.26 The meter will receive and log the message receipt from the display device and/or control equipment (if sent). 
	

	27
	AMI Meter
	UC96.1.27 The meter will send the receipt message to the MS and the MS will send the confirmation to the MDMS. 
	

	28
	MDMS
	UC96.1.28 The MDMS will log the message receipt and make it available to other utility systems. 
	

	29
	MS
	UC96.1.29  The MS changes the interval data collection frequency back to the meter's regular schedule. 
	This action may occur autonomously within the meter

	30
	MDMS
	UC96.1.30 The MDMS notifies other utility systems (e.g., CSS) or makes the data available that event is completed for the customer. 
	

	31
	AMI Meter
	UC96.1.31 The meter display returns to its normal state prior to the event for customer viewing. 
	

	32
	Customer Interface
	UC96.1.32 The Customer Interface and HAN Devices return to their original state(s) before the event occurred.
	


3.2 Primary Scenario P2 - The AMI meter does not respond to a voluntary demand response event notification

 

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	(Identify the name of the event that start the scenario)
	(Identify the actor whose point-of-view is primarily used to describe the steps)
	(Identify any pre-conditions or actor states necessary for the scenario to start)
	(Identify the post-conditions or significant results required to consider the scenario complete)

	Utility sends a voluntary demand response event message to the AMI meter using the MS
	MS
	The AMI meter is installed and provisioned. The customer is enrolled in a voluntary demand response program or tariff.
	The MS will have notified the MDMS of the failure to communicate the event to the meter and the MDMS will make the information available to other utility systems.


3.2.1 Steps for this scenario

	Step #
	Actor
	Description of the Step
	Additional Notes

	#
	What actor, either primary or secondary is responsible for the activity in this step?
	Describe the actions that take place in this step.  The step should be described in active, present tense.
	Elaborate on any additional description or value of the step to help support the descriptions.  Short notes on architecture challenges, etc. may also be noted in this column.. 

	1
	MS
	UC96.2.1 The MS sends an event message to the meter of the pending pricing event, including the event type, event date and start/end time and hourly pricing. 
	

	2
	MS
	UC96.2.2 The MS is does not receive a confirmation from the meter that the event message was received within 60 seconds. 
	

	3
	MS
	UC96.2.3 The MS tries to resend the event message 3 additional times. 
	

	4
	MS
	UC96.2.4 If the MS cannot successfully communicate the event message to the meter and receive confirmation from the meter, the condition is logged in the MS. 
	

	5
	MS
	UC96.2.5 The MS will send a message to the MDMS containing the targeted meter ID, event ID, date/times of transmission attempts. 
	

	6
	MDMS
	UC96.2.6 The MDMS receives and logs the message and makes information available to other utility systems and/or sends a message to the appropriate authorized systems (e.g. CSS, trouble reporting system, program management, etc.) 
	


3.3 Primary Scenario P3 - The AMI meter does not autonomously launch or terminate a voluntary demand response event

 

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	(Identify the name of the event that start the scenario)
	(Identify the actor whose point-of-view is primarily used to describe the steps)
	(Identify any pre-conditions or actor states necessary for the scenario to start)
	(Identify the post-conditions or significant results required to consider the scenario complete)

	The meter does not take the correct action at the start or end of an event
	AMI Meter
	The AMI meter is installed and provisioned and the customer is enrolled in a voluntary demand response program or tariff.
	AMI will have enabled a remote on-demand meter test and provided results to the utility.


3.3.1 Steps for this scenario

	Step #
	Actor
	Description of the Step
	Additional Notes

	#
	What actor, either primary or secondary is responsible for the activity in this step?
	Describe the actions that take place in this step.  The step should be described in active, present tense.
	Elaborate on any additional description or value of the step to help support the descriptions.  Short notes on architecture challenges, etc. may also be noted in this column.. 

	1
	N/A
	UC96.3.1 The event start time arrives or ends 
	

	2
	AMI Meter
	UC96.3.2  The meter displays the event type, scheduled event date/time (start and end) and hourly event pricing for customer viewing, but DOES NOT change the event status to “active or ended” 
	

	3
	AMI Meter
	UC96.3.3 The meter does not send a message to the customer’s display device and/or control equipment, via the Utility AMI Gateway for customer viewing and the customer’s display device and/or control equipment does not take appropriate action. 
	

	4
	Customer/Customer Interface
	UC96.3.4 The customer or Customer Interface notices that the event time has arrived or ended, but the event status and/or HAN Devices did not change. 
	

	5
	Customer
	UC96.3.5 The customer calls the utility
. 
	

	6
	Customer Representative
	UC96.3.6 A Customer Representative answers the customer call and accesses the account information in CSS. 
	

	7
	Customer Representative
	UC96.3.7 The Customer Representative views the event status for the customer in the CSS. 
	

	8
	MS
	UC96.3.8 The Customer Representative uses CSS to issue a remote meter test, which is transmitted to the meter by the MS. 
	

	9
	AMI Meter
	UC96.3.9 The meter receives the meter test request from the MS, processes the request, logs the transaction and sends test results to the MS  Test results shall include but are not limited to meter ID, date/time of test (internal meter clock), test results, connectivity to AMI and customer devices (if previously provisioned), internal diagnostics related to data recording and communication ability.
	The I Use Cases shall have a more detailed description of the meter test and result requirements.

	10
	MS
	UC96.3.10 The MS receives the meter test results, logs the receipt and sends a message to the MDMS. 
	

	11
	MDMS
	UC96.3.11 The MDMS receives the message, logs the receipt and makes the information available to other utility systems (e.g., CSS, trouble reporting system). 
	

	11.1
	MDMS
	UC96.3.11.1 If the meter test failed, the MDMS will notified other appropriate authorized systems (e.g. program management, trouble reporting system). 
	

	11.2
	MDMS
	UC96.3.11.2 If meter test fails due to communication problems with the HAN, MDMS takes appropriate automated recovery actions and/or offers appropriate recovery actions to Customer Service Rep (where available).
	

	12
	Customer Representative
	UC96.3.12 The customer representative views the test results in CSS and provides the customer the results. 
	

	13
	Customer/Customer Interface
	Customer/Customer Interface.  Based on results, Customer manually (or Customer Interface automatically) takes appropriate action with selected/appropriate HAN Devices (e.g. raises AC temperature 4 degrees or returns to pre-event state.)
	


3.4 Primary Scenario P4 - The customer views usage and Critical Peak Pricing Voluntary Demand Response Event information online

 

	Triggering Event
	Primary Actor
	Pre-Condition
	Post-Condition

	(Identify the name of the event that start the scenario)
	(Identify the actor whose point-of-view is primarily used to describe the steps)
	(Identify any pre-conditions or actor states necessary for the scenario to start)
	(Identify the post-conditions or significant results required to consider the scenario complete)

	MDMS makes usage and event information available to other utility systems
	Customer or Customer Interface

	AMI meter is installed and provisioned. The customer is enrolled in a voluntary demand response program or tariff and the customer has been given a website ID and password , or program connection to an automated service with the proper credentials.  The HAN Devices are commissioned, secure and operational..
	Customer will have view their event information, most recent usage information and determined load control equipment took action.


3.4.1 Steps for this scenario

	Step #
	Actor
	Description of the Step
	Additional Notes

	#
	What actor, either primary or secondary is responsible for the activity in this step?
	Describe the actions that take place in this step.  The step should be described in active, present tense.
	Elaborate on any additional description or value of the step to help support the descriptions.  Short notes on architecture challenges, etc. may also be noted in this column.. 

	1
	MDMS
	UC96.4.1 The MDMS makes usage and event information available to authorized systems (e.g. utility website, CSS, etc.). 
	

	2
	Utility
	UC96.4.2 The customer is advised that an event has been scheduled by various methods, including but not limited to AMI, pager and phone. 
	

	3
	Customer
	UC96.4.3 The customer manually or Customer Interface automatically logs onto utility website (e.g. sce.com) to access their usage and event information (e.g. interval usage data for previous day, event type, date/time (start and end), hourly pricing). 
	

	4
	MDMS
	UC96.4.4 The MDMS makes data available to the utility website (e.g. sce.com) and the website presents the customer’s interval usage for the previous day, past event information and pending event information (e.g. event type, start/end date/time, hourly pricing) for the following day.
	

	5
	N/A
	UC96.4.5 The event date and start time arrives.
	

	6
	Customer
	UC96.4.6 The customer manually or the Customer Interface automatically logs onto the utility website (e.g. sce.com).
	

	7
	Customer
	UC96.4.7 The customer is able to view their historical usage data and more current usage data that has posted during the event period, event status (e.g. active) and their hourly pricing. The website will continue to refresh the customer usage data after each completed interval during the event.
	

	8
	Customer
	UC96.4.8 The customer is able to view their historical usage data compared to their most recent usage and determine that their control equipment has taken action. 
	

	9
	Customer
	UC96.4.9 The customer manually or the Customer Interface automatically logs off the utility website (e.g. sce.com) 
	


4 Requirements

4.1 Functional Requirements

	Functional Requirements
	Associated Scenario #

(if applicable)
	Associated Step #

(if applicable)

	(C1FR1) The MS shall be able to store and communicate multiple event type notifications (including “Public”, “Private” and “Control” event types) according the program types (e.g. CPP, Demand Bidding) and schedules to other utility systems and AMI meter.
	P1

P2

P3
	0

0

0

	(C1FR2) The meter logs shall be retrieved once per day by the MS at the regular scheduled read time (daily)
	P1

P2

P3
	2

0

0

	(C1FR3) The meter logs shall be able to be retrieved on demand by the MS
	P1

P2

P3
	0

0

0

	(C1FR4) The MS shall be able to store and send multiple event type messages (informational and functional, including “Public”, “Private” and “Control” messages) to the meter, customer’s display device and control equipment (if the customer equipment meets Utility standards)
	P1

P2
	1

1

	(C1FR5) The MS shall log all event messages sent and received with the date and time and event identifier (e.g. code)
	P1

P2
	1, 4, 10, 24, 27

1

	(C1FR6) The MS shall be able to remotely resend event messages automatically, if it does not receive a receipt from the meter, display device or control equipment. The functionality will be configurable, dependent on the event message type (including “Public”, “Private” and “Control”) and device target.
	P2
	3

	(C1FR7) The users of MS shall be able to prioritize voluntary load reduction event messages (configurable to Utility requirements).
	P1

P2
	0

0

	(C1FR9) The MS shall be able to transmit event messages to the meter, display device and control equipment containing the current date/time, event code, event schedule date/time (start and end), priority and hourly or time-of-use pricing based on a “Public” transaction type (e.g. information is OK to be sent in the clear), a “Private” transaction type (e.g. information must be sent authenticated) and a “Control” transaction type (e.g. information must be authenticated and non-repudiated).
	P1

P2
	1, 6, 23

1

	(C1FR10) The MS shall be able to transmit all data received from the meter, display device and control equipment (e.g. usage, logs, alerts, receipts) to the MDMS.
	P1

P2

P3
	4, 10, 27

5

10

	(C1FR11) The meter’s internal clock will be synchronized by the MS at least once per day and the difference between the meter and MS shall not exceed the billing system tolerance.
	P1

P2

P3
	0

0

0

	(C1FR12) The MS shall be able to issue a remote meter test (e.g. remote communications, interval recording) and make the results available to other utility systems (e.g., trouble reporting system, CSS).
	P1

P2

P3
	0

2

8

	(C1FR13) The MS shall be able to remotely configure the meters recording interval length to between 5 and 60 minutes. (The 5 minute interval is related to ancillary services)
	P1

P2

P4
	0

0

0

	(C1FR14) The MS shall be able to schedule event messages to be delivered to the meter, display device or control equipment to ensure the utility meets regulatory requirements (e.g. day ahead event by 3:00 pm of the previous day, day of event by 10am of day and real–time events on-demand).
	P1

P2
	0

0

	(C1FR15) The MDMS system shall make event and log information (e.g., event type, start/end date/time, hourly pricing, event customers notified (successful/not successful, time event notification received at AMI meter, event information receive from the customer display/control equipment such as date/time received, action taken, equipment status (on/off), etc.) available to authorized systems (e.g. CSS) upon MDMS receipt.
	P1

P2

P3

P4
	0

0

0

0

	(C1FR16) The MDMS shall be able to provide aggregate data (e.g. usage, generation) to authorized systems.
	P1

P4
	0

4

7

8

	(C1FR17) The MDMS shall store and make data available to authorized systems (e.g. Customer Service Database, utility website, etc).  Availability of data shall be configurable.
	P1

P2

P3

P4
	5

0

0

4, 7, 8

	(C1FR18) The MDMS shall receive, log and store all data (e.g. usage, logs, event information such as event type, start/end date/time, customer control device action taken, etc.) received from the MS.
	P1

P2

P3
	4, 10, 27

5

10

	(C1FR19) The MDMS shall have the ability to store usage type data at the meter and account level (e.g. sub-totalized).
	P1

P4
	0

4, 7, 8

	(C1FR20) The meter shall be able to store, log and process multiple types of event messages.
	P1

P2
	1

1

	(C1FR21) The tolerance between the meter’s internal clock and the MS shall be remotely configurable.
	P1

P2

P3
	0

0

0

	(C1FR22) The meter shall be able to receive, store and log the date/time (internal meter clock) the event message is received, the MS time, event type, event schedule date/time (start and end), hourly and time-of-use pricing (if applicable for the event type)
	P1
	2

	(C1FR23) The meter shall send event message receipts back to the MS.  The timeliness of the receipt requirement shall be configurable, but as quickly as 60 seconds.
	P1

P4
	4

0

	(C1FR24) The meter shall be able to display pending, active and ended event information including the event type, event schedule date/time (start and end), hourly/time-of-use pricing and customer cost.
	P1


	3, 14, 22, 30

	(C1FR25) The meter shall be able to transmit to, log and receive event and information messages from the customer’s display devices and/or load control equipment (if the equipment meets Utility requirements).
	P1
	6, 9, 15, 17, 23, 26

	(C1FR26) The meter shall display the customer’s instantaneous demand (e.g. kW), refreshed every 3 seconds and last completed recording interval value in kWh.
	P1

P2

P3
	0

0

0

	(C1FR27) The meter shall be able to prioritize event messages received from Utility and 3rd parties.  The prioritization shall be configurable by the utility.
	P1

P2

P3
	0

0

0

	(C1FR28) The meter shall be able to display the date and time (local time) when the meter display information was last updated (e.g. CPP event notification received mm/dd/yy, 10:00 am) and the date/time when the meter last successfully communicated with HAN Devices and basic diagnostic information about the HAN Devices’ current operational state and any warning-state information that would allow for Customer Service diagnostics.
	P1

P3
	3, 14, 22, 30

0

	(C1FR29) The meter shall be able to autonomously launch and terminate demand response events, once it has received the initial message from the MS system.
	P1
	14

	(C1FR30) The meter shall be able to receive event cancellations or reschedule messages, process the cancellation or reschedule, log the processing and send a receipt back to the MS.
	P1
	0

	C1FR31 The HAN Devices and/or the Customer Interface shall be able to autonomously launch and terminate demand response messages and events, once they have received initial message(s) or event(s) from the meter.
	P1
	14

	C1FR32 The Customer Interface must be able to provide real-time information display: 

a) Display in-home real-time consumption in terms of current cost to the hundredth of a dollar.

b) Display in-home real-time consumption in terms of current demand kW to the hundredth of a kW.

c) Display in-home real-time consumption in terms of current electric usage in kWh to the tenth of a kWh.

d) Display in-home real-time consumption in terms of current month-to-date usage to the hundredth of a kW (kWh).

e) Display in-home real-time consumption in terms of current month-to-date cost information to the hundredth of a dollar ($&¢).

f) Display current cost per kWh.

g) Automatically update all above information at least every thirty seconds.


	P1
	7,8, 16, 17, 24,25

	C1FR33 The Customer Interface must have a scroll feature (real-time pricing, real-time kW and real-time month-to-date pricing)

a) Ability to allow the customer to push a button to view the next screen of real-time information that is not shown on the current screen.


	P1
	7,8, 16, 17, 24,25

	C1FR34 The Customer Interface must have:

a) the ability to display, input and store customers’ tiered rates to the hundredth of a dollar.

i. Preprogramming by manufacturer may be necessary based on utility set-points.

ii. This rate information within device is used to calculate and display the electric consumption costs.    

b) Manufacturer to preprogram each display with current utility rates based on a tiered schedule. 

c) Display cost per kWh based on the current rate on the current tier.

d) Display current rate associated with current tier.
	P1
	7,8, 16, 17, 24,25

	C1FR35 The Customer Interface must have the ability to reset the monthly usage and cost information and the ability for the customer to easily refresh monthly usage information based on the customers bill date.
	P1
	7,8, 16, 17, 24,25

	C1FR36 The AMI system and meter must support in-premise load control via Programmable Communicating Thermostats (PCT) control (a specific subset of Customer Interface) by premise or batch. Visual indication of temperature set-backs and/or load control with option for customer rejection. Multiple Customer Interfaces per premise should be supported and uniquely addressable.
	P1

P3
	7, 8, 16, 17, 24, 25

	C1FR37  Programmable Communicating Thermostats (PCT), a subset of Customer Interfaces, must conform to CEC Document: “Reference Design for Programmable Communicating Thermostats Compliant with Title 24-2008” requirements.
	P1

P3
	7, 8, 16, 17, 24, 25

	C1FR38 PCT shall have two separate default offsets, one for emergency events (e.g. non-voluntary events), and one for Critical Peak Price events (e.g. voluntary events).”
	P1
	7, 8, 16, 17, 24,25

	C1FR39 Customer Interface(s) must be able to send back a heartbeat at least daily to the MDMS or respond to a query from the MDMS to indicate it is still functioning properly.
	P1

P3
	7, 8, 16, 17, 24,25

8, 11, 11.2

	C1FR40 In the case of an emergency event message (e.g. non-voluntary) the PCT shall be able to adjust the set point by the number of degrees specified in the PCT default emergency offset of four (4) degrees (up in cooling mode and down in heating mode) for the duration of time specified in the signal. The PCT shall also be capable of responding to alternative commands contained in the emergency signal, including changing the offset by any number of degrees or to a specific temperature set point. The PCT shall not allow the customer to change thermostat settings during emergency events except for customers who file for medical exemption with the controlling utility. 


	P1
	8, 17, 25

	C1FR41 (carried over from SCE ArchC4UseCasev13060627.pdf).  The Utility AMI Gateway shall generate an alarm message (sent to the CCS) when unauthorized Utility AMI Gateway messaging attempts exceed the rate of 10 per hour.
	All
	All

	C1FR42 (carried over from SCE ArchC4UseCasev13060627.pdf).  The Utility AMI Gateway shall communicate unauthorized message attempts to the CCS at a configurable frequency level.
	All
	All

	C1FR43 (carried over from SCE ArchC4UseCasev13060627.pdf).  The Utility AMI Gateway shall log unauthorized message attempts (inbound or outbound) to/from HAN Devices.
	All
	All

	C1FR44 (carried over from SCE ArchC4UseCasev13060627.pdf).  All control communications on the AMI and HAN, with the possible exception of initial commissioning/provisioning messages, must be authorized and authenticated.  This includes messages being transported on: a) WAN, b) HAN and c) NAN.  Public messages (e.g. price signals) need no such authorization and authentication.  Private messages intended only for the Customer require an intermediary level of authorization/authentication.
	All
	All

	MS shall log each instance when a event message has been sent to the AMI meter, but no receipt is receive within the configured time frame.
	P2
	2

	The MS shall have the ability to remotely configure the AMI meters interval reporting frequency.
	P1
	0

	The AMI meter shall be able receive and process changes in its interval reporting frequency to the MS.
	P1
	0

	The AMI meter shall be able to receive and process changes to the meters recording interval length and the change shall only occur at the top of the hour.
	P1
	0

	Standard Data Model (UtilityAMI High-Level Requirements):

A recognized open standard for the data to be exchanged between meters and the clients of metering data. Expected features:

Usable with multiple protocols 

Usable over multiple media 

Clear requirements for enforcing interoperability 

Guidelines for extension
	P1
P2
P3
P4
P5
P6
	

	Security (UtilityAMI High-Level Requirements):

Protection from impersonation, modification, replay, man-in-the-middle and eavesdropping attacks throughout the whole metering infrastructure using open standards. Configurable based on the type of message being sent – “Public”, “Private” or “Control” and/or whether the HAN Devices are capable of receiving any or all of these types of messages.  Expected features for “Private” and “Control” transactions:

Encryption 

Authentication 

Credential Management 

Intrusion Detection 

Logging and auditing of all changes to data and configuration 

Applied in all parts of the network 

Applied to meter maintenance port
	P1
P2
P3
P4
P5
P6
	

	Two-Way Communications (UtilityAMI High-Level Requirements):

The ability to reliably send data to the customer site and from the customer site over the same network. Expected features:

Open standard protocols 

Bandwidth sufficient for remote download 

Easily extended 

Secure (for “Private” and “Control” transactions)
Does not interfere with other networks

On-demand reads with the ability to get consumption, load and voltage promptly (i.e. while on the phone with a customer).
	P1
P2
P3
P4
P5
P6
	

	Remote Download (UtilityAMI High-Level Requirements):

The ability to remotely update the metering settings, configuration, security credentials and firmware of all devices 
in the AMI System.
Version control 

Minimal impact on operation 

Secure 

Auditable
	P1
P2
P3
P4
P5
P6
	

	Long-Term Data Storage (UtilityAMI High-Level Requirements):

Storage of all data within the meter for at least 45 days, a minimum of two channels Expandable memory in meter 

Longer-term storage (60 days) in concentrators 

Concentrators only store data - may validate, but do not estimate
	P1
P2
P3
P4
P5
P6
	

	Network Management (UtilityAMI High-Level Requirements):

Cost savings from not having to dispatch crews to diagnose problems and from earlier discovery of problems. Increase in overall availability of the network for more accurate billing, demand response, and reliability purposes. Expected features:

Remote self-tests 

Statistics gathering 

Trouble alarms sent spontaneously when necessary 

Remote link enable/disable 

Signal strength monitoring 

Periodic gathering of event logs 

Auditing of time synchronization 

Detailed daily reports on the status of the network and changes to its configuration
	P1
P2
P3
P4
P5
P6
	

	Self-Healing Network(UtilityAMI High-Level Requirements):

Increase in overall availability of the network for more accurate billing, demand response, and reliability purposes. Expected features:

Redundant signal paths

Switchover algorithms

Traffic balancing

Data and configuration are not lost over power failures

Greater than 90% of meters successfully respond to each read
	P1
P2
P3
P4
P5
P6
	

	Utility AMI Gateway – 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.

Open standard protocol

Customers can buy own equipment

Secure (for “Private” and “Control” transactions)
Ability to read non-energy meters
	P1
P2
P3
P4
P5
P6
	

	Multiple Clients (UtilityAMI High-Level Requirements):

Enables business cases for prepayment, flexible billing, online usage display, third-party aggregators, reading of other utilities’ meters, real-time market operations, and other flexible means of providing service. Expected features:

On-demand, off-cycle polling 

Individual addressing of meters 

Aggregation of meters into arbitrary groups 

Security, especially authentication and authorization checking of users
	P1
P2
P3
P4
P5
P6
	

	Tamper and Theft Detection (UtilityAMI High-Level Requirements):

Recovery of lost energy, repair and replacement cost reduction, cooperation with law enforcement. Expected features:

Inversion detection 

Removal detection 

Inactivity detection 

Blink counts
	P1
P2
P3
P4
P5
P6
	

	Scalability (UtilityAMI High-Level Requirements):

Permits capital costs to be recovered and enables growth to be incremental rather than requiring large-scale component replacements. Expected features:

Modularity 

Distributed (non-hierarchical) processing 

Automatic detection of new additions 

Configurable resource limits 

Open standard interfaces
	P1
P2
P3
P4
P5
P6
	

	
	
	


4.2 Non-functional Requirements

	Non-Functional Requirements
	Associated Scenario #

(if applicable)
	Associated Step #

(if applicable)

	(C1NFR1) The MS shall successfully collect interval data for previous day (midnight to midnight) from all AMI meters, each day by 6 a.m. for 99% of the meters.
	P1

P2
	0

0

	(C1NFR2) The MS shall begin collecting interval data in the same frequency as the meters recording interval length prior to and after an event (configurable) and return the data collection back the meters regular read schedule when the event is completed.
	P1
	12, 29

	(C1NFR3) The MS shall be able to automatically retry to transmit event messages to the meter, display device and control equipment within 60 seconds.  The frequency and timing shall be configurable.
	P2
	3

	(C1NFR4) The MS shall be able to remotely perform a meter and a Customer Interface test (testing parameters shall be configurable) and receive results within 60 seconds
	P2

P3
	0

8

	(C1NFR5) The MS shall be able to transmit specific event and account information to authorized systems (e.g. Customer Service Database)  within 60 seconds of the MS  transmission or MS receipt from the meter, display device or control equipment
	P1

P2

P3
	5, 20 ,30

6

11

	(C1NFR6) The MS must have the capacity to transmit, and the HAN Devices to receive, up to 48 utility “voluntary” load event messages per day, per account (two each hour of the day, one to initiate and one to terminate).
	P1

P2
	0

0

	C1NFR6.1 All devices within the HAN must be able to receive at least {X-4?} real-time price, consumption, load or event broadcast messages per hour (e.g. a 15-minute interval), autonomously delivered by the meter.
	P1

P2


	0

0

0

	(C1NFR7) The MS shall transmit all data (e.g. usage, logs, alerts, receipts) received, to the MDMS within 3 seconds.
	P1

P2

P3

P4
	4, 10, 30

5

10

0

	(C1NFR8) The overall reliability of the AMI system shall be greater than 99% (This is based on the current performance of Utility’s existing communication systems and number of enrolled customers in demand response programs).
	P1

P2

P3
	0

0

0

	C1NFR8.1 The overall reliability of the HAN Devices (excluding the PCT) shall be greater than {X - 95%?} and the reliability of the PCT shall be greater than {X - 99%?}.
	All
	All

	(C1NFR9) The MDMS shall be able to provide individual and aggregated data to authorized systems before the ending of the meter’s next recording interval.
	P1

P2

P3
	4, 10, 30

5

10

	(C1NFR10) The meter shall log a message and send it to the MS if the difference between internal meter clock and MS clock is not within tolerance (billing system tolerance).
	P1

P2

P3
	0

0

0

	(C1NFR11) The meter shall be able to store, log and process up to 48 utility “voluntary” load reduction event messages per day and make them available for customer viewing on the meter display.
	P1

P2

P3
	1

0

0

	(C1NFR12) The meter shall transmit event messages and/or energy information to a display device and/or control equipment within 1 seconds of the meter receipt or recording.
	P1
	6, 9, 15, 17, 23, 26

	C1NFR12.1 The HAN Devices must provide real time usage information (instantaneous demand and total consumption) within two (2) seconds of a change in instantaneous demand or consumption.  The resolution of the change information that is transmitted should be configurable but typically transmitted as 1/10th of a kilowatt demand or 1/10th of a kilowatt-hour total consumption.  This capability should be able to be activated and deactivated based on a customer’s ability to make use of this information.


	P1
	7, 8, 16,17, 24, 25

	C1NFR13 The Customer Interface must accommodate the following requirements:

2) Current time

a) Display the current time and date.


b) Allow customer to program current time and date.

3) Display light

a) Display must have a back-light feature.

i. Display must light for a minimum of 15 seconds with temporary light feature.

4) Low Battery indicator (If applicable)

a) Display must have a low battery indicator for the display.

b) Display must have a low battery indicator on the display for the transmitter.

5) Users manual

a) Must include:

i. Display features

(1) Adjusting functions

ii. Button explanations 

iii. Icon explanations

iv. Battery replacement instructions

v. FAQ’s

vi. Warranty information

Service phone number
	P1
	7 ,8, 16, 17, 24,25

	C1NFR14 Certification Compliance. All network communications equipment must comply with FCC (or international as appropriate) regulations.
	Any involving the AMI, Meter or HAN
	Any involving the AMI, Meter or HAN

	C1NFR15 HAN-AMI Network Interoperability. Meter must demonstrate/label appropriate certification and provide documentation to the utility regarding HAN network interoperability.
	
	

	C1NFR16 HAN-AMI Application Interoperability. Meter must demonstrate/label appropriate application certification and provide documentation to the utility regarding HAN application interoperability.
	
	

	C1NFR17 The AMI system and meter must support in-premise load control via thermostat control within one hundred twenty (120) seconds of initiation by ADCS.
	P1
	7, 8, 16, 17, 24, 25

	The MS shall be able to communication event messages to 500,000 AMI meters within 3 seconds for 99% of the meters and within 10 seconds for 1% of the meters.
	P1, P2
	0, 0


4.3 Business Requirements

	Business Requirement
	Associated Scenario #

(if applicable)
	Associated Step #

(if applicable)

	
	
	


5 Use Case Models (optional)

This section is used by the architecture team to detail information exchange, actor interactions and sequence diagrams

5.1 Information Exchange

For each scenario detail the information exchanged in each step

	Scenario #
	Step #, Step Name
	Information Producer
	Information 
Receiver
	Name of information exchanged

	#
	Name of the step for this scenario.
	What actors are primarily responsible for Producing the information?
	What actors are primarily responsible for Receiving the information?
	Describe the information being exchanged

	1
	1 The MS sends an event message to the meter of the pending pricing event, including the event type, event date and start/end time and hourly pricing
	MS
	AMI Meter
	Pricing event message including:

· event type

· event date

· start time

· end time

· hourly pricing

	
	4 The meter sends confirmation to the MS that it received the message and the MS will send the confirmation to the MDMS. 
	AMI Meter
	MS
	Receipt notification that pricing event message has been received by the AMI Meter

	
	4 The meter sends confirmation to the MS that it received the message and the MS will send the confirmation to the MDMS. 
	MS
	MDMS
	Receipt notification that pricing event message has been received by the AMI Meter

	
	5 The MDMS sends a message to the Customer Service System that the customer has been notified. 
	MDMS
	Customer Service System (CSS)
	Customer has been notified message

	
	6 Meter sends the event message to the customer’s display device and control equipment (if available and it meets Utility requirements) for customer viewing. 
	AMI Meter
	Customer Interface HAN Devices
	Pricing event message including:

· event type

· event status

· event date

· start time

· end time

· hourly pricing

· consumption

· load

· action taken

· current state

	
	8 The display device and/or control equipment sends a receipt to the meter (if present and dependent on type of customer equipment) 
	Customer Interface
HAN Devices
	AMI Meter
	Receipt notification that pricing event message has been received by Customer Interface and control equipment

	
	10 The meter will send the receipt message from the display/control device to the MS and the MS will send the receipt to the MDMS. 
	AMI Meter
	MS
	Receipt notification that pricing event message
 has been received by Customer Interface and control equipment

	
	10 The meter will send the receipt message to the MS and the MS will send the receipt to the MDMS. 
	MS
	MDMS
	Receipt notification that pricing event message
 has been received by Customer Interface and control equipment

	
	12 Prior to the event start time the MS begins collecting interval data more frequently until the event is terminated (frequency should be the same as the customer’s interval length) and transmits the data to the MDMS 
	MS
	AMI Meter
	Request interval data at the same rate as the customer interval length



	
	12 Prior to the event start time the MS begins collecting interval data more frequently until the event is terminated (frequency should be the same as the customer’s interval length) and transmits the data to the MDMS 
	AMI Meter
	MS
	Interval Data

	
	12 Prior to the event start time the MS begins collecting interval data more frequently until the event is terminated (frequency should be the same as the customer’s interval length) and transmits the data to the MDMS 
	MS
	MDMS
	Interval Data

	
	13 The event date and start time coming from the MS arrives at the meter. 
	MS
	AMI Meter
	Event Date

Start Time

	
	15 The meter sends a message to the customer’s display device and control equipment for customer viewing. 
	AMI Meter
	Customer Interface HAN Devices
	Pricing event message including:

· event type

· event status - active

· event date

· start time

· end time

· hourly pricing

	
	17 The customer’s display device and/or control equipment may/may not send a receipt that it received the event message to the meter (dependent on type of customer equipment) 
	Customer Interface HAN Devices
	AMI Meter
	Receipt notification of pricing event message

	
	18 The MDMS sends a message to the Customer Service System that the event is in progress. 
	MDMS
	Customer Service System (CSS)
	Pricing event in progress message

	
	21 The meter sends an event message to the customer’s display device and/or control equipment for customer viewing. 
	AMI Meter
	Customer Interface HAN Devices
	Pricing event message including:

· event type

· event status - ended

· event date

· start time

· end time

· hourly / time of use pricing

· cost

	
	23 The display device and/or control equipment sends a receipt to the meter (if present and dependent on type of customer equipment) 
	Customer Interface HAN Devices
	AMI Meter
	Receipt notification of pricing event ended message

	
	25 The meter will send the receipt message to the MS and the MS will send the confirmation to the MDMS. 
	AMI Meter
	MS
	Receipt notification of pricing event ended message

	
	25 The meter will send the receipt message to the MS and the MS will send the confirmation to the MDMS. 
	MS
	MDMS
	Receipt notification of pricing event ended message

	
	28 The MDMS notifies the Customer Service System that event is completed for the customer. 
	MDMS
	Customer Service System (CSS)
	Event completed for the customer message


	
	
	
	
	

	2
	1 The MS sends an event message to the meter of the pending pricing event, including the event type, event date and start/end time and hourly pricing. 
	MS
	AMI Meter
	Voluntary demand response event message


	
	2 The MS is does not receive a confirmation from the meter that the event message was received within 60 seconds. 
	
	
	

	
	3 The MS tries to resend the event message 3 additional times. 
	MS
	AMI Meter
	Voluntary demand response event message (3 x)

	
	5 The MS will send a message to the MDMS containing the targeted meter ID, event ID, date/times of transmission attempts
	MS
	MDMS
	Error message that voluntary demand response message could not be delivered


	
	6 The MDMS receives and logs the message and makes the information available to other utility systems and/or sends a message to the appropriate authorized systems (e.g. CSS, program management, etc.) 
	MDMS
	Customer Service System

Program Management

Etc
.
	Error message that voluntary demand response message could not be delivered

	
	
	
	
	

	3
	6 A customer representative answers the customer call and accesses the account information in the CSS
	Customer Representative


	
	

	
	8 The customer representative uses CSS to remotely issue a meter test to the meter using the MS 
	Customer 
representative


	MS
	Meter test command

	
	8 The customer representative remotely issues a meter test to the meter using the MS 
	MS
	AMI Meter
	Meter test command

	
	9 The meter receives the meter test request, processes the request, logs the transaction and sends test results to the MS. Test results include but are not limited to meter ID, date/time of test (internal meter clock), test results, connectivity to AMI system and customer devices (if previously provisioned), internal diagnostics related to data recording and communication ability (the I Use Cases should have a better definition) 
	AMI Meter
	MS
	Test results

Test results include but are not limited to meter ID, date/time of test (internal meter clock), test results, connectivity to AMI system and customer devices (if previously provisioned), internal diagnostics related to data recording and communication ability (the I Use Cases should have a better definition)  



	
	10 The MS receives the meter test results, logs the receipt and sends a message to the MDMS 
	MS
	MDMS
	Test results
  Test results include but are not limited to meter ID, date/time of test (internal meter clock), test results, connectivity to AMI system and customer devices (if previously provisioned), internal diagnostics related to data recording and communication ability (the I Use Cases should have a better definition) 

	
	11 The MDMS receives the message, logs the receipt and makes information available to other utility systems and/or forwards the results to the CSS
	MDMS
	Customer Service System (CSS)
	Test results
 Test results include but are not limited to meter ID, date/time of test (internal meter clock), test results, connectivity to AMI system and customer devices (if previously provisioned), internal diagnostics related to data recording and communication ability (the I Use Cases should have a better definition) 

	
	11.1 If the meter test failed, the MDMS will notified other appropriate authorized systems (e.g. program management, trouble reporting system, CSS) 
	MDMS

	To Be Defined
	

	
	12 The customer representative views the test results in CSS and provides the customer the results
 
	
	
	

	
	
	
	
	

	4
	1 The MDMS makes usage and event information available to authorized systems (e.g. utility website, CSS, etc.). 
	MDMS
	Utility Website (e.g. sce.com)

	Usage information

Pricing event message


	
	2 The customer is advised through various methods (e.g. AMI meter, pager and phone) that a event has been scheduled
	AMI Meter
	Customer
	Event has been scheduled message (Message content defined in Scenaro 1)

	
	4 The MDMS makes data available to the utility website (e.g. sce.com) and the website presents the customer’s interval usage for the previous day, past event information and pending event information (e.g. event type, start/end date/time, hourly pricing) for the following day 
	MDMS
	Utility Website (e.g. sce.com)
	Previous day usage

Pricing event information for the following day


	
	4 The MDMS makes data available to the utility website (e.g. sce.com) and the website presents the customer’s interval usage for the previous day, past event information and pending event information (e.g. event type, start/end date/time, hourly pricing) for the following day 
	Website sce.com
	Customer
	Previous day usage

Pricing event information for the following day



5.2 Diagrams

The architecture team shall use this section to develop an interaction diagram that graphically describes the step-by-step actor-system interactions for all scenarios.  The diagrams shall use standard UML notation.  Additionally, sequence diagrams may be developed to help describe complex event flows.

6 Use Case Issues

Capture any issues with the use case. Specifically, these are issues that are not resolved and help the use case reader understand the constraints or unresolved factors that have an impact of the use case scenarios and their realization.

	Issue

	Describe the issue as well as any potential impacts to the use case.

	


7 Glossary

Insert the terms and definitions relevant to this use case.  Please ensure that any glossary item added to this list should be included in the global glossary to ensure consistency between use cases.

	Glossary

	Term
	Definition

	
	

	
	


8 References

Reference any prior work (intellectual property of companies or individuals) used in the preparation of this use case.  

9 Bibliography (optional)

Provide a list of related reading, standards, etc. that the use case reader may find helpful.

�PAGE \# "'Page: '#'�'"  ��This narrative seems to assume only “Critical Peak Pricing” events.  Isn’t there a whole scenario that simply sends price information on an interval basis all the time to the customer’s equipment and the customer’s equipment can be programmed (or pre-programmed) to respond to various prices in various ways?  Or am I missing something?  There is just no mention of the every-day, periodic price message that customer equipment can voluntarily react to – only the notion of the “critical peak” event.


�PAGE \# "'Page: '#'�'"  ��We agreed, in the OpenHAN meeting dated June 15, 2007, that all customer devices connected to the HAN would be called “HAN Devices”.  So, this row is obsolete but I am leaving it in per the rules described to me about not deleting anything.


�PAGE \# "'Page: '#'�'"  ��Am suggesting this be deleted as the OpenHAN task force decided, in its 6/15/2007 meeting, that all network interfaces to/from the HAN should be called the Utility AMI Gateway (see inserted row below) and, thus, any description of “gateway” functionality should be left to that.


�PAGE \# "'Page: '#'�'"  ��Note here that we could have an entire scenario where much of this interaction happens automatically – e.g. the Customer Interface connects to a utility computer and diagnoses (to some degree) the issue before getting a Customer Rep involved – to automatically diagnose a subset of issues.


�PAGE \# "'Page: '#'�'"  ��[Note, in this scenario, that the “Customer Interface” could independently have logged all of the price, consumption, load and event information and provide indication and/or confirmation of the appropriate behavior by the selected HAN Devices.]


�PAGE \# "'Page: '#'�'"  ��Is this a requirement we want to (and can?) impose on all devices – which would include the HAN Devices?


�Shouldn’t this step and the next step happen before step UC37.2.5 DT: I would think that these steps would happen nearly simultaneously.


�This message was already sent in an earlier step DT: This is the receipt from the display/control device. We could wait and send one receipt back to the MS, but if the cust doesn’t have a display/control device…we’d have to state how long before the mess. from the meter receipt s/b sent…


�This message was already sent in an earlier step. DT: same comment as above.


�Should there be steps defining that the meter receives this request, and makes the requested information available to the MS. DT: We could add a step that the MS confirms the meter has autonomously launched the event…but that would be after the MS is already collecting data more frequently. 


�Where do we show the normal interval data collection process including the necessary messages?  DT: It’s assumed that we are collecting data at a normal sch’d frequency prior to the event (i.e. daily) I’ve added language to the pre-condition of Scenario 1). Is this ok or do we need another step?


�Should the message also include the pricing event information such as e.g. cost? Or will this information be part of the normal data retrieval process?  DT: The MDMS will make event information available to other systems as stated in FR(C1FR15) The MDMS system shall make event and log information (e.g., event type, start/end date/time, hourly pricing, event customers notified (successful/not successful, time event notification received by AMI meter, etc.) available to authorized systems (e.g. CSS) upon MDMS receipt.


�What information should this message contain?  DT: I copied same step from Scenario 1.  Since I covered the info in another scenario, I hadn’t included what info should be sent.


�Should the message contain information regarding


the event that was sent


time of the transmission


the meter that did not respond


the customer connected to the meter


etc??


�Who will define the etc…..?


�What system is used here and where does the information to be accessed reside?


Should there be a definition of the data retrieval process by the customer rep or is this out of scope?


�What system is used to issue the test command to the MS?


�What information should as a minimum be included in the meter test results





Should information regarding the tested meter, related customer etc be included in the messages?


�What information should as a minimum be included in the meter test results





Should information regarding the tested meter, related customer etc be included in the messages?


�What information should as a minimum be included in the meter test results





Should information regarding the tested meter, related customer etc be included in the messages?





Is there a difference between the message content between UC37.4.9 UC37.4.10 and UC37.4.11?


�How does the MDMS find out that the test failed and what causes this failure?


CSS may not issue  command


MS my not issue command


Meter may not receive command


Meter may not perform the test


Meter may not send test results


MDMS may not receive the test results


Etc.


�How will the customer rep inform the customer? Is messaging involved?  DT: Assumes customer still on phone. If not, CSR can call customer back.


�The information receivers are not defined  DT: I didn’t think we wanted to define non-AMI systems like prgm mgmt.


�What information needs to be inside this message


�What information needs to be included in this message


�What information needs to be included in this message
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