Use Case C1: Customer reduces their Usage in response to Pricing or Voluntary Load Reduction Events.

1.2 p1: “…communicating instantaneous kWhr pricing, consumption, projected costs, rate tiers, and voluntary load reduction program events....” 

1.2 p1: “…various enabling devices connected to the AMI, via a Home Area Network (HAN), each of which contains the requisite AMI-specific functionality.” 

1.2 p3: “customer equipment” becomes “customer HAN equipment” in most instances.  

General: Suggest global search & replace of “customer equipment” to “customer HAN equipment”, “customer device” to “customer HAN device” and “customer’s display device” to “customer’s HAN-connected display device”, “load device” to “HAN-connected load device”, etc…

1.2 (new) p4: “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.”

1.3 p1: “or HAN-connected customer display”.  

1.3 p3 “…view their usage data, via their meter or HAN-connected display device, …”

1.3 (new) p5 [noting that p1-4 are all about events, not consistent price information.  Maybe this is a nuance or a nit, but I believe we either need to substantially edit p1-4 to include constant price/consumption information or separate with new paragraphs to account for constant price information]

“The AMI will transmit real-time (or semi-real-time) and/or month-to-date pricing, price tier, month-to-date and/or real-time consumption and load information to the meters in the service area, providing notification of existing prices, price tiers then in effect and consumption and load information. The meter will send a receipt to the AMI and forward the price and consumption message(s), or, in cases where the meter is creating month-to-date or real-time consumption and/or load information, construct and forward consumption messages to the HAN customer equipment including the HAN-connected customer display device (if present and compatible with the utilities’ AMI equipment) and any HAN-connected load control devices previously configured to respond to the utilities pricing, consumption or load messages.

The AMI will transmit on an as-needed basis other useful customer information to the meters in the service area.  The meter will send a receipt to the AMI and forward the useful information to the HAN-connected customer display device (if present and compatible with the utilities’ AMI equipment and if capable of displaying other useful information).

HAN customer equipment 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. If the customer chooses, they can over-ride the automated load drop of their HAN-connected equipment.  If the HAN-connected load control device takes a significant load reducing/increasing 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.

1.4 bullet4: “the meter may, but does not have to, serve as the interface…”

1.4 (new) bullet 8: “customers may get their HAN equipment from any authorized HAN dealer and the HAN equipment may/may not be compatible with the utility’s demand response program.”

1.4 (new) bullet 9: “the customer may, but does 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 equipment and the utility’s AMI.

1.4 (new) bullet 10: “In order for customer HAN equipment to communicate with the AMI, suitable and appropriate security methods (including privacy protection) and capabilities within the AMI and HAN equipment must be available.”

1.4 (new) bullet 11: “the customer will have the choice of which HAN-connected equipment participates 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.]

	Actor Name
	Actor Type
	Actor Description

	(new) Customer HAN
	Devices
	Equipment owned by the Customer and operating on the same HAN as the Utility HAN devices and providing non-utility use case services (such as security, child monitoring, home entertainment or other services).  Prior to installation/provisioning a subset of Customer HAN Equipment could be attached to (or part of) load bearing equipment and be capable of participation in AMI programs.

	(Modified – used to be: “Control Equipment”) Utility HAN


	Devices
	Equipment directly connected to load devices capable of receiving curtailment, pricing, load, and event messages and carrying out the requests or otherwise responding to them.  Would also include Customer Interface devices or systems described below. The Utility HAN is a combination of three things: 1) AMI meter (with HAN interface) and 2) the customer selected or utility-supplied set of HAN-Connected Control Equipment and 3) Customer Interface.  All devices on the Utility HAN, working in concert, switch loads on or off or reduce load in response to events or messages communicated by the AMI system (AMI Meter).  At least one device needs to follow the pre-programmed rules (e.g. PCT). The rest may be pre-programmed to respond to messages or events, or may be programmed by the Customer Interface.“

	(modified – replaces Customer Display Device) Customer Interface
	Device and/or System
	Any user interface available to the customer to display information related to load management and/or Utility HAN behavior, 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.”



	(modified) AMI Meter
	Device
	“May serve as a gateway…”

	(new) Customer HAN Gateway
	Device
	Customer device that coordinates the HAN commissioning and behavior.  Customer device that interfaces to, and routes network traffic between, the HAN, external, non-HAN networks (such as premises WiFi, cable, DSL, satellite, etc… networks) and the Customer HAN Interface.  May or may not be the Premises Gateway.



	(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).



	(new) Bad Actor
	Person
	A person with a malicious intent to either manipulate the Customer HAN, the Utility HAN or the AMI via network (or other) means of attack.


3.1 Pre-Condition: “The Utility HAN is commissioned, secure and operational with/between the AMI.  The Customer HAN-connected Display Device 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 Customer HAN-connected Display Device.  

3.1.1 add “Customer Interface” alongside “Customer HAN-connected Display Device/Customer (selected) HAN-connected Control Devices” to all appropriate actor rows.

3.1.1 Step 8, Step 17, and Step 25.  “The Customer HAN-connected Display Device/Utility HAN may/may not also send a message to the Customer Interface for logging of events and future customer analysis and audit.” 

3.1.1. (new) Step 32.  “Customer HAN-connected Display Device/Utility HAN.  Return to their original state(s) before the event occurred.”

3.3.1 Step 4. “Customer/Customer Interface/Customer HAN-connected Display Device.  The Customer/Customer Interface/Customer HAN-connected Display Device notices the event time has arrived or ended but the event status and/or Utility HAN equipment did not change.”

3.3.1 Step 5. “Customer/Customer Interface/Customer HAN-connected Display Device. Customer/Customer Interface/Customer HAN-connected Display Device contacts utility via phone or Customer HAN Gateway.  

[Note, here, that in the subsequent steps either the Customer Rep and CSS can manually get involved or an automated service from the utility can interact with the Customer Interface to affirm the event and cause the Customer Interface to enact the appropriate state changes based on the Customer’s configuration of the Customer Interface.]

3.3.1 (new) Step 11.2 “MDMS.  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).”

3.3.1 (new) Step 13.  “Customer/Customer Interface/Customer HAN-connected Display Device.  Based on results, Customer/Customer Interface/Customer HAN-connected Display Device manually takes appropriate action with selected/appropriate Utility HAN equipment (e.g. raises AC temperature 4 degrees or returns to pre-event state.)”

3.4 Actor.  “Customer/Customer Interface/Customer HAN-connected Display Device”

3.4 Pre-Condition. “…has been given a website ID and password, or program connection to an automated service with the proper credentials.  The Utility HAN is commissioned, secure and operational.”

[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-connected Customer equipment.]

3.4.1 Steps 3 and 6 (and appropriate modifications to 7, 8 and 9 to allow for 3rd party Customer Interface).   “Customer/Customer Interface.  Customer/Customer Interface logs onto…”

3.5 (new) Utility delivers regular interval price, consumption, load or event messages to Selected HAN-connected Customer Equipment
	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 delivers regular interval price, consumption, load or event messages to Utility HAN Equipment
	AMI Meter
	The AMI meter is installed and provisioned. The customer has enrolled in a voluntary demand response program or tariff and the ADCS 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 Utility HAN equipment is commissioned, secure and operational.


	The Utility HAN equipment and/or the customer will have been notified of appropriate price, consumption, load or event messages, the messages will have been autonomously delivered by the AMI meter, the Utility HAN equipment will have taken action per the configuration of each customer device.


[Note: from here, Scenario 3.1 can be used as the basic foundation for this scenario, recognizing that it must be modified to account for regular price/consumption related messages that may be acted upon by the Utility HAN to curtail demand voluntarily and per a set of rules/configuration determined by the customer.]

4.1 Functional Requirements

	Functional Requirements
	Associated Scenario #

(if applicable)
	Associated Step #

(if applicable)

	C1FR24 (modified) “shall be able to display… including… current real-time price, consumption, load and event information.
	1, 5
	3, 14, 22, 30

	C1FR25 (modified) “… event and information…”
	
	

	C1FR28 (modified) “…when the meter information was last updated and the date/time when the meter last successfully communicated with Utility HAN Equipment and basic diagnostic information about the HAN’s current operational state and any warning-state information that would allow for Customer Service diagnostics”
	Same as current
	Same as current

	C1FR29.1 (new) “The Utility HAN 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.
	1,5
	14

	C1FR30 (new) “The Customer HAN-connected Display Device and/or 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.


	1,5
	7,8, 16, 17, 24,25

	C1FR31 (new) “The Customer HAN-connected Display Device and/or 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.


	1,5
	7,8, 16, 17, 24,25

	C1FR32 (new) “The Customer HAN-connected Display Device and/or 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.
	1,5
	7,8, 16, 17, 24,25

	C1FR33 (new) “The Customer HAN-connected Display Device and/or 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.
	1,5
	7,8, 16, 17, 24,25

	C1FR34 (new) “The AMI system and meter must support in-premise load control via Programmable Communicating Thermostats (PCT) control (a specific subset of Customer HAN-connected Display Device) by premise or batch. Visual indication of temperature set-backs and/or load control with option for customer rejection. Multiple Customer HAN-connected Display Device per premise should be supported and uniquely addressable.
	1, 3, 5
	7, 8, 16, 17, 24, 25

	C1FR35 (new).  “Programmable Communicating Thermostats (PCT), a subset of Customer HAN-connected Display Devices, must conform to CEC Document: “Reference Design for Programmable Communicating Thermostats Compliant with Title 24-2008” requirements.
	1, 3, 5
	7, 8, 16, 17, 24, 25

	C1FR36 (new) “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).”
	1,5
	7, 8, 16, 17, 24,25

	C1FR37 (new) “Customer HAN-connected Display Devices 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.
	1, 5

3
	7, 8, 16, 17, 24,25

8, 11, 11.2

	C1FR38 (new) “In the case of an emergency event message (e.g. non-voluntary) the Customer HAN-connected Display Device that is a 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. 


	1,5
	8, 17, 25

	C1FR39 (new) The MDMS shall have functionality to replicate the required functionality of the Customer HAN-connected Display Device, allowing the utility to remotely initiate the same types of actions/functions that the Customer can locally.
	1, 5
	7, 8, 16, 17, 24, 25

	C1FR40 (new – from ArchC4UseCasev13060627.pdf).  The AMI Meter or Customer Gateway shall generate an alarm message (sent to the CCS) when unauthorized Utility HAN to AMI messaging attempts exceed the rate of 10 per hour.
	All
	All

	C1FR41 (new – from ArchC4UseCasev13060627.pdf).  The AMI Meter or Customer Gateway shall communicate unauthorized message attempts to the CCS at a configurable frequency level.
	All
	All

	C1FR42 (new – from ArchC4UseCasev13060627.pdf).  The AMI meter or Customer Gateway shall log unauthorized message attempts (inbound or outbound) to/from Utility HAN.
	All
	All

	C1FR43 (new – from ArchC4UseCasev13060627.pdf).  All communications on the AMI and Utility HAN network, 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.
	All
	All


4.2 Non-Functional Requirements

	Non-Functional Requirements
	Associated Scenario #

(if applicable)
	Associated Step #

(if applicable)

	C1NFR4 (modified) “…remotely perform a meter and a HAN-connected Customer Display Device (testing parameters for both shall be configurable) and receive results within 60 seconds
	2

3
	0

8

	C1NFR6 (modified) “…ability to transmit, and the Utility HAN Equipment to receive, up to 48 utility “voluntary load” event messages…”
	1

2

5
	0

0

0

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

2

5
	0

0

0

	C1NFR8.1 (new) “The overall reliability of the Utility HAN Equipment (excluding the PCT) shall be greater than 95% and the reliability of the PCT shall be greater than 99%.”
	All
	All

	C1NFR12.1 (new) “The Utility HAN Equipment 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.


	1, 5
	7,8, 16, 17, 24,25

	C1NFR13 (new) “The Customer HAN-connected Display Device and/or 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

vii. Service phone number
	1, 5
	7 ,8, 16, 17, 24,25

	C1NFR14 (new) 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 (new) HAN Network Interoperability. Meter must demonstrate/label appropriate certification and provide documentation to the utility regarding HAN network interoperability.
	
	

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

	C1NFR17 (new) The AMI system and meter must support in-premise load control via thermostat control within one hundred twenty (120) seconds of initiation by ADCS.
	1, 5
	7, 8, 16, 17, 24, 25


5.1 Information Exchange

	Scen.

#
	Step #, Step Name
	Info Producer
	Info Receiver
	Name of Info Exchanged

	1
	7, 16, 24
	AMI or Meter
	Utility HAN,

Customer Interface
	…

consumption, load,

…

	1
	8.1, 17.1, 25.1
	Utility HAN
	Customer Interface
	 Pricing event message including: 

- event type 

- event status 

- event date 

- start time 

- end time 

· hourly pricing

· consumption

· load

· action taken

· current state



	
	
	
	
	


