        


Home Area Network implementation 
In-Home Display Devices

Use Case Scenarios

Use Case Description
In Home Display (IHD) device integrates with the respective Home Area Network (HAN), and the Utility AMI system, and responds to commands to drop load for grid reliability, economic dispatch, and price responsive programs.  These scenarios are expectations of device functionality and device/HAN interaction and communication.
Use Case Narrative

Two types of IHDs are described: (A) simple display device that provides real time usage information and (B) smart IHD integrated with appliance controllers and energy management software.  The communication protocol for the IHD to enable control, whether for grid reliability, economic dispatch, or price responsiveness, is dependent on the HAN.   
Use Case Assumption
These use cases assume the following:

1. The utility/HAN interface exists.

2. A process exists to connect/bind the customer’s HAN to the Utility HAN interface.

3. HAN communications may be limited to the customer’s HAN, and may securely cross the Utility HAN interface.
4. The IHD has been safety tested and approved by a nationally recognized test facility (Manufacturers to determine).
5. The communications between the IHD and the HAN complies with all applicable FCC requirements.
6. The IHD is compatible with any enhancements of the HAN.
7. The original equipment manufacturer will provide operating manuals and technical support for the IHD to the end use customer. This includes installing, operating, and troubleshooting the IHD.
Scenario 1 (Simple IHD device)
In this scenario, a customer is not enrolled in a program but wants to track and curtail usage upon receipt of pricing, grid reliability and messages from the Utility. The IHD is a standalone device and simply receives data and displays information.  It has minimal intelligence and storage capacity and receives data from the AMI network through the HAN.  It is capable of receiving and storing rate (general rate parameters CPP, TOU, tiers; and customer specific baseline zone and billing schedule, etc.) information sent by the Utility.
1. The customer installs the IHD in the premise. 

a. The IHD communicates with the HAN. 
b. Upon proper installation, the IHD indicates the status of the communication link with the HAN. 
2. Customer activates the communications aspect of the IHD to connect to the HAN.  The IHD’s identity is confirmed, and is linked to the HAN.   

a. The IHD is capable of linking with the AMI network and self-registration using the HAN, when activated by the customer or his agent or directly with the Utility when no consumer HAN/gateway exists.
b. The IHD restores communications to the HAN from temporary (24 hours) power outages without requiring re-registration or manual reset.
3. IHD displays energy use, demand and cost information.

a. IHD shall display current electric energy use and demand via HAN communication with the Electric Meter, updated within five seconds.
b. IHD shall calculate and display current electric energy, updated within five seconds.

c. IHD may save and display historical electric energy, demand, and cost information (e.g., past 24 hours, billing period to date, year-to-date, since reset).

4. CAISO or electric grid operator notifies utility of the need to drop load for grid reliability.
a. Utility sends communications message of reliability event activation via HAN to the IHD.

b. The IHD receives the encrypted message transmitted via HAN.
c. The IHD verifies the source of the message and displays it only after validation. Verification includes message authentication and integrity checks.
d. The IHD is uniquely addressable through the HAN once located geographically.
e. The IHD displays current information from the HAN and Utility.  Upon customer intervention, the IHD displays such effect via the HAN.
5.  The IHD acknowledges receipt of signal back to Utility.

a. The IHD may have the capability for secure return of messages such as customer interventions, validation, status, etc… to the Utility via HAN.
b. The IHD displays emergency signals and messages within 2 seconds upon receipt from HAN.
6. The IHD returns to normal settings after an event has expired or a command is received via the HAN.
a. The IHD receives daily time synchronizations from the HAN.
b. The IHD receives periodic rate information updates from Utility.


Smart IHD device:  In the following scenarios, a customer participates in a program (DR, EE, PLM, level bill presets, prepayment, etc.). The IHD is a standalone device that receives AMI network data and control commands through the HAN, displays information and has an integrated energy management system. Appliances are controlled through the HAN. The IHD has more storage and intelligence, sends and receives command signals through the HAN and allows remote programming of future applications, enhancements, upgrades, and time schedules.  It is capable of receiving, storing and updating rate (CPP, TOU, tiers, etc.) information sent by the Utility.
General Requirements:
1. A customer installs a smart IHD. 

a. The IHD communicates with the HAN. 
b. The IHD is commercially available, off-the-shelf product commonly available at hardware retail outlets and through licensed contractor sales channels.  
c. The IHD is capable of storing in memory, user defined appliance operating time schedules and demand response scenarios.  
d. Upon proper installation, the IHD indicates the status of the communication link to the HAN. 
e. The IHD recovers and restores communications to the HAN from temporary (24 hours) power outages without requiring reprogramming or manual reset of schedules and customer defined DR scenarios. 
f. The IHD receives daily time and rate synchronizations from the HAN.
g. The IHD is compatible with any enhancements to the HAN.
h. The IHD supports future programming of applications, enhancements, operating time schedules or software upgrades through the HAN
2. The customer enrolls in a program. 
3. Customer activates the communications aspect of the IHD to connect to the HAN.  The IHD’s identity is confirmed, and is linked to the HAN.   

a. The IHD remotely self-registers to the HAN, when activated by the customer or his agent or directly to the Utility when no customer HAN/gateway exists. 
b. The IHD is aware of the type of appliances connected to the HAN and upon registration or change-out, automatically updates from information from the HAN.
4. IHD displays energy use, demand and cost information.

a. IHD displays current electric energy use and demand via HAN communication with the Electric Meter, updated within five seconds.

b. IHD calculates and displays current electric energy, updated within five seconds.

c. IHD may save and display historical electric energy, demand, and cost information (e.g., past 24 hours, billing period to date, year-to-date, since reset).

Scenario 2A (Smart IHD - Reliability)
Utility dispatches grid reliability DR program control commands through the HAN to the IHD.
1. CAISO or electric grid operator notifies utility of the need to drop load for grid reliability.

a. Utility sends communications message of DR event activation via HAN to the IHD.

b. The IHD receives encrypted load control commands transmitted via the HAN.
c. The IHD verifies the source of the message to drop load and execute according to the message only after validation. Verification includes message authentication and integrity checks.

d. The IHD is uniquely addressable through the HAN once located geographically.
e. The IHD provides current appliance status through the HAN to the customer and Utility. 
2.  The IHD acknowledges receipt of signal back to the HAN and curtails load.

a. The IHD securely provides return of messages such as override signals, validation, status, etc… to the Utility via HAN.

b. The IHD initiates multiple commands to appliances during the same day, of fifteen minute duration minimum, operating in or out of sequence.
c. The IHD communicates the “on or off” status of each controllable appliance to the HAN.
d. The IHD can be pre-programmed to respond to emergency signals from HAN and will activate within 2 seconds upon receipt of message from HAN.
3. The IHD returns to the user prescribed operating scenarios after an event has expired or a restore command is received via the HAN.
a. The IHD randomly restores its user prescribed operating schedule within a programmed recovery time frame.
Scenario 2B (Smart IHD – Price Response)
Utility dispatches for local emergency or calls a price responsive DR program and controls the load by communicating with the IHD through the HAN.
1. Customer is already enrolled in price-responsive program.
2. Customer receives notification of event and for price response case, the appropriate pricing information.

a. The IHD responds to relative price (low, medium, high, critical). 
b. The IHD differentiates between emergency/reliability, economic dispatch, and/or price-response event signals.

c. The IHD receives information on pending pricing event (event type, event date, start/end time, pricing). 
3. Economic or price event is activated and load drop occurs.
a. The IHD can be pre-programmed to respond to economic or price signals and will activate in 2 seconds upon receipt of message from HAN.  (Note: concerns on complexity of customer interface)
b. The IHD responds back with an acknowledgment to the HAN that load has been dropped or that the control message has been received.
4. Customer chooses not to participate in economic or pricing event.

a. The IHD initiates a customer override to an event.  IHD sends override status back to the HAN.
5.  IHD restores load to the user specified appliance setpoints after an event has expired or a command is received via the HAN.

a. IHD restores dropped load at random time intervals within a programmed recovery time frame.
Scenario 2C (Smart IHD – Event Logging)
Customer receives utility bill and would like to confirm the correct credit/charge was applied.
1. Customer receives the bill, with credits/penalties applied.
2. Customer views a log of events on the IHD. 
a. The IHD provides a log of the last 20 HAN events. This includes a record of received communication, new programming instructions, and actions as a result of load control events. (Note: cost considerations may not justify expense to intelligent IHD for residential consumer use – could be addressed through diagnostic functions )
Scenario 2D (Smart IHD – Peak Load Management)
Customer is enrolled in a PLM program and uses the IHD’s integrated energy management system to control appliance loads. 
1. A customer describes and sets up an operation scenario in a smart IHD.

2. The IHD dispatches control commands through the HAN to the appliance controllers.

b. Utility sends communications message of DR event activation via HAN to the IHD.

c. The IHD receives encrypted load control commands transmitted via the HAN.
d. The IHD verifies the source of the message to drop load and execute according to the message only after validation. Verification includes message authentication and integrity checks.

e. The IHD is uniquely addressable through the HAN once located geographically.
f. The IHD provides current appliance status through the HAN to the customer and Utility. 
3.
The IHD acknowledges receipt of signal back to the HAN and curtails load.

a. The IHD securely provides return of messages such as override signals, validation, status, etc… to the Utility via HAN.

b. The IHD initiates multiple commands to appliances during the same day, of fifteen minute duration minimum, operating in or out of sequence.
c. The IHD communicates the “on or off” status of each controllable appliance to the HAN.
d. The IHD can be pre-programmed to respond to emergency signals from HAN and will activate within 2 seconds upon receipt of message from HAN.
e. Upon customer override action, the IHD conveys such action via the HAN to the customer and Utility.
3. The IHD returns to the user prescribed operating scenarios after an event has expired or a restore command is received via the HAN.

a. The IHD randomly restores its user prescribed operating schedule within a programmed recovery time frame.
Scenario 2E (Smart IHD – Level bill)  to be developed
Customer uses a load leveling feature in the IHD to constantly monitor and control appliance loads based on a customer prescribed daily price or usage limit.  This functionality would be beneficial to customers on an energy budget.  In this scenario, the customer inputs the dollar amount they wish to spend for the month which the IHD breaks into 24-hour periods and assigns an average daily energy usage associated with the calculated daily cost.
Scenario 2F (Smart IHD – Prepayment)  to be developed
Customer uses IHD to load Utility meter.  Similar in concept to a debit card, the dollar amount loaded on the meter will prescribe the amount of energy the customer can use.  
Scenario 2G (Smart IHD – Sub-metering)  to be developed
Customer uses solar/DG system or PHEV to offset demand or export to the grid. 
Scenario 2H (Smart IHD – Reset & Diagnostics)
Customer confirms that the DR event has ended, but the IHD does not restore to normal settings.

1. Customer attempts to turn on IHD but it does not respond.

2. The IHD, after a configurable delay at the end of the DR event or a default time period from the start of the event, enables the user to reset the IHD defaults and restore normal operations.
3. If step 2 fails, customer calls the utility to report problem. Utility confirms no event in progress, HAN or AMI indicates normal state, and recommends that the customer contact their IHD manufacturer or local dealer to troubleshoot
4. The IHD may have the capability to provide diagnostic data via HAN.
a. The IHD may receive a request for diagnostic data via the HAN from the Utility.
b. The IHD may respond with a diagnostic text file via the HAN to the Utility.
Scenario 2I (Smart IHD – Communications Failure)
 IHD is no longer receiving and/or responding to the HAN. 

1. Customer sees that the IHD display indicates a communications error.

a. The IHD indicates a communications failure when the IHD is no longer sending or receiving signals or messages from the HAN.
b. The IHD regularly communicates with the HAN to indicate communication status.

c. The IHD accommodates an ad-hoc communications verification from the HAN. (Note: customers may turn off equipment (breakers for example) that may generate communications errors)
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