1.1 Distributed Customer Storage
1.1.1 Overview

The Distributed Customer Storage use cases focus on the function and role of the electric grid storage devices that are those deployed along distribution feeder circuits/laterals for the purposes of: peak load shaving, voltage support, power quality, demand control, interruption protection on a specific Distribution feeder circuit and/or specific clusters of customers served by that feeder circuit versus the larger capacity Distributed Storage devices co-located with distribution substations which is a different use case. There are two main scenarios described in this section:
· Dispatch Distributed Customer Storage

· Islanded Distribution Customer Storage
For each scenario, the currently documented payload business application requirements are described. Prior to the scenario descriptions, the Reference Architecture and Possible Communication Paths diagrams and Actors list are provided from which each of the scenarios are subsets.
1.1.1.1 Reference Architecture with Domains, Actors and Interfaces 
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1.1.1.2 Possible communication paths
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1.1.2 Actors

	Actor
	Description

	2-Way Meter - Electr
	A bi-directional communication device used to perform measurement of electrical energy usage for residential use.

	AMI Head-End(j)
	The AMI head end is responsible for the operation and coordination of AMI system components.  It represents the central nervous system of the AMI system. The “(j) qualifier indications the jth different vendor implementation in a specific utility’s operations.

	Analytic DB
	A database used in Operations that contains the detailed electrical grid device(s) state and measured values for further engineering analysis and/or application use.

	Cust. EMS
	A customer owned energy management system used to manage energy with a premises.

	DAC - Ops/Regnl
	Distribution Application Control system hosted in either the Utilities Operations or Regional Data Centers to run a specific Distribution application

	DAC – sub
	Distribution Application Control system hosted in a Distribution Substation to run a specific Distribution application

	DAPjm
	This device is a logical actor that represents a transition in most AMI networks between Wide Area Networks and Neighborhood Area Networks.  (e.g. Collector, Cell Relay, Base Station, Access Point, etc). The “jm” qualifier indicates the mth DAP on the jth vendor deployment of AMI Head-End(J) managing the network traffic for the AMI Network for a specific utilities deployment.

	Distr. Cust. Storage
	Distributed Customer Storage is a storage device sized to meet typical distribution substation circuit loads and is typically located at or near a distribution substation or in smaller capacities out in customer/premise neighborhoods

	Distr. SCADA FEP
	Distribution Supervisory Control and Data Acquisition Front End Processor

	DMS
	Distribution Management System - A system that monitors, manages and controls the electric distribution system.

	ESI - 3rd Party
	An ESI, owned by the Customer and not provided by the Utility, which enables secure interactions between HAN Devices Registered on its network and the service provider e.g. REP. The 3rd Party ESI functionality may reside in the Customer EMS or customer's 

	ESI - In Meter
	An ESI, owned by the Utility and resides in the Utility meter, which enables secure interactions between HAN Devices Registered on its network and the Utility AMI.

	ESI - Utility
	An ESI, owned by the Utility, which enables secure interactions between HAN Devices Registered on its network and the Utility AMI. The Utility ESI functionality may reside in the Customer EMS or customer broadband router.

	FAN gateway - field
	Field Area Network gateway device located in the field, that provides the interface between the Feeder Line device communication modules and the Wide Area Network connection.

	FAN gateway - sub
	Field Area Network gateway device located in the substation, that provides the interface between the Feeder Line device communication modules and the Substation network connection.

	Feeder Circuit Breaker
	A device used in the substation that is used per a specific configuration to protect distribution equipment.

	Internet / Extranet gateway(s) - Utility
	These are gateways used to connect internal utility networks with external networks.

	IPD
	In Premise Display

	LMS – Utility
	Load management system - System that controls load by sending messages directly to device (e.g. On/Off)

	MDMS
	The application responsible for the collection and retrieval of all relevant customer information for purposes of billing and facilitating interaction.

	OMS
	A system that receives power system outage notifications and correlates the geographic location of the power outage

	RTU
	Remote Terminal Unit - Aggregator of multiple serialized devices to a common communications interface


1.1.3 Scenarios
1.1.3.1 Scenario: 
Dispatch Distributed Customer Storage
Narrative 
The Utility has need to provide for any combination of: peak load shaving, voltage support, power quality, demand control on a specific Distribution feeder circuit and/or specific clusters of customers served by that feeder circuit. This scenario includes both the discharge of the Distributed Customer Storage devices to accomplish the needs above and to charge the Distributed Customer Storage devices after their discharge. The DAC is the actor carrying out these functions as directed and programmed by Distribution Operations.
Business Objectives

	Originating Actor
	Destination Actor
	Latency
	Reliability
	Payload Size - bytes
	Payload Name

	DAC - sub
	Feeder Circuit Breaker
	< 2 sec
	> 99.5%
	25
	circuit-brk_device_status_cmd

	Feeder Circuit Breaker
	DAC - sub
	< 2 sec
	> 99.5%
	50
	circuit-brk_status_resp-data

	Sub-Totals
	< 4 sec
	> 99%
	75
	

	DAC - sub
	Distr. Cust. Storage
	< 5 sec
	> 99.5%
	25
	distr_cust_storage_status_cmd

	Distr. Cust. Storage
	DAC - sub
	< 5 sec
	> 99.5%
	50
	distr_cust_storage_status_resp-data

	Sub-Totals
	< 10 sec
	> 99%
	75
	

	DAC - sub
	DAC - Ops/Regnl, DMS, Analytic DB
	< 4 sec
	> 99.5%
	50
	distr_cust_storage_status_resp-data

	
	
	
	
	
	

	DAC - sub
	Distr. Cust. Storage
	< 5 sec
	> 99.5%
	25
	distr_cust_storage_discharge_cmd

	Distr. Cust. Storage
	DAC - sub
	< 5 sec
	> 99.5%
	25
	distr_cust_storage_discharge_cmd_ack

	Sub-Totals
	< 10 sec
	> 99%
	50
	

	DAC - sub
	Distr. Cust. Storage
	< 5 sec
	> 99.5%
	25
	distr_cust_storage_charge-rate_cmd

	Distr. Cust. Storage
	DAC - sub
	< 5 sec
	> 99.5%
	25
	distr_cust_storage_charge-rate_cmd_ack

	Sub-Totals
	< 10 sec
	> 99%
	50
	


Implications and Rationale
	Functional Domain
	Expected Potential Impact
	Rationale

	Bulk Generation
	
	

	Customer
	
	

	Distribution
	X
	Missed or inaccurate information about the state of the circuits and the Distr Customer Storage devices may lead to missed opportunities to improve the circuit and customer electric service objectives OR potential harm to feeder circuits and devices 

	Markets
	
	

	Operation
	X
	Missed or inaccurate information about the state of the circuits and the Distr Customer Storage devices may lead to missed opportunities to improve the circuit and customer electric service objectives from other Distribution Applications or Operations

	Service Providers
	
	

	Transmission
	
	


1.1.3.2 Scenario: 
Islanded Distributed Customer Storage
Narrative 
This scenario covers the situation where power has been lost to all of a portion of a feeder circuit that has attached Distributed Customer Service devices that can provide for temporary finite amount of power for a limited amount of time. This scenario is also premised on a close affinity between the customer loads that can be sourced from the deployed Distributed Customer Storage devices and the 2-way Meter – Electr for placing the meter into a capped energy/load usage mode and then to take the meter out of that capped energy/load usage after power has been restored.
Business Objectives

	Originating Actor
	Destination Actor
	Latency
	Reliability
	Payload Size - bytes
	Payload Name

	Distr. Cust. Storage
	DAC - sub, Distr. SCADA FEP
	< 8 sec
	> 99.5%
	50
	distr_cust_storage_in-island-mode_alarm

	Distr. SCADA FEP
	DAC - Ops/Regnl, DMS, OMS, Analytic DB
	< 4 sec
	> 99.5%
	50
	distr_cust_storage_in-island-mode_alarm

	Distr. Cust. Storage, DAC - Ops/Regnl
	LMS - Utility
	< 6 sec
	> 98%
	50
	distr_cust_storage_in-island-mode_alarm

	
	
	
	
	

	LMS - Utility
	2-Way Meter - Electr
	< 12 sec
	> 98%
	25
	meter_capped_kwh_mode_cmd

	2-Way Meter - Electr
	LMS - Utility
	< 12 sec
	> 98%
	25
	meter_capped_kwh_mode_cmd_ack

	2-Way Meter - Electr
	IPD, Cust. EMS, MDMS
	< 12 sec
	> 98%
	50 - 150
	meter_in_capped_kwh_mode_alert

	Sub-Totals
	
	
	
	

	Distr. Cust. Storage
	DAC - sub, Distr. SCADA FEP
	< 8 sec
	> 99.5%
	50
	distr_cust_storage_out-of-island-mode_alert

	Distr. SCADA FEP
	DAC - Ops/Regnl, DMS, OMS, Analytic DB
	< 4 sec
	> 99.5%
	50
	distr_cust_storage_out-of-island-mode_alert

	Distr. Cust. Storage, DAC - Ops/Regnl
	LMS - Utility
	< 6 sec
	> 98%
	50
	distr_cust_storage_out-of-island-mode_alert

	
	
	
	
	
	

	LMS - Utility
	2-Way Meter - Electr
	< 12 sec
	> 98%
	25
	meter_capped_kwh_mode_cancel_cmd

	2-Way Meter - Electr
	LMS - Utility
	< 12 sec
	> 98%
	25
	meter_capped_kwh_mode_cancel_cmd_ack

	2-Way Meter - Electr
	IPD, Cust. EMS, MDMS
	< 12 sec
	> 98%
	50 - 150
	meter_out_of_capped_kwh_mode_alert

	Sub-Totals
	
	
	
	


Implications and Rationale
	Functional Domain
	Expected Potential Impact
	Rationale

	Bulk Generation
	
	

	Customer
	X
	Missed or inaccurate information about the state of available energy available, may lead to additional customer complaints separate from a complete outage

	Distribution
	X
	Missed or inaccurate information about the state of the Distributed Customer Storage devices or 2-Way Meter -Electr may lead to reduced time that customer  is provide some amount of energy/load or customer is returned to full enrgy/load service functionality 

	Markets
	
	

	Operation
	X
	Missed or inaccurate information about the state of the circuits and the Distr Customer Storage devices may lead to missed opportunities to improve the circuit and customer electric service objectives or recognizing the need to check for customer outages on that circuit

	Service Providers
	
	

	Transmission
	
	


