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1.0 INTRODUCTION 212 

1.1 Introduction to Automated Demand Response 213 

The Open Smart Grid Open Automated Demand Response (OpenADR)1 is an industry-led 214 

initiative under the Open Smart Grid (OpenSG) subcommittee within the UCA International 215 

Users Group (UCAIug).  The OpenADR Task Force defines systems requirements, policies and 216 

principles, best practices, and services, required for business and data requirements for 217 

standardizing control and pricing signals for Demand Response (DR) and Distributed Energy 218 

Resources (DER) as part of the Smart Grid implementation2. 219 

OpenADR facilitates automated demand response for load shedding or shifting through demand 220 

response signals containing dynamic pricing or event objectives. Demand Response Events are 221 

in response to emergency or reliability conditions that affect the grid. 222 

1.2 Purpose of Document 223 

 224 

The Purpose of this Document is to define the business and user requirements for Open 225 

Automated Demand Response (hereafter OpenADR) for Phase 2. 226 

The content of this document builds on the work of “Open ADR Functional Requirements and 227 

Use Case Document Version 1.0” and “OpenADR 1.0 System Requirements Specification” 228 

(“OpenADR SRS”). The existing OpenADR SRS contains the definitions of roles, actors, and 229 

data architecture that is built upon in this document. The Service Definitions that support the data 230 

architecture defined in the SRS are defined in “OpenADR 1.0 Service Definition – Common”. 231 

The functional areas addressed in OpenADR Phase 2 are based on priorities agreed upon by the 232 

OpenADR Task Force subsequent to the ratification of the OpenADR 1.0 System Requirements 233 

Specification and the associated OpenADR 1.0 Service Definitions. 234 

Further definition of these functional areas and the resulting requirements is defined in Section 2. 235 

236 

                                                           
1
 The OpenADR Task Force of the Open Smart Grid Users Group acknowledges the work coordinated by the 

Demand Response Research Center and funded by the California Energy Commission (Energy Commission), Public 

Interest Energy Research (PIER) Program in development of the Open Automated Demand Response 

Communications Specification, also known as OpenADR or Open Auto-DR. For the purposes of this document the 

specification will be cited using the full title. The term OpenADR SRS or SRS refers to the OpenSG OpenADR 

System Requirements Specification. 
2
 Requirements Specifications for Wholesale Standard DR Signals - for NIST PAP09, Requirements Specifications 

for Retail Standard DR Signals - for NIST PAP09 
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1.3 Terms and Definitions 237 

 238 

This subsection provides the definition of select terms used in this document. 239 

 240 

Term Definition 

Authorizing Entity  The entity (e.g. PUC, Utility, bonding agent, etc.) who 

approves a 3rd Party to utilize the OpenADE interface.  

Authorized Request Token A unique identifier (without Personal Information) shared 

between the Utility and 3rd Party, defined based on the 

authentication standard being used.  

Automated Data Exchange (ADE) System by which third parties can receive Consumer 

Utility Data from utilities. 

Automatic Generation Control 

(AGC) 

Often priced separately from power generation and 

procured as an ancillary service, these regulation services 

are used to continuously fine tune the balance between 

generation and demand. 

Customer A consumer who receives service from the Utility. 

Consumer Utility Data 

 

May include consumer electrical usage data, consumer 

energy management data, meter events, HAN information 

Consumption Data Generally, the collection of current and historical 

consumer electrical usage data. 

Direct Device Control (DDC) aka 

Direct Load Control (DLC) 

From the SAE PEV use cases, this acronym is used to 

describe a signal that may be sent to a device as part of a 

demand response program. 

Personal Information Information that pertains to a specific individual and can 

be used to identify that individual, such as Customer 

name, address, zip code, utility account number, or other 

information which identifies the individual customer in the 

utility back office system 

OpenADE A standard interoperable interface, as defined by OpenSG 

SG System Working Group, the business and user 

requirements of which are contained in this document. 

Service Delivery Point (SDP) Logical point on the network where the ownership of the 

service changes hands -- typically where a meter may be 

installed. 

3rd Party A party who has been authorized by an authorizing agent 

(e.g. utility, PUC, bonding agent, etc.) to receive 

customer information through the OpenADE interface at 

the request of the customer. 

Utility The electric service provider, which, at a minimum, is 

responsible for reading the electric meter, providing HAN 

access to the meter, and delivering energy to the 

consumer.  This may be an integrated electric utility or a 

Transmission and Distribution utility. 
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Term Definition 

Alternative Energy Supplier (AES) 
or ESCO  

May act as an alternative to the utility in establishing a 
relationship with the customer.  Also known as an ESCO, a 
Competitive (or alternative) supplier of commodity service 

Energy Service Communications 
Interface (ECSI) 

Used by the utility or AES for establishing a 
communication session 

Electric vehicle (EV) -    

End Use Measurement Device 
(EUMD) 

The device that measures and communicates energy usage 
information payload to Energy Services Communication 
Interface (ESCI). 

Electric Vehicle Supply Equipment 
(EVSE) 

PEV connects to the grid using an Electric Vehicle Supply 
Equipment (EVSE). Electric Vehicle Supply Equipment 
(EVSE) is the physical electrical cord and connectors that 
are specified by applicable SAE standards (e.g., SAE 2293, 
J1772, J2836 & J2847.) that provide transfer of electrical 
energy from energy portal to PEV.  This can be 120V or 
240V AC depending upon connection.  Two type of 
connection include 1) EVSE cordset and 2) Premise 
Mounted version. The Premise EVSE would not include the 
charger for AC (Level 2) energy transfer described in 
J1772. This would expect the charger to be included with 
the vehicle. If the EVSE included a charger, DC (Level 3) 
energy transfer is expected and the vehicle would not 
include the charger since it was within the EVSE. This 
EVSE that includes the charger may also be capable of AC 
energy transfer at both 120V (Level 1) and 240V (Level 2) 
levels as described in J1772. 

 241 

1.4 References 242 

S. Bradner, Key words for use in RFCs to Indicate Requirement Levels, 243 

http://www.ietf.org/rfc/rfc2119.txt, IETF RFC 2119, March 1997.Informative References 244 

• Southern California Edison SmartConnect Program Use Case: P1 – Utility Provides 245 

Services to Plug-In Electric Vehicle (PEV) Customer 246 

• Southern California Edison SmartConnect Use Case: P2 – Customer Connects Plug-In 247 

Electric Vehicle (PEV) to Premises Energy Portal 248 

• Southern California Edison SmartConnect Use Case: P3 - Customer Enrolls in a PEV 249 

Demand-Side Management Program 250 

• SAE Vehicle Use Case Task Force J2836/1™ 251 

• Energy Independence and Security Act of 2007 252 

2.0 OPENADR BUSINESS RATIONALE 253 

 254 
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This section describes the business rationale behind OpenADR – that is, the fundamental 255 

business justification for defining the system. 256 

 257 

2.1 Background 258 

 259 

In response to local and federal initiatives toward improving grid reliability and promoting 260 

consumer involvement in balancing supply and demand of energy resources, the Open Smart 261 

Grid (OpenSG) subcommittee within the UCA International Users Group has organized a 262 

number of working groups and task forces to develop requirements and specifications for Smart 263 

Grid needs.  Subsequently, a task force (OpenADR) has been formed within OpenSG to gather 264 

requirements and use cases for ADR from all interested stakeholders, including utilities, 3rd 265 

parties, consumers, regulators, and others. 266 

Under the Energy Independence and Security Act (EISA) of 2007, the National Institute of 267 

Standards and Technology (NIST) was given the “primary responsibility to coordinate 268 

development of a framework that includes protocols and model standards for information 269 

management to achieve interoperability of smart grid devices and systems…” [EISA Title XIII, 270 

Section 1305].  NIST has engaged a broad range of stakeholders in the development of a Smart 271 

Grid Interoperability Standards Roadmap and the formation of the SmartGrid Interoperability 272 

Panel (SGIP).  The outcome of two workshops hosted by NIST was a list of critical standards 273 

and standards development activities needed for the Smart Grid.  In an August 10, 2009 report, 274 

NIST proposed a set of fourteen Priority Action Plans (PAPs) (and still growing) for developing 275 

standards necessary to build an interoperable Smart Grid. PAP09: Standard DR and DER 276 

Signals
3
 is one of these PAPs. 277 

The UCA OpenSmartGrid organization, in conjunction with The North American Energy 278 

Standards Board (NAESB), developed the document “Framework for Integrated Demand 279 

Response (DR) and Distributed Energy Resources (DER) Models”. This work was the 280 

foundation for the NAESB “Requirements Specification for Retail Standard DR Signals – for 281 

NIST PAP09”. This document served as the Requirements Document for the “OpenADR 1.0 282 

System Requirements Specification” which was ratified by the OpenSG Executive Committee in 283 

October 2010. 284 

This document will build on the works cited above and describes only the new functionality to be 285 

addressed in OpenADR 2.0. 286 

2.2 Opportunity 287 

 288 

Define an open standard interoperable interface that addresses Automated Demand Response.  289 

The initial scope of OpenADR 1.0 as defined in the System Requirements specification 1.0 290 

excluded some functional areas that were targeted as part of the Framework and NAESB 291 

Requirements in order to allow the baseline work to be completed without attempting to keep 292 

aligned with on-going efforts within other PAPs or SGIP Working Groups.  293 

                                                           
3 Details of the PAP09 Objectives and Task Plan can be found at: PAP09DRDER 
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There is now the opportunity to address some of the broader or cross-cutting issues not addressed 294 

in OpenADR 1.0. 295 

 296 

2.3 Objectives  297 

Goal: Finish Phase 2 Business and User Requirements 2.0 and the System Requirements 298 

Specification (SRS) 2.0 document by August 2011.. 299 

 300 

2.4 Risks 301 

• Other standards bodies or users groups with conflicting work or agendas. 302 

2.5 Specific Business Requirements 303 

 304 

The business requirements provide a frame of reference, or domain, in which to define a specific 305 

system.  In some senses, the business requirements serve as constraints on a project’s vision and 306 

scope.  As such, they are generally defined independently and in advance of the vision and 307 

scope. 308 

There may be a need (due to regulatory or other considerations) for alternate authorization 309 

approaches (in conjunction with federal and state law); however, specific conformance with the 310 

requirements outlined in this document is encouraged. 311 

The key words MUST, MUST NOT, REQUIRED, SHALL, SHALL NOT, SHOULD, SHOULD  312 

NOT, RECOMMENDED, MAY, and OPTIONAL in this document are to be interpreted as 313 

described in [RFC2119]. 314 

The following table lists specific business requirements for OpenADR 2.0.   315 

 316 

ID Business Requirement 

OADR BREV-1 The utility MAY offer the Customer a PEV tariff that provides a low rate for 
off-peak charging and a higher rate for on-peak charging.  (SAE J2836/1 
™Reference PEV U1, PEV U2) 

OADR BREV-2 The utility MUST provide services to support energy supplied to customer PEV 
(Reference SAE J2836/1 ™PEV U1, PEV U2) 

OADR BREV-3 The utility MUST implement an enrollment system for Customers with a PEV 
including registration and commissioning. (Reference SAE J2836/1 ™PEV U1, 
PEV U2) 

OADR BREV-4 The utility’s Energy Services Communication Interface (ESCI) SHALL allow for 
the establishment of a communications session (communications binding), at 
a premise location each time a PEV plugs in for charging. (Reference SAE 
J2836/1 ™PEV U1, PEV U2) 
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OADR BREV-5 Information related to utility PEV programs, energy usage, and PEV charging 
status/information SHOULD be made available to the Customer for viewing 
via a website or other customer provided display equipment (Reference SAE 
J2836/1 ™PEV U1, PEV U2) 

OADR BREV-6 If available, the Customer MAY select green energy as a charging option for 
PEV vehicles (Reference SAE J2836/1 ™PEV U5). 

OADR BREV-7 The Customer MAY select the priority of the energy charging request which 
indicates the urgency of the charging need. (Reference: SAE J2836/1 ™PEV 
U5) 

OADR BREV-8 The Customer MAY select to optimize the charging of the PEV (Reference: SAE 
J2836/1 ™) 

OADR BREV-9 The utility (or ESCO) MUST authenticate PEV enrollment requests (Reference: 
SAE J2836/1 ™) 

OADR BREV-10 The Customer MAY elect a program that allows their PEV to discharge onto 
the grid 

OADR BRDG-
118 

Distributed Generation may participate or Opt-out of a DR Event based on 
economic considerations regarding the cost of energy during the event. Price 
information during the event shall be sufficient to support the economic 
considerations.  

OADR BRDG-
129 

Distributed Generation shall have the ability to communicate and Opt-out for 
a specific DR Event. 

OADR BRDG-
130 

Distributed Generation shall have the ability to enroll (register) resources in 
DR Programs. 

OADR BRDG-
141 

Distributed Generation resources should have the ability to consume DR Event 
signals for regulation services. 

OADR BRFD-
152 

FastDR shall support dispatch frequencies from 4 seconds to many minutes. 

OADR BRFD-
163 

FastDR shall support telemetry rates as fast as 4 seconds. 

OADR BRFD-
174 

FastDR shall support DR Resources dispatched in the 1000's. 

OADR BRFD-
185 

Add Demand Response communications must be secure and support the 
normal set of features including integrity, confidentiality, availability, and 
authenticity. Non-repudiation may also be required. 

OADR BRFD-
196 

Demand Response Dispatches are typically usage levels and may represent 
either a specific usage set point (i.e. like a generator) or may be an offset 
from baseline. 

OADR BRFD- Dispatches may have specific start and stop times or they may be open ended 

Formatted Table
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2017 meaning it is a command that is followed until the resource is told otherwise. 

OADR BRFD-
1821 

All communications must be reliable.4 

 317 

 318 

3.0 OPENADR VISION 319 

 320 

This section on OpenADR Vision attempts to define the full potential of OpenADR interface, 321 

rather than just those elements that will be part of the initial release.  322 

3.1 Project Vision Statement 323 

 324 

The vision of the OpenADR effort is that a consistent set of business requirements can be used to 325 

foster the development of standard interfaces to facilitate Demand Response.  This work will be 326 

provided to stakeholders to develop standards and best practices that will foster innovation. 327 

3.2 Major Features 328 

 329 

This section attempts to delineate all features that are (and specifically are not) part of the 330 

broader OpenADR vision for Phase 2. 331 

 332 

Feature In Out 

Support for Plug-in Vehicles (PEV) communication in the context of Utility 
Programs 

X  

Support for FastDR communication as defined in this document. X  

Support for Distributed Generation communication for use cases defined as 
in scope in this document. 

  

Support for Distributed Generation communication by Utility Customers X  

Support for Distributed Generation communication by non-utility Customers 
or Distributed Generation supplied outside of the customer’s registered 
location (such as PEV or other roaming sources). 

 X 

 333 

                                                           
4
 Reliable messaging is the assurance that the correct messages have been delivered across a network exactly once, 

and in the correct order. The use of WS-ReliableMessaging  protocol is not required to meet this requirement. 
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3.3 Assumptions and Dependencies 334 

 335 

The following assumptions were made in development of these requirements. 336 

• Use Cases for PEV are defined on other cited documents, and are assumed to be 337 

representative and complete. 338 

• Use Cases for FastDR are based on work done in conjunction with CAISO and others. 339 

The assumption is that variations in regional market structures do not affect the basic 340 

requirements. 341 

  342 

4.0 OPENADR SCOPE 343 

 344 

This section on OpenADR 2.0 Scope attempts to constrain the definition of the 2.0 version of 345 

OpenADR. 346 

 347 

4.1 Scope of Initial Release 348 

 349 

OpenADR 1.0 scope is limited to the items as defined in the Scope section of the “OpenSG 350 

OpenADR 1.0 System Requirements Specification”. 351 

 352 

4.2 Scope of OpenADR Phase 2  353 

 354 

The 2.0 Version of OpenADR consists of addressing the following areas for Demand Response: 355 

1. Plug-in Electric Vehicle (PEV) 356 

2. Fast Demand Responses (FastDR) 357 

3. Distributed Generation (DG)
5
 358 

4. Security 359 

Security Use Cases and Requirements are addressed in the “OpenADR Security Profile” which is 360 

being developed jointly with the SG Security (UtilSec) Team. 361 

 362 

4.3 Limitations and Exclusions 363 

 364 

                                                           
5 Distributed Generation was originally described as Distributed Energy Resources (DER). 
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The following table lists specific features associated within the areas in scope for 2.0 and listed 365 

as in or out of scope. These are features more specific than defined for Major Features which 366 

arise during the Use Case Analysis. 367 

. 368 

Feature In Out 

Islanding of Distributed Generation  X 

   

   

   

   

 369 

5.0 OPENADR CONTEXT 370 

5.1 Stakeholder Profiles 371 

 372 

 373 

Stakeholder Stakeholder Goal 

Consumer Able to make informed decisions about their 
electric consumption by having timely access to 
current and historic consumption information; 
consumption is “more transparent” 

 Able to grant 3rd Parties access to their 
Consumption Data in order to receive 3rd Party 
value-added products and services.  

Utilities Provide better / more appropriate services to 
consumers 

 Provide the standard machine to machine 
interface to enable additional categories of 
services, as appropriate (including e.g. Demand 
Aggregation) 

 “Social” benefit 

 Increased customer satisfaction. 

 Access to customer Consumption Data is a basic 
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enabler of 3rd Party products and services 

3rd Parties Provide Smart Grid enabled products and 
services to energy consumers 

 Increases likelihood of utility providing 3rd Party 
access to consumer data.  

 Simplifies the utility interface , versus a non-
standard interface on a per-utility basis 

PUC Satisfies PUC goal of maximizing consumer value 

 Lowers utility overall costs 

 Lowers overall cost of data access 
implementations 

 374 

 375 

6.0 OPENADR USE CASES 376 

 377 

The following diagram shows an overview of the use cases involved in this recommendation.  378 

 379 
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uc DR Use Cases Overv iew Diagram (simple)

(from 5.0 Post DR Event Management)

5.0 Post DR Event 

Management

(from 4.0 Execute DR Event)

4.0 Execute DR Event

(from 3.0 Administrate DR Resource)

3.0 Administrate DR 

Resource

(from 2.0 Administrate Customer for DR)

2.0 Administrate Customer for 

DR

(from 1.0 Administrate DR Program)

1.0 Administrate DR Program

«precedes»

«precedes»

«precedes»

«precedes»

 380 
Figure 1 – DR Use Cases Overview  381 

Figure 1 is the high level overview of OpenADR. The scope is currently limited to the activities 382 

defined for 3.0 Administrate DR Resource (exclusive of 3.2 DR Bidding) and 4.0 Execute DR 383 

Event. The Figures 1-3 are provided for context of the OpenADR Use Cases defined below, and 384 

are fully defined in the NAESB PAP09 Retail Requirements. 385 
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uc 3.0 Administrate DR Resource

3.0 Administrate DR 

Resource
3.2 Administrate 

Distribution DR Resource

3.2.1 Update DR 

Resource
3.2.2 Register DR 

Resource

3.2.3 Remov e DR 

Resource

3.2.5 Administrate 

DER for DR Purpose

3.3 DR Bidding
3.2.4 Administrate 

DR Asset (Direct)

3.2.4.1 Register DR 

Asset

3.2.4.2 Update DR 

Asset

3.4.2.3 Remove DR 

Asset

3.3.1 Retail DR Bid to 

Supply (Offers) 3.3.2 DR Bid to Buy

Serv ice Prov ider

(from Actors)

«include»
«extend»

«include» «include» «include»

«extend» «extend»

«include»

«include»

«include»

 386 

Figure 2 Administrate DR Resource 387 
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uc Execute DR Ev ent

4.0 Execute DR Ev ent

4.2 Notify DR Ev ent 

(Retail)

4.6 Dispatch DR 

Instructions (Retail)

4.4 Broadcast DR 

Message (Price Plus 

Information) 

4.7 DR Direct Load 

Control (Retail)

Serv ice Prov ider

(from Actors)

Resource

(from Actors)

4.8 DR Event 

Execution
4.9 Operational 

Coordinations «include»

«invokes»«invokes»

 388 

Figure 3 - Execute DR Event 389 

6.1 OPENADR USE CASES for PEV 390 

Before exploring the PEV use cases that are pertinent for the OpenADR 2.0 discussion it is 391 

important to understand the following use cases in the overall context of the use cases as they 392 

were developed by SAE.  The focus of this exploration will be the utility related use cases (U1 – 393 

U5), but there are other related use cases that will inform the discussion as shown in the 394 

following figure. 395 
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 396 

Figure 4 : SAE PEV use cases, relationships, and dependencies. Source: SAE J2836™ Vehicle Use 397 

Case Task Force 398 

 The SAE J2836 standard describes several use cases that can inform the discussion on the use of 399 

PEVs in a demand response context.  There are two classes of communication; 1) that associated 400 

with enrolling the PEV in a specific utility program 2) the messages associated with the 401 

respective program once the PEV is enrolled. 402 

For the purposes of demand response TOU is out of scope.  While TOU covers location, amount 403 

of usage, and price associated with a particular load, TOU rates do not change very often and are 404 

usually associated with a tariff set by the local jurisdictional authority.  The other programs noted 405 

in the SAE standard are within scope as they include various schemes whereby some signal is 406 

sent by a utility, aggregator, ESCO, or other entity that causes the load to change. 407 

Additionally, in terms of enrollment there is a generic enrollment case, and each of the U use 408 

cases cover one of the utility programs.  However, the only differences between the uses cases is 409 

the program to be enrolled in and an alternative scenario where the enrollment may be handled 410 

by an ESCO.  Other than those two distinctions the use cases are the same.  Therefore for the 411 

purposes of the OpenADR assessment the enrollment use cases have been consolidated below. 412 

One other point of interest in terms of PEV and DR related communications is the SAE 413 

assumption that the PEV connects to the ESI in a PULL method, that is, once the PEV connects 414 

it polls the ESI for any DR related event information.  This must also assume that any DR related 415 
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information must be sent to the ESI by the utility or other third party.  Typcially sending 416 

information to an ESI employs a PUSH model, but a PULL model could also be used.  This high 417 

level communication concept is illustrated below. 418 

 419 

Figure 5 : High level conceptual model of PEV to ESI to Utility / Third Party communication 420 

 421 

6.1.1 PEV – Consolidated Enrollment Use Case 422 

 423 

Context: This use case presumes that the utility may have various programs associated with PEV 424 

ownership that may create an incentive for the PEV owner to partake in the respective programs.  425 

Of interest for demand response are the real-time pricing, direct load control, critical peak-426 

pricing, and optjmized energy charging programs noted in J2836/1™. 427 

Primary Actor: Consumer 428 

Stakeholders and Interests: Utility, 3
rd

 Party (ESCO) 429 

Preconditions:  430 

1. Customer has a PEV and wishes to enroll in TOU program;  431 

2. Utility or ESCO offers PEV Programs to its customers.  432 

Trigger(s):  433 

The Customer acquires a PEV and contacts the Utility to enroll in a PEV-related program. 434 

The customer may be prompted by the dealer, VM, retail store, utility and more for specific 435 

programs. 436 

 437 

Post-Condition: 438 

The Utility or ESCO has successfully enrolled the Customer PEV in the Program desired by the 439 

Customer. 440 

Activity Diagram: 441 

Formatted: Keep with next

Formatted: Caption



UCAIug OpenSG SG-Systems OpenADE Business and User Requirements Document 
 

 

v1.00, 29 October 2009 © Copyright 2009, UCAlug OpenSG SG-Systems, All Rights Reserved 16 

 

 act Consolidated PEV Activ ity Diagram

Customer

Uti lity / ESCO

Clearinghouse

PEV

ActivityIni tial

Becomes 

aware of 

Utility PEV 

programs

Activi tyFinal

ObjectNode2

[ESCO]

[Utili ty]

Process enrollment request

ObjectNode2

Schedule 

meter install
Install meter

Send PEV 

program info to 

customer

Initiate 

enrollment

ObjectNode1

Complete PEV 

enrollment

ObjectNode1

Determines 

commodity 

prov ider

Pass request to 

Clearinghouse

Authenticate 

customer

Confirm 

Enrollment

[Uti lity]

Complete Back-Office Processing

Switch to 

new serv ice

Issue final 

bill

Determine 

equipment use

Equipment 

installed

Determine when 

and where to 

use the 

Program

ObjectNode3

Set vehicle 

parameters

ObjectNode3

ObjectNode4

Accept 

parameters

ObjectNode4

 442 

Figure 65 : Customer enrolls a PEV in a demand response related programm either through a 443 

Utility or ESCO 444 

 445 

Main Success Scenario: 446 

This consolidated series of steps has been synthesized from SAE J2836/1™ general use case E, 447 

and utility enrollment use case U1 – U5. 448 

Step Actor Description Notes 

1 Customer Informed of program’s costs/benefits  

2 Customer Initiates enrollment (enrolls) in a 

specific program with Utility or ESCO 

Programs may be: 

TOU, RTP, CPP, 

DLC, Optimized 

Energy 

3 Clearinghouse Determines who provides the 

commodity 

 

4 ESCO / Utility Presents Customer with PEV program 

information and selections 

From use case E 

generic enrollment 

and each 

alternative 

scenario 

5 Customer Completes enrollment and returns it to 

the Utility or ESCO (web, mail, other) 

 

6 ESCO / Utility Authenticates the customer, customer 

account, premise information, and 

collects PEV information (e.g. PEVID) 

From use case E 

generic enrollment 

Authentication 

should occur 

before 

determining 

eligibility so only 

valid enrollments 

are processed 
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7 ESCO / Utility Confirms enrollment is complete, 

determine Customer eligibility and 

advises any next steps 

Combined two 

previous steps 

8 ESCO  Request meter installation from the 

Utility based on program enrollment 

 

9 Utility Utility schedules meter installation, 

issues cut-over order, and notifies 

customer of meter installation (in-

service) date 

From use case U1, 

U2, U3, U4 

10 Utility Utility installs meter and completes 

back-office administrative action 

From use case U1, 

U2, U3, U4 

11 Utility Utility switches service to TOU, CPP, 

Optimal Energy Charging, RTP, or 

DLC and issues final bill for old 

service 

From use case U1, 

U2, U3, U4 

12 Customer Customer determines whether to use 

Cordset, EVSE, or Premise unit; 

purchases from vehicles dealership, 

retail store, utility or ESCO as 

available 

 

13 Customer Customer self-installs or contracts 

installation of Cordset, EVSE, Premise 

unit 

 

14 Customer Additional control devices could be 

installed, dependent on program 

 

15 Customer Customer selects PEV program and 

sets parameters vehicle / EVSE / HAN 

to accept program objectives 

From use case E 

generic enrollment 

16 Customer Customer determines when/why to use 

the program 

 

 449 

Extensions: None 450 

 451 

Minimal Guarantees: Minimal guarantees. 452 

The Customer’s enrollment data has not been exposed to parties that are not required to complete 453 

an enrollment. 454 

Success Guarantees:  455 

The Customer’s enrollment request has been authenticated 456 

The Customer’s PEV is enrolled in the desired Program. 457 

 458 

Frequency of Occurrence:  Minimum frequency will be one.  However, it is assumed that there 459 

may be a duration associated for the enrollment at the conclusion of which the Customer may 460 

have the option to extend the program that they are enrolled in, or enroll in a different PEV-461 

related program. 462 

 463 
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6.2 OPENADR USE CASES for Distributed Generation 464 

Distributed generation, also called distributed energy, generates electricity from many small de-465 

centralized energy sources. 466 

As the concept of Demand Response is expanded to include generation as an equivalent to 467 

negative load, Distributed Generation offers additional options in response to DR Objective or 468 

Price Signals. Additionally Distributed Generation is capable of fulfilling other ancillary services 469 

which are identified in the use cases. 470 

The Distributed Generation Resource is assumed to be in an existing state of generate, charge or 471 

discharge, with varying rates of buy, use, and sale of power, and capable of moving to another 472 

state in response to DR related signals. 473 

The model for the Distributed Generation Use Cases assumes a constantly recurring evaluation 474 

of the relative costs and capabilities for each of the options. There is no sequence of states and 475 

only charge/discharge can not happen concurrently. The Energy Management System might 476 

decide on a mix of generate, buy, charge/discharge, load reduction an any given moment based 477 

on capabilities, constraints, and best economic choice available to the facility. 478 

Use Cases 1 through 4 represent the four different outcomes of the decision process when 479 

impacted by the conditions of a Demand Response Event. The activity diagram below represents 480 

the consolidation of those use cases as a series of choices in a single diagram. 481 

Activity Diagram 482 

act DG Consolidated Process (U1-U4)
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Determine Relativ e Price 

Points for Economic 

Decisions

Buy Power

(from DG1 Local Generation)

Generate Power (for Sale, 

Use, or Storage) Charge

Discharge

Consume Locally

Sell Pow er

Shed

Adjust Storage 

Rate

(from DG4 - Curtai l  Storage Charing)

Determine Economic 

Optimization from 

Price Point and 

Capabilities

Opt Out of 

Ev ent

(from DG1 Local Generation)

Receiv e Opt 

Out

(from DG1 Local Generation)

Prov ide Feeback 
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(from DG4 - Curtai l  Storage Charing)

Receiv e 

Ev ent 
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(from DG4 - Curtai l  Storage Charing)
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External Cost vs.
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Available Storage

 483 

Figure 76 – UC 1-4 DG Consolidated Process 484 
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6.2.1 DG – Local Generation 485 

 486 

Context: A facility that has its own local energy resources uses the market to make up for 487 

shortfalls to meet local requirements. The customer has agreed to shed load based on the terms of 488 

a Demand Response Program, but when the request comes in the facility cannot participate; for 489 

example, because the load is in process or otherwise critical.  The Program penalty may make it 490 

worthwhile to ramp generation.  Considerations are the cost of energy during critical event plus 491 

the penalty may make it more economical to ramp up generation capacity. 492 

Primary Actors: Consumer, Facility / Facility Management System, Utility or DR Aggregator 493 

(DR Controlling Entity or Virtual Top Node) 494 

Stakeholders and Interests: Customer, Utility, possible 3
rd 

Party DR Aggregator 495 

Preconditions:  496 

1. Facility has its own energy resources and uses the market to make up shortfall.  497 

2. Customer has enrolled facility as a Resource for a DR Program 498 

 499 

Trigger(s):  500 

DR Event Signal is received or requested by the facility. 501 

Main Success Scenario: 502 

1. Facility receives DR Event Signal (objective or price). 503 

2. Ramp generation in response to DR signal to support critical loads. 504 

3. Price responsive generators ramp up when grid cost exceeds operational cost. 505 

Post-Condition: 506 

Provide local generation to reduce demand on the grid. 507 

 508 

Activity Diagram: 509 

Comment [BB1]: Provide local generation to 

reduce demand on the grid. 

Facility has its own energy resources and uses the 

market to make up shortfall.  

Local generation provides watts on the facility side 

of the meter. 

Renewable energy sources such as solar and wind 

provide forecast-able watts that factor into the grid 

demand forecast. 

Ramp generation in response to DR signal to support 

critical loads. 
Price responsive generators ramp up when grid cost 

exceeds operational cost 

 



UCAIug OpenSG SG-Systems OpenADE Business and User Requirements Document 
 

 

v1.00, 29 October 2009 © Copyright 2009, UCAlug OpenSG SG-Systems, All Rights Reserved 20 
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 510 

Figure 87 – DG1 Local Generation 511 

6.2.2 DG – Charge Storage 512 

 513 

Context: Consumer has onsite storage that can absorb excess energy or charge during off-peak / 514 

low-cost periods.  The stored energy can later be discharged to support DR. 515 

Primary Actor: Consumer, Facility / Facility Management System 516 

Stakeholders and Interests: Customer, Utility, possible 3rd Party DR Aggregator 517 

Preconditions:  518 

1. Onsite storage is not already charged 519 

2. A price point has been determined and set when it is economical to charge the storage 520 

device 521 

3. Off peak rates (Nighttime) energy rates can be very low / negative 522 

4. Consumer receives incentives to charge during over supply 523 

Trigger(s):  524 

Price point falls below the set point to begin the charge cycle.. 525 

Main Success Scenario: 526 

1. Energy is economically stored such that a discharge results in a net cost saving to the 527 

consumer 528 
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Post-Condition: 529 

Consume excess supply by storing energy off-peak 530 

Activity Diagram: 531 

act DG2 - Charge Storage
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 532 

Figure 98 – DG2 Charge Storage 533 

6.2.3 DG – Discharge energy stored during peak demands 534 

 535 

Context: Consumer has onsite storage that is fully or partially charged and can be discharged to 536 

support critical loads, or brought to bear to in addition to, or in lieu of, load reductions during a 537 

DR event.  Stored energy could be thermal or other forms that produce electricity upon discharge 538 

or otherwise offset the use of electricity (e.g. ice storage to offset HVAC load).  Adequate 539 

amounts of storage can be used to reliably power critical loads for well defined durations during 540 

DR events or grid outages. 541 

Primary Actor: Consumer, Facility / Facility Management System 542 

Stakeholders and Interests: Customer, Utility, possible 3
rd

 Party DR Aggregator 543 

Preconditions:  544 

1. Storage resource is fully or partially charged 545 

2. A DR price signal, DR severity level, or demand limit threshold is  used to determine the 546 

point at which the storage resource will discharge. 547 
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Trigger(s):  548 

Price point, DR signal severity level, or demand limit threshold is reached that triggers the 549 

storage resource to discharge. 550 

Main Success Scenario: 551 

1. DR load offset targets are achieved. 552 

2. Demand limit thresholds are respected. 553 

3. Facility requirements for power reliability to critical loads are met. 554 

Post-Condition: 555 

Energy is supplied to the grid or load is offset. 556 

Activity Diagram: 557 
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 558 

Figure 109 – DG3 Discharge Storage 559 

6.2.4 DG – Curtail Storage Charging 560 

 561 

Context: Consumer has energy storage resources whose charge cycle can be curtailed during a 562 

DR event. 563 

Primary Actor: Consumer, Facility / Facility Management System 564 

Stakeholders and Interests: Customer, Utility, possible 3rd Party DR Aggregator 565 

Preconditions:  566 

1. Storage resource is in the process of charging. 567 

2. A DR price point, DR severity level, or demand limit threshold is used to determine when 568 

to suspend charging cycle. 569 
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Trigger(s):  570 

A DR price point, DR severity level, or demand limit threshold is reached that triggers the charge 571 

cycle to be suspended.. 572 

Main Success Scenario: 573 

1. Load from the storage charging is shifted to when the price lowers, DR event ends, or 574 

demand thresholds can be respected. 575 

Post-Condition: 576 

Curtailment of storage for requested interval. 577 

Activity Diagram: 578 
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 579 

Figure 1110 – DG4 Curtail Storage Charging 580 

6.2.5 DG – Compensate for Variable DER 581 

 582 

Context: Variable generation sources such as wind and solar can be compensated for by 583 

shedding or ramping load.  The load response must be “fast”.  Sudden drops or ramps in the 584 

variable generation are generally forecastable in the short term (e.g. sunrise/sunset, approaching 585 

clouds, wind gusts/lulls). 586 

Primary Actor: Consumer, Facility / Facility Management System 587 

Stakeholders and Interests: Customer, Utility, possible 3rd Party DR Aggregator 588 

Preconditions:  589 



UCAIug OpenSG SG-Systems OpenADE Business and User Requirements Document 
 

 

v1.00, 29 October 2009 © Copyright 2009, UCAlug OpenSG SG-Systems, All Rights Reserved 24 

 

1. Consumer has onsite variable generation resource.   590 

2. Loads are available to shed in response to a drop in production 591 

3. Loads or storage are available to ramp in response to an increase in production 592 

 593 

Trigger(s):  594 

Sudden drop or rise in variable generation. 595 

Main Success Scenario: 596 

1. Loads are shed to compensate for a drop in generation 597 

2. Excess energy is supplied to the grid, additional loads, or onsite storage. 598 

Post-Condition: 599 

Loads are operating as normal. 600 

Activity Diagram: 601 
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Figure 1211 – DG5 Compensate for Variable DER 603 

6.2.6 DG – Advertise DER Capabilities 604 

 605 

Context: Consumer has onsite resources that can be offered to the utility to support grid 606 

operations and reliability.   Base generation forecast is folded into the overall demand forecast 607 

while additional capacity or services are offered at market rates. 608 

The capabilities include: 609 
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• Expected kW / kWH 610 

o Contingency Reserve 611 

• Ancillary Services 612 

o VAR Support (Voltage Control) 613 

o Voltage ride-through (stay connected, disconnect, provide Voltage Control 614 

Service) 615 

o Frequency regulation 616 

• Associated costs 617 

• Emissions characteristics  618 

• Availability, Duration 619 

o Response Time 620 

o Ramp Time 621 

 622 

Primary Actor: Consumer, Facility / Facility Management System 623 

Stakeholders and Interests: Customer, Utility, possible 3rd Party DR Aggregator 624 

Preconditions:  625 

1. Distributed Resource has some pre-defined knowledge of its capabilities and constraints. 626 

2. Generation resources are characterized according to:  627 

a. Type of resource – Watts, VARS, Hz, Volts, other 628 

b. Price of resource 629 

c. Emission characteristics 630 

d. Availability 631 

e. Duration 632 

f. Response time 633 

g. Ramp time 634 

3. Utility is made aware of resources 635 

 636 

Trigger(s):  637 

Utility calls upon resource to be dispatched.. 638 

Main Success Scenario: 639 

1. Grid reliability is maintained by operation of resource 640 

Post-Condition: 641 

Consumer is credited for performing requested service / dispatching of resource 642 
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Activity Diagram: 643 

act DG6 - Adv ertise DER Capabilities

DR Controll ing Entity / VTN

Resource

Register 

Resource

Registered 

Resource

 644 

Figure 1312 – DG6 Advertise DER Capabilities 645 

6.2.7 DG – Islanding 646 

 647 

Context: Consumer has adequate onsite generation/storage resources to operate critical loads 648 

independent from the grid.  During times of grid instability or DR events, the consumer can 649 

isolate the premise from the grid completely while maintaining operations. 650 

Primary Actor: Consumer, Facility / Facility Management System 651 

Stakeholders and Interests: Customer, Utility, possible 3rd Party DR Aggregator 652 

Preconditions:  653 

1. Consumer has a micro-grid capable of supporting operations while the grid is down or 654 

under stress. 655 

 656 

Trigger(s):  657 

Grid quality falls out of spec or a severe DR event is issued.. 658 

Main Success Scenario: 659 
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1. Consumer maintains operation of critical loads during event or outage 660 

2. Consumer facility is reconnected to the grid when the event or outage has completed. 661 

Post-Condition: 662 

Consumer facility is reconnected to the grid and normal operations ensue. 663 

Use Case Diagram: 664 

uc DG7 - Islanding

Disconnect from 

Grid

Ramp local 

generation

Grid Asset 

(Resource)

Shed non-critical 

loads

Islanding is normally considered to be part of 

Distribution Automation (DA).  While it may make 

use of Distributed Generation assets, when an 

outage event occurs the islanding capability may be 

out of scope for consideration as part of Demand 

Response signaling from the Util i ty or other Third 

Party.

«precedes»

«precedes»

 665 

Figure 1413 – DG7 Islanding 666 

6.2.8 DG – Provide regulation services 667 

 668 

Context: Consumer has generation devices capable of providing regulation services such as 669 

reactive power, voltage, and frequency regulation.  These services may be dispatchable or 670 

operated autonomously by preprogramming of responses to prescribed conditions. 671 

 672 

Primary Actor: Consumer, Facility / Facility Management System 673 

Stakeholders and Interests: Customer, Utility, possible 3rd Party DR Aggregator 674 

Preconditions:  675 

1. Consumer resources have been advertised to the utility for dispatch 676 
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2. Consumer resources have been preprogrammed to operate autonomously according to the 677 

utility requirements. 678 

 679 

Trigger(s):  680 

Regulation service is called upon by the utility and dispatched by the consumer.  Or grid 681 

conditions invoke pre-programmed autonomous response. 682 

Main Success Scenario: 683 

1. Grid reliability and quality are maintained. 684 

Post-Condition: 685 

Consumer is compensated for dispatch or operation of regulation services. 686 

Activity Diagram: 687 

act DG8 - Prov ide regulation serv ices

DR Controll ing Entity / VTN

Resource

Send Demand 

Response Signal 

(Price or 

Objective)

(from DG1 Local Generation)

Reciev e Demand 

Response Signal

(from DG1 Local Generation)

Prov ide 

Regulation 

Serv ice

Prov ide 

Feeback if 

during Ev ent

(from DG4 - Curtail Storage Charing)

Receiv e 

Ev ent 

Feedback

(from DG4 - Curtail Storage Charing)

 688 

Figure 1514 – DG8 provide Regulation Services 689 

6.3 OPENADR USE CASES for FastDR 690 

Fast Demand Response (FastDR) is characterized by support of fast dispatch frequencies ranging 691 

from 4 seconds to several minutes. One of the intended uses is to support some types of ancillary 692 

services that require a response in the 4 second to 10 minute range. These services may include: 693 

• Regulating Reserve 694 
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• Load Following or  Fast Energy Markets 695 

• Spinning Reserve 696 

• Non-Spinning Reserve 697 

• Replacement or Supplemental Reserve 698 

The FastDR Use Cases are in three areas: Asynchronous Dispatch, Polled Dispatch and 699 

Telemetry.  700 

uc Fast DR Interactions

Fast DR Interactions

Asynchronous 

Dispatch

Polled Dispatch

Telemetry

DR Controlling Entity

DR Resource

 701 
Figure 1615 – Fast DR Interactions 702 

 703 

6.3.1 FastDR – Asynchronous Dispatch 704 

 705 

Context: Dispatch of DR Signals is supported in both a “push” and “pull” (a.k.a. Callback) 706 

interaction pattern. DR Resources of Asynchronous Dispatch must be capable of consuming a 707 

Dispatch that is sent without a preceding request for dispatch.  708 

Primary Actors: DR Controlling Entity, DR Resource 709 

Stakeholders and Interests: Utility, Customers, and 3rd Party service providers 710 

Preconditions:  711 

1. The DR Controlling Entity and parties representing the DR Resource have enrolled in the 712 

same DR Program. 713 

 714 

Comment [BB2]: Left out Voltage Control 
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Trigger(s):  715 

DR Event has been announced by a Market Operator or Utility. 716 

Main Success Scenario: 717 

1. DR Dispatch is sent to DR Resource. 718 

2. Receipt Acknowledgement (if requested) is sent from Resource to originating DR 719 

Controlling Entity. 720 

Post-Condition: 721 

 722 

Sequence Diagram: 723 

sd Asynchronous Dispatch (Two Party)

DR Controll ing Entity DR Resource

Dispatch(setpoint, dispatch level, )

Acknowledgement()

 724 

Figure 1716 – Fast DR Asynchronous Dispatch (Two Party) 725 

6.3.2 FastDR – Asynchronous Dispatch with Communications Hierarchy 726 

 727 

Context: The Asynchronous Dispatch can occur through layers of service providers such as DR 728 

Aggregators or Communications Intermediaries. The latency requirements are measured from 729 

the time of initial dispatch to the point where the requested action is performed.  730 

Primary Actors: DR Controlling Entity, DR Resource, DR Service Provider (Intermediary) 731 

Stakeholders and Interests: Utility, Customers, and 3
rd

 Party service providers 732 

Preconditions:  733 

1. The DR Controlling Entity, Intermediaries and parties representing the DR Resource 734 

have enrolled in the same DR Program 735 

 736 
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Trigger(s):  737 

DR Event has been announced by a Market Operator or Utility. 738 

Main Success Scenario: 739 

1. DR Dispatch is sent to Intermediary(ies). 740 

2. DR Dispatch is forwarded to another intermediary or the DR Resource. 741 

3. The DR Resource that actually supplies the service is able to respond within the required 742 

response time. 743 

Post-Condition: 744 

 745 

Sequence Diagram: 746 

sd Asynchronous Dispatch (w / Comms Heirarchy)

DR Controll ing Entity w/ Aggregated Communications

DR Controll ing Entity DR ResourceCommunications

Intermediary

Dispatch()

Acknowledge()

Dispatch()

Acknowledge()

 747 

Figure 1817 – Fast DR Asynchronous Dispatch (with Communications Hierarchy) 748 

6.3.3 FastDR – Asynchronous Dispatch with Load Aggregation 749 

 750 

Context: The Asynchronous Dispatch can occur through layers of service providers such as DR 751 

Aggregators or Communications Intermediaries. The latency requirements are measured from 752 

the time of initial dispatch to the point where the requested action is performed. 753 

Primary Actors: DR Controlling Entity, DR Resource, DR Service Provider (Aggregator) 754 

Stakeholders and Interests: Utility, Customers, and 3
rd

 Party service providers. 755 

Preconditions:  756 
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1. The DR Controlling Entity, DR Aggregators and parties representing the DR Resource 757 

have enrolled in the same DR Program. 758 

 759 

Trigger(s):  760 

DR Event has been announced by a Market Operator or Utility. 761 

Main Success Scenario: 762 

1. DR Dispatch is sent to Aggregator(s). 763 

2. DR Dispatch is forwarded (with de-aggregated requirements applied) to another 764 

aggregator or the DR Resource. 765 

3. The DR Resource that actually supplies the service is able to respond within the required 766 

response time 767 

Post-Condition: 768 

 769 

Sequence Diagram: 770 

sd Asynchronous Dispatch (w/ Load Aggregation)

Aggregated DR Resouce

DR Controll ing Entity DR ResourceDR Resource (Aggregator)

Dispatch()

Acknowledgement()

Dispatch()

Acknowledgement()

 771 

Figure 1918 – Fast DR Asynchronous Dispatch (with Load Aggregation) 772 

6.3.4 FastDR – Polled Dispatch – Two Party 773 

 774 

Context: Dispatch of DR Signals is supported in both a “push” and “pull” (a.k.a. Callback) 775 

interaction pattern. DR Resources of a Polled Dispatch will request the latest Dispatch from the 776 

DR Controlling Entity. 777 

Primary Actors: DR Controlling Entity, DR Resource 778 
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Stakeholders and Interests: Utility, Customers, and 3
rd

 Party service providers 779 

Preconditions:  780 

1. The DR Controlling Entity and parties representing the DR Resource have enrolled in the 781 

same DR Program. 782 

 783 

Trigger(s):  784 

DR Event has been announced by a Market Operator or Utility.. 785 

Main Success Scenario: 786 

1. DR Resource requests latest DR Dispatch from DR Controlling Entity. 787 

2. DR Dispatch is sent to DR Resource. 788 

Post-Condition: 789 

 790 

Sequence Diagram: 791 

sd Polled Dispatch (Two Party)

DR Controll ing Entity DR Resource

Dispatch Request()

Dispatch Response()

 792 

Figure 2019 – Fast DR Polled Dispatch (Two Party) 793 

6.3.4 FastDR – Polled Dispatch with Communications Hierarchy (Pull) 794 

 795 

Context: The Polled Dispatch can occur through layers of service providers such as DR 796 

Aggregators or Communications Intermediaries. The latency requirements are measured from 797 

the time of initial dispatch to the point where the requested action is performed. Note that the 798 

“pull” scenario is only applicable to the interaction with the Resource associated with the final 799 

end point in this case.  800 

Primary Actor: DR Controlling Entity, DR Resource, DR Service Provider (Intermediary) 801 

Stakeholders and Interests: Utility, Customers, and 3
rd

 Party service providers 802 

Preconditions:  803 

1. The DR Controlling Entity, Intermediaries and parties representing the DR Resource 804 

have enrolled in the same DR Program. 805 
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 806 

Trigger(s):  807 

DR Event has been announced by a Market Operator or Utility. 808 

Main Success Scenario: 809 

1. DR Dispatch is sent to Intermediary 810 

2. DR Resource requests the latest Dispatch. 811 

3. DR Dispatch is forwarded to the DR Resource. 812 

4. The DR Resource that actually supplies the service is able to respond within the required 813 

response time 814 

Post-Condition: 815 

 816 

Sequence Diagram: 817 

sd Polled Dispatch (w/ Comms Hierarchy)

DR Controll ing Entity w/ Aggregated Communications

DR Control l ing Entity DR ResourceCommunications

Intermediary

Dispatch()

Acknowledge()

Dispatch

Request()

Dispatch

Response()

 818 

Figure 2120 – Fast DR Polled Dispatch (with Communications Hierarchy) 819 

6.3.5 FastDR – Polled Dispatch with Load Aggregation (Pull at End Point Only) 820 

 821 

Context: The Polled Dispatch can occur through layers of service providers such as DR 822 

Aggregators or Communications Intermediaries. The latency requirements are measured from 823 

the time of initial dispatch to the point where the requested action is performed. Note that the 824 

“pull” scenario is only applicable to the interaction with the Resource associated with the final 825 

end point in this case. 826 

Primary Actor: DR Controlling Entity, DR Resource, DR Service Provider (Aggregator) 827 

Stakeholders and Interests: Utility, Customers, and 3
rd

 Party service providers 828 
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Preconditions:  829 

1. The DR Controlling Entity, Aggregators and parties representing the DR Resource have 830 

enrolled in the same DR Program. 831 

 832 

Trigger(s):  833 

DR Event has been announced by a Market Operator or Utility. 834 

Main Success Scenario: 835 

1. DR Dispatch is sent to Aggregator 836 

2. DR Resource requests the latest Dispatch. 837 

3. DR Dispatch is sent to the DR Resource. 838 

4. The DR Resource that actually supplies the service is able to respond within the required 839 

response time 840 

Post-Condition: 841 

 842 

Sequence Diagram: 843 

sd Polled Dispatch (w/ Load Aggregation case 1)

Aggregated DR Resouce

DR Controll ing Entity DR ResourceDR Resource (Aggregator)

Dispatch()

Acknowledgement()

Dispatch

Request()

Dispatch

Response()

 844 

Figure 2221 – Fast DR Polled Dispatch (with Load Aggregation) 845 

6.3.6 FastDR – Polled Dispatch with Load Aggregation (Pull at Each Level) 846 

Context: The Polled Dispatch can occur through layers of service providers such as DR 847 

Aggregators or Communications Intermediaries. The latency requirements are measured from 848 

the time of initial dispatch to the point where the requested action is performed. Note that the 849 
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“pull” scenario is only applicable to the interaction with both Aggregators and the Resource 850 

associated with the final end point in this case. 851 

Primary Actor: DR Controlling Entity, DR Resource, DR Service Provider (Aggregator) 852 

Stakeholders and Interests: Utility, Customers, and 3
rd

 Party service providers 853 

Preconditions:  854 

1. The DR Controlling Entity, Aggregators and parties representing the DR Resource have 855 

enrolled in the same DR Program. 856 

 857 

Trigger(s):  858 

DR Event has been announced by a Market Operator or Utility. 859 

Main Success Scenario: 860 

5. DR Dispatch is sent to Aggregator 861 

6. DR Resource requests the latest Dispatch. 862 

7. DR Dispatch is sent to the DR Resource. 863 

8. The DR Resource that actually supplies the service is able to respond within the required 864 

response time 865 

Post-Condition: 866 

 867 

Sequence Diagram: 868 

sd Polled Dispatch (w/ Load Aggregation case 2)

Aggregated DR Resouce

DR Controll ing Entity DR ResourceDR Resource (Aggregator)

Dispatch

Request()

Dispatch

Response()

Dispatch

Request()

Dispatch

Response()

 869 

Figure 2322 – Fast DR Polled Dispatch (with Load Aggregation Pull at Each Level) 870 
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6.3.7 FastDR – Telemetry 871 

Context: FastDR Telemetry Use Cases represent the upstream telemetry from the DR Resource 872 

and is used by the DR Controlling entity to verify and monitor the response DR Resource to the 873 

dispatch in real time. In the simplest case, Telemetry is provided from the DR Resource to the 874 

DR Controlling Entity.  875 

Primary Actors: DR Controlling Entity, DR Resource. 876 

Stakeholders and Interests: Utility, Customer 877 

Preconditions:  878 

1. DR Controlling Entity and DR Resource are enrolled in the same DR Program. 879 

2. DR Controlling Entity has successfully sent the DR Resource a DR Event Message. 880 

 881 

Trigger(s):  882 

DR Resource receives DR Event message with Telemetry requirements. 883 

Main Success Scenario: 884 

1. DR Resource sends a Telemetry Message to the DR Controlling Entity within an agreed 885 

upon interval. 886 

2. DR Controlling Entity sends acknowledgment to DR Resource. 887 

Post-Condition: 888 

 889 

Sequence Diagram: 890 

sd Telemetry

DR Controll ing Entity DR Resource

Telemetry()

Acknowledgement()

 891 

Figure 2423 – Fast DR Telemetry 892 

6.3.8 FastDR – Telemetry with Communications Hierarchy 893 

Context: FastDR Telemetry Use Cases represent the upstream telemetry from the DR Resource 894 

and is used by the DR Controlling entity to verify and monitor the response DR Resource to the 895 

dispatch in real time. Telemetry with a Communications Hierarchy is the case where the DR 896 
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Event message was sent via an Intermediary as defined in Use Case “FastDR – Asynchronous 897 

Dispatch with Communications Hierarchy” (either “Push” or  “Pull”). 898 

Primary Actors: DR Controlling Entity, DR Resource, Intermediary 899 

Stakeholders and Interests: Consumers, Utility, DR Service Providers 900 

Preconditions:  901 

1. DR Controlling Entity and DR Resource are enrolled in the same DR Program. 902 

2. DR Controlling Entity has successfully sent the DR Resource a DR Event Message via an 903 

Intermediary. 904 

 905 

Trigger(s):  906 

DR Resource has received a DR Event Message via an Intermediary. 907 

Main Success Scenario: 908 

1. DR Resource sends Telemetry Message to Communications Intermediary.  909 

2. Communications Intermediary sends Acknowledgment Message to DR Resource. 910 

3. Communications Intermediary sends Telemetry Message to DR Controlling Entity. 911 

4. DR Controlling Entity sends Acknowledgement Message to Communications 912 

Intermediary. 913 

Post-Condition: 914 

Sequence Diagram: 915 

sd Telemetry (w/ Comms Heirarchy)

DR Controll ing Entity w/ Aggregated Communications

DR Controll ing Entity DR ResourceCommunications

Intermediary

Telemetry()

Acknowledge()

Telemetry()

Acknowledge()

 916 

Figure 2524 – Fast DR Telemetry  917 
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6.3.9 FastDR – Telemetry with Load Aggregation 918 

Context: FastDR Telemetry Use Cases represent the upstream telemetry from the DR Resource 919 

and is used by the DR Controlling entity to verify and monitor the response DR Resource to the 920 

dispatch in real time. Telemetry with a Communications Hierarchy is the case where the DR 921 

Event message was sent via an Intermediary as defined in Use Case “FastDR – Asynchronous 922 

Dispatch with Load Aggregation” (either “Push” or “Pull”). 923 

Primary Actors: DR Controlling Entity, DR Resource, DR Aggregator 924 

Stakeholders and Interests: Consumers, Utility, DR Service Providers 925 

Preconditions:  926 

1. DR Controlling Entity, DR Aggregator and DR Resource are enrolled in the same DR 927 

Program. 928 

2. DR Controlling Entity has successfully sent the DR Resource a DR Event Message via 929 

the DR Aggregator. 930 

 931 

Trigger(s):  932 

DR Resource has received a DR Event Message via a DR Aggregator. 933 

Main Success Scenario: 934 

1. DR Resource sends Telemetry Message to DR Aggregator.  935 

2. DR Aggregator sends Acknowledgment Message to DR Resource. 936 

3. DR Aggregator sends Telemetry Message to DR Controlling Entity. 937 

4. DR Controlling Entity sends Acknowledgement Message to Communications 938 

Intermediary. 939 

Post-Condition: 940 

 941 

Sequence Diagram: 942 
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sd Telemtry (w/ Load Aggregation)

Aggregated DR Resouce

DR Controll ing Entity DR ResourceDR Resource (Aggregator)

Telemetry()

Acknowledgement()

Telemetry()

Acknowledgement()

 943 

Figure 2625 – Fast DR Telemetry (with Load Aggregation) 944 

 945 


