UCAIug OpenADR Taskforce
Face to Face Meeting

May 4t — May 6th, 2010



3 Day Agenda

Tuesday, May 4, 3:30 -5:30

— Overview of existing 1.0 version of OpenADR specification and its data models,
etc.

Wedesday, May 5, 10:30-12:00

— Confirm details of scope for SRS

— Discussion of general inter-domain interaction models to be used in SRS
Which entities?

Type of interactions that are in scope of SRS?

Wednesday, May 5, 3:30-5:30

— Utility enterprise integration and harmonization issues to be addressed in SRS
CIM, AMI-ENT, OpenADE, SEP

Thursday, May 6, 8:00-10:00
— Work on SRS document itself.

Review current draft, identify areas of focus



Tuesday, May 4, 3:30 -5:30

« Overview of existing 1.0 version of
OpenADR specification and its data
models, etc.



Definitions

Utility/ISO — entity supplying electricity and
offering DR programs

Participant — Entity with business agreement
with Utility/ISO to participate in DR programs

DRAS — Demand Response Automation Server,
automates delivery of messages between the
Utility/ISO and the Participant.

DRAS Client — entity owned by the Participant
that communicates with the DRAS to receives
DR Event information (MM communications).
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Sample Deployment Scenarios
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Automated DR Events Uses
Case

General Automated Events
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Automated Bidding Use Case

Generic Bidding Process (GBP)
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DRAS Requirements

Communications with the DRAS should use readily
available and existing networks such as the internet.

The DRAS interfaces should be platform independent
and leverage existing standards such as XML and Web
Services.

The DRAS communications should use a security policy
that enables non-repudiation and encryption of the
communications with the DRAS.

The DRAS should support communications with a variety
of control systems that may range from a very simple
EMCS (Simple DRAS client) to those with sophisticated
data processing and programming capabilities (Smart
DRAS client).



DRAS Requirements (cont)

The DRAS should not be dependent on specific control
systems within the facilities.

DRAS Clients that communicate with the DRAS should
easily integrate with existing facility networks and IT
Infrastructures.

The DRAS should support aggregated loads that may be
managed by third party aggregators.

Reconciliation of DR Event participation is outside the
scope of the DRAS. There are a number of methods
such as aggregators, AMI, etc. that can and will handle
the measurement of sheds for the purposes of the
reconciliation of DR programs.



DRAS Interfaces

Utility/ISO — Configure DRAS
Program

Utility/ISO — Monitor
DRAS Related Activities

Get Operator
Reports

DRAS

Configure DRAS
Client Connection

Participant — Participant — Monitor
Configure DRAS DRAS Related Activities

Check status, get
reports

Participant — Automated
Bidding

Canfigure Standing Adjust/Cancel
Bid Standing Bid

Participant — Opting
Out of DR Events

Utility/ISO - Handling DR Events

Request Bid .
Initiate GEN Event

Operator Notifications

Exception Alarms

Send Bid Acceptance Send Bid Request

Utility/ISO — Automated Bidding

Send Current Bids Set Accepted Bids

Utility/ISO Functions

Participant — Submitting Feedback

Set Load Status

Participant Functions

Send RTP Info to
DRAS Client

DRAS Client - Receive DR Event Information

Send Event Info to
DRAS Client

DRAS Client Functions




DRAS Event Architecture

Note that for a specific DRAS implementation the
DRAS Ul Web Server may be in the DRAS, but
nonetheless the Ul itself is not part of the standard
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DRAS Biddina Architecture
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Utility Confiauration Entities

ParticipantAccount
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ProgramConstraint
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Participant Configuration Entities

ProgramConstraint ParticipantAccount
- PK | accountlD
PK | constraintlD
< icipantN
Eiparamiane b . 5::r name e
eventWindow password
eventWind(_)wFiIter programs
eventDurat!on ) EK4 programName
eVP:nlleratlopFllter FKA programConstraints
not!ﬁcat!onw!ndow ; utilityGroups
no’ﬂﬁcatlonWln(_iowFllter participantGroup
bIackOulDateT!mes ) DRASClients
bIackOutDateTlmeFllter contact Information
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A pager number
< fax number
" FK3 | DRAS client identifier
programName
eventlD M
options . has
bidBlocks
load A 4
price DRASClient
duration
timePeriod PK | identifier
=~ o N participantiD
UtilityProgram % e client type
PK |name - has password
— onLine
FK2 | programs
programName
FK3 programConstraints
commsParams
EventinfoType . gl?:n':flthll onType
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I pollingPeriod
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locationinformation
gridLocation
has address
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FK1 |simpleClientResponseSchedules
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ResponseSchedule (Simple Clients)
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Utility Issues DR Event

UtilityDREvent

PK

eventldentifier

FK2

FK1

programName
eventModNumber
destinations
participants
groups
locations
eventTiming
notificationTime
startTime
endTime
biddingInformation
openingTime
closingTime
eventinformation

has

UtilityProgram
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DRAS Client DR Event State

DRASClient Event State
PK |identifier

1 PK | Event State ID

FK1 | DRAS Client Identifier
FK2 | program name
FK3 | event identifier

Utility DR Event o event mod number
PK identifl < e Simple Client Event Data
eventidentifier ) current date/time

Event status

Operation mode value

Operation mode schedule
mode value(s)

UtilityProgram mode time slot(s)
o has Smart Client DR Event Data
PK | name 1 notification time
start time
end time

event info instance(s)
Event Info name
Event Info ID
event info value(s)

Event State Confirmation

PK | Even ID

DRAS Client Identifier
program name

event identifier

event mod number
current date/time
operation mode value
opt-in




Participant Submits Bid

UtilityProgram
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Participant Opt-Out
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Participant Feedback
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DR Event Model

(A) Issue Time — Time at which participants should be notified of an upcoming event.
(B) Start Time — Time at which the event starts.
(C) End Time — Time at which the event ends.
(D) Event Info — Program specific information that is related to the event, e.g. RTPor level.
name value pair, start/end time, (constrained within event period). Note that the Event Info
may also be used to set up conditional events.

Event
active

Time span during
which event related
info may be relevant

(D)

time
/ (A) (B) (C)

DR Event sent to
DRAS



Event States

DR Event Initiated by Utility/ISO AND current time = Event Issue Time

DR Event End Time

PEMDING

Current time = DR Event Start Time

ACTIVE



Simple DRAS Client Model

Operation Waveform: Number of states and
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ent States

Simple DRAS

IDLE
Seat Event Pending = none
Set Shed Mode = normal

DR Event Initiated by Utility/ISO AND current time = Event Issue Time

ACT'VE —\' (’— F'E\ND""JG —\
State B1 State A1
Set Event Pending = now Set Event Pending = far
Set Shed Mode = high “\\\

Current time = DR Event Start Time !
current time = A2

v

State A2
Set Event Pending = near

current time = DR Event End Time current t”T'e =B2

State B2
Set Shed Mode = moderate

I

current tlrne =B3

|
current tlme = B4

State B4
Set Shed Mode = high

|
current tlrrle =B5

State BS
Set Shed Mode = normal

T e S e N N

current tlrne = B6

State BB
Set Shed Mode = high

State B3
Set Shed Mode = special




DRAS Client Interaction (PUSH)

DRAS

D Client

Send DR Event entity when state changes———p

-4———\Vithin timeout period send DR Event confirmation




DRAS Client Interaction (PULL)

DRAS

2lias Client

- Request DR Event entity
———Send DR Event entity as part of request transaction——

-4—\Vithin timeout period send DR Event confirmation




Bidding Sequence Diagram

Utility/ISO DRAS Participant

(1) Bid Request—— (2) Bid Request Notification

(based upon filter)

(4a) Submit new bid <(3) Place new bid (optional and over_

(if step 3 performed and | rides standing bid)
DRAS configured to immediately

submit new bids)

-

(4b) Submit Standing and
new bids of participants
NOT opting out
(at scheduled time)

——(5) Notify All Bid Acceptances— (6) Notify Bid Accept/Reject

___(7) Perform DR Automation__ | DRAS
With DRAS Client Client




Event Propagation Model

Utility/ISO
Initiated DR

Event

( Program Ba%ed Congligint Filter ]
If a Participant Group

receives a DR event
then every Participant

Account associated Participant
with the Group Groups

receives the event. (Set up by

Note that Participants Utility/ISO)

can belong to more
than one group.

( Participant Based Constraint Filter )
Participant Participant Participant Participant
Account Account Account Account
(Set up by (Set up by (Set up by (Set up by
Utility/ISO) Utility/ISO) Utility/ISO) Utility/ISO)
(Client Based Constraint Filterj (Client Based Constraint Filter)

[ Client Based Constraint Filter j (Client Based Constraint Filterj \

DRAS Client DRAS Client DRAS Client DRAS Client DRAS Client
Account Account Account Account Account
(Set up by Utility (Set up by Utility (Set up by Utility (Set up by Utility (Set up by Utility
or Participant) or Participant) or Participant) or Participant) or Participant)

l l l l l

DRAS Client DRAS Client DRAS Client DRAS Client DRAS Client




Event Propagation

DR Event
- Program P1
- Destinations

- Participants: A1, A2

- Groups: none

- DRAS Client: none

- Location: none

Participant Acct — A1
- Programs: P1, P2
- Groups: G1, G2

- DR Events are associated with a particular Program. Only
those DRAS Clients that belong to that Program will receive
that event.

- DR Events have a “destination” specification that is used by
the DRAS to determine which DRAS Clients receive the DR
Event. The destination specification may have one or more of
the following attributes:

- List of participants.

- List of Utility groups.

- List of DRAS Clients.

- List of locations.

- A Participant Account may belong to one or more DR Programs.

If a Participant Account does not belong to a DR Program then the
DRAS Clients associated with it will not receive DR Events for that
DR Program.

- Participant Accounts may belong to one or more Groups.

- A Participant Account may have one or more than DRAS Clients
associated with it.

- DRAS Clients are associated with one and only one
Participant.

- By default a DRAS Client belongs to all the same
Programs that the Participant Account that it is associated

DRAS Client - C1
- Programs: ALL
- Location: L1, L2

DRAS Client-C2
- Programs: P1
- Location: L3

with belongs to, but it may also belong to a subset of such
Programs. If a DRAS Client does not belong to a DR
Program then it will not receive DR Events for that DR
Program.

/

|

- A DRAS Client may have a location specification

DRAS Client

DRAS Client

consisting of one or more of the following attributes:
- grid location

- address

- lat/lon coordinates



Event Propagation Exam

DR Event
- Program P2
- Destinations
- Participants: ALL
- Groups: none
- DRAS Client: none
- Location: none

Participant Acct — A1 Participant Acct — A2 Participant Acct — A3 Participant Acct — A4
- Programs: P1, P2 - Programs: P1,P2,P3 - Programs: P2 - Programs: P2, P3
- Groups: G1, G2 - Groups: G2, G3 - Groups: G3 - Groups: G3, G4

N\

DRAS Client — C1 DRAS Client — DRAS Client—C3 DRAS Client — C4 DRAS Client — C5

- Programs: ALL - Programs: F'1 - Programs: ALL - Programs: P2 - Programs: ALL

- Location: L1, L2 - Location: L3 - Locatlon L1 - Location: L2 - Location: L3
DRAS Client DRAS Client DRAS Client DRAS Client DRAS Client

Example: DR Event for Program P2 - All
Participant Accounts



Example Event Propagation

DR Event

- Program P2

- Destinations
- Participants: none
- Groups: G2, G4
- DRAS Client: none
- Location: none

Participant Acct — A1 Participant Acct — A2 Participant Acct — A3 Participant Acct — A4
- Programs: P1, P2 - Programs: P1,P2,P3 - Programs: P2 - Programs: P2, P3
- Groups: G1, G2 - Groups: G2, G3 - Groups: G3 - Groups: G3, G4
DRAS Client — C1 DRAS Client — C2 DRAS Client — DRAS Client — DRAS Client — C5
- Programs: ALL - Programs: P1 - Programs: ALL - Programs: F'2 - Programs: ALL
- Location: L1, L2 - Location: L3 - Locatlon L1 - Location: L2 - Location: L3
DRAS Client DRAS Client DRAS Client DRAS Client DRAS Client

Example: DR Event for Program P2 —
Groups G2, G4



-

Utility/ISO Initiated
DR Event

- Notification time
- Start time
- End time

~,

Program Constraints

([ Utility1SO

Program Filter
- Event window
- Event duration

- Notification
window

- Blackout dates

- Max consecutive

days
-

~,

-

Participant
Program Filter

- Event window
- Event duration

- Notification
window

- Blackout dates

- Max consecutive
days

Client
Program Filter

- Programs
participating in

- Event window
- Event duration

- Notification
window

- Blackout dates

- Max consecutive

ﬁ - Notification time

days
\ /

e ™
Utility/ISO
Modfied DR Event

- Start time
- End time




Event Window Constraint

- Time of day

S-tart Configured event window constraint

time
S-tart Issued DR event window E."d
time Time
Start Filtered DR event window (ACCEPT FILTER) End
time Time

ﬁt:,'l: Filtered DR event window (FORCE FILTER)
Start Filtered DR event window (RESTRICT FILTER) End
time Time

NO DR event issued (REJECT FILTER)

End
Time

End
Time



API Interfaces

o Utility/ISO Interface
e Participant Interface
« DRAS Client Interface



Utility/ISO Methods for Handling DR
Events

Initiate DREvent
ModifyDREvent
AdjustDREventParticipants
GetDREventInformation
SetEventConstraint
GetEventConstraint



Utility/ISO Methods to Support
Automated Bidding

GetCurrentBids (PULL MODEL)
SetCurrentBids (PUSH MODEL)
CloseBidding
SetBidStatus



Utility/ISO Methods to Configure DRAS

« Manage Programs
— CreateProgram
— ModifyProgram
— DeleteProgram
— GetPrograms
— AdjustProgramParticipants

« Manage Participant Accounts
— CreateParticipantAccounts
— ModifyParticipantAccounts
— DeleteParticipantAccounts
— GetParticipantAccounts
— GetGroups



Utility/ISO Monitoring of DRAS Related
Activities

GetDRASClientCommsStatus
GetDRASTransactions
GetDRASCIlientAlarms
GetParticipantFeedback



Participant, Client, and DRAS Ul

Note that for a specific DRAS implementation the
DRAS Ul Web Server may be in the DRAS, but
nonetheless the Ul itself is not part of the standard

DRAS UI
Configure DRAS Web Server
Client Connection
Configure GEN
Program
DRAS UI ¢
heck status, get . . .
Web Server reports Pa |C|pant Site
Get Operator Participant
Reports Manager
Utility & ? @ S
o _
r3
7 ;
@ o3 Send RTP Info to Web Client
\ E 2 DRAS Client DRAS nager
O g - Client
) Update RTP Info
Send Event Info to
Program Operator Web Client DRAS Client
Utility | o Initiate GEN Event Voice mail,
Information Set Load Status Email,
System Page, efc.

Ly Modify GEN Event
Exception
Alarms

3" Party Notification

System

Methods
Relationships
Actors

Roles

Use Cases
Data Models

> SOAP (2-
way) & REST
(PULL only)
Support



Participant Op Interface...

DRAS

Participant —
Configure DRAS

Configure DRAS
Client Connection

Participant —
DRAS Related

Check status, get
reports

Monitor
Activities

Configure Standing
Bid

Participant — Automated
Bidding

Adjust/Cancel
Standing Bid

Participant — Opting
Out of DR Events

DRAS

Configure DRAS \ | ——
Client Connection

Check status, get
reports

Configure GEN
Programi

Get Operator
Reports

Initiate GEN Event
Set Load Status

—

Event Notifier|

b

Operator Notifications

Exception Alarms

Send Bid Acceptance

Send Bid Request

Participant — Submitting Feedback

Set Load Status

Participant Functions

0
\
i

| | /Send Event Info to
L— | DRAS Client

SYSTEM

Participant Site
Q /-\@mgure for DR\)
)\ 777777///

Participant Manager

DRAS Client
Configure DRAS'
Client

Event Client

Feedback Client

A

Machine

Human



Participant Op Interface

ProgramConstraint

PK

constraintiD

programName

ParticipantAccount

PK accountlD

participantName

ParticipantAccount entity
created by Utility/ISO

Participant may define
ProgramConstraints

A ParticipantAccount may have
standing Bid entities

A ParticipantAccount may define
DRASCIlient entities

Participant Operator configures:
— [ParticipantFeedback entity]

— Logs & Exceptions/Alarms

: user name
eventW!ndow ; password
eventhndqullter programs
eventDuration 4—hes— FK4 | programName
eventDurationFilter FK1 | programConstraints
not!f!cat!onw!ndow ; utilityGroups
nouﬂcanonWonwFHter participantGroup
bIackOutDateT!mesl DRASClients
bIackOutDate'_I'|meF|Iter contact Information
maxConsecut!veDays } phone number

- maxConsecutiveDaysFilter email address
A pager number
> has fax number
N FK3 | DRAS client identifier
programName
eventlD
options . has
bidBlocks
load A
price DRASCIient
duration
timePeriod PK | identifier
participantID
UtilityProgram client type
PK |name « "t pas§word
his onLine
<« ha FK2 | programs
programName
FK3 programConstraints
commsParams
connectionType
EventinfoType clientURI
PK | name clientAuthentication
— pollingPeriod
retryCount
* retryPeriod
locationInformation
gridLocation
has address
coordinate
FK1 | simpleClientResponseSchedules
- - " has
OperationState (Simple Clients) S
ResponseSchedule (Simple Clients)
PK | identifier
startTime ——has
rules N programName
FK1 value nearTransitionTime
equation operationStates

i
DRASClient
PK | identifier (g has hils
OptOutState
PK | identifier
UtilityProgram FK2 | participantlD
FK1 | programName
PK | name > has FK3 | DRASCIlients
FK4 | eventlD
schedule

Participant Configuration Entities



Methods & Their Functions

Participant Op Interface — Opt-Out of DR Events:
— Configure Participant Info in DRAS OptOutState Entity
.. _ » CreateOptOutState, DeleteOptOutState,
* Manage Participant Account: GetOptOutState
GetParticipantAccounts, L
ModifyParticipantAccount — Feedback (Facility Status) to
« Manage DRAS Client: DRAS
CreateDRASClient, ModifyDRASClient, « SetDREventFeedback,
DeleteDRASCIlient, GetDRASClientInfo GetDREventFeedback
« Manage Program Constraint: — Automated Bidding: Bid Entity
GetParticipantProgramConstraints, e SubmitStandingBid,
SetParticipantProgramConstraints, GetStandingBid,DeleteStandingBid,
DeleteParticipantProgramConstraints, SubmitBid, GetBid
GetDRASClientProgramConstraints, . .
SetDRASCIientProgramConstraints, — Monitor DRA_S'related Activities
DeleteDRASClientProgramConstraints » GetDRASClientCommsStatus,
- - GetDRASTransactions,
* Manage Slmple Client GetDRASClientAlarms

R i ules]: — Install & Test DRAS Clients

CreateResponseSchedule, » SetTestMode, SetTestModeState,

DeleteResponseSchedule, GetTestModeState
GetResponseSchedule



OpenADR Standards

DRAS Client Interface



DRAS Client Interface...

DRAS Client - Receive DR Event Information

Send RTP Info to Send Event Info to
DRAS Client DRAS Client

DRAS Client Functions

DRAS

Participant Site

e Interaction between the DRAS and the DRAS Client

Involves:

— EventState (DRAS Client ID, Program, Transaction ID, Simple &

Smart DRAS Client data, Custom data, etc.)
— EventStateConfirmation

SYSTEM

)W

Machine Human



ProgramConstraint

PK | constraintID

programName
eventWindow
eventWindowFilter
eventDuration
eventDurationFilter
notificationWindow

blackOutDateTimes
blackOutDateTimeFilter

notificationWindowFilter

DRAS Client Interface

ParticipantAccount

PK accountlD

participantName
user name
password
programs

HaS

FK4 programName

FK1 programConstraints
utilityGroups
participantGroup
DRASClients

contact Information

maxConsecut?veDays ; phone number
- maxConsecutiveDaysFilter email address
A pager number
> has fax number
FK3 | DRAS client identifier
programName
eventlD | l *
options penhing
bidBlocks ¢
load
price DRASCIient
duration
timePeriod identifier
participantID
UtilityProgram client type
PK | name <« pasgword
his onLine
<« ha —{ FK2 | programs
programName
FK3 programConstraints
commsParams
connectionType
EventinfoType clientURI
PK |name cIieptAuthgntication
pollingPeriod
| retryCount
retryPeriod
locationInformation
gridLocation
has address
coordinate
FK1 | simpleClientResponseSchedules
- - " has
OperationState (Simple Clients) ES
ResponseSchedule (Simple Clients)
PK | identifier
startTime §——has —
rules programName
FK1 value nearTransitionTime
equation operationStates

Participant Configuration Entities

A ParticipantAccount may define
DRASClient entities

DRASClient entity represents DRAS
Client information:

— Simple or Smart type.

— Participating Programs

— DR ProgramConstraints

— Communication parameters.

— Location information

— [ResponseSchedule entities]
OperationStates define
ResponseSchedule entity:

— Ordered list of OperationStateSpec



Methods & Their Functions

DRAS Client Interface

— Send DR Event Information (PUSH) to DRAS
Client

e EventState entity

— Get DR Event Information (PULL for DRAS
Client)

e EventState entity

— Send Event State Confirmation to DRAS
« EventStateConfirmation entity



OpenADR & Control Protocols

BACnet Web Services



DRAS-BAChet Server

* Protocols Agnostic: BACnet Web ORAS DRAS
Services (BWS) specification: ANSI/ . ik
efValue
ASHRAE 135-2004 Addendum C* e Requesi DR Eventeniiy

(path: /DRAS/EventState OR /DRAS/RTP)

e BACnet—- UIWG & XMLWG
e Control System Modeling Language:

—Return BWS EventState entity as part of getValue transaction

sefValue (BWS EventStateConfirmation)
-+—\Within timeout period send DR Event confirmation

— Schema Definition and Instance XML (path: [DRAS/EventState OR /DRAS/RTP)
— EventState Schema — R/W String[]

_ PULL model
e BWS Services:

— getValue(R), setValue, S~ DRAS
getDefaultLocale (R), and Client
getSupportedLocals (R). '

» Node Tree-based data model: L olue (BS EventSiate)
end DR Event entity when state changgs———

— Tree Root: /DRAS (path: /DRAS/EventState OR %RASJREJI'P}

— Tree Node: /IDRAS/EventState OR
/ D RA S/ RTP setValue (BWS EventStateConfirmation)

e———\Within timeout period send DR Event confirmation

(path: [DRAS/EventState OR /DRAS/RTP)

PUSH model

* http://lwww.bacnet.org/Addenda/



END OF SESSION 1



Wedesday, May 5, 10:30-12:00

* Confirm detalls of scope for SRS

* Discussion of general inter-domain

Interaction models to be used in SRS
— Which entities?
— Type of interactions that are in scope of SRS?



Simple Interaction Model

DR
Signals
Utility/ISO Resource
Customer
Y~ Lload — { )

Measurement



DR Resource Hierarchy

Utility/ISO

Aggregated
Facilities

T

/

Facility

Facility

Facility

Loads/ |
LER

Loads/
LER

Loads/ \
LER




Interaction Diagram

Wholesale
DRLC/Pricing Signals

ISO/RTO

Whelesale
DRLC/Pricing Signals

Utility/LSE

Retail
DRLC/Pricing Signals

ESP/CSP

C&l Customer Facility

_ —»| LOADS

—

F
EMS/Gateway |y
% -

Wholesale
DRLC/Pricing Signals

Retail

Retail
DRLC/Pricing Signals

-
- DER

A

~
N

A Meter
el Facility/Building
Manager Control Network

DRLC/Pricing Signals

—

Residential Custom

EMS/
- Gateway

ESI ~ HAN

Devices

Mode of Operation:
1. mail, Phonef verbal confirmation;
2. Automated Control/Confirmation;

3. Automated Messaging/
Programmed Response;

4. Automated Messaging/Manual
Response;

N “a pEr

\"' Meter

Customer Home Area
Network




Note: The Participant Interface
provides a service that allows
the consumer of the DR Signals
to manage their relationship (i.e.
configuration, bids, etc.) to the
producer of the DR Signals.

Note: The Utility/ISO interface is
concerned with internal program,
account, and DR event
management and is not exposed
to external entities.

Mgmit,
Bids, etc.

SMHRY A Entity B
Mgmt,

Bids, etc.

Participant

DR Signals
Interface

Participant
Interface

Utility/I1SO
Interface

Utility/ISO

Mgmt,
Interface

Bids, etc.

Client
Interface
{consumea)

Client
Interface
{publish)

DR Signals

MNote: Entity A publishes DR Signals to Entity B which in
turn publishes DR Signals to Entities C and D.

Inter-Domain Interaction Hierarchy with
Respect to Current OpenADR Interfaces

Entity C

Participant
Interface

Utility150
Interface

Client
Interface
[consume)

Client
Interface
{publish)

Entity D

Participant
Interface

Liility/1S0
Interface

Client
Interface
{publish)

Interface




DR Signal Types

e Supply State
— Prices
— Generation sources
— Reliability
— Carbon content, etc.
e DR Resource Instructions
— Dispatch instructions
— Consumption level
— Load profile instructions

 Load Controller Commands
— Specific Load control commands




Interaction Mode Hierarchy

Supply State
- Prices
- Generation sources
- Reliability
- Carbon content
- efc.

Supply to DR
Resource Instruction
Translation
Logic

DR Logic

DR Resource

Instructions
- Dispatch instructions
- Consumption level
- Load profile instructions

DR Resource to
Load Controller
State Translation
Logic

v

Load Controller

Commands

- Specific Load control
commands

_a

DR
Resource
(Customer)




Utility/ISO

]

DR Logic Concept

Grid
——Conditions

DR Logic

Load Control
Commands ~a

Customer
Load/LER




Definition of FCLC and DLC with

Customer Facility

Respect to

EMCS

DR
Logic

Load & LER

DR Logic in
EMS (FCLC)

Customer Faciltiy

Gateway

Load & LER

DR
Logic

DR Logic in
Load Controller
(e.q. prices to
devices)

Customer Facility

Gateway

Utility/ISO or
3" Pa
Int gty Supply &
ntermediary  LLnr Resource=—#"]
DR Signals
Utility/ISO or
3" Party Supply &
Intermediary DR ‘g‘;‘;ﬁum
DR Signals
Utility/ISO or
3" Party
Intermediary
Direct Load
DB Control
Logic Commands

-

Load & LER

DR Logic External
to Facility (DLC)




Wednesday, May 5, 3:30-5:30

« Ultility enterprise integration and harmonization

ISsues to be addressed in SRS
— CIM, AMI-ENT, OpenADE, SEP



Consolidated Use Cases

o, Gt Py Aty Ovwersst | Diemain 10 dnrcry K

OpenADE Use Cases




Thursday, May 6, 8:00-10:00

e Work on SRS document itself.

— Review current draft, identify areas of focus
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