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Santa Clara « 2008 DefInItIOnS

o 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
netween 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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Santa Clara s 2008 Affiliations
¢ NIST * LBNL
. CA ISO * OpenAMI
. CEC/PIER * OpenHAN
. CIEE s
e Enernex )
* EPRI . Sgg&iCT
e Gridnet ) )

e Gridwise
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LTI Sample Deployment Scenarios
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LA, Example Aggregator Scenarios
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UTILITY/
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Automated DR Events Uses
Santa Clara « 2008 Case

General Automated Events
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. Automated Bidding Use Case
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Santa Clara = 2008 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).
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s caa- 00 DRAS Requirements (cont)

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

e 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.
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Utility/ISO — Configure DRAS
Program

Utility/ISO — Monitor
DRAS Related Activities
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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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Utility Configuration Entities

ProgramConstraint

PK

constraintlD

FK1

programName
eventWindow
eventWindowFilter
eventDuration
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Participant Configuration
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Entities

ProgramConstraint

ParticipantAccount

PK |accountlD

eventDuration
eventDurationFilter
notificationWindow

blackOutDate TimeFilter
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PK | constraintlD
e participantName
progran_lName . user name
eventW!ndow i password
eventWindowFilter programs
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FKA1 programConstraints
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contact Information
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eventlD .
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load A 4
price DRASClient
duration
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UtilityProgram % e client type
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gridLocation
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Sarta Clara « 2008 Utility Issues DR Event

UtilityDREvent
PK | eventldentifier UtilityProgram

FK2 | programName PK |name
eventModNumber has |
FK1 | destinations
participants
groups
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eventTiming
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startTime
endTime —
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DRASClient

DRAS Client DR Event State

PK |identifier

Utility DR Event

PK | eventldentifier

UtilityProgram

Event State

PK

Event State ID

PK | name

FK1
FK2
FK3

DRAS Client Identifier
program name
event identifier
event mod number
Simple Client Event Data
current date/time
Event status
Operation mode value
Operation mode schedule
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Smart Client DR Event Data
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start time
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Event Info ID
event info value(s)

Event State Confirmation
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program name
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operation mode value
opt-in
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Santa Clara » 2008 Participant Submits Bid
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Santa Clara » 2008 Participant Opt-Out
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Participant Feedback

DRASClient -
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Ganta Ciat s 200s Logs and Alarms

Transactions Logs

user name
role

date/time stamp
method name
description
result

DRASCIlientAlarms

date/time stamp
DRAS Client ID
Description
status
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(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
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Event States

DR Event Initiated by Utility/|1SO AND current time = Event Issue Time

DR Event End Time

PEMDING

Current time = DR Event Start Time

ACTIVE



b= Simple DRAS Client Model

Operation Waveform: Number of states and
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b= Simple DRAS Client States

IDLE
Seat Event Pending = none
Set Shed Mode = normal

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

ACT'VE —\' /F F'E\ND""JG —\
State B1 State Al
Set Event Pending = now Set Event Pending = far
Set Shed Made = high

| Current time = DR Event Start Time !
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v

State A2
Set Event Pending = near

current time = DR Event End Time
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Set Shed Mode = moderate
|

current time = B3

State B3
Set Shed Mode = special

|
current time = B4

State B4
Set Shed Mode = high

|
current time = B5

State BS
Set Shed Mode = normal

T e S e N N

current time = B6

¥

State BB
Set Shed Mode = high
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Santa Clara « 2008 (P U S H)

DRAS

D Client

Send DR Event entity when state changes———p

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




Connectivity Weok DRAS Client Interaction
Santa Clara « 2008 (P U LL)

DRAS

2lias Client

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

-4—\ithin timeout period send DR Event confirmation
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s caa- 200 BldAIng 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
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s caa-200s  Event Propagation Model

Utility/ISO
Initiated DR

Event

( Program Ba%ed Conglglint Filter j
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 j

v “a \

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/1SO) Utility/ISO)

[Cllent Based Constraint FI"BF] Cllent Based Constraint FIHGF

[ Client Based Constraint Filter j (Cllent Based Constraint Fllter] \

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
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Santa Clara » 2008 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 DRAS Client— C2

with belongs to, but it may also belong to a subset of such
Programs. If a DRAS Client does not belong to a DR

- Programs: ALL - Programs: P1 s k
- Location: L1, L2 - Location: L3 Program then it will not receive DR Events for that DR
Program.
/ / - A DRAS Client may have a location specification
] ) consisting of one or more of the following attributes:
DRAS Client DRAS Client _ gnd location
- address

- lat/lon coordinates
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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 —C2 DRAS Client— C3 DRAS Client — C4 DRAS Client— C5

- Programs: ALL - Programs: P1 - Programs: ALL - Programs: P2 - F'rograms ALL

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

Example: DR Event for Program P2 - All
Participant Accounts



Connectivity\\Veek
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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

N\

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

- Programs: ALL - Programs: P1 - Programs: ALL - Programs: P2 - Programs ALL

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

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

Utility/ISO Initiated
DR Event

- Notification time
- Start time
- End time

([ Utility1SO

Program Filter
- Event window
- Event duration

- Notification
window

- Blackout dates

- Max consecutive
days

.

~,

Program Constraints

-

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
days

# - Notification time

b vy

e ™
Utility/ISO
Modfied DR Event

- Start time
- End time
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Event Window Constraint

- Time of day >
S-tart Configured event window constraint E_nd
time Time

S-tart Issued DR event window E."d

time Time

S Filtered DR event window (ACCEPT FILTER) 2L

time Time
S Filtered DR event window (FORCE FILTER) 21
time Time

L Filtered DR event window (RESTRICT FILTER) L
time Time

NO DR event issued (REJECT FILTER)
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o 00s API Interfaces

o Utility/ISO Interface

e Participant Interface
e DRAS Client Interface




Utility/ISO Methods for Handling
Santa Clara « 2008 DR EventS

e |nitlateDREvent
 ModifyDREvent

e AdjustDREventParticipants
 GetDREventinformation

o SetEventConstraint

o GetEventConstraint



Utility/ISO Methods to Support
santa Clara = 2008 Automated Bidding

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



Utility/ISO Methods to Configure
Santa Clara » 2008 DRAS

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

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



Utility/ISO Monitoring of DRAS
santa Clara - 2008 Related Activities

o GetDRASCIlientCommsStatus
« GetDRASTransactions

« GetDRASClientAlarms

o GetParticipantFeedback




