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Santa Clara ¢ 2008 Definitions

» Utility/ISO — offering supplying asset (electricity)
and offering DR programs

e 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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e NIST - BAChet

TAG Affiliations (need to update)

e CAISO

e CEC/PIER

o CIEE

e Enernex

e EPR
e Gric

e Gric

net
wise

Infotility
LBNL
OpenAMI
OpenHAN
PG&E
SCE
SDG&E
UCB - PCT
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I Automated DR Events Uses Case

General Automated Events

DRAS Participant Site

Configure DRAS

Utll |ty Client Connection

Configure for DR

Utility Information Check status, get
System reports

| /Tonfigure GEN
Program

Participant Manager

DRAS Client

Set up GEN Program

Create GEN Event

Get GEN Event Info

Configure DRAS
Client

Send Event Info to O
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Automated Bidding Use Case

Generic Bidding Process (GBP)

Utility Information
System

Set up GEN Program

nitiate GEN Bid
Event
Get GEN Bid Event
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Get Accepted Bids

Utility

Program Operator
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Program Motifier
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Configure GEN
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Request Bid
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Participant Site

Participant Manager

Send Request for Bid
to Client Manager
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Core Event Model

Note that it is possible to
specify events with no end

Active Event

;

time, i.e. open ended.

|t} . -
Period
Notification Ramp Recovery
Period Period Period
Notification Start Ramp Eipd Recgvery
Time Time Time Time Time
Time e
Trivial example where
EV price —» 0.12 -«—— the entire active period
Example where the is a single value
event is associated
with three different Active period contains a
data attributes. Two Bldg price —»| 0.15 0.18 0.21 0.33 0.27 |-—— schedule of values of
of them are of a equal duration
price type and one . - :
- : Active period contains a
of them is of a load Dispatch —m]  100KW 120KW OKW | 90KwW 130KW l.a——— schedule of values of
level type Level

Intervals — |

- —

Data associated with an event is valid during
the active period and may contain a schedule
of values for intervals that cover the entire

active period

Note: In this example each element is a
simple scalar, but the structure still holds
even if each instance is a more complex type

with multiple attributes

different durations
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Santa Clara ® 2008 DRAS Requirements

e 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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P ————— 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.
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DRAS

Participant — Participant — Monitor
Configure DRAS DRAS Related Activities

Utility/TISO — Configure DRAS

Configure DRAS Check status, get
Configure GEN Client Connection reparts
Program

Participant — Automated Participant — Opting
Utility/ISO — Monitor Bidding Out of DR Events
DRAS Related Activities .
Canfigure Standing
Bid Standing Bid
Get Operator

Operator Notifications
Utility/ISO - Handling DR Events

Send Bid Acceptance Send Bid Request
Request Bid -
Initiate GEN Event
Participant — Submitting Feedback
Update RTP Info Modify GEN Event
Set Load Status

Utility/ISO — Automated Bidding Participant Functions

Send Current Bids Set Accepted Bids
DRAS Client - Receive DR Event Information
Send RTP I_nfo to Send Event Info to
DRAS Client DRAS Client

DRAS Client Functions

Exception Alarms

Utility/ISO Functions
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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

DRAS

Configure DRAS
Client Connection

| =

N

DRAS UI
Web Server

DRAS Ul
Check status, get
Web Server reports Participant Site
Get Operator Participant
Reports Manager
Utility k 2 m

s

wg :

e 8 Send RTP Info to Web Client

DRAS Client
= 52 : DRAS ager
% 2 Client
. Update RTP Infa
W lien Send Event Info to
Program Operator eb Client DRAS Client
Utility Initiate GEN Event Voice mail,
Information Set Load Status Email,
System Page, efc.
Email
Exception
Alarms ‘ .

3" Party Notification
System
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DRAS
Ul Web Server

Web Client

Program Operator

Utility
Information
System

DRAS Bidding Architecture

DRAS DRAS

Configure Standing Ul Web Server
Bid
Configure GEN
Program I

Check status, get . . B
reports Participant Site
Get Operator Participant
Reports Manager
Adjusthancel
SIandlng Bid
@ 7
rs 0
¥ ra
© = w g
0> [ ]
=} g2
a 5 - Partici anaget
2 a Web Client
[
- - Voice mail,
equest Bi .
Adustment . Email,
Email Page, etc.

Send Bid Requast S— - Emall
Send Current Bids ’
Send Bid Acceptance ‘
Set Accepted Bids

3" Party Notification
System
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Santa Clara » 2008 Utility Configuration Entities

ParticipantAccount
PK |accountlD
ProgramConstraint
constraint articipantName
PR nstrainti 3ser napme
™
FK1 | programName < e - g:jsgs:;?
eventWindow
i i FK2 programName
eventWindowFilter ;
eventDuration FK1 r[‘:u‘rogc-:‘ramConstr'.alnls
eventDurationFilter uf Irltfv rOUl[.és
notificationWindow DD?:{A(;%?H l;(Jup
notificationWindowFilter e Igr‘:j
blackOutDateTimes Saf;a:;ltgi fI ] i
blackOutDateTimeFilter con - n Ormi ion
maxConsecutiveDays P Of]Ie féL(ljm er
maxConsecutiveDaysFilter gg:;lri un'rl‘te)fesr
A fax number
has has
1.%
UtilityProgram
PK,FK3 | name
FK2 particieanb
has groups
N priority
> FK1 programConstraints,

" biddingConfiguration
submitimmediately
submitTime
fixedPrice
fixedSchedule
fixedLoad

has

EventinfoType

PK | name

typelD
scheduleType
schedule
enumeralions
minValue
maxValue
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Participant Configuration Entities

ProgramConstraint ParticipantAccount
- PK |accountlD
PK | constraintlD
ad—hs participantName
prograrr_lName h . user name
eventW!ndow i password
eventhndt_)wFllter programs
eventDurat!on ) FK4 programName
eve'nlthratlopFllter FK1 programConstraints
not!ﬁcat!onW!ndow } utilityGroups
notlﬁcatlonWln{_iowFllter paricipantGroup
bIackOulDaleT!mes . DRASClients
bIackOulDateTlmeFllter contact Information
maxConsecui!veDays i phone number
o maxConsecutiveDaysFilter arnaill address
A pager number
< fax number
" FK3 | DRAS client identifier
programName
eventlD .
options . has
bidBlocks
load A 4
price DRASClient
duration
timePeriod PK | identifier
— ™ N participantiD
UtilityProgram % e client type
PK |name D has password
— onLine
FK2 | programs
programName
FK3 programConstraints
commsParams
EventinfoType . zﬁ;r:ﬁ;t;onType
PK | name clientAuthentication
R pollingPeriod
retryCount
retryPeriod
locationInformation
gridLocation
has address
. coordinate
FK1 |simpleClientResponseSchedules
OperationState (Simple Clients) has
ResponseSchedule (Simple Clients)
< 1as ' PK | identifier
startTime :
rules programName
FK1 value nearTransitionTime
equation operationStates
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Santa Clara » 2003 Utility Issues DR Event

UtilityDREvent
PK | eventldentifier UtilityProgram

FK2 | programName PK | name
eventModNumber has >
FK1 | destinations
participants
groups
locations
eventTiming
notificationTime
startTime
endTime —
biddinglnformation ParticipantAccount
openingTime *
closingTime
eventinformation

h&s * A

Eventinfolnstance

PK | accountlD

has

FK1 | eventinfoTypeName
values has
value
startTime
FK2 | participants 0.1
groups has > EventinfoType

PK |name




P 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 I - < e Simple Client Event Data
eventldentifier ) current date/time

Event status

Operation mode value

Operation mode schedule
mode value(s)

UtilityProgram mode time slot(s)
| 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
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Santa Clara » 2008 Participant Submits Bid

UtilityProgram

PK | name

Bid

ParticipantAccount

PK | accountlD < e . s
_ FK2 | participantAccount

FK1 | eventlD

options

bidBlocks

load

price

duration
timePeriod

UtilityDREvent
PK | eventldentifier

- has
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ParticipantAccount

PK | accountlD

DRASClient
PK | identifier | kas has
OptOutState
PK |identifier
o FK2 | participantlD
UtilityProgram
lityProg - has FK1 | programMName
PK [ name % FK3 | DRASCIlients
FK4 | eventlD
schedule
has
v

UtilityDREvent
PK | eventldentifier
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Santa Clara ® 2008 Participant Feedback

DRASClient -
T < has ParticipantFeedback
FK4 | programName
FK3 | participantlD
— FK1 | DRASClientlD
ParticipantAccount has FK2 |eventlD
¢
PK ntlD . feedback
accountll) name
value
timeStamp
UtilityProgram
PK | name *
< has

UtilityDREvent

PK | eventldentifier ‘ has
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Santa Clara 2008 Logs d nd Ala 'ms

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



Connectivity\\Veek

Santa Clara ¢ 2008 Eve nt 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
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special
high
moderate

normal

now
near
far

none

Qutside the period when event
is active the DR operation
mode is normal

Simple DRAS Client Model

Operation Waveform: Number of states and

e

their values are configurable and may be
dependent upon program specific data (D)

Operation
Mode

State variable

Event Status
State variable

DR Event sent to

DRAS

R
/AZ B1 B2 B3

Far to near
transition time
configurable

C time



Connectivity\\Veek

Santa Clara » 2008 Simple DRAS Client States

IDLE
Set Event Pending = none
Set Shed Mode = normal

DR Event Initiated by Utility/IS0O AND current time = Event Issue Time

H.CT'VE —\' /— F'E\ND""JG —\
State B1 State Al
Set Event Pending = now Set Event Pending = far
Set Shed Mode = high

| Current time = DR Event Start Time !
current tlme =B2 current time = A2

current ime = DR Event End Time +
-
State B2
State A2

Set Shed Mode = moderate
|

current time = B3

:
:
(oomr
:
(

Set Event Pending = near

Set Shed Mode = special

|
current time = B4

State B4
Set Shed Mode = high

|
current time = B5S

State BS
Set Shed Mode = normal

current time = B6

L}

State BB
Set Shed Mode = high

— S N — — PN




CIITITHEE  HRAS Client Interaction (PUSH)

DRAS

S Client

Send DR Event entity when state changes———p

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




CIITITEE  DRAS Client Interaction (PULL)

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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Santa Clara 2008 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
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Santa Clara » 2008 Event Propagation Model

Utility/ISO
Initiated DR

Event

( Program Ba%ed Conngint 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
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)
[Cllent Based Constraint Fllter (Cllent Based Constraint Fllter)
[ Client Based Constraint F|Iter \ (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




Connectivity\\Veek

Santa Clara » 2008 Event Propagation

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

DR Event

- Program P1

- Destinations
- Participants: A1, A2
- Groups: none
- DRAS Client: none
- Location: none

- 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.

Participant Acct — A1 If a Participant Account does not belong to a DR Program then the
- Programs: P1, P2 DRAS Clients associated with it will not receive DR Events for that
- Groups: G1, G2 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
with belongs to, but it may also belong to a subset of such
Programs. If a DRAS Client does not belong to a DR

DRAS Client - C1 DRAS Client — C2

- fgig:;ﬁ:fﬁ}tg - [’orf’;g;;r;i? 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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P ——— Event Propagation Example

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
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Santa Clara * 2008 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

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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s

Utility/ISO
Program Filter
s ™ - Event window
Utility/ISO Initiated
DR Event - Event duration
- Notification time  j—
- Start time - Notification
- End time window
- g - 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

# - Notification time

days
\ J

s ™
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

Start Filtered DR event window (ACCEPT FILTER) End

time Time
Start Filtered DR event window (FORCE FILTER) End
time Time

Start Filtered DR event window (RESTRICT FILTER) End
time Time

NO DR event issued (REJECT FILTER)
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Santa Clara ¢ 2008 API I nte rfa CeS

* Utility/ISO Interface
e Participant Interface
* DRAS Client Interface
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s Utility/ISO Interface Functions
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