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Agenda

 Introduce DR process and actors
e Define what is meant by Aggregation
e Discuss benefits of aggregation

* Role of standards to support
aggregation

e Conclusions
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Simplified DR Process
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DR Actor Relationships
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Ad Hoc Aggregation
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Benefits of Aggregation

* Increase size of DR Resources
* Increase reliabllity

 Reduce uncertainty

 Reduce complexity

 More accurate load shaping

* More flexible load profiles
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Role of Standards in Aggregation

 Lower the cost of aggregation as DR Resources and Assets will have
embedded capabilities to respond to standard signals.

« Allow individual DR Resources to be easily moved between different
Intermediaries and avoid stranding assets.

« Allow individual DR Resources to be easily used in a number of different
aggregation schemes including the notion of ad hoc aggregation groups.

e Support multiple levels of aggregation.

« Allow DR events to be initiated and propagated from top to bottom with
common semantics.

« Allow DR Controlling entities to specify objectives that can be easily
utilized and propagated to the DR Resources at the lower levels of the
aggregation hierarchy.
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OpenADR Standards Lineage
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Virtual Nodes in OASIS El
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DR Event Model

Note that it is possible to
specify events with no end
time, i.e. open ended.

/

Active Event
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Notiﬁxﬁalion Start Ramp End Recqvery
Time Time Tihe Timhe Timhe
Time E>
_ Trivial example whe_re
ExastioWhate e EV price —» 0.12 L«—— the entire active period

evenlis associaled
with three different
data altributes. Two
of them are of a
price type and one
of them is of a load
level type

is a single value

Active period contains a
Bldg price —»{ 0.15 0.18 0.21 0.33 0.27 |«—— schedule of values of
equal duration

Active period contains a

Dispatch 100KW 120KW | okw | sokw 130KkW  |a—— schedule of values of
Level / different durations
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
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Grid-Interap Target Attributes in OpenADR

One type of EndDericefsset is a
Meterd&sset which can perform metering.
load management, connectfdisconnect,
accounting Functions, etc. Some
EndCrevicedssets mayw be connected to a
Meterdzzet.
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Active Areas of Research

 Dynamic creation of ad hoc aggregation
groups to satisfy objectives.

DR strategies to optimize aggregate behavior
along many different dimensions:
— Reliabllity of response
— Better predictability
— Accuracy of dispatch following
— Duration and magnitude of response
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Conclusions

 Emerging standards such as OpenADR support the
notion of aggregation as one of its core concepts.

e Use of standards such as OpenADR by the DR
resources allows them to participate in a wider
range of programs that may require aggregation
and helps to avoid stranded assets.

e Use of standards such as OpenADR allow the
same DR resources to be used in different
aggregation groups that may be created in an ad
hoc fashion.
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