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OpenADR 2.0b - Can it be used for all grid services?

= When the Oasis Standard, Energy Interoperation (OpenADR 2.0b) was
released the question was repeatedly asked: Can a standard designed by a
committee really meet the requirements for all grid services?

= Capacity

= Synchronous Reserves
= Regulation

= TOU

= Real Time Price (LMP)




PILOT = PJM - IPKeys — Walmart — Schneider - LBNL
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Sync Reserve — Utilizing Secure Web Cloud Services

Schneider
Meter

Secure Web
Cloud Servers

nnnnnnnnn

AC Unit

ALLIANCE



https://s3.amazonaws.com/attachments.readmedia.com/files/44187/original/PJM.jpg?1350478705

Capacity — PJM, Walmart, LBNL

= Capacity Pilot
= Demand Response Event
= Price Based Demand Response
= Verification with Telemetry
= Event and price based load shed verified with meter telemetry

200 kw




Synchronized Reserves

= Short duration <30min

= No notice

= SOAP or REST translation required

= Full response in 10min

= Paid for being available

= Penalties for non performance

= 1min granularity meter data reported 24hrs later




PJM Sync Reserve - Lighting
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Regulation Services

= 4 second signal

= Meter feedback required

= DMP3 or ICCP translation required

= Performed for long durations

= Paid based on the ability to follow the regulation signal
= Paid for performance

= Up reg/down reg is typically required

= PJM REG D 5min energy neutral




PJM Requlation

PJM Regulation D Self Test
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PJM REG D VFD Score

= The precision metric described in PJM’s Manual for Balancing Operations was used to
evaluate the performance of the system. Precision is the probabilistic inverse of error. Error is
described as the average of the absolute value of the difference between the energy of the
regulation signal and the response, measured in 10s increments. This is then divided by the

average regulation signal over the interval (PJM 2013a). For the response shown in Figure 6,
the

- VFD fesponse’siperformance was 90%: The target for certification as a resource is 75%

performance or better, so by this metric of performance the VFD load response is a success.




California PG&E BIP - TOU
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PJM Sync Reserves and Capacity
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DOE Shines - Buildings as Batteries — Grain Mill
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DOE Shines — Buildings as Batteries - Canner
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Publications

Commercial Building Loads Providing Ancillary Services in PJM

Jason MacDonald and Sila Kiticcote, Law Be ional I aboratory
Jins Bock, Jonathan Chen and Robert Nawy, IPKeys Rdmbgms, LLC
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ABSTRACT

The adoption of low carbon energy technologies snch as variable renewable energy and
electric vehicles, conpled with the efficacy of energy effidency to reduce traditional base load
has increased the uncertainty inherent in the net load shape. Handling this variability with
slower, traditional resources leads to inefficient system dispatch, and in some cases may
compromise reliability. Grid operatars are looking to fitture energy tedmologies, snch as
antomated demand response (DR), to provide capadty-based reliability services as the need for
these services increase. While DR resources are expected to have the flexibility chamacteristics
operators are locking for, dem cnstrations are necessary to build confidence in their capabilities.
Additionally, building owners are mncertain of the monetary value and operational burden of
mroviding these services. To address this, the present stndy demonstrates the ability of demand
Tesponse resonrces providing two ancillary services in the PTM temritory, synchronons reserve
and regmlation, nsing an OpenADR 2.0b signaling architecture. The loads under control include
HVAC and lighting at a big box retail store and variable frequency fam loads. The study
examines performance characteristics of the resonrce: the speed of response, commmuications
latendes in the archi . and -y of response. It also examines the ﬁ'equencyand
duration of events andﬂlevahl.e in the marketplace which can be nsed to examine if the
opportunity is sufficient to entice building owners to participate.

Introducdion

The adoption of low carbon energy techmologies, such as variable renewable energy
generation and electric vehides, conpled with the effectiveness of energy effidency at reducing
traditional base load, has increased the uncertainty inherent in the net electricity load shape. This
mncerfainty can create reliability issnes and market instability when attempting to balance load
with generation throngh typical unit commitment and dispatch mechanisms (Helman 2010).

i Questions remain amang electricity system operators and regnlators as to which method to
manage this uncertainty is best. One proposed sohition is o increase either the am cunt or
efficacy of operating reserve-based ancillary services (Helman 2010). Federal Energy Regulatary

st Commission (FERC) rules have attempted to open the markets to new resonrces, rednce
mncerfainty, and established market incentives for fast and accurate perfformance of frequency

Tegulating reserve in response to these growing issnes (FERC 2008, 2011, 2012).

Amndillary services (AS) are the non-energy prodncts and services required to maintain
reliability in the electricity system. FERC defined six required AS in their landmark mle 888
({1996}, two of which were allowed to be market-based reserve products operating reserve and
frequency regnlating reserve. Operating reserves are capacity held in reserve to be nsed in
contingency events to balance the loss of transmission or g ation on the sy . These are
dassified into synchronons (or spinning), non-synchronons, and snpplemental reserves.
Synchronous reserves are the nnloaded synchronized capacity of generation and sheddahble load
that can be fully dispatched within ten minutes and are the most valnable and highest quality of

n more deta
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