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DistribuTECH 2015 in San Diego,
California exemplified the continuing
evolution of the power industry as it
creates an integrated grid that
incorporates distributed energy
resources. Attendance at the event
speaks to interest in grid
modernization, with more than 11,000
participants in the conference,
exhibition, and associated events.

Prominent this year, as was the case

in years past, is the importance of standards. Standards adoption is increasing, as exemplified by more than half
of the 22 OpenADR Alliance members at the exhibition who displayed products or developments that use the
OpenADR specification (see page 10). Demand response technology also continues to develop, with products
designed to contain utility costs and increase program flexibility (see page 11).

Accompanied by the advances in technology evident on the exhibit floor
are emerging business models, changing processes, and utility
organizational changes. For instance, the business model options for
demand response are evolving, as the BYOD (bring your own device)
model for demand response programs (typically with smart thermostats)
seems to gain momentum (see page 5).

DistribuTECH presentations portend changes in the culture and structure
of the utility organization, and in work processes. In the smart grid session
on Strategies for Improving Distribution Resiliency every speaker rated the
importance of OT/IT convergence as high. And the need for operator training was cited as a key lesson from the
Pacific Northwest National Laboratory’s evaluation of microgrid demonstrations (see page 6). Furthermore,
wearable computers could fundamental alter of how utility field crews do their work (see page 7)

Jeffrey Martin, Chief Executive Officer of San Diego Gas & Electric characterized the power industry as in a “state
of discovery” of energy technologies in the opening keynote—and said the industry is in a phase of development
that belies an all too common myth that energy utilities “are opposed to change.” Presentations and products at
the meeting reflected his views, and this Brief provides a few observations and highlights of DistribuTECH 2015
as noted or presented by attending EPRI staff.

EPRI personnel participated in about a dozen different sessions throughout the conference, ranging from
wearable computing to network model management to interconnection standards. EPRI also had a booth at the
exhibition with videos, literature, personnel, and several live demonstrations. Kicking things off was a
demonstration entitled “One Source of Truth” lead by Dr. John Simmins, demonstrating how messaging can be
used to help utilities increase efficiency and report consistent and accurate information about outages to their
customers (see page 3).


http://www.distributech.com./
http://www.epri.com/Our-Work/Pages/Integrated-Grid.aspx
http://www.openadr.org/
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Outage Data Initiative

Demonstration
By John J. Simmins, Presenter

A standard outage message has been developed as part of the Outage Data Initiative.
The Initiative is an industry effort formed in response to a challenge by the White
House Office of Science and Technology Policy to develop a standard to provide
customers, first responders, and other stakeholders with easy-to-access and
consistent information about outage events. Data can be transferred in a common
format in a consistent, secure location, defining outages for a specific region. This
could include areas covering multiple utility territories or even the entire nation. Per
the demonstration title, the data displayed represents “One Source of Truth” for
outage information.

The outage data standard is being designed so that utilities with a variety of different
information system capabilities can offer comparable data and support progressive
enhancements in data as may be required during the response to major disasters.

The first phase of the Outage Data Initiative, which was the focus of demonstration, is public-facing outage data
(see screen shot below). This message is meant to be “broadcast” to various stakeholders including state and
local government, radio and TV, and the utility’s web and social media channels. It is meant to ensure that no
matter where the data is obtained, it is accurate and timely. Data from different utilities can be sent to the same
stakeholder and displayed any way the stakeholders may need.
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The next phase of the Initiative is to provide standardized and detailed outage data that is shared securely by
electric utilities with crucial first-response agencies such as police, fire, emergency medical services, the Red

Cross, etc. The intent is to foster collaboration and improve response and recovery efforts when disasters and
storms impact grid reliability.
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The support for the Outage Data Initiative was very broad. Participants in the Initiative included: EPRI, ESRI, San
Diego Gas & Electric, Pacific Gas & Electric, Southern California Edison, National Grid, Central Maine Power,
New York State Electric & Gas, Rochester Gas & Electric, Florida Power & Light, Commonwealth Edison, Duke
Energy, Baltimore Gas & Electric, White House OSTP, the U.S. Department of Energy, Smart Grid Interoperability
Panel, U.S. National Institute of Standards and Technology, Open Geospatial Consortium, iFactor, Google, Sisco,
DataCapable, and Energy Transformation Consulting.

For more information on the Initiative, contact John J. Simmins at j[Simmins@epri.com.

Extending the Applications and Benefits in AMI

Presentation
By Mark McGranaghan

In the same fashion that smart phones give users freedom and flexibility, the open app concept will allow utilities
to independently add new functionality to their products and to establish uniform functionality across multiple
product brands. A device with such capabilities may be described as a “platform” rather than a “product.”

EPRI has worked on establishing an application platform in an open, standardized fashion, meaning that an app
can be developed once, and run across multiple product brands. For example, as part of EPRI’s Information and
Communication Technology program (P161), in 2014 we did a live demonstration in which multiple smart meter

platforms were able to execute the same independently-created application

Smart meters are a very logical first device to focus
on for this open application platform concept.
Advanced metering data can be an important part of
building the customer model of the

future. Implementing an open application platform
on devices like the smart meter can move
applications to the edge of the grid. This will be critical
as customers become an integral part of dynamic grid
operation with distributed generation, energy storage,
smart appliances, and electric vehicles.

An example application discussed at DIstribuTECH is
understanding customer electric vehicle charging
characteristics and the potential impact on the local
distribution system. A project with Sacramento Municipal Utility District and Oncor showed that simple algorithms
can be used to detect timing and duration of electric vehicle charging, information that can be used for planning
future infrastructure requirements, as well as identifying a potentially controllable element of the load.

Electric vehicle charging characteristics is just one of many potential applications. We are very excited about
working with industry leaders to demonstrate this concept of providing a platform for innovation in new
applications on smart devices throughout distribution systems

For more information, see the free-to-the-public report, Transforming Smart Grid Devices into Open Application
Platforms, Product ID 3002002859.
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Smart Strategies for Leveraging Connected Home Devices

Utility Panel
By Angela Chuang, Panel Moderator

A panel describing utility projects featured Jason Dudley of Salt River Project (SRP), Ishtiag Chisti of Southern
California Edison (SCE), and Jennifer Pulliam of TXU Energy.

Jason Dudley presented information on SRP’s pilot with 250 residential
customers, which is being conducted to determine if smart thermostats
combined with SRP's EZ 3 time-of-use rate will save customers more money.
SRP is looking to roll out the smart thermostat offering to all customers and
envisions employing a BYOD (bring your own device [thermostat]) program in
the future, citing cost-effectiveness reasons over its current practice of paying
for the smart thermostat, “which is expensive.”

SRP smart thermostat

Istiaq Christi reported on SCE’s pool pump study and smart thermostat pilot
among its connected device activities. Christi highlighted SCE’s smart
thermostat pilot as very cost-effective: getting demand response (DR) “for
almost nothing.” The pilot employs a BYOD model, partnering with smart
thermostat vendors (e.g., NEST, EnergyHub) that enroll their existing smart
thermostat customers in SCE’s demand response program. Christi suggested
new opportunities for engaging customers with connected systems including
variable refrigerant flow (VRF) systems and integrated demand-side
management using building energy management systems (EMS) that optimize
energy efficiency then establish responses for DR events.

NEST thermostat

Ony

. TXU Energy, one of over 50 competitive retail energy providers

in Texas, offers a smart thermostat called iThermostat, (along
with an online portal and mobile app for Android and iPhone) to
help acquire customers by delivering value-added services.
These services include bill pay, usage check, schedule setup for
thermostat, usage comparison with like homes, usage alerts,
budget threshold alerts, and free energy usage block detail
viewing.

78°
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Control options for iThermostat

According to Jennfer Pulliam, TXU’s challenge has been to transform the customers’ attention to electricity from
negative events (e.g., when bill is too high, when power is out) to positive engagement experiences that deliver
value. To do so TXU has had to pay close attention to 1) understand customer needs (e.g., hence their motto
“inspired by you”) and what they need, and 2) structure offerings that change the nature of the relationship with
the customers, by providing “a unique integrated experience” and becoming a “trusted advisor” to customers. TXU
Energy’s most popular plan by customer choice is “Energy Free Nights,” with over 100,000 customers on that
plan. During the plan’s period of free night-time electricity, there are no energy or distribution charges assessed to
customers.
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Recommended Settings for Voltage and Frequency Ride Through

Presentation
By Jens C. Boemer

To help create an integrated grid, harmonized transmission and
distribution requirements in interconnection standards and grid codes
are needed. EPRI is drafting recommendations for these requirements, ;
which will be documented in a white paper to be released in coming - ,C{t't'mnmendcd Settin
weeks. ' Tequency Ride.y,
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Recommendations will focus on the minimum requirements for voltage
and frequency ride-through of distributed energy resources to support
bulk power system reliability. The aim is to inform the ongoing
standardization of technical requirements and settings for the
performance of DER during and after system disturbances.
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EPRI technical staff have been obtaining input from EPRI members
and from selected industry stakeholders to help develop industry-wide
consensus of revised, technology-neutral, minimum requirements in
IEEE Standard 1547 and other related rules and standards. The
recommendations developed are intended to support bulk power
system reliability while simultaneously respecting justified safety
requirements at the distribution level.

The white paper will be published on www.epri.com after EPRI technical staff obtain industry and member input.
For more information on this effort, contact Jens Boemer at jpoemer@epri.com.

Operational Training a Must for Microgrids

Presentation
By JohnTripolitis

The Smart Power Infrastructure Demonstration for Energy Reliability (SPIDERS) was created to develop and
demonstrate a cyber-secure microgrid architecture that can be used to supply critical end-use loads when the
bulk power system is not available. Dr. Kevin Schneider of the U.S. Pacific Northwest National Laboratory (PNNL)
reported that one of the key lessons from SPIDERS is that operational training is key.

In fact the project was extended so that PNNL, which plays the role of evaluator, could observe what operational
issues surfaced. This element is critical, as the U.S. government is funding SPIDERS to help streamline the
processes for microgrid adoption.

Schneider noted in a recent |IEEE article on the SPIDERS project, “Information on how operational and
maintenance staff interact with microgrids was collected, which showed that while microgrids provide significant
benefits, it is necessary to properly integrate new operational strategies. A Utility Assessment Report on
SPIDERS is available from the PNNL website.
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Wearable Computers Fundamentally Altering How Utilities Do Their Work

Presentation
By Dr. Gerald R. Gray, Presenter

One of the EPRI presentations at DistribuTECH 2015 offered a glimpse of how
wearable computers may be applied by utilities in the near future. EPRI has been
using or plans to use several wearable computer platforms, such as the XOEye,
Google Glass, tethered GoPro camera, the Dagri helmet, and “skunk works”
wearables based on the Raspberry Pl platform with integrated touch screen.

Gerald Gray wearing Google Glass

Applications of wearable
computers include augmented
reality, which is a live, direct or
indirect view of a physical real-
world environment whose
elements are augmented by
computer generated sensory input
such as sound, video, graphics or
GIS data. If you have watched a
football game on television, you
have seen augmented reality: the
computer-generated yellow first-
down line overlaid on the image of
the real field.

What would a TV football game be without that virtual yellow first down line? In the future, utilities may ask, what
would field personnel do without augmented reality images? For example, when equipment can be mapped and
located using GIS data as shown below.

wenes Spent LT 10:36 AM 7 76% w0

Mapping view through a tablet-based computer led the user directly to
these utility assets
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Numerous wearable computer platforms are now available; and this space has exploded with new entrants. If
normal market forces apply, there will be a consolidation in this market, but at this point, picking winners or losers
is difficult.

The EPRI presentation spurred a vigorous discussion on total cost of ownership (TCO) of a wearable, app-based
platform, versus the TCO of a hardened laptop. Also, there was some difference of opinion on what it takes to re-
image a wearable computer versus to re-image a hardened laptop, and then get the appropriate apps installed on
either platform.

Other conversations centered on the “no regrets” things that utilities could do today. This has less to do with the
specific wearable platform that is used, and more with positioning the utility to use this new capability in a
managed way, for example, by having accurate GIS data, by using standards-based messaging, and by having a
plan and data stewards in place for how the data is generated, modified, consumed, and archived.

One thing that EPRI is doing to help utilities that are interested in adoption of wearable computers is developing
“Open WMS,” a server that will be able to consume a CIM-based work order message, which can be generated
regardless of platform, to communicate standards-based work order messages (which also include pictures or
video), and locate where work needs to be performed (for example, a storm damage assessment “first responder”
use case).

Utilities wanting more information on wearable computers, associated sensors and augmented reality, please
contact Dr. Gerald R. Gray (ggray@epri.com), Dr. John J. Simmins (jsimmins@epri.com), or Norm McCollough
(nmccollough@epri.com).

Determining the Benefits of Volt-VAR Optimization (VVO) Projects

Utility Panel
By Jared Green, Panelist

Numerous methods can be used to quantify the benefits of VVO, and several were featured in this session,
presented by panelists Dragan Popovic, Schneider Electric, Jeremy Carden, Duke Energy, Jim Parks,
Sacramento Municipal Utility District (SMUD), Phillip Powell, Dominion, and Jared Green, EPRI.

Moderator Bob Uluski of Utility Integration Solutions charged the panelists with describing how each quantification
method works to separate the true impacts of a VVO implementation versus the non-VVO impacts that result from
a dynamic distribution system, such as fluctuating loads, weather conditions, and operational changes.

The panel kicked off with an overview of the methodologies used in the EPRI Smart Grid Demonstration Initiative.
The primary VVO and conservation voltage reduction (CVR) estimation method used for multiple evaluations in
this initiative was an econometric model to determine the impacts at the substation level. The model used both
ordinary least squares and median regression analysis to account for temperature, day of the week, and
photovoltaic generation variations. On average, the demonstration analyses showed that for each 1% reduction
in voltage a corresponding 0.4-0.7% reduction in energy and/or load demand was achieved. Another method
used compared the test feeder with a comparable feeder in order to tease out the impacts of VVO on the test
feeder. The overall impacts were similar to the econometric model approach. Additional details of comparable
feeder approach can found in the publicly available EPRI report Green Circuits: Distribution Efficiency Case
Studies, Product ID 1023518.

Jim Parks presented the SMUD VVO and CVR pilot project, which involved 14 distribution substations and
associated circuits. SMUD used the EPRI econometric model to evaluate the VVO impacts over 12 months. The
results indicate that an average 1.0% load reduction was achieved with a 1.7% reduction in voltage. This
translated into an average 1.0-1.5 MWh reduction per day. More information on the econometric methodology
used for the SMUD evaluation can be found in the publicly available EPRI report Analysis of Sacramento
Municipal Utility District Conservation Voltage Reduction (CVR) Tests, Product ID 3002004930.
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Phillip Powell discussed a case in which a Paired t approach was used to evaluate the energy efficiency and
demand savings from a VVO implementation. This approach pairs time periods of normal and lowered voltage
that have similar parameters, such as day of the week, temperature, and other circuit parameters. The main
benefits of this method are that it is relatively simple, requires fewer samples than the methods described above,
and it is intuitive to implement. The savings for the circuits described in this case study ranged from 1.49% MWh
savings in the summer to 2.49% in the winter

Jeremy Carden and Dragan Popovic reviewed the Duke Energy implementation of VVO via their distribution
management system and the methodology to determine the pre- and post-event impact estimation of their on-
demand VVO program. The method uses 30-second interval measurements of the load 3-6 hours prior to the
VVO event to forecast the project impacts. The load during and after the event is used to confirm the actual load
reduction. The method has been used to validate up to 316 MW of peak demand reduction.

As evident in the case study findings, multiple methods used by the panel tended to arrive at similar results for the
impacts of VVO. The average CVR factor, the percentage change in load per percentage change in voltage,
typically ranged from 0.4 to 1.0 while the energy reduction varied from 1-4%.%. However, the benefits vary by
circuit as is shown below for the SMUD test results. The variation is largely dependent on the type of customer
loads on the circuit and their response to VVO.
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FROM THE EXHIBIT FLOOR

OpenADR Products Proliferate at DistribuTECH

Fujitsu Demonstrates Unique Wholesale/Retail Implementation
By Walt Johnson

OpenADR was very much in evidence at the DistribuTECH 2015 exhibition. Twenty-two members of the
OpenADR Alliance attended, and more than half of them were showing products or development work based on
the specification.

One particularly interesting project, illustrated below, was shown by Fujitsu at a kiosk in the Alliance’s booth. This
demonstrated a simulated demand response (DR) event originating from the system operator and targeting a load
controlled by a smart phone-based virtual end node (VEN). The operator's DR event message was expressed in
the CIM-based wholesale DR control protocol that was developed by the ISO/RTO Council and that has been
submitted to the IEC for standardization. The Fujitsu virtual top node (VTN) received the event message and
translated it into a corresponding OpenADR message. When the OpenADR message was received by the Fujitsu
VEN application, which was running on an Android smart phone, it turned off the simulated load (a light bulb).

Fujitsu OpenADR Solutions
for Energy Management

Retailer
or ,@‘\\

DR Aggregator Home
Utility or -
ISO €=
e, =
(1) DR Event — :
; o i Request e [ ] -

OpenADR O
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3 Opt in/out
by Consumer

(2) CIM/OpenADR adaptor
OpenADR VTN

Mobile VEN

Working towards Human-Centric
Demand Response Solutions

e Cloud-based VTN and VEN solution

(08
e Certified OpenADR 2.0b compatible product FUJ ITSU

e Towards compliance with IEC CIM
e Cost-effective platform supported by mobile app

This pioneering development of the IEC CIM-based DR extensions was based on the current draft specification. It
implemented a proposed DR model in which utilities and aggregators act as intermediaries in the distribution of
DR events and it demonstrated the practicality of creating end-to-end mixed wholesale/retail DR systems that rely
on multiple protocols.

For more information on EPRI’'s OpenADR activities, contact Walt Johnson at hwjohnson@epri.com.
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ENERGYBOX Innovation
By Matt Wakefield

Demand response-related products and services are common at
DistribuTECH, and one new product observed is from
ENERGYBOX (www.energybox.com). The product looks very
similar to many other products that provide energy information — an
in-home display shows real-time energy-use and sends messages
to and from utilities. This sounds like just another monitoring
system, but what is innovative is the simple magnetic sensing
technology that monitors each breaker individually (see figure right).
This is done by sticking one of the company’s Energytags™ to the
breaker panel. It has an LED with a breaker-status indication and
there are no challenging installation issues.

Being that it is magnetically coupled, the accuracy isn’t as good as
a traditional CT (the company says about 5-8%), but for
submetering at the breaker level it is an interesting approach. Basic
energy monitors can be installed on 20 breakers in a manner of
minutes without opening the panel. The product is in final
development stage and the company hasn’t yet addressed some
details, but it is taking order reservations for later this year.
Representatives of ENERGYBOX say they are looking at
communication standards like Green Button and OpenADR; we'll
have to see if they use standards from end to end.
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DISCLAIMER OF WARRANTIES AND LIMITATIONOF LIABILITIES

Neither EPRI, any member of EPRI, nor any person acting on their behalf:

(A) Makes any warranty or representation whatsoever, express or implied, (i) with
respect to the use of any information, apparatus, method, process, or similar item
disclosed in this document, including merchantability and fitness for a particular
purpose, or (ii) that such use does not infringe on or interfere with privately
owned rights, including any party’s intellectual property, or (iii) that this document
is suitable to any user’s particular circumstances; or

(B) Assumes responsibility for any damages or other liability whatsoever
including any consequential damages, (even if EPRI and any EPRI
representative has been advised of the possibility of such damages) resulting
from your selection or use of this document or any information, apparatus,
method, process, or similar item disclosed in this document.
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