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Jaime reviewed the agenda for today’s meeting. This meeting will feature a roundtable to review some
pertinent activities with no featured speaker. He noted that noted that last month the council voted not
to allow recording bots during GWAC meetings.

Aaron Snyder asked about the electric vehicle paper. He is presenting talk on that topic later today at his
company. Itis a brief summary of an EV project that he has participated in. He offered to present it at
today’s meeting.

Jaime thought it was very relevant to GWAC white paper.

Chair Ron Bernstein gave a motion to approve the November meeting minutes.
Ken Wacks commented that he has no suggested edits this month.

Ron Ambrosio seconded the motion to approve the November meeting minutes.
There were no objections, or abstentions and the minutes were approved.

Ron Bernstein thanked Susie and said he will have the video of Alaa Mahjoub’s talk from last month
soon for Susie to post on the GWAC site.

Ron B. mentioned an Army microgrids specification project that attended a presentation on. It is on the
topic of interoperability controls and the implementation of microgrids on Army bases. GWAC has had a
presentation on this by one of his contacts and there was also a presentation on it at the RE+ GWAC
Symposium. He is hoping to get a copy of the specifications document and share it with the GWAC. It
will highlight some grid interaction issues that they found.

After the GWAC presentation at AHR Ron Bernstein is arranging a group no host dinner with GWAC
attendees, Design Light Consortium staff as well as some Army Corps of Engineers contacts who will be
at AHR. Jaime would like to be sure we have a slide on that so that attendees who are interested can
join them.

We have had a couple projects on this. It's a good example of interoperability. Ron will share it with
GWAC when it is final. He also said some of his Army contacts will be at the AHR and they are planning
to attend the dinner with GWAC and the DLC contacts.

Jaime suggested we try to get one of the contacts to be a GWAC monthly speaker sometime this year.
Ron B said after the 2 pilots are complete, around the July timeframe should work for them.
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GR@SE Architecture Council Age n d d

Call to Order and Roll Call
+  Welcome

GWAC Administrative Business
+  Minutes
+ Upcoming events
+  GWAC Accomplishments

Action Items

= Call for Council Members is open

Future Activities
+  GWAC Strategic Outreach Plan
+ Round Table — What’s new for 20257
+  AHR Expo
+ Planning 2025 GWAC Tutorials
Work Product Status Reports

+ Working Party Status Update
+ Next Big Thing Slide Deck
+  Grid Arch for Regulators White Paper
*  Applying Grid Architecture Concepts to Bridge Back from the Future Grid
+  Grid Architecture Concept Model for Transportation Electrification

« Liaison Reports

New Business

Jaime asked the GWAC to review the conference list and suggest

Kay Aikin is planning to attend the RE+ Microgrids in May and would like to add it to the conference list.
It will be held in New Orleans March 19 — 20, 2025 at the New Orleans convention center. It is the week
before DistribuTech.

Farrokh mentioned the IEEE Energy & Policy Forum, April 14 —17, 2025 in Washington DC. And also, the
IEEE EESAT 2025 which will be January 20 — 21, 2025 in Charlotte NC.

Jaime noted GWAC speakers are Sean Chandler, GWAC, to present on blockchain and Matt McDonald
would like to present. Jaime noted that there are GWAC presentation templates on the GWAC Website
for those speaking on behalf of GWAC. If anyone has trouble using Teams to retrieve the templates just
ask Susie or Jaime to send it to you. Please suggest other speaker names so we can fill the calendar.
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Gribwise arshitesture comcit CONFErENces and Events

Date Event Location Attend Speaker Topic

Jan. 20 - 24, 2025 IEEE ESSB/EESAT and EPRI ESIC Charlotte, NC

Kay Aikin, Jaime Kolln,

Jan, 21 - 23, 2025 IEEE PES Grid Edge Technologies Conf San Diego, CA Farrokh Rahimi, Shawn T e T
5G communication

| Chandler
Feb, 10 - 12, 2025 AHR Expo and ASHRAE Winter Conf Orlando FL Ron Bernstein Rl gﬁ&’;’:“{;&mm
Mar. 24 - 27, 2026 DistribuTECH Dallas, TX Forfia, Rahimi, Jaime Kolln
Mar. 26, 2025 ISmarl Energy Summit Dallas, TX Ken Wacks Colocated with DTECH
April 14 - 17, 2025 IEEE Energy & Policy Forum Washington DC (?) Formerly ISGt
July 27 - 31, 2025 :IEEE PES General Meeting .Austin, T :::::”‘ Elahing S akne .

Sept. 8-11, 2025 RE+ Las Vegas, NV Jaime Kolin GWAC Tutorial?

Jaime called out the 2 2024 papers championed by Seemita and Ron ¢

—~
GRIDWISE Architecture Council
—e

GWAC Accomplishments

2024 — Future Electric Power Industry and Grids — Now What Again is Our Destination? (NEW)

2024 - A Practical Introduction to Common Grid Architecture Technigues (NEW)

Ron Cunningham commented about the next steps at the end of the Future States report (not the
appendix), that section explains how the authors did the assessment — tips of the trade. He was
wondering if it should be a white paper — follow on or addendum on the techniques we did to assess the
materials and refactoring and that kind of thing. Is it still relevant to the Council. It excluded the
appendices.

Aaron suggested a post or a series of posts on LinkedIn rather than a full paper. He suggested posting
once a week for 4 weeks and include the GWAC logo and a title page.

Ron said agreed but thought that a post a month might be better for him.
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Jaime appreciated Aarons many social media promotion ideas for the GWAC.
Aaron said as we repost our GWAC items it socializes the products throughout the industry.

Stephan MacDonald suggested a rewrite of the 2020 Trans Energy FAQs is needed. Jaime asked him to
send him an email about his concept of a rewrite and we could team him with a GWAC member and
others to take a refresh on as a new work product.

kay.aikin (Unverified) 10:16 AM

K [ will also be at RE+,
Distributech and the RE+
Micrognd event

Action Items

p
GRIDW]|SE Architecture Council
s

Send speaker ideas to Jaime Kolln and Ron Bernstein and copy Susie McGuire.
= Add an “About the Council” slide to template
* Modify the GWAC PowerPoint Template to include the GWAC all in one Explainer video by PNNL
communications
Website updates

= Continue to add video presentations including speakers to GWAC database bureau post on
the website.

= Feedback requested on format, etc.
= GWAC and Emeritus GWAC to review their bios from the website and update if needed.

GWAC call for candidates
Jaime will be contacting GWAC members with expiring terms

Matt McDonald and Shawn Chandler are future speakers. We are looking for more. Jaime would like
some additional name suggestions as we move into 2025.

Jaime mentioned the templates are located on the GWAC Teams site. We can send them to presenters
as needed. We will have a version with an embedded 3 in 1 GWAC Explainer video which will be large.
We can send with Mass Transit tool.
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Reminder to GWAC Members, Associates and Emeritus to update their bios. Please encourage Emeritus
members to send in their updates.

Jaime mentioned a pending upgrade to the GWAC website.
Jaime also mentioned the Call for Candidates and the objective of getting a mix of industry participants.

The video shown is helpful for recruiting new candidates. It is posted on the GWAC website.

Jaime introduced Julie with INS Engineer —she said hello, she is listening and learning at our
meeting today.

Kay welcomed her — she works for a company in Maine but lives in Washington state.

GR@SE Architecture Council

Call for Candidates Open!

Potential candidates should have demonstrated visionary capacity, team
effectiveness, and an acknowledged level of recognition and credibility in their
professional fields, along with specific skills and experience.

« Nominations are open now

« Call will close on December 15th

« At least one candidate will be chosen

« Council members serve a two-year term

hitps:/igridwiseas,orglindex.php/
call-for-candidates/

hitps:/igridwiseac.orglpdfs/gridwise_architecture_council_bylaw.pdf

—
GRIDWJSE  Architecture Council
A

GWAC “Get Involved" Video — 3" in a series of 3

TR
i APUN

b
Y
» "

architectural principles and concepts, and provides guidelines,

position statements and checklists for decision-makers.

https://www.youtube.com/watch?v=nUrhPpSkZMo
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Jaime extended the posted the due date to January 17, a one-month extension.

GR@SE Architecture Council

Candidacy Submission Guidelines

The GridWise" Architecture Council (GWAC) conducts membership renewal each year. As a
guideline, roughly one-quarter of the membership is refreshed each year with new members.
Member terms last two years. The Architecture Council seeks candidates to represent
interests in several areas.

While existing members willing to renew their membership have the advantage of being
familiar with the Council, the Nominations Committee’s job is to develop a slate of candidates
that best meets the desired attributes specified for a Council with balanced representation.

Desired Attributes

We are looking for qualified candidates with experience in one or more of the following areas:

Complex, system of systems theory, architecture, requirements, and design methodology.
Electric utility strategic planning, management, operations, and market interactions.
Electric power system automation and energy management systems.

Distributed energy resource aggregation and integration (e.g., generation, storage,

and load for demand-side participation).

* Building technologies and grid integration including, residential and commercial building
automation and system integration, including consumer appliances, building controls,
building energy management systems, electronics, and electric vehicles.

¢ Legislative, regulatory, and economic electricity policy.

* Incorporation of environmental externalities into system operations, including energy
efficiency and sustainability aspects.

¢ Telecommunication wide-area networking (e.g., metering, SCADA, remote management
systems).

* Consumer and consumer advocacy (includes industrial/commercial energy

acquisition and management).

Jaime briefly reviewed the Call for Candidates page for new GWAC candidates. He noted that a letter of
support is needed from employers but for those who are self-employed a letter from the organization is
needed to show proof that the level of commitment (time) is understood.

Jaime read the GWAC Mission and Vision statement which was recently refreshed.

Jaime also noted that the DOE provides administrative support to the GWAC, but the GWAC itself is an
independent organization and can determine its own mission aside from the current DOE
administration.

Jamie said the Council will determine its own direction.
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Kay noted that efficient and affordable energy is needed.

David Katz, Canada, commented that NARC includes Canada. He suggested bringing in a Canadian
perspective to the GWAC. He noted that land use regulations there prioritize for food over wind power.

Yashar is finishing his PhD in economics. He has talked with various smart grid companies, some of his
research is on work in Washington state. He doesn’t see DERS going away. He stressed the importance
of DERs.

James Orenstein - has been involved with community solar, block chain and TE. He will be at DTECH. HE
noted that Texas PUC has a lot of changes coming to interconnection policies. He said he is really looking
forward to the presentation by Sean Chandler.

Jaime noted that Matt McDonald may present on DSO in the near future.

Jeff Katz gave a brief overview of his history with the GWAC. He was a member from 2007 to 2014. He is
a former CTO for IBM and at the time worked closely with Ron Ambrosio. He is a senior member of IEEE
and was a part of the work group to develop the P2030 standard on smart grid interoperability; he
served as chair of the first task force. He has organized a Conference on Cyber Security and on a
precursor of data science. Smart Grid as 0T, Smart Grid Architecture and Smart Grid Cyber Security.
During that time, he worked closely with Jeff Taft. He raised the issue of new ideas regarding Nuclear
Energy.

Jaime said it is another tool in the tool belt. We can keep it in mind as we look at other DERs. He noticed
that Amazon and other companies are looking at investing in nuclear energy.

Lorenzo commented that a nuclear plant is not decentralized. He sees GWAC as pursuing more
distributed systems.

Ron A. commented that the need for “centralized” will not go away. He said the type of centralized
energy such as nuclear, or fossil is still going to be there. We need to look at how to architect for both
centralized and decentralized.

Lorenzo agreed with Ron A. but added that centralized is not the focus of the GWAC.
Jamie said that modern small nuclear reactors, SMRs, are less centralized that reactors of the past.

Ward Camp is an Emeritus member on the call today. He is working in Connecticut on a pilot program to
gather information from appliances, using the same sensors to statewide activities. He sees the
importance of the ability to have a good, distributed intelligence platform for the utilization of data. The
utilization of data is still siloed and centralized; he is looking at how to take it up to DSO levels. He works
for a company that has strong Canadian ties and he is interested in what they are doing. He appreciates
the efforts of Canadians in the area of resilience and reliability.

Jaime suggested that Ward talk with GWACs Mark Ortiz who is looking at data curation and related
challenges in that area.
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GWAC Tutorial

Jaime invited the group to attend the GWAC tutorial panel presentation AHR and also to participate in
the no host dinner with the ASHRAE group that Ron Bernstein is arranging.

GR P_"EfSE Architecture Council

GWAC Strategic Outreach Plan

+ GWAC Mission and Vision Statements
Vision
The GridWise® Architecture Council supports a vision of a decarbonized, decentralized, and democratized electricity system to ensure
the energy needs of today and that of future generations.

Mission
The GridWise® Architecture Council (GWAC) was formed in 2004 be( the U.S. Department of Energy to propose principles for and
accelerate the development and adoption of interoperability concepts and standards across all applications operating and interfacing

with electric systems.

The Council’s mission is to engage with stakeholders to accelerate the development and application of grid architecture concepts and
principles. This leads to:

« Identification of critical paths to facilitate the effective evolution of the systems, devices, and enitities that encompass the electric
systems and achieve societal objectives.

« Advancement of standards, applications, and systems interfacing with the current and future electric systems to ensure they are
sustainable, reliable, resilient, efficient, extensible, and equitable.

+ Guest speaker recordings continue to be developed and published to YouTube

+ Qutreach through conference presentations
+ Slide deck to be developed with template and GWAC outreach slides.
+ NARUC meeting colocation?

+ Other organizations to "cross-pollinate” ideas with.
Identify liaison volunteers, e.g. INCOSE
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P
GR][\)_VE!SE Architecture Council

RE+ 2025

« Next eventis in Las Vegas, September 8-11
+ Discussing Monday F2F and GWAC/SEPA Tutorial with Aaron Smallwood
* Followed by a GWAC + SEPA Mixer!!!??7?

- A\

= RENEWING :
. WHAT'S POSSIBLE

=

Jaime noted that GWAC will participate with RE+ again this fall. Jaime and Ron Bernstein have had
preliminary conversations with Aaron Smallwood.

GRﬂ)WlSE Architecture Council
e

“Next Big Thing” / “Back from the Future”

+ Originally presented at AHR Expo

* Ron Ambrosio and Rahul Bahadur are
leading a committee to develop a
webinar on "The Next Big Thing*

« Rahul Bahadur and Ron Ambrosio Updates
+ Next Steps
» Development of a concise slide deck

+ Draft presentation will be reviewed
by GWAC

+ Web Page with details including
GWAC activities

10
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Ron Ambrosio said that the work group has revised comments a second time from feedback sent by Kay,
Marc, and Aaron. Changes have been discussed and incorporated as the committee felt appropriate.
Rahul Bahadur is also helping to lead this. Their target was a 45-minute talk so that with Q&A it would
be one hour to fit the timeslot for AHR’s educational seminars. They have increased to one hour of
content and are now working on the last clean up edits. They will have it ready very soon for the Council
to review it and collect comments. Jaime suggested a dry run. Ron A. said it may need to be a separate
meeting since it is one hour but that sounds good.

—
GRIDWISE Architecture C il
oW rchitecture Council

Grid Architecture for Regulators

* Team members: Lorenzo Kristov, Kay Aikin, Larisa Dobriansky, Jeff Morris, Mark Paterson, Farrokh
Rahimi, Chris Villarreal, Ron Bernstein, new: Peter Fitzgerald, Marc Costa

* White paper will be aimed primarily to GWAC community:
* Document experiences, observations & lessons learned from the use/non-use/value of Grid
Architecture in policy & regulation venues
* Provide a basis for strategies to promote Grid Architecture among policy makers
* Paper will be a living document, starting with a few initial case studies and adding new case studies
as available

* Initial case studies
* U.S. — FERC Order 2222
* State — Xcel Minnesota rate case; CPUC High-DER docket
* Municipal — Portland Maine
* International — Ontario, Canada

* Tentative target date: Draft for GWAC review by mid-November; ready for posting early 2024.

Lorenzo met with Marc Costa met last week and determined where they want to go and how to
approach it. Meetings will resume in January. They are discussing the audience and what they are trying
to accomplish. Often content is perceived as too complex. They want to offer Grid Architecture as a tool
and methodology for decision makers. They recognized as a team that they need to come up with a
problem statement to help the finalization of the paper. If anyone has ideas on this, they are invited to
join the work group.

Jaime said a checklist, similar to DMC, could be helpful to people with limited time and attention spans.
He said the DMC rewrite gave perspective for various audience members. He thought one for regulators
and one for utility people who may present to a regulator would both be helpful.

11
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Ron Ambrosio liked the idea of a different message for different audiences.

Ken agreed that something to inform both regulators and utilities would be valuable.

A Doodle Poll that Marc sent out to determine the meeting time went out. Jaime did receive it.
Kay said they need to modify the Target Date since they are moving into 2025.

Lorenzo said “soon” might be a better date.

GR@SE Architecture Council

Applying Grid Architecture Concepts to Bridge Back from
the Future Grid

Building on the previous GridWise Architecture Council work products, this document attempts to
provide a roadmap for operators, planners, developers, integrators, and policy makers as guidance to
develop interoperable systems that will architect the grid of the future as described in the future
states. This paper will include discussions of motivating participation of customer owned assets and
opportunities for avoided costs by working toward a long-term vision rather than only short-term
needs. This document will be completed in FY24,

* Committee : Mark Paterson, Marc Costa, Ron Ambrosio, David Forfia, Kay Aikin, Lorenzo Kristov,
Farrokh Rahimi, Aaron Snyder,

+ 2:00 PM PT/ 5:00 PM ET Thursday 2 times 1st and 3rd Thursday of the month

Kay gave an update on the status of the paper. The original concept has moved from 20 to 30 pages
now.

Kay had sent to Jaime and Mark Paterson on December 10.

Aaron asked if it could go out to all of GWAC. Kay said yes. Aaron said that will help GWAC to be
prepared for the final review.

12
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GRI USE Architecture Council

Grid Architecture Concept Model for Transportation
Electrification

Analyze various visions of the electrification of fossil fuel-based systems and identify areas where
GWAC concepts could provide architectural value to bridge and coordinate between customer and
grid objectives. Electrification will introduce dependencies such as those seen in the transportation
sector due to electrification. Grid Architecture will be used to describe the touchpoints (for example
through sector coupling) that will require collaboration. GMLC reference cases will be included. This
activity will take place in FY24 and be completed FY25.

*15-20 page whitepaper

*Committee: Jaime Kolln, Ron Cunningham, Farrokh Rahimi, Mark Ortiz, David Forfia, Aaron
Snyder, Lorenzo Kristov, Bhaskar Mitra, Paul DeMartini

*Request for Transportation Electrification/VGI business case documentation
+1:00 PM PT/ 4:00 PM ET, 2"¢ and 4" Tuesday of the month starting in January

Jaime invited Aaron Snyder, EnerNex to present in lieu of the paper update and introduced him as
today’s presenter.

BESS Definition and Application

ENERGY SOURCES BESS APPLICATIONS
2,
-_e /l‘:/ & i
= I e -

Shifting electricity consumption from
the daytime high-peak tariff periods
to nighttime off-peak tariff period.

Battery Energy i %_‘:%
Storage Systems /

TEMPERATURE
CONTROL

@ e
E £
0
A BESS is a type of energy storage system that uses batteries to store and
distribute energy in the form of electricity. BESS relies on one or more + - FIRE
batteries to store energy, which can then be used at a later time. v o CONTROL

BATTERY PACK

HVAC

Source Source
https:/fwww.linkedin.com/pulse/what-bess-3-benefits-battery- https:/fhackernoon.com/what-is-a-bess-battery-energy-storage-
energy-storage-system-greenyellow-asia-8oric system-and-how-does-it-work
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Mobile BESS Definition and Application

JLR POWERS UP ZERGY CHARGING ON THE GO

WITH FIRSTBATEERY-ENERGW-STORAGE:SYSTEM USING
= == SECOND:LIFE RANQE ROVER BAFTERIES I

Source Source
https:/fmedia.jaguarlandrover.com/news/2024/04/jlIr-powers-zero- https://pv-magazine-usa.com/2023/08/08/vermont-utility-keeps-
emissions-charging-go-first-battery-energy-storage-system- the-power-on-with-portable-long-duration-energy-storage/

using-second

Left hand side is a 2" life system. After they are no longer useful in a vehicle they can still be used.

There are about 3M on the road in the US today:

Mobile BESS Definition and Application

e AT
= <D, P . [N m ,ﬁ( e w
- g =
w w oyota Prius Prime ia Niro PHEV [
inyBouEV‘IEW Nnunuu Mh\lSEHanthp mu»dnm-:v $32975 iy SEAllY

534390 ybrid
600 / 510 ; $: boee
259 mues 149~ 212 mltes :14 mlles 253 mvles BMW i Volvo XC40 Recharge  Mercedes-Benz EQB ;!G00 s/ s Total IHHQE’H’ 3M 123
$52.200 52,450 $53.050

a 6 et A'p 227-301 miles 226 miles 245 miles BV, 3 e

l'nhM-d-l; m.unMyu vwnu IﬁanmEV . msmm'm S40.500
$30. $39.500 snm 37/ 520
272- 358 miles 216~ 304m|les 209~ 275 mlLes 253 m|L95 34 / 430 38 / 36 / ,.,o
. ‘5 FodFagoughinng - Cadilac Ly Rian ar
g $54, $57495
230- 320 ml!es 314 miles 270~ 400 mlles

Toyota RAV4 Pris Audi G5 PHEV ey Mazda CX.
Faid ity Wict 2 Hrusllonias v ALY Saee0 mi o i

42 / 600 22 / 1 n 26 / 490
247- 314 mlles 220- 3(:3 mlies 206- 310 mlLes 222-; 252 mlLes m’

Chevrolet Silverado EV Kia Sorento Plug-in st Pacifca Velvogso Recharge  Lincoln Corsalr Grand
T i ey oo g hypts o :';2
900 800 Y & F 460
279-330 miles 236-265 miles 260-270 miles 235-248 miles 411- 520 miles 260'390 miles 440 miles Bd 32 ’ 520 41 A‘> 28/
Sources

https://pluginamerica.org/learn/quide/
https://ourworldindata.orglelectric-car-sales
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There are about 40M worldwide. Use has doubled in last two years.

US distribution is not evenly spread out.

Mobile BESS Definition and Application

[ ]
Electric vehicle registrations per 100,000 people by state, 2023
e BdER -
B |
CMWBM&EV‘/EUV Nissan Leaf Mlm&EHauﬂnp Hy\md.ml(oluEV R
259 mlLes 149~ 5;1.2 :'HLES 114 m\Le< 158 mllas BMW i4 Volvo XC40 Recharge Y Total in USA ~ 3M
$52,200 o 3 1
a 5 " 226 miles
The number of electric cars on the road is the
« cumulative total of sales over the years (minusany @8 ;
272 cars that have been taken off the road). q 2 ,7 g
[ i"
Rivian R1S
Tesla Model ¥ Amum:mn Polestar 2 Genesis GV60 $69,900 $74900 -
270-aa0iles  236-28% miles zﬁnfsa‘;lgnr.}ules 235—525;‘;“;\195 411-520miles  260-390 miles *ae
,
Sources .

https://pluginamerica.arg/learn/guide/
https://ourworldindata.org/electric-car-sales

Plug into a standard 120V wall outlet r .
Connector provided with most EVs Iﬁ Add 40 miles
Great for overnight or workplace charging

Ideal for typical commutes (up to 40 miles)

of range overnight

PR

+ Faster charging for longer drives
+ Provides a full charge for most EVs in:

[y 7‘_- 4-8 hours
Vs v

1-2 hours QD Gain 25 miles
moty to ful ¢ & pac hour

« Much faster charging at public locations Voltage: 120V 1-Phase AC Voltage: 0V 1-Phase Voltage: or 480V 3-Phase AC
« 3 different connectors depending on vehicle:

Level1 Level 2 DC Fast Charge

E} Amps: 1216 Amps : 12-80 Amps 0 Amps
CCS Combo 0 CHAdeMO Tesla Supercharger
° b . i : 14-19 k¥ Charging Load: 2.519.2 kW Charging Load: 50-350 kW
160 miles ° 67 mlles @ 200 miles oto80% i A
; . n 30-40 minutes : 35 er Ho Charging Time: 12-60 Mies per Hour Charging Time: 10- ~30 Minutes
Source Source
https://pluginamerica.org/learn/guide/ https://pluginnc.com/charging-101

equipment or facilities that
deliver electric power to a load

11 DEC 2024
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Mobile BESS Definition and Application

Source Usable Capacity
https://ev-database.org/cheatsheet/useable-battery-capacity- 123.0—213kWh
electric-car

Average of 71.2 kWh

Values shown are in KW hours represent the capacity of the batteries.

Mobile BESS Definition and Application ] ‘D—‘

5[]
Ford Charge Station Pro

Enables bi-directional power

It gives. It takes. It works with you, then for
you. Help unlock the full potential of the
F-150® Lightning™

Enables:
Home Back Up Power

| v ! If the power goes out in your neighborhood, rest easy. * You've got an F-150
H \ ks m f i the rov of vaur E-150 | Fatrg e
Rou g h i ng It Just i ) é‘c?-;ul[erj‘_cg'u:{f?or}:eriE'KuJ;tzDB‘”ua- the energy of your F-150 Lightning to
Got Easy ;

The available 9.6 kW of power at your

disposal can bring some of the comforts of
home to whatever your version of being
outdoors is.

se of a new 2023 Model Year F-150® Lightning™ with Extended-

Source Source

https:/www.ford.com/trucks/f1so/f150- https:/fchargers.ford.com/ford-charge-station-pro
lightning/features/performance/ Extended Range Battery — 43 kWh
131 kWh /72h =1.8 kW
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Batteries are sized based on the maximum capacity, but likely people will not use them to 0. When
using a battery say for camping, the user must leave enough energy to start the vehicle to leave the site.

Canyoudoit?

g proces fox V3G begins wih Genlying ey divers 'hasg drivers shape the framewerk |
o this Stardar, quiding the
T regulatory practices. Understanding these drivers s essential nwﬂm a gath forward as they ighight

To prowice 5 permitting proce s for power export, there must be a clear understanding of the various V26 configurations|
and their current feasibilty for implementation. and power export. These configurations guide the technical aspects of
the permitting process, helping to define the necessary requirements and protocols for VG integration, namely around |
EVECH S TR 1 W T TR oS N R

[ port.
IEEE 1547 s the foundational standard for interconnecting DERs with the electric grid, it specifies the
how DERs, such & . rellability, and

IEEE the technical

framework upon which other V2G related standards and protocols are bult (e, UL 1741 SB, IEEE|
20305, Rule 21, The supportng documents across the performance, communkation, electrical

behavior with grid operations. for seamless and safe (nterconnection. By establishing the baseline |
Temiena s o Warnaschon, IEE 1547 Med deanes e cumBciNon ptneeis e chd o V35|

Devic
In IEEE 1547, which is veriied thiough certfcation programs ke UL AT e
enforced through legally & 24 in Calfornia and Rule 14k in Hawil. |

operational requirements that must be followed. Codes. are developed by reguistory bodies or|
government bodies. Compliance i required by law.

_‘i:ms R A A R ]|

Coses influence the creation of standards, which are woluntary, consensus-based guidelines and best
proctices. Standards focus 0 how 1 meet or exceed code requiements. Uniess referenced in o code,
they are not legally binding,

o

in comphiance with the spplicable standard{s) snd codes).

o o o 5 s V3G waknalogy e S s S ey e )

power uide
their cwn grid codes, Rule 21 and Rule 14K, cuvely, to deseribe the ating and

Additional codes, standards, protocols, and certifications exist beyand Rule 21 and 14H, each focused o

their own primary domain and varylng in their level of comprehensiveness. As technology continues o

evalve, there are also guiding documents currently in draft farm, set 1o be published at a later date. |

Several upcoming standards will be more tharough and include sdditions| V26 configurations. expanding
nd pawer export 3

Maybe, maybe not.

[ Permitting for = export \---u Fom sl o ciata, 35 weW s from Ly o sy The pmru\!

 aspecss and currently|
i mileren an mmzd process, leading to delays and Inconsistencies in
[Rcn s o ot a emaie M B |

|order to Integrate nv. with vm into the grid, thereby offering a cear ..-1 consstent process to|
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V2G-DC

Off-board smart inverter and smart functions

V2G-AC Split

‘On-board smart inverter, off-board smart functions

V2G-AC |

‘On-board smart inverter and smart functions

V2G-No EVSE

On-board smart inverter, on-board smart functions, no EVSE

St G Sman
e B roncions QW

Source

NEMA EVSE 4o011-2024, Standard for EVSE Power Export Permitting

[mema|)| 11 DEC 2024

Complexity = cost

If the inverter fails would the car have to be replaced?

Does everyone want this if it is a standard?

Almost every standard is evolving.

Each standard looks from a different way.
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Can you do it?

% ' r e i A
dustry Standards: IEEE 1547-Aligned Performance Standards/ Industry Standards: Communication Protocols [cucuime: meters protectve devees, and ather
'rtifications contral systems and devices are not included in the
| model, though they are present in the real system.

i
Common Smart
Legend Inverter Profile ({ of
_______________ IEEE 2030.5 (Rule 21)
Applies to DConly
"""""""" = Network/
Applies ta AC anly : s "
_______________ : : 1 Managing Entity Open Charge
Applies DC and AC Point Protocel
IEEE lf;l;!DNPJJ (0CPP}
7
_i SunSpec IEEE
——a 2030, 5 Prafile For
| SAE J3072 (Rule 21)
y e,
J \ J

Do you like standards? What do you need to know? This is the starting list.
UL 1741 SB, SAE J3072, IEEE 2030.5 CSIP, IEEE 1518, SunSpec Modbus, OCPP, ISO 15118.
Also, IEEE 1547.1, 1547.3, 1547.9; NFPA 855, NFPA 70/NEC; UL g741; SAE J3400.

Source Also, CARule 21; HI Rule 14H; MD HB1256.

NEMA EVSE 40011-2024, Standard for EVSE Power Export Permitting

Aaron noted that California has an 8-step process.

Are you in SCE territory?

You = Applicant

Southern California Edison (SCE) V2G-DC Permitting
Those wishing Lo request interconnection service for in SCE territory must and technical recuirements are satisfied, SCE will provide Applicar
follow the specific, fined process as = ated by SCE. Currently, V2G-AC interconnection Interconnection Agreement. Applicant must review, sign, and return
tails of the Interconnection Re on Agree

ntractor can begin device installation and subsequent commissioning

s, studies, and modifications
with Draft Generator
CE.

6) Interconnection Agreement lssued: all reviews:

is not allowed. The full d Jest submiss on process and sul

=nt 7) Installation and Testing: Upon executing Interco

Applicant and their

reviews and studies can be found in the Rule 21 Tarf . A high-level summary of the reques third-party < sting, all

approval, and nstallation process is as follows : overseen by SCE. The minimum required commissioning tests are provided in Rule Section L.g
1) Pre-Application (Opticnal): The applicant can request technical information regarding SCE's Commissio:

ning Testing, including
nd under voltag

electric system around the potential in

srconnection site. As part of this information re

applicant must provide details of the pi ed sile, the line and

o el valtage being considered,

and s non-refundable processing fee. In turn, SCE will provide available system data .

Submit Interconnection Request Applicatien: Applicant must complete and submit Rule 21

=rator Interconnection Request (Form 14-918) along with the follow

ng:

er interconnection protective funcrions thar may ke required as part of the Generator Interconnection

&) Nonrefurdable application f
3) Obtain "Distribution Service *:
Requestto be able to use SCE's d
interconne AISO system.
4) Validation of Technical Data submittal of the application package, an SCE engineer
will perform a validation of all technical data provided and verify that the apalication package is

with SCE system to

8) t Result Review and re: of t

and confirm that all crite

y commissioning testing
sioning test results are verified, SCE will

ssue an authorization for intercannection, referred to as "Permission to Operate” (PTO). Only

have been met. Once comm

complete and correct i )
5) Re ) and Additional Studies (if necessary): Orce validated, the project goes into review I 1 h | Pr L
by SCE to identify how the project can be interconnected ta SCE's electric system safely and power.

reliably. Depending on project size and complexity, SCE may conduct ane or more reviews and
studies. Regardless of the study pracess, all projects must meet o exceed the requirements in - Producer

§Hh: Smart Inverter Generating Facility Design and Operating Requirements for UL 174158.
Depending on the resul review(s), the applicant has the option to request @ meeting with
uired, if any.
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Are you in SCE territory?

§Hh: Smart Inverter Generating Facility Design and Operating Requirements for UL 17415B.
Depending on the results of the review(s), the applicant has the option to request a meeting with
SCE todiscuss the results of the review/study and the modifications required, if any.

Can you doit?

Electrically — maybe yes.

Programatically — maybe yes, in CA, HI, MD.

Get paid — maybe no, today.

Compelling business case for the Producer — probably no.
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Ron A

/"
GRIDWISE Architecture Council

Liaison Reports

» NIST - David Wollman

» Green Button — Jeremy Roberts

+ EPRI - Sean Crimmins

» |EEE PES - Farrokh Rahimi, Mark Siira — SC21, |IEEE 2030 Update
+ ASHRAE, DLC (Design Lights Consortium) — Ron Bernstein

» ISO/IEC, IREC — Ken Wacks

+ SEPA - Aaron Smallwood

+ NARUC - Jeff Morris

+ Are there other organizations we should be hearing from?

ISO IEC — Ken Wacks said they had two more standards published this week on enhancing the residential
gateway. We’ve come up with an architecture for the gateway that includes a single unit, distributed
units, and enhanced with cybersecurity protection. So, the gateway serves as a sentry. We are now
working on using the gateway as a platform for applications starting with energy management using a
standard that was published about a month ago.

Our updated framework for energy management which Ken led the development on, is based on
discussions from GWAC and other meetings for integrating DERs with transactive energy and grid scale
power. As usual we will be having two group meetings next year; one in spring and one in fall which are
expected to be face to face tentatively in Ireland.

IREC - Ken noted has had a series of presentations along the topic of Aaron Snyder’s talk today. Ken
wanted Aaron to know that he had heard from an engineer located in Simi Valley, California who dealt
with Southern California Edison when he put solar on his roof. He also put in a stationary battery, and
he has electric vehicles. So, he has experienced all the issues that Aaron presented here today.

From his talk we learned a lot about the installation company that he dealt with and his dealing with a
local inspector and with So Cal Edison.
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Some of the materials presented were captured and are available at the IREC Customer Grid Edge
website. If you are interested just put in IREC CGE and it will take you to our home page. The next
meeting will be Friday, December 20™. The featured speaker will be Jackson Wang, the CTO of E Radio.
He will talk about consumer metrics, and the electric vehicle equivalent to dollars per gallon. Jackson
has been very active in the data side of smart grid; he developed an FM broadcast system to distribute
energy prices.

Ken invited everyone to join the one and a half hour meeting at 1:30pm Eastern time this Friday. The
meetings are open to anyone in this industry at no charge. On the site we have summaries of most
presentations and there is a place where you can sign up to get meeting announcements. David Katz
who is on this call today will be one of the January presenters.

Ken thanked GWAC for opportunity to present this information.

Jaime Kolln added that Jackson is a fantastic speaker and does a good job at tying the technology to the
business case. Jaime has worked with him on some of the E radio pilots for water heaters, EV chargers,
heat pumps and many different things and Jaime added that Jackson is very engaged with this
information, his talks are very enjoyable.

Ken said Jackson has been a popular speaker and they try to get him scheduled at least once a year. He
has been expanding his data distribution network to manage EV charging.

Larisa Dobriansky suggested adding a liaison in the area of energy storage and V2G, etc. More liaisons in
this space could give updates on the progress of this area of technology. She and Jaime discussed some
ideas about potential liaisons. She felt the state regulatory agency commissions will need to look more
at energy storage in their interconnection processes. So far only five jurisdictions in the US are moving
in energy storage in the interconnection process.

Acting chair Ron Ambrosio said that is it for liaison updates and adjourned the meeting.
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