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NIST Smart Grid Program Update

* People, Planning Processes, Program
Implementation ...

* People: Smart Grid & CPS staffing transitions

— Chris Greer, director and Dave Wollman, deputy director
—> Dean Prochaska smart grid program manager

— Chris Greer, SGIP Board elected member

— George Arnold [retirement May 2014]
—> SGIP Board ex-officio member Dave Wollman

— Marianne Swanson [retirement 2013]
—> Vicky Pillitteri, smart grid cybersecurity lead

— Jeff Mazer [retirement May 2014]
—> Paul Boynton, smart grid testbed lead (internal transfer)

— Jerry Castellucci, CPS public working group (internal transfer)
— Additional new hires (including Allen Goldstein, PMU project)
— New Presidential Innovation Fellows (next slide)

engineering laboratory
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Presidential Innovation Fellows

White House (OSTP) initiated program to

bring in innovative private sector

entrepreneurs to tackle high-profile priorities

— Todd Park, US Chief Technology Officer

— Includes Open Data and My Data projects

NIST has hosted three “PIFs” in Round 2

— John Teeter, Green Button/My Data

(and Matt Theall, Green Button PIF at DOE)

— Sokwoo Rhee and Geoff Mulligan, CPS

— 1 year fellowship, June 2013 to June 2014

PIF Round 3

— Digital by default — Veterans
— Data innovation (multiple agencies)
— Crowdsourcing (multiple agencies)
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Engineering Lab Program Planning Process

* Annual process — program development, program and project
descriptions, presentations, decisions, funding allocation, ...
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Associate PM: Dean Prochaska

What changes are proposed for FY2014?

Project Title (Smart Grid) FYi4sk | as
Senan Grid Testing and Certi EL SGO0) - labor e SA00K |  -S108K
L= Seman Grid Syst L} = new THD by ITL SETSK 525K

Networks (ITL} - S500K | na change
Precision T T
Elpctromagratig
Srman Grid Sysi Smart Grid
Wide-area Mo
i:‘:& : 3‘: Program Manager: David Wollman FY13 allocation: $8,885K*

i * Does not include $300K
naricood s Director, Smart Grid and Cyber-Physical funding from Embedded

Wal Coord. S Systems Program Office; Chris Greer

TOTAL Objective: To develop and demonstrate advances in
measurement science to enable integration of interoperable
Smart Manu{ and secure real-time sensing, control, communications,

Smart Grid 4 jnformation and power technologies, in order to increase the
system efficiency, reliability, resiliency and sustainability of the
nation’s electric grid, by 2016. \

NEW

Smart Manufacturing and Cyber-Physical Systems:
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NIST Smart Grid Program ($8.5M) .

e Standards coordination:
— EISA: NIST coordinates and accelerates
development of SG interop standards
— NIST Framework and Roadmap
— NIST established the Smart Grid
Interoperability Panel (SGIP), now an
industry-led private-public partnership

e Measurement science:
— NIST Engineering Laboratory leads a
multi-Lab smart grid research program:
— System performance (testbed, EMC,
cybersecurity, networking and testing)
— Transmission and distribution grid
operations (PMUs, metering)
— Distributed energy resources
(power conditioning systems)
— End-user interoperation
(building controls, energy usage)

NIST Smart Grid Framework History

i
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Release 1 Release 2 Draft Release 3
NIST Framework and Roadmap for NIST Framework and Roadmap for NIST Framework and Roadmap for
Smart Grid Interoperability Smart Grid ]nlrn;l::lt?.illf Smart Grid Inl(‘r:pl'r:bZi;}'
E::Tf:: Release 20 Release 3.0
Jan 2010 Feb 2012
Key concepts: Key concepts: Public comments
Identified 75 Identified 98 closed May 30, 2014

standards, 16 Priority
Action Plans, cyber,
architecture
conceptual model,
energy services
interface

standards, 19 PAPs
and progress, Smart
Grid Interoperability
Panel structure/ops,
Testing&Certification
framework

Key concepts: SGIP
transition to non-
profit organization,
architecture
harmonization

7/21/2014



NIST Smart
5 _ et _e% Grid Domains
T\ “ 1L e NIsT
> 7 Framework

Sy, 4 Release 1 and 2
m?smasm“_“ D!E"Mbbﬂnn s, CustOmEr o
I‘\&--.f-wf"‘, R S

 Generation 7 v, T
_—— s

Bulk Generation
—> Generation

* Draft Release 3

NIST Smart Grid Program

Smart Grid Coordination Smart Grid System Performance
— Secretariat; Smart Grid — Cybersecurity; Timing;
Interoperability Panel; — Communications Networks; EMC
Program Mgmt ' Lij : — Smart Grid Testbed

— Testing and
e Certification

— Systems Modeling
and Simulation (gap)

Transmission
and Distribution
Operations &

— Wide Area Trenem; User-to-Grid
Modeling & . ai
: — Buildin
Control (PMUs); .. . Integra?ion
Advanced Metering ™: !

s‘onarauan
Distributed Energy Resources and Microgrids
— Power Conditioning; Storage (gap)
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NIST Synchrometrology Lab (PMUSs)

e Performed thousands of automated tests on 12 commercial PMUs to verify
compliance with new dynamic performance of IEEE C37.118.1-2011

- almost all failed! 1.1.1 Steady state frequency range voltage TVE: FO = 60 Hz, M class
» Made recommendations to 2 voltage TVE oy voltage TVE -
IEEE PMU WG on new gOB T e || 08— e
requirements and worked gos — e || 09 e
with manufacturers to o CE———— | A e
improve performance B T A ° "
+ Recommendations adopted B ey P ety
In IEEE C37-118-1a'2014 1.1.1 Steady state frequency range: ROCOF error: FO = 60 Hz, M Class
— Some PMU results are 08 T ROGORemor— o2 T ROCORemor
improved due to some § os Y [ gL e L.
relaxed requirements 52 B I e ———
— Some PMU vendors 803 | 81 A" — B
have revised firmware 2 0s 2015
and now passing or close O e e R
io passing amer?ded std 55 56 57,58 RG0SR O 65 55 56 57,58 RG0SR © 65

— More PMUs now passing test
e |EEE Conformity Assessment Program (ICAP)
— Developed Test Suite Specification for ICAP
— Chair ICAP’s Synchrophasor Conformity
Assessment Steering Committee

— Developing a portable PMU test system for
callbratlng other test systems
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Consumer Domain — Standards
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Green Button Initiative

e Enables electronic consumer access
to energy data and supports
development of ecosystem (apps)

e US: Available to 42+ million .
customers now and 59+ million in the - _ -
future based on utility commitments  Map of US Green Button Commitments

CANADA: 2.6 million+

e Result of collaboration among White
House, NIST, DOE, state regulators,
utilities, vendors, SGIP, and North
American Energy Standards Board

» Green Button Download My Data
and Green Button Connect My Data

Connect Download os=

My Data My Data
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Green Button PIFs: Goals

Grow (x2) Green Button ecosystem

— Outreach to Utilities; Utility Vendors; Third Parties

— Support Technical Development Teams

Improve Green Button data

— Collaborate to Create Certification Process (UCAlug/UL)
— Download My Data Certification

— Connect My Data Certification

Leverage Green Button in Federal Agencies

— Support Green Button activities in key Agencies (DOE/GSA/EPA)
— Provide Technical Guidance to Federal Energy Managers
Stretch Goals

— Reference Open Source Green Button Implementation

— American Energy Data Challenge

NIST smart grid program engineering laboratory

US Federal Government Commitment
Climate Action Plan

“The Administration will leverage the ‘Green Button’ standard — which
aggregates energy data in a secure, easy to use format — within
federal facilities to increase their ability to manage energy
consumption, reduce greenhouse gas emissions, and meet
sustainability goals.” The President’s Climate Action Plan, June 25, 2013

Presidential Memorandum (to all Federal agencies)

“Sec. 3. Building Performance and Energy Management .. each
agency shall: ... incorporate Green Button into reporting, data
analytics and automation, and processes, in consultation with local
utilities ...” [.. GSA, EPA pilots ...] Presidential Memorandum on Federal
Leadership in Energy Management, December 5, 2013

Department of Energy American Energy Data Challenge

Challenge 2: Apps for Energy Il (Jan-Mar2014), $100,000 total prizes 2
focus on best use of DOE APIs, best use of customer Green Button e
data, and best app addressing the “killer ideas” in Challenge 2. N
Details at http://energychallenge.energy.gov

NIST smart grid program engineering laborato
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GSA Green BUtton pllOt Contracted Service Provider

*  Analytics
ong ¢ Virtual Energy Audits
Utility .
e MDM
* Portal

Agency/Owner
* Management
e Benchmarking

Building

* Energy Management System (EMS)
¢ Sub-Meter 1 L)(—T

* Sub-Meter2 ad

e With technical support from NIST, GSA completed
pilot using Green Button Connect My Data to enable
cost-effective virtual energy audits with both utility

meter data (Pepco) and GSA vendor (Schneider Electric) sub-meter data streams
ported via GBCMD into GSA vendor building analytics (FirstFuel)

Green Button Evolution

White House Connect My Energy Green Button
o Call to Action > Data Beta > Data > CMD
9/2011 Deployments Challenge Certifications
NAESB ESPI 10/2012 11/2013 4Q 2014

Standard Ratified
10/2011 HEY

. Update 1
e w/Green | Agencies CMD Rollouts

Presidential
Memorandum
on Federal Green Button

DMD ;
; Button 12/2013 pDMD| | Nationally
f,‘;gﬂ;‘b'eDOE Apps | 4/2013 Certificatians 112015
for Energy 2H/2014
5/2q12
2011 2012
0 Customers 12 Million 26 Million 42* Million
(Download Customer Customer Customer
My Data) Accounts Accounts Accounts
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