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NIST Mission
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To promote U.S. innovation and industrial competitiveness 
by advancing measurement science, standards, 

and technology in ways that enhance economic 
security and improve our quality of life

measurement science 
Creating the experimental and theoretical tools – methods, metrics, instruments, and data 
– that enable innovation

standards
Disseminating physical standards and providing technical expertise to documentary 
standards that enable comparison, ensure interoperability, and support commerce

technology 
Driving innovation through knowledge dissemination and public-private partnerships that 
bridge the gap between discovery and the marketplace



Measurements are critical…

Up to 92% of U.S. 
exports affected by 
standards/technical regulations 

“Uniformity in the currency, 
weights, and measures of 
the United States is an 
object of great importance, 
and will, I am persuaded, be 
duly attended to.”
George Washington, State 
of the Union Address, 1790

to commerce

NIST Illustrated, https://youtu.be/2j9BGVKbzS4

to innovation and to international trade

NIST measurement 
science provides the 
foundation for innovation 
in every industry and 
economic sector, from 
manufacturing to health 
care to defense

If you know how to measure 
something, you can design 
it, compare it, understand 
it, and improve it

https://youtu.be/2j9BGVKbzS4


NIST Laboratory Products and Services

• 1200+ Standard Reference Material (SRM) products
• 100+ Standard Reference Data (SRD) products

• 600+ measurement services 

• 800+ accreditations of testing and calibration 
laboratories per year

Serving industry and other stakeholders 
in the U.S. and globally



NIST Documentary Standards
Expert participation
• 400+ NIST technical staff in 100+ standard 

committees
• Leadership in international standards bodies 

such as ASTM, IEEE, ISO, IEC

Providing support to industry and 
government for voluntary 
standards development

NIST’s unique role

• NIST coordinates standards policy among 
federal agencies (National Technology 
Transfer and Advancement Act, 1996)

• NIST Director is President’s principal advisor 
on standards (American Innovation and 
Competitiveness Act, 2016)

• NIST’s laboratory expertise provides 
measurement-based and unbiased data to 
improve decision-making in standards 
bodies

NIST robotics standards 
are catalyzing U.S. 

manufacturing 
automation 

transformation

NIST studies of fire 
behavior led to life-
saving changes in U.S. 
building codes

Standards and 
assessments for public 
safety communications 
are transforming 
emergency response



NIST Laboratory Programs
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El Leadership Team



EL Mission

To promote U.S. innovation and industrial competitiveness 
by advancing measurement science, standards, 

and technology for engineered systems in 
ways that enhance economic security and improve our 
quality of life

measurement science 
Creating the experimental and theoretical tools – methods, metrics, instruments, and data 
– that enable innovation

standards
Disseminating physical standards and providing technical expertise to documentary 
standards that enable comparison, ensure interoperability, and support commerce

technology 
Driving innovation through knowledge dissemination and public-private partnerships that 
bridge the gap between discovery and the marketplace



Engineering Laboratory Goals
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Engineering Laboratory Goals

121212
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Engineering Laboratory Goals
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Engineering Laboratory Goals
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Engineering Laboratory Goals
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Engineered Systems Research
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Unique Facilities and Functions
• Smart Grid Interoperability Panel
• National Fire Research Laboratory
• Robotics Test Facility 
• Net-Zero Energy Residential Facility 
• National Construction Safety Team
• Disaster investigations, studies and 

interagency research coordination 
• Community Resilience Center of 

Excellence

Unique Engineered Systems Research
• Cyber-Physical Systems and Smart Grid 

testbeds for “smart” everything

• Models and measurements of materials, 
buildings, and other infrastructure for 
disaster- resilient communities; Fire models 
and data for improved, performance-based 
building codes

• Robotics, control systems, and digital data 
exchange standards for smart manufacturing 
infrastructure 

• Sensing systems and data to enable net zero 
energy buildings while maintaining air quality



Thank you

































































































































































































































N I S T  s m a r t  g r i d  p r o g r a m

Uncertainty propagation through physics and time
A reduced order stochastic formulation will allow us to 
propagate (dynamic evolution of a projection) in order 
to minimize uncertainty of the current as well as the 
future state.

An existing method to represent the coupling 
between multiple Stochastic Differential 
Equations is the FPK equation.

A PDE that describes the time evolution of the 
probability density function of a trajectory under 
the influence of random forces.

Electrical power systems present 
some unique pitfalls!
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N I S T  s m a r t  g r i d  p r o g r a m

Our proposed finite order stochastic formulation
Gaussian mixture models bounded by convex hulls. 

The approach is amenable to a-posteriori 
adaptation in response to measurements. 

Able to leverage both the FPK formulation as well 
as the geometric propagation of convex hulls 
through switched or hybrid dynamical systems. 

𝜀𝜀(𝑉𝑉, 𝐼𝐼,𝜙𝜙,𝜃𝜃,⋯ )

𝔼𝔼(𝑄𝑄|𝑍𝑍∈ℤ+
1 ) 𝔼𝔼(𝑄𝑄|𝑍𝑍∈ℤ+

2 )
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N I S T  s m a r t  g r i d  p r o g r a m

Validation using NIST campus’ distribution circuit

PMU

SM

PQUBE

MU

MU

ATS

PQUBE

SM

SGTF
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N I S T  s m a r t  g r i d  p r o g r a m

Thank you

1. Minimize uncertainty within each component.

2. Characterize the stochastic properties of the residual uncertainty to improve forecasts and model based estimates.

3. Propagate the uncertainty through interacting components while retaining analytical capabilities.
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NIST Smart Grid Advisory 
Committee SEPA Update - 2017
Sharon Allan
Chief Innovation Officer
August 15, 2017



History of SGIP >> SEPA
The Timeline . . .

2017 Priority Action Plan Closures:
• PAP-15: Harmonized Power Line Carrier 
• PAP-17: Facility Smart Grid Information Standard
• PAP-20: Green Button ESPI Evolution
• PAP-21: Weather Information
• PAP-23: IEC 61850 Testing Profiles
• PAP-26: Distributed Intelligence

Sept 2009
NIST SG 
Interoperability
Framework 1.0

Nov 2009
NIST
establishes

SGIP

July 2011
First 6 Entries
In the CoS

Feb 2012
NIST SG 
Interoperability
Framework 2.0

April 2017
• SGIP merges 

with SEPA
• 81 Entries in 

CoS

Feb 2017
SGIP closes
6 PAPs

Dec 2012
SGIP 2.0, Inc

2013
• First SGIP2.0 

election held
• Exec Dir 

Hired
• First Tech 

conference 
held

• 56 standards 
in CoS

Sept 2014
NIST SG 
Interoperability
Framework 3.0

2014
• Exec Dir 

replaced 
with CEO

• Vendor 
contracts 
terminated 
and 
renegotiated 
to stabilize 
SGIP 
finances

• Skills 
replaced

March 2015
BoD reduced 
from 22 to 12

2016
• Rebrand
• 3 websites 

launched
• Launched 

Grid Mgmt 
Group

• Awarded 3 
DOE 
contracts

• 76 entries in 
CoS

• IPRM
• NA Testbed 

report 2

2015
• Launched 

OpenFMB
• Prioritized 

focus
• Contract for 

2016 - 2018 
Cooperative 
Agreement

• Began 
rebuilding 
utility 
membership

• Testbed 
report 1



SGIP 
WHITE 
PAPERS
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PUBLISHED

Cyber-Physical Resiliency Webinar

Economic Value of the Integration of Consumption 
Preferences in Electric System Planning Webinar

Evaluation of the Electromagnetic Phenomena Issues on 
Smart Grid Reliability Webinar

H/B/I2G DEWG Smart Grid System Security with 
Broadcast  Communications

Orange Button Webinar -

Orange Button Year Two Update Webinar

Smart Grid Cybersecurity Committee Webinar: A 
Comparison of How Key Cybersecurity Standards Affect 
Smart Grid

Webinars 
Held

Total 
Attendees

Total 
Registrants

7

560+

1177

6
Priority 

Action Plan 
Closures

PAP-15: 
Harmonized 
Power Line 

Carrier 

PAP-17: 
Facility Smart 

Grid 
Information 

Standard

PAP-20: Green 
Button ESPI 

Evolution

PAP-21: 
Weather 

Information

PAP-23: IEC 
61850 Testing 

Profiles

PAP-26: 
Distributed 
Intelligence

Webinar Participant 
Geographic Regions 

Algeria, Australia, 
Bangladesh, Brazil, 

Canada, China, Colombia, 
Ecuador, France, India, 
Japan, Korea (South), 
Malaysia, Mexico, New 

Zealand, Portugal, 
Romania, Singapore, 
South Africa, Spain, 

Turkey, United Kingdom, 
and United States 

New Committees/ 
Subgroups Formed

The Catalog of 
Standards 
Visualization Tool 

• Technical 
Advisory 
Council (TAC)

• Catalog of 
Test 
Programs 
(CoTP)

• OpenFMB 
Management 
Services Task 
Force

• The Catalog 
of Standards 
Visualization 
Tool went live 
in February 
2017. 

• 81 Standard 
in CoS

3

Working Groups

25 Countries



Priority Action Plan Status

PAP Number PAP Name PAP Status PAP Next Step

22 EV Fueling Submetering Requirements OPEN
1) Awaiting NEMA EVSE specification publication (estimated within two 
months);
2) Planning to publish EVSE application whitepaper

24 Microgrid Operational Interfaces OPEN

Ongoing work coordinated with IEEE SA.  Awaiting report of results of 
balloting for approval of IEEE 2030.7 and 2030.8.  Also developing white 
paper on Technical Implications of Regulatory Environment for 
Microgrids.

25 Orange Button: Harmonized Financial Data OPEN PAP 25 scope included in Orange Button DOE project.  This PAP will close 
when Orange Button is complete and closed.  

3 PAPs Remain Open

24 PAPs Have Been
Closed



CoS is available via the 
Web

10+ new candidate standards have been suggested, SIFs not submitted yet



The Journey

SEPA Staff is a total of 48 with SGIP
Combined Revenues near $10M

0

2

4

6

8

10

12

2013 2014 2015 2016 2017 2018

NIST FUNDING

SGIP Total Revenue

• Over the course of the last 3 years we 
have been keeping Revenue flat by 
diversifying sources as NIST funding 
decreased

• SEPA is a step change in Revenue









SEPA’s focus for 2017 is to 
complete the integration

• Integrate Web sites
• Integrate Accounting and Time Tracking
• Integrate Events
• Integrate Working Groups
• Launch the TAC
• Continue to support PAPs/CoS
• Expand reach of ’51st State’
• Continue to execute on existing programs

SEPA appreciates the opportunity to work with NIST and looks 
forward to continuing our efforts together
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