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Smart Grid Consumer Domain  



GREEN BUTTONGREEN BUTTON

G B A d M i i f iGreen Button  – Access and Moving information

Managing Data Access and Privacy control
Energy Usage Information In Practice (Virtual 
Benchmarking and Efficiency Management)
Testing and Certification – Building to interoperable 
standards

Information and Data Driven Customer Engagement
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US Federal Government Interest in Data Access
• Open Data Initiativesp

– Making government information resources more publicly accessible in 
“computer‐readable” form and encouraging its use by entrepreneurs as fuel 
for the creation of new products, services, and jobsp , , j

– Project Open Data: http://project‐open‐data.github.io

– Examples: Federal Register 2.0, Data.gov, Health Data Initiative, …

M D t I iti ti• My Data Initiatives
– Empowering consumers with secure access to their own personal health, 

energy, and education data

– Blue Button (health info), Green Button (energy), Education, …



Download My Data and
C t M D tConnect My Data

A customer visits their 
utility web portal, they 
can simply login and

Consumer to authorized and 
controlled data movement 
bet een Utilities and Third Partcan simply login and 

download their Green 
Button Data as an XML‐

between Utilities and Third Party 
service providers ‐ no need to 
repeatedly login and download 

formatted file. files. These authorizations are 
valid for an agreed upon time and 
can be revoked at anytime by thecan be revoked at anytime by the 
consumer.



Both Utility and Facility Data
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•Measurements of power, energy, 
gas, water,  …
Q lit R lid t d

Utility 

Data

•Quality: Raw, validated, 
estimated, …

•Source: Meter near real-time, 
tilit b k d thi d tutility back end, third party

•Economics: Consumers need to 
know the cost of their consumed 
power (but we did not construct a

F ilit

power (but we did not construct a 
pricing model)

• Identification: by customer, 
device locationFacility

Data

device, location
• Interval data
• Summary Information
• Power Quality Metrics



Green Button Privacy and Security

• Data Security.
– Standard Certificate Based HTTPS and SFTP 

– Uses IETF OAuth2 authorization

– Requires 128 bit (Third Party) and 256 bit (Data Custodian) Transport 
Layer SecurityLayer Security

– Aligned with NIST best practices

l d f bl f ( )• Personal Identifiable Information (PII) 
– Certified Green Button Metered Data contains no PII

– All Location information must be exchanged separately from Metered g p y
Data

– Account and Portfolio information must be exchanged separately from 
Metered Data

– DOE is leading a Voluntary Code of Conduct Stakeholder Process



What is Green Button?  –
H i it f l t F d l A i ?How is it useful to Federal Agencies?

• The Green Button Initiative encourages all utilities 
d i id t t d di th f t dand service providers to standardize the format and 

communication of energy data so customers and 
third‐party service providers can easily access and p y p y
exchange energy usage information from utility or 
electricity suppliers.

• Agencies can benefit from having Green Button Data 
available in a cost effective common format fromavailable, in a cost effective common format,  from 
all their energy suppliers and using that data to more 
cost‐effectively manage their energy use 
information. 



Green Button Connect My Data 
In Washington DC Governmental Servicesg

P idi 15 i tProviding 15 minute
interval Data for 400
buildings in DC daily

Local utility (Pepco 
Holdings) providing first 
in the nation 
deployment with Green 
Button Connect My 
Data inside!  http://www.buildsmartdc.com



US Federal Government Commitment

Presidential Memorandum (to all Federal agencies) 

“Sec 3 Building Performance and Energy Management each agencySec. 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 …]GSA, EPA pilots …]

Presidential Memorandum on Federal Leadership in Energy Management, Dec 5, 2013 

Buildings use 40% of our Energy Resources; 75% of our Electricity

Achieving Efficiency is a National Priority

Green Button provides the missing feedback loop

And helps to engage the consumer in the solutionp g g



The Energy AuditThe Energy Audit
Site visit
• Long lead time
• Slow feedback

Analysis and Discovery
• Benchmarking
• Opportunity IdentificationHands • Slow feedback

• Very Thorough

Facilities Operation

Opportunity Identification
• Projections

N it i it

Hands 
On

Audit 
Facilities Operation
• Management
• Benchmarking
• …

No site visit
• Short Lead Time
• Rapid Feedback
• Less Thorough

Virtual
Audit 

Buildings
Benchmarking
• EPA Portfolio Manager
• DOE Buildingg

• Occupancy Models
• Sub‐Meter 1
• Sub‐Meter 2
• …

• DOE Building 
Performance Batabase

• DOE SEED framework
• …



Framing the Energy Management Discussion

Utility

Contracted Service Provider
• Analytics
• Virtual Energy AuditsUtility

• MDM
• Portal

• Virtual Energy Audits
• …

Portfolio Owner
Utility
Meter

B ildi

Portfolio Owner
• Management
• Benchmarking
• …

Building
• Energy Management System (EMS)
• Sub‐Meter 1
• Sub‐Meter 2
• …

Energy Manager



GSA Building Selections

• New Executive Office Building

• Orville Wright Building

• National Building Museum

• Department of Educationp

• Switzer Building



Analytics for Active Management



Analytics for Active Management



Green Button Data Exchangeg

d h dData Custodian Third Party

Web 
Service 

Web 
Service Automated Transfer

Third Party Registration

Provider Consumer

Web 
Portal

Web 
P t l

One‐time 
h i iPortal PortalAuthorization

User 
(agent)

Retail Customer



Simple Agency Energy Managerp g y gy g

lRural Co‐op Agency Energy 
Repository

Web  Web 
Cli t

Automated Transfer

Agency Registration

Service Client

Web 
Portal

Web 
P t l

One‐time 
h i iPortal PortalAuthorization

User 
(agent)

Utility Meter

Agency Energy 
Manager



Building 5 EMS
Building 4 EMS

GSA Pilot Scenario
Fi B ildi

Web 
ServiceWeb 
Service

Building 4 EMS
Building 3 EMS
Building 2 EMS
Building 1 EMS

Five Buildings

lWeb 
Portal

Service

Web 
Portal

Web 
Service

Web

Web 
Service

g

Web 
Service

First Fuel

Web 
Cli t

Pepco Holdings

Automated Transfer
Web 
Portal
Web 
PortalWeb 
Portal

ClientWeb 
Service

Web
Web 
P t l

One‐time 
h i i

Web 
Portal

PortalAuthorization

User 
(agent)

• New Executive Office Building
• Department of Education
• Orville Wright (FOB10A)

GSA Energy 
Manager

• Switzer FB
• National Building 



General Value Propositions
Cost Effective Improvements to Advanced 
Metering InfrastructureMetering Infrastructure

• Utility generally does not charge additional fees for 
G B tt bilitiGreen Button capabilities

• Offsets Agency’s capital expenditure to install 
additional metering where utility interval data isadditional metering where utility interval data is 
available

• Offsets O&M costs associated with maintaining metersOffsets O&M costs associated with maintaining meters

• Compatible with agency metering systems

• Green Button can lower the cost of deployment for• Green Button can lower the cost of deployment for 
agency energy management 



Green Button Certification
Certification Program is being Initiated

• Download My Data Certification in 1H2014 
Connect My Data Certification in 2H2014

• Certification Authority to manage testing 

• Utilities, Service Providers, and Vendors

• Driving uniformity and interoperability 
in the Green Button ecosystem

L k f “C tifi d G B tt ”• Look for “Certified Green Button”



What is Green Button?  –
H i it f l t F d l A i ?How is it useful to Federal Agencies?

• Green Button is a standard for data exchange inspired by 
the federal government and enabled by the privatethe federal government and enabled by the private 
sector

• The Green Button carries the metered data that enables 
ti t factive management of resource usage

• Green Button provides a uniform way for energy 
managers to use metered data across multiple utilities to g p
manage large portfolios

• Agencies can save on their energy costs
• Agencies can provide uniform data to Portfolio Manager
• Agencies can leverage real, measured data to monitor 

and manage their energy and resource usageand manage their energy and resource usage



Links to Additional Information

• Primary Website: http://www.greenbuttondata.orgy p g g

St d d htt // b /ESPI St d d• Standard:  http://www.naesb.org/ESPI_Standards.asp

• Sandbox: https://services.greenbuttondata.org

• Open Source: http://github.com/energyos
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