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Relevant Standards 

Electrical	Integra-on		
• IEEE	 1547	 Suite: DER	 Devices (e.g. Smart	 Inverters), Full Revision Underway

• SGIP Working Group PAP 7 worked on use case descripLons for 1547.8. The
group extended ES-DER	 object	 models in IEC 61850-7-420 as needed.

• Expanded Voltage Ride-Through, Expanded Frequency Ride-Through,
Frequency-WaY “Droop” (like Germany!), New Secondary Network Language,
Expanded Power Quality Details, Improved AnL-Islanding, AcLve Voltage
Support	

• UL	1741--Scope: Inverters, Converters, Controllers and InterconnecLon System
Equipment	 for Use With Distributed Energy Resources

• UL	9540	 --	 Standard for Safety for Energy Storage Systems and Equipment	 

Substa-on DER	 and Control Integra-on (SCADA)
• IEC 61850	 Suite w/DER	 model: SubstaLon

Field DER	 Integra-on 
• IEEE	 2030	 Suite: Device Model (e.g. Inverters, Meters, EV’s)
• OpenADR	 +	 ASHRAE 201: H/B/I	 +	 DER	 Service Model (e.g. DR, DP)-- Current	
invesLgaLon into expanding OpenADR	 Services Model for 1547 Smart	 Inverters

• OpenFMBTM

Data 	Integra-on 
• OrangeBuLon (Industry driven defacto standard)

hYp://www.gridstandardsmap.com 
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Relevant OpenFMB™ SGIP Use Cases 

• DER	 Circuit	 Segment	
Management	

• Primary Scenario:
Voltage, Frequency,
Power Factor Support	

• DER	 Point	 of
InterconnecLon (POI)
CoordinaLon

• Secondary Extensions
• Solar Smoothing:
Reduce Circuit	
Segment	 VolaLlity

• Volt-VAr
Management: Power
Factor OpLmizaLon

• Peak Demand:
Shaving/Shiiing

• TerLary Extensions
• DistribuLon Transfer-
Trip	

• AnL-Islanding:
Inadvertent	 Island
DetecLon

Picture: courtesy of Duke 

Copyright	 ©2017. SEPA. Page 3 



		 	 	 	 		 		

     



  	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
  	 	 	 	 	 	 	

	 	 	 	 	 	 	
	 	 	 	

  	 	 	 	 	 	
	 	 	 	 	 	 	 	

  	 	 	 	 	 	 	
	

  	 	 	 	 	 	 	
	 	 	 	 	 	 	

		
  	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	
  	 	 	 	 	 	 	 	

Key lessons learned from Grid Moderniza@on 
Efforts  

• Grid ModernizaLon also includes retooling processes and
making sure skills exist	 for the change… it	 is not	 just	 technology. 

• Leverage AMI	 beyond customer operaLon benefits for the
operaLons side regarding voltage control and outage
restoraLon(ETRs), asset	 near-future failures (transformers). 

• Customers want	 “Flexibility at	 a	 more local level” and don’t	 
want	 to hear ‘No’ but	 rather how to work together 

• Customer and Local Community Engagement	 & EducaLon is
important	 

• Process/system mechanism to disLnguish telecomm issues from
device issues (many processes, systems, groups working
together) 

• A setup of ExecuLve Dashboards can go a	 long way to simplify
what	 is happening in the field 

• Time accuracy and synchronizaLon are key for microgrid 

Copyright	 ©2017. SEPA. Page 4 



		 	 	 	 		 		




  	 	 	 		 	 	 	
	 	 	 	 	

  	 	 	 	 	 	
	 	 	 	

  	 	 	 	 	 	 	

  	 	 	 	 	
	 	 	 	 		

	 	 	
  	 	 	
  	 	 	 	 	

  	 	 	 	
		

	 	 	 	

Considera@ons 

• Understanding if controls will be completely centralized,
distributed, or a	 mixture of both 

• Planning communicaLons as a	 mulL-use network where
possible while assuring QoS 

• Thinking through what	 dashboards & analyLcs you will
need	 

• Manage deployments (ex, AMI) or 
understand what	 is occurring in 
operaLon (ex, FLISR) 
• Different	 views/informaLon may be 
• required by different	 groups (field, ops, 
	engineering)	 
• Consider a	 new job code “Data	 
ScienLst” 

Ex: OpenFMB dashboard at	 Duke 
Copyright	 ©2017. SEPA. Page 5 



	 	 	
	 	 	

	
	

	
	 	

	 		 	
	

	 	
	
	
	
	

	

Sharon S. Allan 
Chief InnovaLon Officer 

1220	19th Street	 
Suite 800 

Washington DC 20036-2405 

SEPA	 Mobile: +1-919-414-2173 
sallan@sepapower.org www.sepapower.org 

www.linkedin.com/in/sharonallan 
hYps://twiYer.com/sharonsallan 

https://twitter.com/sharonsallan


		 	 	 	 		 		

 
  	 	 	 		

• BACKUP	 
• Extra	 InformaLon for leave behind 

Copyright	 ©2017. SEPA. Page 7 



		 	 	 	 		 		

	
		 	 	 	 	 	 	 	 	

	 	 	 	 	 		 	
	 	 	

	
	

	

	

	
	 	

	

	

		

		
	

	 	 	
	 	 	 	

	 	 	

	 	 	 	 	

	 	 	 	
	 	 	

	 	 	
	 	

	 	 	
	 	 	

	 	 	 	
	

	
	

	

About SEPA
 

Mission: To facilitate the power industry’s smart	 transiLon to a	 clean 
energy future through standards & interoperability, educaLon, 
research, and collaboraLon. 

SGIP merged with 
SEPA 	on	4/1/2017.	 
We are sLll in the 
process	 
of integraLng the two 
organizaLons so both 
websites are sLll 
operaLonal unLl 
such Lme that	 we get	 
all the SGIP content	 
migrated to the SEPA 
website 

www.sgip.org 
www.sepapower.org 

Financial 
Services	 

Govt 

Industry	 
Associa-ons 

A	 nonprofit 
organiza-on,	 we drive 

change	through 	a 
consensus 	process.	 

U-lity	 

Regulators 

Academia 

Na-onal	 
Labs	 

Manufacturer/ 
Service 	Providers	 

~1200 Member Companies 
(over 570 uLlity companies) 
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Strategic Focus
 

• Driving development	 and adopLon of standards for
interoperability at	 the grid edge where integraLon and
coordinaLon of Distributed Energy Resources (DER) are
becoming part	 of the overall grid 

• Serving as the voice for Internet	 of Things (IoT) for the 
energy sector 

• Convening stakeholders to address distributed energy
resource acLviLes 

• Growing Cybersecurity knowledge sharing 
• ExecuLng Orange BuYon by a	 developing a	 standardized
solar data	 taxonomy to reduce the cost	 of solar 

• Driving educaLon of interoperability through the work
outputs of our commiYees 

• Providing Market	 Research and Program Advisory Services
for Solar 

Copyright	 ©2017. SEPA. Page 9 



		 	 	 	 		 		

        Management Systems for DERs are in the early 
days
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Examples of Good Things Happening to Help DER 
implementa@ons 

• GMLC Projects

		 	 	 	 		 		

        



  	 	

  	 	 	
  		 	

	 	
	 	 	 		
		 	 	
	 	 	 	

	
	 	 	 	

	
	 	

	 	 	

• Grid Mgmt. Group CollaboraLon that	 
• OpenFMBCross Industry SGIP is leading to 

CollaboraLons that	 SGIP determine 
Is parLcipaLng in with requirements on 
The NaLonal Labs, systems as a	 result	 of 
and Key Industry leaders DER	 

Copyright	 ©2017. SEPA. Page 11 

Grid 
Architecture 



		 	 	 	 		 		

  
  

    
   
  

    

    
  

 
    

    
    

     
  

	 	

	 	 	 	 	 	
	 	 	 	 	

	 	 	 	 	
	

DERs have an Affect on Exis@ng Processes
 

Example Requirements 

ID Requirement 
FR System must continuously evaluate 
13 situation over time, determine optimal 

solution, and initiate automatic or 
machine assisted (manumatic) actions 

FR 
14 

Need status of volt/VAR management 
devices 

FR 
15 

FLISR optimizer can form and manage 
isolated grids (microgrids) in its 
optimization 

FR 
16 

Isolated grids need to identify regulating 
device (see microgrid use case) 

FR 
17 

Need frequency and phase angle 
sensing for docking and undocking (see 
microgrid use case) 

SGIP has been running a	 working commiYee 
to tease out	 requirements on distribuLon 
system processes as a	 result	 of higher 
penetraLon DER	 

Copyright	 ©2017. SEPA. Page 12 



		 	 	 	 		 		

  	 	

	 	 	 	 	 	 	 	 	 	 	 	 	 		
	 	 	 	 		 	

• OPENFMB IntroducLon 

SGIP kicked off this acLvity in 2015 with a	 few uLliLes, vendors, and other industry 
parLcipants such as EPRI, NIST, etc. 

Copyright	 ©2017. SEPA. Page 13 



		 	 	 	 		 		

     


  	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	
  	 	 	 	 	 	 	 	

	 	 	 	 	 	
  	 	 	 	 	

  	 	 	 	 	 	 	 	 	 	
  	 	 	 	 	 	 	 	 	

	
  	 	 	 	 	

 
  	 	 	 	 	
  	 	 	 	 	

  	 	 	 	
  	 	 	 	 	 	 	 	 	 	
  	 	 	 	 	 	

  	 	 	 	 	 	 	 	 	 										
	 	 	 	 	 	

OpenFMB™: The Catalyst for Interoperability 

• Open Field Message Bus (OpenFMBTM) is a	 reference architecture
and framework for distributed intelligence and grid-edge
interoperability 

• Leverages exisLng standards to federate data	 between field devices
and harmonize them with centralized systems 

• ULlity industry standardized semanLc models 
• IEC’s Common Informa-on Model (CIM) used in first reference implementa-on 
• Other standards/pla]orms being considered (e.g. IEC 61850, OpenADR, VolLron, 
etc.) 

• Internet	 of Things (IoT) publish/subscribe protocols 
• DDS: 	Data 	Distribu-on 	Service	 
• MQTT: Message Queue Telemetry Transport 
• AMQP: Advanced Message Queue Protocol 

• Scales operaLons independently, without	 a	 system-wide rollout	 
• Flexible integraLon of renewables and storage with the exisLng grid 
• Accelerates ability to stack operaLonal benefits 

• OpenFMB™ RMQ.26 standard was raLfied in March 2016 by the
North American Energy Standards Board (NAESB) 
Copyright	 ©2017. SEPA. Page 14 
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OpenFMB™: Guiding Principles 

• Agile and Evolving Architecture 
• No “one-size-fits-all” technology for DERs with exisLng T&D 
• Any Common Data	 Model with Any IoT Pub/Sub Protocol 

• No reinvenLng wheel / No duplicaLng of standards effort	 

• Focus on business value by solving real problems 
• Flexibility, scalability, & backward-compaLbility are criLcal 
• Security & configuraLon built-in at	 the start	 

2016 Copyright	 © SGIP, Inc. Page 15 



	 	 	 	

	 	 	

  	 	 	 	 	 	
	 	 	

  	 	 	 	
	 	 	

	
	

	 	

• Periodic Readings - Pub every few
secs or near-real-Lme

• Data-Driven Events –	 on status
change in near-real-Lme

Security/SDN	 
PV	 BaLery	 Policy Manager 

Recloser / Switch Meter 
DER/Microgrid 
Op-mizer	 

Open Field Message Bus 

Grid	Edge	AnalyLcs		 	 	

    


	 	

	
	
	

	
	 	 	
	

	
	 	 	

	

	 	 	 	 	

	

	 	 		 	 	 	

OpenFMB™ : Federated Determinis@c Exchanges 

Readings 
KW	 A/B/C 
KVAR	 A/B/C 
V	A/B/C	 
I	 A/B/C 
Phase Angle A/B/C 
KWh 
Timestamp 
State of Charge 

Status, Events, Alarms, & Control 
Trip	/	Open	 
Timestamp 

5/4/17	 page 16 
Copyright	 © 2017 SGIP. All rights reserved. 



		 	 	 	 		 		

		
	 	 	

  	 	 	

		

Learn More & Par@cipate
 

SGIP OpenFMB™ Informa-on: 
www.sgip.org/openfmb 

What 	you 	can 	do 	now:	 
• Download OpenFMB Code

www.openfmb.io 

Copyright	 ©2017. SEPA. Page 17 



  



	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	

Informa(on About 
OrangeBu2on 

SGIP (now SEPA) was awarded by DOE the OrangeBuYon Program to lead cross 
stakeholder meeLngs, generate requirements, and educate the industry on 
OrangeBuYon, we are working with Sunspec, NREL and KwhAnalyLcs. 



		 	 	 	 		 		




  	 	 	 	 	 	 	 	 	 		

  	 	 	 	 	
  	 	 	

  	 	 	 	 	
	
  	 	 	
  	 	 	 	
  	 	

	 	 	

About OrangeBuPon 

• DOE iniLated program to reduce the soi costs of Solar

• Increase Bankability of Solar Projects
• Reduce cost	 of capital
• Improve accuracy of risk calculaLons

• Reduce Transac-on Costs
• Eliminate fricLon at	 handoff points
• Improve data	 access

Target =	 60%	 industry adop4on 

Copyright	 ©2017. SEPA. Page 19 



 
     


 

Orange BuPon Standard will cover the data 
exchanges across the lifecycle of solar 

20 





Orange BuPon Taxonomy Basics (finance 
example) 



Orange BuPon Taxonomy Basics 


En-ty	 Units	 Data Field & Agreed
Upon	Defini-ons	

Current	 Assets 
	 	

	 	 	

	 	 	 	 	

Solar City 
CorporaLon USD 

Decimals Period 	

	

	

Thousands 2015	



              
Orange BuPon Aims to Drive Down SoU Costs 



              
Orange BuPon Aims to Drive Down SoU Costs 



   
Orange BuPon Development Roadmap 
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Orange BuPon 2017 Deliverables 

• Orange BuLon Data Taxonomy Releases
• July	2017		

• Orange BuLon Web Services API Releases
• July	2017	

• Orange BuLon Conformance Test Framework	 
• May 2017 –	 Release 1
• July 2017 & January 2018 - Updates

• Demo Day & Hackathon
• Q4	2017	

26	



    
Solar Project Lifecycle + Use Cases 

27	



Enabling a Solar Data Marketplace
 






	

Orange BuPon Opportuni@es 

• Par-cipate	in	working	groups

• Talk	to	business	partners	about	using	it

• Learn	how	to	implement	it

• Build	 it	 into	 your applica-ons
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