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Topics for Discussion:

• Terminology

• Transmission-distribution coordination

• Jurisdictional clarifications

• Adoption of technology standards

• Industry activities and recommendations

• Roles and responsibilities of key players

Introduction

Charlie Vartanian, PNNL

Ryan Quint, NERC

Michael Ropp, SNL
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BES vs. BPS vs. Distribution

NERC Reliability Standards 
and 

FERC LGIA/SGIA

States Adoption and Implementation 
of IEEE 1547-2018

Local Utility Interconnection 
Requirements 

and 
FERC LGIA/SGIA

Illustrative Purposes Only
NERC SPIDERWG

NERC IRPWG

Key Points:

• Electrical grid is an “ecosystem”

• All entities and elements need to 
work cohesively for the grid to 
reliably operate

• Requirements differ between the 
bulk power system and distribution 
system

• Leverage IEEE 1547-2018 and 
future IEEE 2800

• Ensure key stakeholders have place 
at table

• Integrate cybersecurity 
considerations early in process
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NERC Reliability Guidelines for BPS-Connected 
Inverter-Based Resources (Including BESS)
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Related-Distribution Level Efforts and Focuses: 
IEEE 1547-2018 and FERC Order 2222
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Point for Discussion: 
Build on What Industry Already Does

Don’t re-invent the wheel for Interconnecting ES, just improve the wheel 
▪ ALL tools and processes used for generation interconnection, e.g. IEEE 1547 std’s for 

DER/distribution through SGIP/LGIP process for wholesale interconnection, are 
applicable to ES…. with manageable considerations & enhancements

▪ Be as consistent as possible in setting technical criteria across T&D.  The lines 
between T&D are blurring in terms of resource location, relative aggregate capacity, 
and Bulk Power System (BPS) performance impact

▪ Simulation based interconnection processes work for ‘T’, now apply it to ‘D’.   What if 
online automated ‘hosting capacity’ tools could also do automated Feasibility Studies?

What if an ES project increases utility’s hosting capacity?!

Queue size is a challenge, don’t let ES break the camel’s back
▪ New ES projects in all queues reviewed are dominated by inverter-based battery 

energy storage systems

▪ Leverage and apply emerging industry tools for IBR’s for ES-IBR’s, e.g. make sure 
IEEE P2800 for Interconnection of IBR’s with Transmission Systems has ES in-scope 
and in the standard’s normative language (a learning experience from IEEE 1547)



One Example: A Challenge and A Solution,
There is ES Interconnection relevance, let’s discuss how & why.

Source PJM

Source NERC

Change in Generation Output vs System Frequency



9

Acknowledgement

Dr. Imre Gyuk, DOE – Office of Electricity, Energy Storage Program

Energy Storage Reliability Codes &Standards Project’s collaborative industry partners 
include:

▪ IEEE Standards Association

▪ MESA Alliance

▪ EPRI Energy Storage Integration Council (ESIC)



Sandia National Laboratories is a multimission

laboratory managed and operated by National 

Technology & Engineering Solutions of Sandia, 

LLC, a wholly owned subsidiary of Honeywell 

International Inc., for the U.S. Department of 

Energy’s National Nuclear Security 

Administration under contract DE-NA0003525.

Panel discussion:  streamlining 
interconnexion
NECPUC/DoE/Sandia Energy Storage Webinar Series

Michae l  Ropp,  Ph .D. ,  P.E .

F e b r u a r y  0 8 , 2 0 2 1

SAND2021-1138 C



IEEE standards for energy storage interconnexions11

Streamlining 

interconnexion

Fostering innovation 

and change

*

*connects with UL 1741



What’s in the standards?

All ES shall have extensive capability to support the grid:
◦ Several droops—Q-V, P-f, others.

◦ Ability to ride through major events, to keep grid support online.

What the P1547.9 Guide does:
◦ Clarifies how certain aspects of  1547-2018 and 1547.1-2020 apply to 

energy storage.  

◦ Examples:
◦ Scope.  What ES assets are and are not in-scope?

◦ ES that is in-scope remains in-scope while charging.

◦ Some 1547 and 1547.1 tests were described only for export conditions.  P1547.9 provides 
recommendations for extending those to charging conditions.

◦ D-to-T aspects:  emphasizing the properties of  distribution-connected ES that have impacts at the 
transmission level.  E.g.:  FFR.  P1547.9 WG is coordinating with the P2800 WG and NERC.
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UPS? PV + 

ES?

V1G? V2G?

No Yes No Yes



Thank you!13

Please feel free to email me with questions:

meropp@sandia.gov

Special thanks to Dr. Imre Gyuk, DOE – Office of  Electricity, 
Energy Storage Program.


