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History of DER Inter. Standards in US

2000

2003

2005

2011

20

2015

2016

California Rule 21

[ IEEE 1547-2003

FERC SGIF (Small Generator
Interconnection Procedure)

|Ipdated California Rule 21
(consistent with IEEE 1347-2003)

Shall trip in response to abnormal
voltageffrequency condition

Shall not actively regulate voltage ar
frequency

[ IEEE 15473-2014

"
. T
May ride through abnormal ViF
May actively regulate voltage by
changing realreactive power
May change real power in responseto

frequency deviations

vy

|Ipdated California Rule 21
{more prescriptive than IEEE 1347a-2014)

Amended UL 1741 (SA4)
(inverter certification driven by CA Rule 21)

201787

2018197

4' Interconnection Agreements / Markets [ etc.

[ IEEE 1547rev-201x
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Shall ride through abnormal W/F

Shall be capable of actively regulating
voltage by changing realreactive power
3hall be capable of changing real powerin
response to frequency dewviations

Shall have communication interface
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DER to provide ancillary grid services
— capability V 5. provision




IEEE 1547 Full Revision — Topics

* Voltage ride-through & frequency ride-through
capabilities

 Some technology-specific requirements

* Variable settings for grid support, including
Volt/VAR, Volt/Watt, frequency/Watt, etc.

* Revised power quality settings and requirements

 Intentional island and unintentional-island
provisions

* Secondary network interconnection guidelines
* Energy storage system integration
* Grid support functions and interoperability
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NEW - |IEEE P1547 DER Performance Categories

IEEE Std. 1547rev

Authorities
Governing
terconnection
Based on Large 1
Wind Systems QI'EEITIEH'IIS

DER
Vendors

Category
"

Based on HI, CA

Market Analysis

* Costs :
* Market segment m Asses it

. Et * Technical conditions. type & capacity & future
. penetration of DER, type of grid configuration, etc.

* Non-technical issues: DER use case, impacts on
" State Regulator, Area EFS or bulk system cperator, etc environment, emissions, and sustainability, etc.
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Unintentional Islanding Requirements

115kV
13.2kV

IEEE 1547 requires é
disconnection of DER in

2 seconds or less if an
island is formed

Adjacent

Feeder L 4 L 4 _/\/_
Island forms
when breaker —" .

opens
—n
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Requirements for Bulk System Reliability

IEEE 1547-2003 Requirements Proposed IEEE P1547 Requirements
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Voltage-ride through is now mandatory,
where it is optional in IEEE 1547-2003

NATIONAL RENEWABLE ENERGY LABORATORY



Requirements for Bulk System Reliability

Frequency Ride-Through Requirements (IEEE P1547)

Categoryl, Il, and Il
(harmonized)
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Status of IEEE 1547 Full Revision Balloting

* First Ballot passed >75% June 2017

 Over 1000 comments that must be
addressed prior to next ballot

e Comments will be evaluated by 8 separate
ballot review teams

* All comments are reviewed and either 1)
Accepted, 2) Accepted in principle, or 3)
Rejected

* Next ballot likely in late August 2017
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