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Abnormal Performance Categories
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Category Objective Foundation

I

Essential bulk system needs and reasonably

achievable by all current state-of-art DER 

technologies

German grid code for synchronous generator

DER

II
Full coordination with bulk power system 

needs

Based on NERC PRC-024, adjusted for 

distribution voltage differences (delayed 

voltage recovery)

III
Ride-through designed for distribution support 

as well as bulk system

Based on California Rule 21 and Hawaii Rule 

14H

Category II and III are sufficient for bulk system reliability.



1547  Example of New Requirements for Voltage Ride- Through



1547 Example New Requirements for frequency Ride Through
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Driver for new ride-through requirements: Potential for widespread DER tripping

• Transmission faults can depress distribution 
voltage over very large areas

• Sensitive voltage tripping (i.e., 1547-2003) can 
cause massive loss of DER generation

• Resulting BPS event may be greatly aggravated

Voltage 

profile for 

345 kV fault 

in East 

Mass., all 

BPS power 

plants 

online

• System frequency is defined by balance 
between load and generation

• Frequency is similar across entire 
interconnection; all DER can trip 
simultaneously during disturbance

• Impact the same whether or not DER is 
on a high-penetration feeder

Source: ISO-New England
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ISO-NE Final 2018 PV Forecast 
Cumulative Nameplate, MWac

7

Source: ISO-NE



Interim Ride Through Solution
• Because of the rapid growth of PV generation in NE and because the timeline for 

full implementation of the revision to IEEE 1547 is 2020 or later, ISO-NE sought out 
an interim solution for obtaining ride-through for voltage and frequency variations.

• UL 1741SA has the capabilities required by ISO-NE in the interim

• Key players in this ride through requirements adoption process were, ISO-NE, 
distribution and transmission engineers, PV manufacturers, and PV developers. 

• MA Technical Standards Review Group (TSRG) was identified as the venue for this 
collaboration. 
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Interim Ride Through Solution- Voltage Trip Settings
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Interim Ride Through Solution- Voltage Ride Through

10



Interim Ride Through Solution- Frequency Trip Settings
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Interim Ride Through Solution- Frequency Ride Through Capability
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Full adoption of the IEEE 1547 Standard in MA

• Dynamic voltage regulation is currently being 
discussed

1. Impact on protection

2. VAR coordination issues

• Frequency regulation is currently being discussed
1. Impact on the passive anti-islanding protection

13



Grid Support Utility Interactive Inverter Functions Status
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