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Background

• ISO-NE is a NERC “Planning Coordinator”, responsible for:
• Coordinates and integrates transmission Facilities and service 

plans, resource plans, and Protection Systems

→ Planning Procedures (PPs):
• Requirements related to regional transmission planning, 

reliability standards pooled transmission facility cost review, 
and notice of intent to change facilities 

• ISO-NE is a NERC “Reliability Coordinator”, responsible for:
• Reliable operation of the bulk electric system
• Wide area view of the bulk electric system
• Operating tools, processes and procedures, including the 

authority to prevent or mitigate emergency operating situations 
in both next-day analysis and real-time operations

→ Operating procedures (OPs): 
• Steps the ISO takes to control and manage the high-voltage 

power system in the six-state New England area
https://www.iso-ne.com/participate/rules-procedures

https://www.iso-ne.com/participate/rules-procedures


SourceBackground

https://isonewswire.com/2023/02/13/solar-powers-impact-on-grid-seen-in-record-number-of-duck-curve-days/


SourceBackground

https://www.iso-ne.com/static-assets/documents/2023/05/ebc_presentation_final.pdf


SourceBackground

https://www.nyiso.com/documents/20142/38967613/2024-33_Light_Load_Forecast_V1.pdf/a60102b9-fb49-4ab0-9272-9be47cf01b6a


PP-12: Procedure for Distributed Energy Resource Data Collection

• Applicable to all 
Distribution 
Utilities

• Transmission 
Owners shall 
submit the data in 
the "Feeder Data 
Submission 
Format" 
worksheet as part 
of every triannual 
data submission 
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PP-12: Procedure for Distributed Energy Resource Data Collection
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Example 4: 
• 4 MW solar panel connected to a 3 MW inverter; co-located with a 2 MW, 8 MWh battery 

connected to a 2 MW inverter. 
• Batteries allowed to charge from either on-site generation or from the distribution system. 
• Due to distribution system limitations, facility prohibited from consuming >1.5 MW of power 

from the distribution system, but can inject its full capability into the distribution system.

Requested data:
• Unit/Fuel Type: Solar
• Max AC Generation (kW): 3000
• Max DC Generation (kW): 4000
• Facility includes energy storage?: Y
• Installed energy capacity (kWh): 8000
• Can charge from grid?: Y
• Storage Injection Capability (kW): 2000
• Facility Import Limit (kW): 1500
• Facility Export Limit (kW): 5000

Solar Panels

Size: 4 MW

Charging
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Size: 
2 MW, 10 MWh Size: 3 MW

Example 3: 
• 4 MW solar panel and 2 MW, 8 MWh battery sharing a 3 MW 

inverter
• Facility only injects power into the distribution system, and batteries 

are charged only from on-site solar generation

Requested data:
• Unit/Fuel Type: Solar
• Max AC Generation (kW): 3000
• Max DC Generation (kW): 4000
• Facility includes energy storage?: Y
• Installed energy capacity (kWh): 

8000
• Can charge from grid?: N
• Storage Injection Capability (kW): 

2000
• Facility Import Limit (kW): 0
• Facility Export Limit (kW): 3000

Solar Panels

Size: 4 MW

Charging

AC ~

---DC PCC

InverterBattery

Size: 
2 MW, 10 MWh Size: 2 MW

Example 2: 
• 2 MW, 8 MWh battery connected to 2 MW inverter
• No other on-site generation – battery charges from distribution system

Requested data:
• Unit/Fuel Type: Storage Only
• Max AC Generation (kW): 0
• Max DC Generation (kW): 0 
• Facility includes energy storage?: Y
• Installed energy capacity (kWh): 

8000
• Can charge from grid?: Y
• Storage Injection Capability (kW): 

2000
• Facility Import Limit (kW): 2000
• Facility Export Limit (kW): 2000

Charging

From Distribution System



PP-12: Procedure for Distributed Energy Resource Data Collection

Procedure Step December Data Collection April Data Collection August Data Collection
ISO-NE distributes data 
request to Distribution 
Providers and 
Transmission Owners

December 15 April 15 August 15

Submit all DER 
interconnected and 
proposed as of:

December 31 April 30 August 31

Distribution Providers 
and Transmission 
Owners respond to ISO-
NE data request

January 21 May 21 September 21

The first data collection under this procedure will occur in January 2025, and Distribution Providers and 
Transmission Owners shall submit data by the January 21 due date. As part of that collection, ISO New 
England shall work with data submitters after this date to identify any data quality and data formatting 
issues, and these issues may be remedied after the January 21 date. 



PP-12: Procedure for Distributed Energy Resource Data Collection



PP5-6: Affected System Operator (ASO) Study Coordination

• For “Lessons Learned” on ASO Studies and 
PSCAD, please see the VSPC October 2023 
Presentation by Electranix

• PP5-6 Revision Takeaway: If the 
aggregation at the station under review 
plus the electrically close stations is 
<20MW, and the newly proposed addition 
of individually <5 MW DERs is >20 MW, 
then the projects will require Level III 
analysis (PSCAD)

• “ASO studies taking place in a part of the 
system that are not relevant to the ISO 
Cluster Study will be able to complete 
their studies without respecting the ISO 
Cluster Study.”



PP5-6: Affected System Operator (ASO) Study Coordination
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• Revisions to 
comply with 
“first ready, first 
served” 
requirements of 
FERC Order 
2023

• This may result 
in significant 
delays and 
increased 
interconnection 
costs
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PP5-6: Affected System Operator (ASO) Study Coordination

• If Level III Analysis is 
required, window to 
enter cluster study is 
20 calendar days; 
next window is 270 
calendar days after 
the previous window



PP5-6: Affected System Operator (ASO) Study Coordination



OP-17: Load Power Factor and System Assessment

• Load power factor (LPF) similar to classic beer and foam analogy

• Need to keep balance between amount of beer (real power)
and foam (reactive power) to maintain voltage, reduce losses

• The LPF is the ratio of real power demand (MW) to apparent power (MVA) 

• LPF is a key study assumption in planning, and a key factor for ISO-NE in 
operating the power system

• Significant changes in LPF from that assumed in planning studies can lead 
to out-of-merit Resource commitments ($$$) to prevent unacceptable 
high or low system voltages, and potential reliability concerns

• New England TOs, through their transmission planners, each provide to 
the ISO the LPF for their respective load that the system should be 
planned to for key sets of system conditions, including minimum and 
maximum load levels

Schneider Electric Blog
Courtesy of PNNL

https://blog.se.com/energy-management-energy-efficiency/2018/01/22/can-learn-power-pint-beer/


OP-17: Load Power Factor and System Assessment

Transmission 
Owner or 
Municipal Entity

Nighttime 
Minimum

Mid-day 
Minimum

All other load levels 
(minimum reactive power 
absorption)

All other load levels 
(maximum reactive power 
absorption)

VELCO 0.998 leading Unity PF
Individual substation load PF 
limit (9)

Individual substation load 
lagging PF limit (10)

(9) Net injection of reactive power is not allowed on the high side of transformers that interconnect to 
voltage levels at or above 69 kV. To calculate the net injection of reactive power, the sum of VAR injections is 
measured on the high side of the VELCO transformers, assuming generators and capacitors connected to 
subtransmission/distribution are offline. 

(10) Overall LPF for the VELCO system will be 0.99 lagging or better, measured on the high side (69 kV and 
above) of the VELCO transformers that connect to subtransmission/distribution system, assuming 
generators connected to subtransmission/distribution are offline. The overall LPF is calculated by 
summing up the real power flows and reactive power flows across all 69 kV and above transformers in 
the VELCO system. 

Transmission Planning Technical Guide

Scaling capacity, energy, loads, and transmission (CELT) Load Power Factor Assumptions

https://www.iso-ne.com/static-assets/documents/100009/2024_03_21_pac_tptg_rev8.2.pdf


OP-17: Load Power Factor and System Assessment

Current: No corrective action plan required

Proposed: Corrective action plan required with 
budget, design, and procurement detail

Current Version Proposed Version



OP-17: Load Power Factor and System Assessment



R&D Lessons Learned with VEC, PNNL, and ORNL – Load Power Factor
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• Load power factor improved with reactive power contribution from inverters
• Less Q exchanged at the interface

• May represent low cost, high yield solution compared to alternative upgrades



Summary

• ISO-NE Planning and Operating Procedures are 
catching up to the transforming grid

• Proposed PP-12 would require DER data sharing from 
all DUs and VELCO

• Proposed revisions to PP5-6 would introduce risk of 
significant delay and interconnection costs for DER >1 
and <5 MW

• Proposed revisions to OP-17 would require corrective 
action plans and associated investments to improve 
load power factor



Thank You!
Questions?
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