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Agenda
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 Introduction

 Lessons learned from previous ASO Studies

 Study types and definitions

 Overview of ASO areas

 Level 3 ASO Study technical data

 Process and next steps

 Q&A



Challenges in Previous ASO Studies
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 Change of scope and non-standard scope requests after ISO-NE review and concurrence

– ISO-NE requested change of the minimum load case dispatch which resulted in 2 weeks of re-study.

– ISO-NE made non-standard study requests to assess a minimum load level of 5000 MW. This is not 
a load level defined in the ISO-NE planning procedures and Transmission Planning Technical Guide  
and needed an additional 2 weeks to study.

– Stability study assumption change after Eversource was far along into the study, which led to 2 
weeks of re-study

 Long lead time (4 months) to get models for relevant FERC queue projects models.

– 4 months for ISO-NE to provide steady state and stability models

– ES had to work with FERC QP developers on NDA’s

 PSCAD models with poor qualities

– Significant effort and time in model corrections

 PSCAD Models requirement

– ISO-NE now requires GSU transformer saturation data to be included in PSCAD models for 
subsequent ASO studies



Proposed Improvements
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 Improve communication to customers:

– Eversource will provide bi-weekly email updates to ASO Study Participants

– The updates will include more details about study activities, such as models, 
basecases, scope review and comment requests made to ISO-NE etc.

 Study process improvements

– Automation of repetitive modeling tasks

– Optimize study process – early model submission means early review



ASO Overview – Study Types
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 Level 0 - No Studies

– Collection and validation of PSCAD models for each project will be required for all 
projects

 Level 0 - Transfer Limit Analysis

– Conduct transfer limit assessment to ensure no degradation of ISO-NE Interface Limits. If  
adverse impacts found, a Level 3 study will be required.

– Level 0 screenings need to be completed before Level 3 studies start

– Some Level 0 may require more detailed Level 3 studies, pending findings in Level 0  
analysis

– Collection and validation of PSCAD models

 Level 3 studies

– Conduct thermal and voltage steady state, short circuit, stability analysis

– PSCAD analysis will be required

– Technical data will be requested from projects and is required to start studies



ASO Overview – Study Types (continued)
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 Project Sizes

– > 1 MW and < 5 MW = Level 0 - No Study for substation or group of substations 
less than 5 MW

– > 1 MW and < 5 MW = Level 0 - Transfer Limit Analysis for substations less than 
20 MW

– > 1 MW and < 5 MW = Level 3 ASO Study for substation with 20 MW

– ≥ 5 MW = Level 3 ASO Study

– ≤ 1 MW = No ASO analysis/study (provided not co-located)

Notes: Distribution studies/progress is separate from content in this presentation



Study Level Spreadsheet 

• Eversource‘s ASO Study Website

• Eastern MA study level 
determinations

• Western MA study level 
determinations
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ASO Overview – Western Massachusetts
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 18 substations impacted

 Level 0 - No Study

– 5MW

– 1 application

 Level 0 – Transfer Limit 
Analysis

– 13 MW

– 5 applications

 Level 3 – Transmission 
Study

– 189 MW

– 27 applications

* indicates that projects at substation are still awaiting PPA level concurrence from ISO-NE

Station Capacity 
(MW) 

Level 0 - No 
Study

Level 0 -
Transfer 

Limit 
Analysis

Level 3 -
Transmissio

n Study

Grand 
Total(MW)

Number of 
Applications

Level 0 - No 
Study

Level 0 -
Transfer 

Limit 
Analysis

Level 3 -
Transmissio

n Study
Grand Total

PITTSFIELD AREA 0 0 135 135 PITTSFIELD AREA 0 0 15 15
AMHERST 17K 4 4 AMHERST 17K 1 1
ASHFIELD 38A 9 9 ASHFIELD 38A 2 2

BERKSHIRE 18C 16 16 BERKSHIRE 18C 2 2
DOREEN 19A 36 36 DOREEN 19A 2 2

FRENCH KING 21B 2 2 FRENCH KING 21B 1 1
MONTAGUE 21C 20 20 MONTAGUE 21C 2 2

OSWALD 30B 2 2 OSWALD 30B 1 1
PARTRIDGE 15E 4 4 PARTRIDGE 15E 1 1
PLEASANT 16B 3 3 PLEASANT 16B 1 1

PODICK 18G 39 39 PODICK 18G 2 2

SPRINGFIELD AREA 5 13 55 73 SPRINGFIELD AREA 1 5 12 18
BLANDFORD 19J 29 29 BLANDFORD 19J 7 7

CLINTON 21S 5 2 7 CLINTON 21S 1 1 2
GUNN 15A 2 2 GUNN 15A 1 1

ORCHARD 27A 4 4 ORCHARD 27A 2 2
PIPER 21N 5 5 PIPER 21N 1 1
SILVER 30A 15 15 SILVER 30A 2 2

SOUTHWICK 29A 7 7 SOUTHWICK 29A 2 2
W SPRINGFIELD 8C 4 4 W SPRINGFIELD 8C 1 1

Grand Total 5 13 189 207 Grand Total 1 5 27 33



ASO Overview – Greater Boston
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 11 substations impacted

 Level 0 - No Study

– 12MW

– 3 applications

 Level 0 – Transfer Limit 
Analysis

– 23 MW

– 7 applications

 Level 3 – Transmission 
Study

– 27 MW

– 5 applications

Station Capacity (MW) Level 0 - No 
Study

Level 0 -
Transfer Limit 

Analysis

Level 3 -
Transmission 

Study

Grand 
Total(MW) Number of Applications Level 0 - No 

Study

Level 0 -
Transfer Limit 

Analysis

Level 3 -
Transmission 

Study
Grand Total

BAKER ST 110 5 5 BAKER ST 110 1 1

BURLINGTON 391 2 2 BURLINGTON 391 1 1

HOPKINTON 126 5 5 HOPKINTON 126 1 1

MAYNARD 416 7 7 MAYNARD 416 2 2

MEDWAY 65 15 15 MEDWAY 65 2 2

MYSTIC 250 8 8 MYSTIC 250 2 2

NO. WOBURN 375 3 3 NO. WOBURN 375 2 2
SEAFOOD WAY 99 2 2 SEAFOOD WAY 99 1

SPEEN ST 433 5 5 10 SPEEN ST 433 1 1 2
SHERBORN 274 5 5 SHERBORN 274 1 1
Grand Total 12 23 27 62 Grand Total 3 7 5 15

DJ0
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Technical Data Required
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 Data required to support Level 0 PPA approval 

– Fully functioning PSCAD model that meets the PSCAD model requirements

– Inverter model information (e.g., BESS description if applicable, frequency and voltage 
relay trip settings)

– Stamped one-line diagram including inverters

– Project market information (e.g., In-service date, whether in ISO-NE market per OP-14 
generator definition)

 Data required for Level 3 study (in addition to all of above)

– Detailed project technical data including the collector system and step-up transformer 
information.

– Project specific stability model in PSS/E standard library format (for projects >=5MW). 

 Please read and follow the Technical Data Request Requirements.
EVERSOURCE MODEL AND TECHNICAL DATA REQUEST LIST FOR AFFECTED SYSTEM OPERATOR (ASO) TRANSMISSION STUDIES



Process and Next Steps 
 ASO Study Schedule for Phase 1: Study Kickoff and Technical Data Collection
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31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

TASK RESPONSIBLE ENTITY DUE DATE T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S

Phase 1: Study Kickoff and Technical Data Collection

Study Kickoff Call ES 1/31/23

Powerclerk opt in/out emails sent to customers ES 2/3/23

Customers to opt in/out in 5 business days (BD) upon receipt of 
powerclerk email to opt in/out.
Customer payment period starts
Project technical data and model submission period starts

No response will be considered as an opt-out.

Customers 2/10/23

Deadline for payment period is 10 business days (BD) after opt-
in period
Project technical data and model submission deadline

Customers 2/24/23

ES to provide model review feedback for Level 0 PPA's ES 3/3/23

Level 0 PPA Technical Data Deficiency Cure Period Customers 3/17/23

Level 0 PPA Model Acceptance/Rejection notice ES 3/24/23

ES to provide model review feedback for Level 3 PPA's ES 3/24/23

Level 3 PPA Technical Data Deficiency Cure Period Customers 4/7/23

Level 3 PPA Model Acceptance/Rejection notice ES 4/21/23

Feb 27, 2023 Mar 6, 2023 Mar 13, 2023 Mar 20, 2023Jan 30, 2023 Feb 6, 2023 Feb 13, 2023 Feb 20, 2023



Process and Next Steps 
 ASO Study Schedule for Level 0 PPA Study
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27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

TASK RESPONSIBLE ENTITY DUE DATE M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S

Phase 2: Level 0 PPA ASO Study Commences

Submit Level 0 - No Study PPA's to ISO-NE w/model acceptance ES 4/4/23

Perform Level 0 - Transfer Limit Analysis (TLA) ES 4/23/23

Submit Level 0 - TLA PPA's to ISO-NE w/model acceptance ES 5/2/23

Level 0 - No Study Projects PPA Approval at RC Meeting ISO-NE 4/18/23

Level 0 - TLA Projects PPA Approval at RC Meeting ISO-NE 5/16/23

Phase 3: Level 3 PPA ASO Study Commences

Hold kickoff meeting with Level 3 ASO customers ES Transmission Planning 5/31/23

Apr 24, 2023 May 1, 2023 May 8, 2023 May 15, 2023Mar 27, 2023 Apr 3, 2023 Apr 10, 2023 Apr 17, 2023



Next Steps
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 Review technical data requirements sheet on the ASO website for modeling 
requirements, in preparation for uploading

 Look for an email from the PowerClerk portal requesting that you
opt in or out of the study, make payment and submit technical data and models

– No response will indicate an “opt out”

 Stay up to date with study schedule via biweekly reports, monthly reports and 
ad-hoc updates



OPEN Q&A
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Thank You!
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APPENDICES
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Example Data Package – Level 0 & 3 ASO
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 One Line Diagram/Design 
 A stamped one-line diagram

 Additional_Attach
 ESS_Questionnaire.xlsx if applicable

 Additional_Attach
 PSCAD model supplier checklist

 Inverter Specification
 Manufacturer datasheet(s) for inverter(s)

 PSCAD_Model
 A ZIP file of site-specific PSCAD model & documentation

Note: These requirements reflect the ASO study only and are not intended to capture distribution impact study 
requirements or others



Example Data Package – Level 0 & 3 ASO
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 One Line Diagram/Design 
 A stamped one-line diagram including:

 Project total size (kW-AC and kWh if applicable)
 GSU information (impedance, X/R, kVA, voltages, grounding)
 Inverter information (make, model, version, quantity, rated kW & kVA)
 Presence of 32 or 32R directional power relay if applicable 
 Inverter trip settings for frequency and voltage
 Inverter ride-through settings for frequency and voltage



Example Data Package – Level 0 & 3 ASO
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 One Line Diagram/Design 
 A stamped one-line diagram including:

 Project total size (kW-AC and kWh if applicable)



Example Data Package – Level 0 & 3 ASO
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 One Line Diagram/Design 
 A stamped one-line diagram including:

 GSU information
 Rated kVA
 Impedance %Z
 X/R Ratio
 Rated winding voltages
 Taps (typical is +/-2 steps, each at 2.5%) 
 Winding configuration (ie. YNd1)
 Grounding (ie. NGR: 77 ohm, X/R=4)



Example Data Package – Level 0 & 3 ASO
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 One Line Diagram/Design 
 A stamped one-line diagram including:

 Inverter information (make, model, version, quantity, rated kW & kVA)



Example Data Package – Level 0 & 3 ASO
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 One Line Diagram/Design 
 A stamped one-line diagram including:

 Inverter trip settings for frequency and voltage



Example Data Package – Level 0 & 3 ASO
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 One Line Diagram/Design 
 A stamped one-line diagram including:

 Inverter ride-through settings for frequency and voltage



Example Data Package – Level 0 & 3 ASO
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 Additional_Attach
 ESS_Questionnaire.xlsx if applicable



Example Data Package – Level 0 & 3 ASO
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 Additional_Attach
 PSCAD model supplier checklist



Example Data Package – Level 0 & 3 ASO
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 Inverter Specification
 Sample manufacturer datasheet(s) for inverter(s)



Example Data Package – Level 0 & 3 ASO
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 PSCAD_Model
 A ZIP file of site-specific PSCAD model & documentation

 Model documentation (.pdf) – REQUIRED!
 Site-specific PSCAD case (.pscx) – REQUIRED!
 Additional PSCAD model files (e.g. .pslx, .pswx, .obj, .lib, .dll) – as applicable
 OEM inverter configuration files (e.g. .txt, .pmvs, etc.) – as applicable



Example Data Package – Level 3 ASO < 5MW
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Same as level 0 with following additions:

 Cond_Type_Details
 Conductor type and distances in mile between inverters/GSUs (collection system)
 Conductor type and length of dedicated feeder to POI in miles (generator tie-line)

 GSU_Details
 Saturation data



Example Data Package – Level 3 ASO ≥ 5MW
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Same as level 3 < 5MW with following additions:

 Data_Sheet
 Reactive capability curve or equivalent data

 Stability_Model_List
 Stability model in PSS/E standard library model format (.idv/.raw/.sav & .dyr) ISO-NE does not 

accept user- written models
 The following PSSE v34 standard library renewable energy system models shall be used to 

represent the transient stability of inverter-based DER’s:
 Renewable Energy Generator/Converter Model: REGC_B
 Renewable Energy Electrical Model: REEC_D
 Plant Controller Model: 

 REPC_A for standalone PV, BESS and DC coupled BESS
 PLNTBU1 + REAX4BU1 for AC coupled BESS and hybrid-projects which include multiple 

technologies controlled by a single plant controller



Example Data Package – Level 3 ASO ≥ 5MW
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Same as level 3 < 5MW with following additions:

 Data_Sheet
 Reactive capability curve or equivalent data



Example Data Package – Level 3 ASO ≥ 5MW
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Same as level 3 < 5MW with following additions:

 Stability_Model_List
 .idv or .raw or .sav file:

 .dyr file:


