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New York Power Authority (NYPA)

17 
Generating 

Facilities

1,550 
Circuit-Miles of 

Transmission

1 GW 
Advanced 

Nuclear 
(announced)

6 GW
Renewable 

Generation

(in development)

1,000+
Public-Sector 

Customers

• Largest state-owned electric utility 

in the United States

Major Development Initiatives
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Advanced Grid Innovation Lab for Energy (AGILe)

Enabling an Affordable, Reliable, Low-Carbon Future

➢ Need a platform to evaluate the grid 

of the future

➢ Need a facility to prototype solutions

➢ Need a platform to safely and 

realistically test and demonstrate 

grid-scale solutions 

Grid of the Future

A state-of-the-art power systems laboratory to enable an affordable, reliable, low-carbon future power grid by 

providing a close-to-real testing environment that facilitates identifying and solving grid related challenges

AGILe
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Evolution of NYS EMT Grid Models at AGILe

2018

• Transmission EMT model

• 500 bus

• ≥ 230 kV 

• RSCAD & HYPERSIM

2019

• Full NYS transmission

• Phasor-domain transient 

(PDT)

• ~6000 bus 

• ePHASORSIM

2021

• Regional EMT models

• Regional EMT-PDT hybrid

• ≥34.5 kV

• RSCAD & HYPERSIM

2022

• Multi-regional EMT

• ≥ 34.5 kV

• RSCAD & HYPERSIM

2025

• Digital twin of NYS Grid

• Full NYS Transmission EMT

• Eastern Interconnection + 

NYS in EMT-PDT hybrid
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Transmission EMT Model Development

Measurement data (future)

Applications/

Use Cases

Power System Modeling 

Data

Planning Studies (PDT) 

Models

Short-Circuit (SC) Studies 

Models

Physical Equipment 

Models

Substation Data
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Model 

Reduction

DSATools

Model Verification & Validation

• In-house tool to verify converted models

• PF, SC, and dynamic comparison 

between EMT and PS/SC models

Model Management

Python script to update 

EMT models

*.seq data 

preparation

Model 

Conversion
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Use Case

Protective Relaying under High Renewable Penetration in NYS Grid

• Joint research project by NYPA and Quanta Technology, funded by NYSERDA
• Northen region of NYS power grid was modeled in EMT, voltage levels ≥34.5 kV
• Revealed the impact of IBR penetration on directional and distance elements and provided the mitigation 

solutions.

External equivalent sources or 
loads.

• The focus area is 
modeled in detail

• Voltage level: 
34.5kV+.

Relay 
A

Relay B Relay C

Relay D Relay E Relay F

misoperation

Protective Relay HIL Testbed at AGILe Lab
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Use Case

Real-Time Interconnection Studies and Control of NYS Offshore Wind

• Joint research project by Clarkson University and NYPA, funded by NYSERDA.
• Full EMT modeling and simulation: NYS power grid on RTDS and 9 GW offshore wind on Opal-RT
• Reveal SSO risk when performing full EMT simulation (Entire NYS power grid & wind farms). 

FFT

Multi-regional 
EMT model: 

NYS base + LI

• 8 farms
• Aggregated & dis-

aggregated WF 
models

• AVG & DSW TB 
models

• HVDC & HVAC 
connection
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Digital Twin of NYS Grid

Computationally intensive
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Hardware Architecture for EMT Model of NYS Grid

❑ Servers will run EMTP models faster than realtime

❑ Allows models to stay in their native platforms

❑ Upgradable

❑ A new architecture using high speed low 

latency data exchange brokers (DEx) to 

interface multiple simulators

❑ Works differently than high-performance 

computing architectures

❑ Vendor agnostic
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EMT Model of NYS Grid

Total 
~1200 
Cores

Rest of 
EI ~1100 

Cores

NYCA 
~62 

Cores

Table

AI-generated content may be incorrect.

Network without any control components

https://nypant-my.sharepoint.com/personal/hossein_hooshyar_nypa_gov/Documents/Hossein/01_AGILe%20Projects/01_NYPA%20Projects/2025-NYPA-EMT%20Training/09-2025%20PSCAD/04_Reports%20&%20Documentation/02_Presentations/PSCAD%20Training%20-%20AGILe%20Day%205/EI_treemap.html
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EMT Model of NYS Grid

Total 
CPUs 
~600 

Cores

With 
Controls 

~282 
Cores

Only 
Network 

~62 Cores
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EMT Model of NYS Grid

❑ Multiple "as-found system" cases covering 

SUM, WIN, and SLL from 2023 to 2033

❑ EMT model of NYCA areas running in real-time 

(50µs) and offline

❑ Co-simulate NYCA areas with the rest of EI as 

EMTP-Phasor hybrid

❑ Ability to run DLLs natively in EMTP

❑ Interface to PSCAD

❑ System Auto-portioning capability

❑ CIM Network Model Management 
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