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Overview
• An Island System
• Encouraging Electrification:  Heat pump Incentives
• Perfect Storm
• A tale of tail(s): Polar Vortex
• Canary in the Coal Mine?

Nick Miller

This is a part 1 of the story. Come to the ESIG Fall Technical Workshop in Providence for part 2.



Nick Miller

Welcome to Prince Edward Island 

PEI

PEI
• Member NPCC
• Synchronous with 

Eastern 
Interconnection

• Population: 157k
• Area: 2185 sq. mi
• Customers/Meters: 

94k (Maritime Electric + City of 
Summerside)



PEI System

• Map
• Some facts

Nick Miller

Tie line Cable

• Regional Capacity
• System Operator:  Maritime Electric (mostly)... (City of Summerside ~10%)
• Generation: (mostly) PEI Energy Corporation (a Crown Corporation)

WEICan
10MW Wind

Nice Wind 
Resource!



PEI Capacity Outlook c. 2022

Nick Miller
Source for 

these tables

93 MW nameplate

20% PRM



Nick Miller
Source:

Maritime 
Electric

Source: Capacity Resource Study; Sargent & Lundy, December 2022



Nick Miller

PEI has ambitious 
targets….

Nice consolidated 
website:



Heat pump program
• Nearly 3000 free heat pumps have been 

installed since Dec 1st, 2021 with a 
planned further 7000 installations by March 
2024 (capacity is currently around ~600 
installs/month) 

• just recently raised the income threshold to 
100k

• Heat pumps installed are primarily air-
source “mini splits” (e.g. Fujitsu, LG, 
Daikin, ...)

Nick Miller

Free heat pump program: 
Totals Applicants: 
Declared Income Thresholds: 
Total - $35,000 or less 1,841
Total - $55,000 or less 4,611
Total - $55,000 - $75,000 517

Application Grand 
Total: 6,969



Price of Home Heating Oil

Nick Miller

Year leading to 
Feb ‘23 Event

4.9x
!!!



Solar and EV 
Program

EV and PV growth is 
substantial
Doesn’t enter this story.  Yet.

>500 EV/PHEV inc Level 2 
Chargers added thru ‘23

Nick Miller

PV rebate:  ~20MW completed
(thru 2/23)



Polar Vortex: Feb 3-5, 2023

Nick Miller

Brrrrrr!



Really cold

Nick Miller

-43C

-27C
-17°F



Heat pumps & 
Cold Weather:  

Nick Miller

Feb 4, 2023 in PEI

Duncan Gibb, et al 2023

Arthur 
Maniaci, 
NYISO, 
2023

Heat pump load

Resistance heat load



Whoa!  +22.5%  in one year

Nick Miller

Source: Extreme Weather Event Capacity Impact: Addendum to Dec 2022 Maritime Electric Capacity Resources Study; Sargent & Lundy July 12, 2023

396MW!!!

Remember 311MW for 2023 
projection in 2022 study?  



Got by with a little 
help from their 
neighbors’ neighbors

Nick Miller

Source: Extreme Weather Event Capacity 
Impact: Addendum to Dec 2022 Maritime 
Electric Capacity Resources Study; Sargent & 
Lundy July 12, 2023



Nick Miller

Wind Generation
• “...only 25 percent 

..were operational..”*
• Extreme cold plus 

Turbulence
• Some turbines that 

tripped on turbulence 
quickly got too cold to 
restart

• Lubrication, etc.
Source: Extreme Weather Event Capacity Impact: Addendum to 
Dec 2022 Maritime Electric Capacity Resources Study; Sargent & 
Lundy July 12, 2023



WTG detail
(WEICan units)

Nick Miller

LV lockout 
issues

* Per  Extreme Weather Event Capacity Impact: Addendum to Dec 2022 Maritime Electric Capacity Resources Study; Sargent & Lundy July 12, 2023

• Lubrication Issues
• Low voltage lock-out



Forecasting
• PEI longer-term 

load forecasting 
has been 
reasonably 
accurate

• In this view, the 
Polar Vortex is 
an outlier

Nick Miller

Source: https://www.princeedwardisland.ca/en/feature/pei-wind-energy#/service/WindEnergy/WindEnergy 

w/o Polar 
Vortex



Lurking risk, 
appears only 
when it gets 
very cold

Nick Miller

ESIG, Grid Planning for Building Electrification, forthcoming



NERC
• Level 3 Essential Action Alert: “Cold Weather Preparations for 

Extreme Weather Events III”  (May 15, 2023)
• “...Readiness and Plans...mitigating risk for the upcoming 

winter...”
• Highest severity level for NERC
• 1st time ever issued

Nick Miller



Another worry:  NERC FRT/ Momentary Cessation

Nick Miller

• 25% of peak load of relatively homogenous 
and incompletely understood character

• Not looming on the radar. Yet.  (sez Nick)



Observations (lessons Learned) 
• Addressing specific components of projected load (especially growth) into 

load forecasting is essential
• Economic externalities can combine to amplify expected changes (e.g. 

price of heating oil in this case)
• Extremes of weather have impact on some of those components
• Need to reflect this seems to parallel recent emphasis on weather-

dependent forced outage rates in capacity planning.

Nick Miller

What’s the plan?  Stay tuned, and attend ESIG Workshop in Providence:
Planning for and operating thru extreme weather with high heat pump 

load in PEI



Thanks

nicholas.miller@hickoryledge.com

Nicholas Miller



Loss of the tie to New Brunswick: 
Elephant in the planning room

Nick Miller

MECL only (?) 
[No 

Summerside}
Source:
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