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Overview

* An Island System

* Encouraging Electrification: Heat pump Incentives
* Perfect Storm

 Atale of tail(s): Polar Vortex

e Canary in the Coal Mine?

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

North American Regional
Reliability Councils
and Interconnections

PEI
* Member NPCC

« Synchronous with
Eastern
Interconnection

* Population: 157k
* Area: 2185 sqg. mi

e Customers/Meters:
94k (Maritime Electric + City of

Summerside)
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Source: North American Reliability Corparation
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WEICan

PEI System 10MW Wine

Figure 2-1 — Maritimes Area Region for Capacity Planning’
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» Regional Capacity

Resource!

« System Operator: Maritime Electric (mostly)... (City of Summerside ~10%)
» Generation: (mostly) PEI Energy Corporation (a Crown Corporation)
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PE| Capacity Outlook ¢. 2022

Maritime Electric Capacity Resources for 2023

Capaélty Résnurce

Capacity (MW)
Maritime Electric Combustion Turbines 89
ELCC? of On-Island Wind Turbines 21
Point Lepreau Nuclear Generating Station® 29
Short-Term Capacity Purchases from NB Power® 172 _
Total 311

Capacity Resource Study

Evaluation of Various Technology Options for
Maritime Electric Company

Prepared for

Maritime Electric Company, Ltd.

! Maritime Electric is

under NB Power

quremetsblthec mpany’s Inter oo nection Agreement with NB Power requires it to have
load plus 15 per cent.

mmmamihe I"El "\ of a neneratnr reflects how much the aenerator is able to contribute toward

control authority and not directly ol blgtdtmeiNERC and NPCC planning reserve

ough capacity to meH firm peak

Prepared by Sargent & Lundy

Report SL-017203
FINAL
k Decembei—2.2022

2015-2019
Resource 2022 2023
Average
MECL's Capacity Obligation (MW) 261 284 302 306 311 316
\

Total MECL Capacity (MW) 276 287 302 306 (est.) | 311 (est) | 316 (est.)
Total On-Island Capacity (%) 59.4% 51.6% 49.1% 37.0% 36.4% 35.8%
Total Off-lsland Capacity, i.e.,

Purchased from Mainland (%) 48.4% 50.9% 63.0% 63.6% 64.2%
v
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these tables

Project 14782.001
g% HickoryLedge

Institute of Canada

golienne du Canada



December 9, 2022

Generation in MWs

Maritime
Electric
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Figure 2-2 — Typical Winter Day System Dispatch

During normal system operation, the amount of energy purchased from NBEM
varies in real time to balance the difference between the system load and wind

generation, which both helps serve load and keep the system stable.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Hour of the Day

mmmm Point Lepreau Nuclear Generation e PEI'Wind Farms s NBEM Purchases

Source: Capacity Resource Study; Sargent & Lundy, December 2022
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PE| has ambitious
targets....

Nice consolidated
website:

Edijs
o® [sland

CANADA

.

princeedwardisland.ca/en/topic/energy-efficiency

Environment, Energy and Climate Action

Some of the priorities include:

« Achieving Net Zero by 2040 by reducing emissions, switching to cleaner sources of energy, and pursuing innovation and
transformational change
« Implementing carbon mitigation and adaptation plans to address the effects of climate change

Online Services

Net Zero Free Heat Pump Program

Installing a heat pump can help you save money on your energy bills and make your home more comfortable. Starting January 3,
2024, Islanders with an annual household net income of $100,000 or less may be eligible for a free heat pump for their home.

Point of Sale Heat Pump Rebates

How do I get a heat pump rebate?

All Islanders may be eligible for a $1200 point of sale rebate on eligible mini-split heat pumps for their homes.

Energy Rebate
The 2018 Budget Address outlined the following program: A large part of our efforts will be to engage Islanders directly in

reducing carbon emissions and working to make electricity cheaper. Significantly, we are in this plan committing to providing...
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Office of Net Zero

H e at u m ro ra m Trzhc Government of Prince Edward Island
Ed Department Environment, Energy and Climate Action
war 4th Floor, Jones Building, 11 Kent Street

ﬁﬁl&lﬂd P.O. Box 2000, Charlottetown, PE C1A 7N8

* 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. Fuijitsu, LG,
Daikin, ...)

| www.princeedwardisland.ca

CANADA

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

%Hickmybedge Nick Miller
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Price of Home Heating Qill
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Description: New York Harbor No. 2 Heating Qil Spot Price FOB
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Solar and EV
Program

SOLAR REBATE APPLICATIONS FROM 2019 UNTIL FEB. 13, 2023
Updated: Feb. 22, 2023
By: Anna Dao, efficiencyPEl

COMPLETE
. Total Total (S)
EV a n d PV g rOWth IS applications | Total DC Total installation Total (S)
S u b Sta n ti a I Fiscal Year (*) received KW applications % DC kW cost Rebate paid
2019-20 203 512 4 2% 93 236,680 31,445
, L ]
D oesn t en te r th IS Sto ry Yet _ 2020-21 467 3,091 275 |  s9%| 2,978 9,223,889 2,444,611
2021-22 955 8,789 567 59% 6,312 19,902,604 5,164,135
2022-2023 (**) 1,360 | 20,966 935 69%| 10,874 | 34,672,277 8,581,563
PV rebate: ~20MW completed
Total 2,985 34,257 1,781 60%| 20,257 64,035,450 16,221,754
(t hru 2 / 23 ) Average 11.48 11.37 35,954.77 9,108.23
>500 EV/PHEYV inc Level 2
‘
Chargers added thru ‘23
_ _ Wind Energy q y Institut de I'énergie
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Brrrrrr!

GFS 850 hPa Air Temperature (°C, shaded), Isotherms (white), Wind (kt), and MSLP Centel
Init: 00z Feb 04 2023 [Analysis) valid at 00z Sat. Feb 04 2023

Polar Vortex: Feb 3-5, 2023

stable disrupted
polar vortex polar vortex

10-30 mi

above
surface
polar jet polar jet
stream 5-9 mi stream
above /
surface w
farther north,
strong west-to-east flow ~—
farther south,
wavy flow ;
warm air

moves
north

NOAA Climate.gov
2021
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Hourly Temperatures: All of February 2023

20

Really cold

Temperature degC

-50

e Temp (°C)  emm\\ind Chill

Hourly Temperatures: February 3-52023
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of Canada du Canada Search Canada.ca

| Wind Energy
HickoryLedge Institute of Canada

Home » Environment and natural resources » Weather, Climate and Hazard » Past weather and climate » Historical Data
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Heat pumps &
Cold Weather:
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Supplemental power is required whenever
heat pump demand exceeds 6 KW. Peak
demand in winter was about 17 KW. There
were numerous such days in January,
February and March.

Duncan Gibb, et al 2023 CarbonBrief

--------------

— Resistance heat load

— Heat pump load

2§ &8 % & 8 & 3% 3§ gz &8 %
- — — o~ o~ o~ 2] o o
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Whoa! +22.5% in one year e

Figure ES-2 — Electrical Load on PEI (Feb. 3 to 5, 2023)

Remember 311MW for 2023
400 —— projection in 2022 study?
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PEI Total Electrical Load (MW)

Record high PEI peak load occured

ek 2/4/2023 at 395.7MW, 22.5% — — — Previous Record PEI Peak Load
higher than previous peak (322.9 MW on 1/2022)

System Electrical Load (MW)

Date, Time

Source: Extreme Weather Event Capacity Impact: Addendum to Dec 2022 Maritime Electric Capacity Resources Study; Sargent & Lundy July 12, 2023
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Record high PEI peak
400 — | load of 395.7 MW

350

300 —

.

-

250 ’

-

Got by with a little
help from their
neighbors’ neighbors
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Generation (MW)

$

Date, Time
Due to record high load and generation - : -
challenges in Québec, Québec mmmmmm Total Island Dispatchable Thermal (MW) Total Import Energy from New Brunswick (MW)
: curtailed exports to New Brunswick to ) g e )
QUEBEC [esisryyivsss ot sy s Total Wind Generation (MW) Total PEI Electrical Load

approach 1,000 MW.

NEWFOUNDLAND

. - . PEI electricity imports were
Québec needed to purchase S i Gunalﬂec’hdurte to I'eg‘:_lrt:nal
bl et L ' NEW S .- <voided load shed by
electricity from 1ISO New {

England in order to avoid load | BRUNSWICK ; only a handful of MWs

shed. PRINGE EDWARD

lSLAND}} % Source: Extreme Weather Event Capacity

Impact: Addendum to Dec 2022 Maritime
Electric Capacity Resources Study; Sargent &

New Brunswick was forced to Due to marginally higher temperatures
purchase up to 400 MW of (and thus lower load) in Newfoundland, Lu ndy Ju Iy 12r 2023
emergency energy from ISO New approximately 250 MW of electricity from
[V S\[N IS8l England to meet record high load  [SERRE Newfoundland and Labrador was able to
Bl and replace the energy curtailed [ - be provided to the region through Nova

from Québec Scotia via the Maritime Link

ISO NEW ' NOVA:SCOTIA
ENGLAND

; Wind Energy
NEW ; Institute of Canada

HAMPSHIRE
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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

Maritime Electric Company, Ltd.

SL-017775

% HickoryLedge

Project 14782.002 Final
rogee ' July 12, 2023
Figure 2-3 — PEI Wind Generation and Wind Speed (Feb. 3 to 5, 2023)
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Figure 2-4 — PEI Wind Generation and Temperature (Feb. 3 to 5, 2023)
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WTG detall
(WEICan units)

21572023 10:37:38 AM

 Lubrication Issues
* Low voltage lock-out

LV lockout
issues

2/5/2023 10:37:38 AM

-30
2272023 10:37:38 AM 3 252023 10:37:35 AM

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

Forecasting =«

400
* PEIl longer-term . e
load forecasting g —
has been 3 Vortex
reasonably S 250
accurate R A e
. . ;;, - o *=3— —e— ME Island Peak
¢ In thIS VIeW’ the g 1°0 ."_.'_‘.'—‘_ \/ = = = ME Island Projected Peak
<

Polar Vortex Is

—&— ME Island Average

100
an Outller — = = ME Island Projected Average
50 —®— Load Peak from Data
Load Average from Data
0
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Archive Data from 2012-24, and ME 2010-19 Data and 2020-30 Projection

Source: https://www.princeedwardisland.ca/en/feature/pei-wind-energy#/service/WindEnergy/WindEnergy
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U r I ng ”S y @ 50% in peak demand )
= -
a recordin 1 year!
g
£ 10
. 9 40%
W h e n I t etS = =@=Growth in Peak Demand o 5
S Relative to 2013 P
QU
_ﬁé =@-Heat pump share
very cold _ :
§ @® Minimum temperature
£
2
a -5
v
< 20%
&
< -10
£ 10%
-15
®
0% -20
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Year
ESIG, Grid Planning for Building Electrification, forthcoming
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NERC

* Level 3 Essential Action Alert: “Cold Weather Preparations for
Extreme Weather Events lII” (May 15, 2023)

- “...Readiness and Plans...mitigating risk for the upcoming
winter...”

* Highest severity level for NERC
 1sttime ever issued

Institut de I'énergie
golienne du Canada
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Another worry: NERC FRT/ Momentary Cessation

SOIP
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Figure 1: Illustration of Momentary Cessation Characteristics Time [s]

Figure 10: Solar PV Active Power Output for Case 2 Momentary Cessation Settings

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

* Not looming on the radar. Yet. (sez Nick) s

RELIABILITY CORPORATION

Resource Loss Protection Criteria Assessme

% HickoryLedge Nick Miller NERC Inverter-Based Resource Performance Task Force (IRR
White Paper — February 2018



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.qg.
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.

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

S Wind Energy < - Institut de I'énergie
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Thanks

nicholas.miller@hickoryledge.com
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Loss of the tie to New Brunswick:
Elephant in the planning room

Figure ES-1 — Historical System Winter Load Histogram (2018-2021)
Comparison to the Amount of Load MECL Could Serve During a Disconnection of PEI from the Mainland

15% Table ES-2 — Historical Generation and Carbo

Max load served if all MECL generators | Historical electrical system . i : ;
are operational + island wind load in the winter was higher Average Historical Generation % of
than 160 MW for over 65% Source (GWh, 2019-2021)" Total

generators are at max output (160 MW)

3

w
&

Max load served if

of the hours since 2018
MECL Diesel Generators 1.2% 0.1%
Customer-Owned Generation 19 0.3%
(i.e., net-metered solar) ' '
. PEI Wind Farms 295.3 21.0%
Charlottetown CT3 is -
out of service (40 MW) P“&:‘ﬂ;ﬁﬁ”s:‘gﬁ“' 210.0 14.9%
Purchases from NBEM 898.1 63.7%
I I I l Total 1,408.53 100.0%
0% 5 -
240 2

=3
&

L
&

Frequency of Occurence (%)

0 20 40 60 80

MECL Historical Hnurly Electrical Load - Winter Months (MW)
Winter Months Include January, February, March, October, November, December)

MECL only (?)
[No
Summerside}

Wind Energy
Institute of Canada
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