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EXECUTIVE SUMMARY 

The purpose of this Integrated System Plan document is to provide context for the capital budget 
application, and an advance indication of any major projects in addition to the annual capital 
budgets.  This Plan represents the Company’s outlook of upcoming system requirements as of 
July 2017, and results are subject to change based on system conditions and loading patterns.  
The Plan will be periodically updated as required to accommodate the evolving Island electricity 
supply and delivery landscape. 

This document primarily focuses on transmission and distribution projects.  Generation is 
examined in the context of fulfilling capacity obligations and backup energy supplies since PEI 
has no resource aside from wind that can provide energy economically.  The PEI Energy 
Corporation has assumed responsibility of planning future wind and other renewable energy 
generation requirements. 

The following significant system additions and upgrades are required in the next five years to 
support the expansion of electricity use as well as maintain or improve customer reliability: 

 A new distribution substation is required in Mount Albion in 2018 to accommodate the
increasing Stratford area load.

 The western termination of line Y-109 needs to be moved from Bedeque to Borden, and
is currently scheduled in 2018.  This will serve two purposes as it a) will allow more
balanced flows over the new and existing New Brunswick to PEI interconnections; and b)
replaces an aged portion of Y109 that requires rebuilding.

 The Lorne Valley substation requires rebuilding due to age, equipment condition,
upcoming expansion and planned equipment additions.  This is scheduled for 2019.

 A 2.2 km portion of line T-3 between Borden and Albany is aged and requires rebuilding.
This is scheduled for 2019.

 Increased short term capacity purchases are required starting in 2019 to account for the
closure of the Charlottetown Thermal Generating Station.

 Y-101 and Y-103 are showing signs of advanced age and require spot replacements.
These Government-owned facilities are scheduled for upgrades in 2019.

 The wood pole construction portion of line Y-109 is reaching the end of its life and
requires a complete rebuild.  This will be undertaken over a three-year period
commencing in 2019.

 50 MW of on-Island generating capacity is required by 2022 in order to a) replace the
capacity lost with the closure of the Charlottetown Thermal Generating Station; and b)
provide backup capability to Combustion Turbine #3.

 A synchronous condenser is required at the Charlottetown Plant site by 2022 in order to
provide dynamic reactive power response in the system.

 Line T-11 between Sherbrooke and the City of Summerside is aged and requires
rebuilding.  This is scheduled for 2022.

 Installation of a 69 kV breaker on line T-8 at Dingwells Mills will provide a substantial
increase in customer reliability at a relatively small cost.

 A new distribution station is required at New Haven to reduce the number of customers
on existing Bonshaw feeder, as well as improve reliability to those customers.

 Borden transformer X-3 is reaching the end of its life and will need to be replaced with a
75 MVA 138/69 kV transformer.
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 A new distribution substation is required in the East Royalty area to accommodate the
load growth north and east of Charlottetown.  In addition, this project will defray the
need to rebuild line T4 between Scotchfort and Lorne Valley.

 Complete recommendations from the Grid Resiliency Plan being developed this year to
reduce average number of customers on a distribution feeder to 1,000 which is close to
the Canadian average.  In addition, reduce the average number of kilometers per feeder to
60 km which is close to the Canadian average.  The Grid Resiliency Plan will also
include opportunities to utilize automation to build redundancy in the system.

Looking beyond the five year timeframe the following major system additions are also expected 
to be required: 

 The backbone 138 kV system is aging and will need to be rebuilt.  In addition to the
upgrades to Y-101, Y-103 and Y-109 mentioned above, Y-105 (constructed in 1971), Y-
107 (1971) and Y-111 (1987) will all require either spot or section rebuilds to ensure
assets remain in good operational condition.

 Mount Pleasant is expected to need a new substation in the 2027 timeframe to meet load
growth in the O’Leary-Wellington corridor.

 A 138/69 kV source will be required at O’Leary by 315 MW island load (2027) in order
to provide voltage support to western PEI load customers.  This could be advanced to
provide additional reliability to western PEI customers, but may also be needed if western
PEI wind energy generation expansion occurs.

 A 138/69 kV source will be required at Lorne Valley by 350 MW island load (2030) in
order to provide adequate thermal load-serving capability to eastern PEI.  Line Y-110
will connect Lorne Valley to the 138 kV transmission system at Scotchfort.

 Replacement of the early-1970s vintage Borden combustion turbines will be required in
the 2031 timeframe, by which time the existing units will be roughly 60 years old.

 Replacement of one or several of the 138/69 kV transformers based on equipment
condition and loading.
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1.0 INTRODUCTION 
 

Maritime Electric Company, Limited (“MECL”) is an indirect, wholly-owned subsidiary 
of Fortis Inc. and operates under the provisions of Prince Edward Island’s Electric Power 
Act and Renewable Energy Act.  MECL owns and operates a fully integrated system 
providing for the generation, transmission and distribution of electricity to customers 
throughout Prince Edward Island. 

 
The purpose of this Integrated System Plan document is to provide context for the capital 
budget application and an advance indication of any major projects in addition to the 
annual capital budgets.  Cost estimates are preliminary in nature and may not completely 
align with those presented in the Capital Budget. 

 
MECL annually submits its proposed Capital Budget expenditures to the Island 
Regulatory and Appeals Commission (“IRAC”) for approval.  In this application MECL 
provides a detailed breakdown for the upcoming year and a further four year forecast. 

 
MECL’s current challenges for reliably serving existing and medium-term customer load 
can be summarized as follows: 

 
 The expanding use of electric heat – resistive as well as heat pump – is driving 

system peak load up, particularly in the winter heating season.  Growth is not 
uniform across the province and certain areas require targeted system expansion 
to meet those customer needs. 

 Tree contacts continue to cause customer problems, particularly in the autumn and 
early winter during wind and/or wet snow storms.  Ice storms also cause 
significant problems. 

 The increased reliance on electric heat is expected to drive higher customer 
reliability requirements, particularly since loss of this heating source during 
winter can have a significant impact on both personal and property safety and 
well-being. 

 The limited alternate supply backup arrangements that current exist on the 
distribution system (i.e. back feeding lines from other substations or feeders) are 
being strained or negated due to the increasing load, which causes both thermal 
and voltage issues on distribution feeders. 

 Aggregate load growth will cause voltage control and support issues on the 
transmission system, particularly in eastern and western PEI. 

 
The longer-term provincial goal of increased electric vehicle penetration will cause 
additional strain on existing infrastructure.  The results of this Integrated System Plan 
may change as load forecasts or Island growth patterns change. 

 
This document differs from an Integrated Resource Plan (“IRP”) in that it concentrates on 
MECL’s transmission and distribution systems, and does not undertake a detailed 
examination of on-Island sources of energy generation.  IRPs are typically produced by 
utilities with resources available to produce economic supplies of dispatchable energy, in 
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addition to the delivery facilities.  PEI is not a typical jurisdiction since PEI has no 
resource, aside from wind, that provides an economic source of generation and the 
Government of PEI – through the PEI Energy Corporation – has taken defacto control of 
direction, approval and possible ownership of on-Island generation.  In addition, the 
Government of PEI has recently refused to consider any on-Island increase in 
dispatchable generating capacity complement. 

 
The PEI Energy Corporation has also retaken direction and control of demand side 
management programming, and through the Energy Strategy has publicized its vision for 
future renewable energy integration into the Island’s supply mix.  Details for these 
programs have not yet been provided to MECL.  As a result, future Island-based supply 
decisions will be determined by others and MECL cannot presently examine their 
reliability, economics or integration. 
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2.0 SYSTEM PLANNING  
 

Planning is a continuous and evolving process designed to meet the present and changing 
needs of a variety of stakeholders.  Planning is divided into three general categories, with 
ongoing interaction between all three. 

 
2.1 Long Term Planning (10+ Year Planning Horizon) 

Generation planning is undertaken on a long-term basis, often in conjunction with 
transmission studies given their close synergies.  Generation helps to ensure continuity of 
customer supply in response to a system contingency with little or no interruption.  The 
location of such generation is key to maximizing its operational benefits. 

 
Generation is also required to provide ancillary services for MECL and its customers.  
These services can be provided by Island-based generation but can sometimes be 
purchased from resources located off-Island.  Economic analyses determine if on-Island 
generation provides the least-cost long-run alternative to Island ratepayers when 
compared with other options. 

 
Comprehensive long range transmission planning is performed typically every five years, 
or as system conditions dictate.  The most recent plan was produced in early 2014 and is 
included as Appendix A to this document.  One addendum was developed in Spring 2016 
and has been included in Appendix B. 

 
MECL’s long range transmission planning has to take into account not only MECL’s 
peak demand and energy, but PEI’s peak demand as well.  The latter is required due to 
MECL’s role as the provincial transmission planner through the Open Access 
Transmission Tariff (“OATT”) and includes consideration for MECL, the City of 
Summerside and other transmission-connected customers. 

 
Distribution planning is performed through the preparation and periodic review of long 
term system planning studies for the organization.  While system planning studies 
separately analyse the existing transmission and distribution systems, neither is done in 
isolation of the other given the interdependency of transmission on distribution and vice 
versa. 
Technical issues like component capacities, ability to operate within voltage 
requirements, and basic contingency analysis are reviewed, and system deficiencies 
(present and predicted through the load forecast period) are identified.  Various 
alternatives and solutions are proposed and then analysed to ensure that they address all 
predicted deficiencies. 

 
A long-term load (and generation) forecast is prepared, using the best information 
available at the time of the study.  The load forecast is based on an econometric model 
using inputs such as load, number of customers, population growth, GDP and CPI.  The 
Company incorporates future economic projections for the Island and incorporates these 
into the regression analysis. 
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2.2 Medium Term Planning (Five Year Planning Horizon) 
Medium term planning is performed each year in order to incorporate new information 
that may arise, such as new regulations, increased load growth, longer term individual 
customer needs or updated asset condition reports.  Typical inputs to medium term 
planning include: 

 
 Customer driven needs; 
 Municipal driven needs; 
 Regulatory requirements; 
 Reliability analysis; 
 Asset evaluation and renewal requirements; 
 Expansion requirements identified through long term planning; and 
 Extraordinary initiatives, such as PowerShift Atlantic or Demand Side 

Management. 
 

The results of this medium term planning sets priorities, goals and targets to define 
optimal and sustainable levels of activity in all areas and contribute directly to the 
corporate five year fiscal plan. 

 
For example, MECL has developed a Transmission and Distribution Inspection Program 
(“T&D Inspection Program”) that outlines the inspection of transmission and distribution 
lines on a cyclical basis.  MECL uses results from its strategic planning and other reports 
- such as the T&D Inspection Program - to perform tactical planning which covers the 
five year period.  Changes to the regulatory environment must be taken into account as 
well. 

 
2.3 Short Term Planning (One Year Planning Horizon) 

Short term or operational planning involves developing specific plans to implement the 
projects defined in current year budget as well as operate the system in a safe and reliable 
manner. 

 
It also addresses short term needs, such as customer connections not identified previously 
during medium term planning, or reaction to external events such as a severe ice storm. 

 
2.4 Prioritization of Projects 

Projects can be broken down into two categories – priority and system improvement: 
 

 Priority – These projects must be undertaken and are typically based on customer 
connection, thermal, voltage or safety issues. 
o Customer connections include both new and restored services. 
o Thermal issues arise when load grows to the point that existing equipment 

will overload and may be damaged due to high load levels. 
o Voltage issues arise when load and/or distance lead to voltages at 

customer meters do not meet Canadian Electricity Association regulations. 
o Safety issues arise when equipment conditions – due to age or design – 

result in an unsafe work or operating condition for employees or the 
public. 
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 System Improvement – These projects are undertaken to improve customer 
reliability or lower cost to customers, typically through loss savings. 
o Reliability issues refers to number of customers on a feeder, transmission 

line or other equipment or length or size of equipment means that an 
outage to a single piece of infrastructure leads to a large number of 
customers out of service, or a lengthy service outage. 

o Cost issues refer to projects that require upfront capital to undertake, with 
a positive cost benefit being accrued by customers over the lifetime of the 
asset. 

 
MECL has historically used several factors to rank priority of projects, including age and 
condition of asset and whether these contribute to unsafe working conditions and factors 
to determine ultimate cost impact on ratepayers (which includes capital cost, operating 
and maintenance costs and loss increases or savings). 

 
The increasing reliance on electricity for heating and future transportation requirements 
will only serve to drive increased customer demands for reliability. 

 
MECL is in the process of revamping its methodology to determine a basis to rank and 
prioritize projects which are reliability-based.  The results of this will be included in the 
next capital budget to be submitted to the regulator for approval. 
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3.0 ENERGY AND PEAK DEMAND FORECAST 
 

MECL’s annual peak demand and energy usage since 2010 are shown below in Table 1. 
 

Table 1 
Annual Energy and Peak Demand 2010-2016 

Year 2010 2011 2012 2013 2014 2015 2016 
MECL Energy (GWh) 1,115 1,132 1,165 1,214 1,256 1,279 1,282 
Island System Peak (MW) 206 223 228 252 255 264 264 

 
MECL’s demand and energy forecast, which was developed in Q1 2017 and based on 
historical figures up to and including 2016, is show below in Table 2.  It provides the 
basis for generation, energy supply and transmission system planning requirements. 

 
Table 2 

Energy and System Peak Forecast 
Year 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 

MECL Energy 
(GWh) 1,296 1,312 1,329 1,346 1,363 1,382 1,405 1,428 1,452 1,477 
Island System 
Peak (MW) 269 272 275 278 281 284 290 296 303 309 
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4.0 GENERATION RESOURCE ADEQUACY 
 

A majority of the Island’s energy supply is procured off-Island since the Island’s only 
economic generation source – utility-scale wind - is intermittent.  On-Island dispatchable 
generation is required to ensure continuous customer service in the event of system 
restrictions both on- and off-Island.  Capital investments for existing generation are 
aimed at maintaining generation equipment in a stand-by state such that it can be quickly 
brought online with a minimum of customer interruption.  New on-Island dispatchable 
generation is recommended only when customer supply is threatened due to a lack of 
system resources that would be available under the worst-case system single contingency. 

 
The interconnection agreement between MECL and New Brunswick Power (“MECL-NB 
Interconnection Agreement”) was developed when the first two submarine cables were 
installed in 1977.  The Agreement stipulates that MECL carry sufficient generating 
capacity to meet its peak hour projected load, as well as a 15% planning reserve1.  In 
addition, the Agreement stipulates that no one generating unit can be counted for more 
than 30% of the firm peak load towards the generating capacity requirement. 

 
The Maritimes Area (consisting of NB, NS, PEI and northern Maine) is required to be 
able to replace the unplanned loss of the output of the largest generator in the Area 
(which is usually the 660 MW Point Lepreau unit) within 10 minutes.  This responsibility 
is shared among the electric utilities on an adjusted load ratio basis.  Experience has 
shown that providing for these levels of planning reserve enables the Maritimes Area to 
meet the Northeast Power Coordinating Council (“NPCC”) generating resource adequacy 
criterion that the probability of having to shed firm load due to insufficient generating 
capacity will be no more than one day in ten years. 

 
4.1 Planning Criteria 

MECL’s generating capacity obligations are summarized in Table 3 below. 
  

                                                      
1 NB Power and NS Power each provide for a 20% planning reserve for their systems. 
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Table 3 

Capacity Obligations 
Type Threshold Comment 

Generation – 
Planning 
Capacity 

MECL forecasted peak load, less 
interruptible load, plus a 15% 
planning reserve (i.e. 15% of the 
firm peak load) 

Ensures there is sufficient margin in Maritimes 
to accommodate loss of the largest generating 
unit and still supply all customer load.  Takes 
into account minor customer load variations 

Generation – 
Contingency 
(PEI) 

Supply customer load for both 
restrictions in off-Island supply, as 
well as for on-Island transmission 
system issues  

Wind included, with a value based on 
statistical analysis of seasonal wind patterns.  
Strategically located to backup both on- and 
off-Island system contingency events 

Generation – 
Operational 
requirements 

MECL annual peak instantaneous 
load; typically 1-2% higher than 
annual peak hour average load 

Is it possible to supply MECL load under 
worst-case single contingency if no wind is 
available 

Generation – 
Ancillary 
Services 

Spinning and non-spinning reserve, 
reactive power supply 

Required to meet MECL obligations under 
Island OATT 

 
In addition, MECL must purchase or provide certain ancillary services in order to meet 
its obligations under the Open Access Transmission Tariff (“OATT”). 

 
4.2 Existing Resources 

MECL’s generation requirements are served by a combination of off- and on-Island 
facilities. 

 
4.2.1 Off-Island Supply 

MECL currently sources roughly 75% of its supply from off-Island sources.  15% 
of this comes from a long-term participation stake in the Point Lepreau nuclear 
generating facilities.  The remainder comes through an all-services energy 
purchase agreement (“EPA”) currently held with NB Energy Marketing 
(“NBEM”).  The existing EPA expires in 2019. 

 
The energy purchased through the EPA is commonly referred to a ‘system 
purchases’, since NBEM supplies MECL from a variety of sources.  These may 
be located in New Brunswick, Nova Scotia, Quebec or the United States (New 
England or even New York) and transported to the Island via connections 
between New Brunswick and its neighbours. 

 
When procuring energy supply contracts, better energy prices can be negotiated 
based on better load predictability.  Island load varies, as does the on-Island wind 
energy generation due to its intermittent nature. 
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4.2.1.1 Point Lepreau 
The Point Lepreau Unit Participation Agreement provides MECL with 
30 MW (29 MW at Murray Corner net of transmission losses in New 
Brunswick) of base load capacity and associated energy from NB 
Power’s Point Lepreau Nuclear Generating Station.  That facility has a 
capacity of 660 MW and incorporates Atomic Energy of Canada 
Limited’s CANDU technology.  The participation agreement is for the 
life of the plant which is expected to be 27 years from the completion of 
a life extension refurbishment in fall 2012. 

 
4.2.2 On-Island Dispatchable Fossil Fuel Based Generation 

Table 4 below details MECL’s generating assets. 
 

Table 4 
MECL Generation Assets 

Name Location Size (MW) Vintage Comment 

CTGS2 7 Charlottetown 5 1958 Oil-fired thermal generation.  Long-term layup as of 
2019; decommissioning in following years. 

CTGS 8 Charlottetown 10 1961 Oil-fired thermal generation.  Long-term layup as of 
2019; decommissioning in following years. 

CTGS 9 Charlottetown 20 1963 Oil-fired thermal generation.  Long-term layup as of 
2019; decommissioning in following years. 

CTGS 10 Charlottetown 20 1968 Oil-fired thermal generation.  Long-term layup as of 
2019; decommissioning in following years. 

CT13 Borden 13 1971 Combustion turbine; quick start. 
CT2 Borden 27 1973 Combustion turbine; quick start. 
CT3 Charlottetown 49 2005 Combustion turbine; quick start. 

 
4.2.2.1 Charlottetown Thermal Generating Station (CTGS) 

MECL owns and operates the CTGS which consists of four steam units 
that burn heavy fuel oil (bunker C).  The units were installed in the 
1950s and 1960s and range in size from 5 MW to 20 MW.  The 
demonstrated net capability of the CTGS is 55 MW.  The plant is 
normally in standby mode, and operates when the normal sources of 
supply on the mainland are not available or when there is a need to 
manage the loading on the submarine cables interconnection with New 
Brunswick. 

 
The CTGS underwent a life extension refurbishment in the first half of 
the 1990s which was intended to enable the CTGS to continue to operate 
reliably for an additional 15 years.  That 15-year extension period ended 
in 2010. 

                                                      
2 CTGS – Charlottetown Thermal Generating Station 
3 CT – Combustion Turbine 
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A 2010 consultant’s report estimated the cost of a second 15-year life 
extension to be approximately $35 million.  At that time MECL 
determined that replacing the CTGS with a combustion turbine would be 
more cost effective when operating costs were taken into account.  
Availability of Bunker C fuel is also an issue as there are currently no 
suppliers in the Maritimes. 

 
Given its age, in recent years MECL has limited capital investment in 
the CTGS to items required to ensure the safety of personnel operating 
the equipment and to maintain the reliability of the facility in the short 
term.  A follow-up assessment of the condition of the CTGS in 2014 
further stressed that generation equipment and components were 
approaching the end of their service lives. 

 
To further reduce capital and operating expenditures at the CTGS, the 
equipment will be put into long term layup in stages beginning in 2019, 
with decommissioning and retirement to follow within several years.  In 
long term layup, the units can be returned to service given sufficient lead 
time.  However, the lead time required would be longer than the 48 
hours in winter and 7 days in summer provided for under the current 
contract with NB Power.  Thus the CTGS capacity is assumed to be 
unavailable for planning reserve purposes after 2018. 

 
4.2.2.2 Borden Generating Station 

MECL owns and operates the Borden Generating Station which consists 
of two combustion turbine units (designated as CT1 and CT2) that burn 
light fuel oil (diesel fuel).  The units were installed in the early 1970’s 
and have a combined net capacity of 40 MW.  The Borden Generating 
Station is normally in a standby mode.  Because of their 10 minute start 
capability, the units are also used to supply MECL’s share of the 
Maritime Area 10 minute non-spinning reserve. 

 
CT2 has a mechanical clutch located between its turbine and generator, 
enabling the turbine and generator to disengage.  This allows the 
generator to operate as a synchronous condenser, providing voltage 
conditioning and support to the Island transmission system without 
requiring diesel fuel usage (except to get the unit up to speed). 

 
Based on refurbishment and upgrading of the units in recent years, the 
Borden Generating Station is expected to operate reliably for another 10 
years. 

 
4.2.2.3 Combustion Turbine 3 – Charlottetown Plant 

MECL owns and operates the combustion turbine generator designated 
as CT3.  It burns light fuel oil (diesel fuel) and is located at the 
Charlottetown Plant.  This unit was installed in 2005 and has a net 
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capacity of 49 MW (the gross output is 50 MW; 49 MW is the output 
delivered to the system after subtracting the load for the unit’s auxiliary 
equipment).  CT3 is normally in a standby mode.  It operates when the 
flow of purchased energy is interrupted by outages of other generators or 
by failure of elements of the transmission system.  Because of its 10 
minute start capability, CT3 can also be used to supply 10 minute non-
spinning reserve. 

 
Combustion turbines have many systems that are required to provide 
lubrication, ventilation and combustion air, fuel and environmental 
controls.  In addition, there are multiple supplemental systems required 
to provide the water, black start capability, fuel and controls to a 
combustion turbine. 

 
4.2.3 On-Island Utility-Scale Wind Generation 

MECL has contracted with the PEI Energy Corporation to purchase the output 
from the on-Island wind farms listed in Table 5. 

 
Table 5 

Wind Generators under Contract 
Name Location Size (MW) Vintage 

North Cape Phase 1 North Cape 5.28 2001 
North Cape Phase 2 North Cape 5.28 2003 

Aeolus Norway 3 2004 
Engie Norway Norway 9 2007 
Eastern Kings Elmira 30 2007 

WEICan Norway 10 2012 
Hermanville-
Clearsprings 

Hermanville-
Clearsprings 30 2014 

 
The aggregate capacity factor of the facilities is roughly 39% and MECL 
purchases all the output from these facilities. 

 
A higher wind capacity factor, for the same amount of installed wind generation, 
leads to a better wind generation output profile and lower load following costs.  
As such future wind farms designated for Island load should target wind 
technologies with higher capacity factors instead of simply targeting the largest 
turbines available on the market. 

 
All energy from the Engie’s 99 MW West Cape wind farm is exported from the 
Island to external markets.  Engie uses the Island transmission system and pays a 
fee for every unit of energy it puts onto the system.  These fees help offset costs 
paid by all other Island customers for the transmission system. 
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Both the City of Summerside and MECL (through energy purchased from PEI 
Energy Corp) export minimal amounts of surplus wind energy – far less than 1% 
of what is generated through their respective windfarms.  Exports typically occur 
in the overnight hours when external market power prices are depressed. 

 
The Island transmission system can accommodate additional wind farms for 
export, depending on size, location and technology used.  The cost to backstop the 
additional wind will be set by external markets since PEI has no on-Island 
generation that can provide the service economically. 

 
Only a portion of the nameplate capacity of the wind generators installed in PEI is 
counted as capacity for planning purposes due to the intermittent nature of wind 
generation.  Based on the electric utility industry probabilistic Loss Of Load 
Expectation (“LOLE”) methodology, MECL has assigned an Effective Load 
Carrying Capability (“ELCC”) or effective capacity value, of 21 MW to the 92 
MW of contracted wind generation.  The ELCC of 21 MW is the additional load 
which the system can supply with the 92 MW of wind generation added to the 
system, while still maintaining the same level of reliability of supply. 

 
The graph below shows how the percentage of wind generation that can be 
considered as ELCC varies as the amount of wind generation installed in PEI 
increases.  For 92 MW of installed capacity, the 21 MW of ELCC corresponds to 
23% of the installed capacity, as shown on the graph.  The graph shows that 
further increases in wind generation will result in only a small increase in ELCC.  
For example, for 200 MW of wind generation, the ELCC would be approximately 
14 % of 200 MW, or 28 MW.  The reason for this is that 92 MW is already a large 
amount of wind generation relative to the size of the PEI load. 

 
Figure 1  Capacity Value of Wind Generation in PEI

 

 -

 5.0

 10.0

 15.0

 20.0

 25.0

 30.0

 35.0

 -  50  100  150  200  250

E
ff

ec
tiv

e 
L

oa
d 

C
ar

ry
in

g 
C

ap
ab

ili
ty

 a
s 

Pe
rc

en
t o

f I
ns

ta
lle

d 
M

W
  (

 %
 ) 

Installed Wind Generating Capacity  ( MW ) 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 20 of 379



Maritime Electric  Integrated System Plan 2017 

13 

4.2.4 Small-Scale Renewable Energy Generation 
The Renewable Energy Act allows customers to install generation on their 
premises assuming it meets all technical and connection requirements.  MECL 
offers the following financial terms to these customers (as detailed in the 
Renewable Energy Act): 

 
 Net metering is available for generation installations less than or equal to 

100 kW.  The generation and load are connected behind a single meter, 
and net metering allows the generation to net out the customer’s load on 
the meter.  Any surplus generation energy after a 12 month period is 
forfeited, at which point the credit balance is reset to zero.  The customer 
pays the monthly service charge regardless of its energy credit status. 

 Customers who install a medium capacity or large capacity renewable 
energy generation system are reimbursed for energy delivered to the grid 
at a rate equal to MECL’s avoided energy cost.  This is calculated 
monthly, and is currently in the 8 cents/kWh range.  This generation can 
be located behind the customer’s meter (where they can use the generation 
to supply their own load as well) or as a stand-alone installation.  There 
are no credits built up for this type of generation – the customer pays for 
energy delivered by MECL to the customer at the customer’s rate; MECL 
pays for energy delivered by the customer to MECL at the avoided cost 
rate. 

 
4.2.5 Capacity and Ancillary Services 

MECL’s generating assets use oil-based fuel and are uneconomic to dispatch in a 
competitive electricity market.  They are used primarily for backup and 
emergency purposes since the Island does not have an economic source of fuel for 
dispatchable generators. 

 
However, the capacity and other ancillary services associated with MECL’s 
generators can be attributed towards MECL’s requirements. 

 
Decommissioning of the CTGS units will leave MECL with 89 MW of 
dispatchable generation.  Any additional generation that is required by MECL for 
capacity, ancillary services or energy – under both normal and emergency 
circumstances – will have to be provided by others unless on-Island dispatchable 
generation is added. 

 
4.2.6 MECL Short Term Purchases of Generating Capacity 

MECL is currently purchasing system capacity and system energy from NB 
Energy Marketing under a contract that extends to February 28, 2019.  System 
purchases are not tied to any particular generating units on NB Power’s system.  
Beyond February 28, 2019 there is uncertainty about the availability and pricing 
for purchased capacity.  It appears that NB Power is the only entity in the region 
that has surplus generating capacity, and the price for capacity in the New 
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England market is significantly higher than the price that MECL is currently 
paying under the existing contract with NB Power. 

 
MECL’s understanding for the current low generating capacity price is that the 
Independent System Operator for New England (“ISO-NE”) assigns most of the 
transfer capacity on the New England/New Brunswick interface to “tie benefits” 
(i.e. support that the Maritimes Area can provide to New England in the event of a 
system disturbance in New England).  This results in limited ability for entities in 
the Maritimes Area to participate in the New England Forward Capacity Market 
(“FCM”).  The difference in prices is shown in Table 6 below. 

 
Table 6 

Recent New England Forward Capacity Market Results 

 
FCA 7 FCA 8 FCA 9 FCA 10 FCA 11 

Date Forward Capacity Auction held Feb 2013 Feb 2014 Feb 2015 Feb 2016 Feb 2017 
Supply obligation period June 2016 

to May 
2017 

June 2017 
to May 
2018 

June 2018 
to May 
2019 

June 2019 
to May 
2020 

June 2020 
to May 
2021 

For the New Brunswick interface: 
  - capacity transfer limit MW 700 700 700 700 700 
  - less tie benefits MW 392 492 523 519 500 
  - transmission transfer capacity MW 308 208 177 181 200 
  - capacity supply obligations MW 308 202 177 181 200 
  - payment rate $US/kW-

month 
2.744 7.025 3.940 4.000 3.380 

For most of New England: 
  - payment rate $US/kW-

month 
2.744 7.025 9.551 7.030 5.300 

 
A second source of uncertainty about the extent to which MECL can rely on short 
term purchases of generating capacity from New Brunswick is due to 
transmission constraints in New Brunswick.  In recent years there has been strong 
load growth in the southeastern part of New Brunswick, particularly in the 
Moncton area.  Because there are no generating plants located in southeastern 
New Brunswick, this has increased the loading on the transmission lines that 
supply southeastern New Brunswick (including Moncton), which includes the PEI 
load.  The situation has developed to the point where deliveries to PEI are 
curtailed under circumstances which would result in loss of load if a main 
transmission line to the Moncton area were to go out of service. 

 
These transmission constraints have eased but they still exist.  At the beginning of 
2015 firm transmission from New Brunswick to the NS/PEI interface was limited 
to 80 MW, all of which was reserved for MECL.  NB Power now deems that the 
maximum amount of firm transmission capacity in New Brunswick that is 
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available to supply Nova Scotia and PEI load is 300 MW, based in part on 
transmission system upgrades completed in October 2016, plus additional 
transmission system upgrades planned for 2017.  Currently 130 MW of this 300 
MW is reserved for serving MECL load.  Of the remaining 170 MW, 70 MW was 
assigned to NB Energy Marketing in August 2016 based on the results of an Open 
Season conducted by NB Power, and 100 MW was assigned to NB Energy 
Marketing in February 2017 based on a subsequent Open Season.  There are no 
assurances that MECL will be able to contract for some of this 170 MW since the 
City of Summerside, NS Power and Newfoundland may be interested in this 
capacity. 

 
Table 7 below shows the makeup of the 80 MW of firm transmission from NB to 
NS/PEI that was available at the beginning of 2015 and the makeup of the 300 
MW of firm transmission available in 2017 once all transmission upgrades are 
completed. 

 
Table 7 

Firm Transmission Capacity in New Brunswick to NS/PEI Interface 

 
MW Expiry date Comment 

Maximum available during 2013 to 2015 
  - From MECL's Dalhousie participation 20 Jan 1, 2025 Held by NBEM 
  - For MECL's Point Lepreau participation 30 Jan 1, 2030 Held by NBEM 
  - 25 year International Power Line commitment 30 Dec 1, 2032 Held by MECL 

Subtotal 80   
Additional made available since 2015 
  - Assigned to NBEM for MECL due to prior request 50 July 1, 2031 Held by NBEM 
  - Assigned to NBEM in Aug 2016 through Open 
Season 70 2100 Held by NBEM 
  - Assigned to NBEM in Feb 2017 through Open Season 100 2100 Held by NBEM 

Total Potential Available 300 
  

Of the 130 MW of transmission capacity currently reserved for serving MECL 
load, 30 MW is required for delivery of the Company’s 30 MW participation in 
Point Lepreau.  This leaves up to 100MW for delivery of purchased generating 
capacity. 

 
Constraints on the capacity of the New Brunswick transmission system to supply 
PEI load is a separate issue from the capacity of the submarine cables 
interconnection with New Brunswick.  The installation of two additional 
submarine cables in 2016/17 addresses the capacity limitation and age of the two 
submarine cables installed in 1977. 

 
MECL also purchases approximately 6 MW of spinning reserve on an on-going 
basis to provide for its share of the Maritime Area spinning reserve requirement.  
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Spinning reserve normally can only be supplied by dispatchable generating units 
that are running but not fully loaded. 

 
4.3 Identification of Needs 

Resources are required for two main categories: a) energy supply; and b) capacity and 
other ancillary services.  MECL must ensure that it has sufficient resources owned or 
under contract, both on- and off-Island, to ensure it can reliably supply energy to its 
customers and at the same time meet its capacity obligations. 

 
4.3.1 Energy and Capacity Supply 

A more detailed breakdown of MECL’s load forecast for the period 2017 to 2022 
is shown in Table 8 below.  This shows the forecast of electricity sales and the 
associated energy supply requirement when Company use and system losses are 
taken into account, as well as the estimated annual system peak load.  MECL 
represents 90% of the PEI electricity load, with the remaining 10% supplied by 
the City of Summerside Electric Department, which obtains its supply from 
sources other than MECL. 
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Table 8 

Detailed MECL Load and Peak Forecast 

 
Actual Forecast 

 
2015 2016 2017 2018 2019 2020 2021 2022 

Heating Degree Days 4,747  4,321  4,401  4,401  4,401  4,401  4,401  4,401  
MECL electricity sales growth (%) 2  (0) 1  1  1  1  1  1  
MECL electricity sales (GWh)         
  - Residential non space heating 385  388  389  393  398  402  407  412  
  - General service 488  493  501  508  515  521  528  534  
       Subtotal non space heating 874  880  890  901  913  924  935  946  
  - Residential space heating 183  176  180  186  193  200  208  217  
  - MECL transmission voltage 133  132  133  133  133  133  133  133  
       Subtotal 1,189  1,188  1,203  1,220  1,239  1,257  1,276  1,296  
  - DSM impact    (2) (5) (7) (10) (12) 

Total 1,189  1,188  1,203  1,218  1,234  1,250  1,266  1,284  
Energy supply requirement (GWh)         
  - Add MECL company use 2  2  2  2  2  2  2  2  
  - Add system losses (7.0%) 88  92  91  92  93  94  95  97  

Net Purchased & Produced Total 1,279  1,282  1,296  1,312  1,329  1,346  1,363  1,382  
System Peak Load Factors         
  - Non space heating loads 0.69 0.64 0.63 0.63 0.63 0.63 0.63 0.63 
  - MECL transmission voltage 1.41 2.07 0.91 0.91 0.91 0.91 0.91 0.91 
MECL Peak Load (MW)         
  - Non space heating loads 155  156  161  163  165  167  169  171  
  - Residential space heating loads 57  73  63  65  68  70  73  76  
  - MECL transmission voltage 11  7  17  17  17  17  17  17  
       Subtotal 223  237  241  245  250  254  259  264  
  - Estimated impact of DSM    (2) (4) (6) (8) (10) 

Total 223  237  241  244  246  249  251  254  
         

Temperature at 17:00 (10) (16) (13) (13) (13) (13) (13) (13) 

Date 
Dec 
28 

Dec 
16       

 
An examination of Table 8 shows that approximately half of the forecast growth 
in electricity sales is expected to be due to growth in electric space heating. 

 
Historically the annual system peak load has typically occurred during the middle 
two weeks of December after sundown, between the hours of 5:00 p.m. and 6:00 
p.m.  The peak was driven primarily by lighting loads including holiday lighting. 
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With increased use of electricity for space heating in recent years, the Company 
has observed what it expects is the beginning of a transition to the peak occurring 
in January or February.  This is due primarily to (on average) colder temperatures 
in January and February causing the extra heating load in those months to be more 
than the extra holiday lighting load in December.  However, this transition is 
expected to take a decade or more to play out and for the forecast period 2017 to 
2022 the system peak load is estimated as occurring at a temperature of -13°C for 
the hour ending 18:00 in December. 

 
4.3.2 Management of Existing Assets 

MECL’s generation assets require continuous inspection, maintenance and upgrades to 
keep them in reliable working condition, as well as to meet tightening environmental 
regulations. 

 
MECL’s Charlottetown Thermal Generating Station (‘CTGS’) will be placed in long-
term layup at the end of 2018, with decommissioning in following years.  In the 
intervening years, the CTGS will be able to be restarted, albeit with considerable effort. 

 
The remainder of MECL’s generation is based on combustion turbine-generator 
technology - a high-speed diesel-fueled combustion turbine supplies mechanical power to 
an electric generator which converts the mechanical power into electricity. 

 
Combustion turbine-generators, also known more simply as combustion turbines, have 
multiple systems supporting the production of electricity.  A failure in one system results 
in an inoperable combustion turbine. 

 
4.3.2.1 Scheduled Inspections 

These are undertaken in order for MECL to meet its insurance, regulatory, 
legislative, and environmental obligations.  Inspection frequencies vary from 
monthly to yearly to even longer, depending on the equipment and systems 
involved.  Larger pieces of equipment often require less frequent but lengthy 
and expensive, inspections and overhauls. 

 
4.3.2.2 Component Replacement and Upgrade 

Generation component lifespan is defined either by usage or time.  Worn or 
outdated components must be replaced in order to maintain reliable unit 
operation. 

 
Components such as the control system become obsolete after a certain amount 
of time as technology advances and manufacturers and secondary suppliers no 
longer stock replacement parts. 

 
CT1 and CT2 are both over 40 years old, and many of their components have 
been obsolete for over a decade.  There are only a handful of people in the 
world capable of rebuilding or replacing some of the turbine components.  
These two generators are approaching the point where replacements will no 
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longer be available, and the generators will have to be replaced due to 
component obsolescence. 

 
CT3 components are still generally available; however the control system is 
almost obsolete as parts and technical support will no longer be available in a 
couple of years.  Its control system will have to be replaced. 

 
4.4 Evaluation of Options 
 
4.4.1 Energy Supply 

A majority of MECL’s energy supply – including essentially all dispatchable energy – is 
procured off-Island and this will continue due to a lack of an economic fuel supply 
available to the Island. 

 
The relative sizes of the New Brunswick and PEI monthly peak demands are illustrated in 
Figure 2 below. 

 
Figure 2  New Brunswick and PEI Monthly Peak Loads for 2013 and 2014 

 
 

The New Brunswick electricity load being more than 10 times the size of the PEI 
electricity load results in NB Power having access to more than enough spare generating 
capacity during most of the year to supply as much of the PEI load as needed.  It is only 
during the coldest weather or for constraints on the New Brunswick transmission system 
that NB Power curtails some of its supply to PEI, and then the on-Island generators are 
run.  This mode of operation, under which much of MECL’s energy supply is purchased 
on a non-firm basis, is expected to continue in the future, enabled in part by maintaining 
the on-Island generation and the increase in capacity of the interconnection with the 
addition of two more submarine cables. 
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This synergy between the NB and PEI systems results in benefits to both parties.  PEI 
benefits by having access to the economies of scale offered by a much larger system 
while NB benefits by deriving revenue from out-of-Province sales which is used to lower 
rates for in-Province customers. 

 
Most of the remainder will be sourced from on-Island wind energy generation facilities.  
The 25% of MECL’s load supplied by wind generation has been made possible because 
NB Power follows the fluctuations in wind generation as part of supplying system energy 
to meet 60% of MECL’s energy supply requirements.  MECL’s 30 MW participation in 
Point Lepreau provides most of the remaining energy requirement. 

 
Small-scale renewable energy generation and MECL’s oil-fired generation is expected to 
supply less than 1% of the Island’s energy requirements. 

 
MECL’s oil-fired generators essentially provide capacity, ancillary services and 
emergency backup.  This means keeping existing equipment operational as well as 
planning for future on-Island resources. 

 
4.4.2 Generating Capacity Requirement 

Table 9 below shows MECL’s forecasted generating capacity requirement for the period 
2017 to 2022.  The interruptible load is subtracted from the peak load to get firm peak 
load, and then a planning reserve amount equal to 15% of firm peak load is added to get 
the amount of generating capacity that the Company needs in order to be able to reliably 
meet the peak load.  The planning reserve is intended to provide for contingencies such as 
generator outages or the load being higher than forecast. 
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Table 9 

MECL Peak Load and Capacity Options 

 
Actual Forecast 

 
2015 2016 2017 2018 2019 2020 2021 2022 

MECL capacity requirement (MW) 
  - MECL peak load 234 237 241 244 246 249 251 254 
  - less interruptible load 9 6 14 14 14 14 14 14 
  - plus 15% planning reserve 34 35 34 34 35 35 36 36 

Total 259 266 261 264 267 270 273 276 
MECL capacity sources (MW) 
  - CTGS 55 55 55 55         
  - Borden Plant 40 40 40 40 40 40 40 40 
  - Combustion Turbine 3 49 49 49 49 49 49 49 49 
  - Point Lepreau (at Murray Corner) 29 29 29 29 29 29 29 29 
  - Short term capacity purchases 77 77 70 75 130 130 135 135 

Subtotal 250 250 243 248 248 248 253 253 
Wind 
  - MECL purchased capacity 92 92 92 92 92 122 122 122 
  - ELCC as % of nameplate4 23 23 23 23 23 20 20 20 
  - ELCC (MW) 21 21 21 21 21 24 24 24 

Total 271 271 264 269 269 272 277 277 
 

A significant event planned during this period is the retirement of the CTGS.  Table 9 
shows that the growth in generating capacity requirement is expected to be met by 
increasing the amount of generating capacity purchased from NB Power on a short term 
basis.  Without the establishment of further on-Island generation, the amount of short 
term capacity that will have to be purchased will represent almost 50% of MECL’s 
supply, which the Company considers to be too high a level to prudently rely on.  This is 
illustrated in Figure 3 below which shows the Company’s generating capacity supply 
plan in graphical form. 

  

                                                      
4 The ELCC (Effective Load Carrying Capability) of MECL’s purchased on-Island wind generation is the 

additional load that the system can supply due to the presence of the wind generation, while maintaining the 
same level of reliability. 
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Figure 3  MECL Generating Capacity Supply Plan 

 
 

4.4.2.1 Integration of wind generation 
Figure 4 below shows how these three sources combine to supply the MECL 
load during a month.  The system energy component is the area above the wind 
(red) line and below the load (blue) line. 

 
Figure 4  MECL Load and Energy Supply for May 2015 
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Figure 5 below shows just the hourly system energy supply by NB Power for 
the month, and illustrates the variability in this supply that results from 
following the wind generation and the daily variations in the MECL load. 

 
Figure 5  NB Power System Energy Supply to MECL for May 2015 

 
 

By way of comparison, the Figure 6 below shows what the hourly system 
energy supply from NB Power would have looked like had there been no wind 
generation.  Here the variability is due to just the daily variations in MECL’s 
load. 

 
Figure 6  NB Power System Supply for May 2015 if No Wind 
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The purpose of the three preceding figures is to show that in addition to the 
limited capacity value of adding more wind generation, there is also limited 
room under the load curve to integrate additional wind generation into the 
Company’s energy supply and that the present wind generation makes the 
supply of system energy by NB Power more difficult and expensive. 

 
4.4.3 Other potential sources of generating capacity that were considered 
 

4.4.3.1 Natural Gas-Fired Generating Project with Others 
Participation in a natural gas-fired plant with others was investigated at a high 
level, but was not evaluated in depth due to the current limited availability of a 
long term natural gas supply in the Maritimes.  The Sable Island and Deep 
Panuke natural gas fields off the coast of Nova Scotia are in decline and are 
expected to be shut down by 2020.  These fields are the main sources of natural 
gas production in the Maritimes.  Additions to the natural gas pipeline system in 
the northeastern US were expected to be in place by 2019.  These would 
increase the capability for delivery of shale gas to the Massachusetts end of the 
M&NP pipeline.  However, there is considerable local opposition in New 
England to these pipeline projects which makes it uncertain to what extent gas 
supply to the Maritimes will become available from New England. 

 
4.4.3.2 Battery Storage 

The cost of a 50MW/200 MWh battery storage system is not cost effective.  
Four hours of storage at full output appears to be the norm required in order for 
a battery storage system to be counted as capacity. 

 
4.4.3.3 Capacity Purchases from Nova Scotia 

Capacity purchased from Nova Scotia would have the benefit of being on the 
PEI side of the transmission constraint in New Brunswick.  However, as has 
been the case in the past, NS Power does not have surplus capacity to sell. 

 
4.4.3.4 Purchases from Muskrat Falls 

Muskrat Falls could be a source of non-firm energy supply, but not capacity.  
Most of the output from the Muskrat Falls hydro plant is expected to be used in 
Newfoundland and Nova Scotia and any surpluses are expected to be non-firm 
and available mainly during non-winter months.  Table 10 shows the expected 
disposition of the output from Muskrat Falls. 
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Table 10 
Estimated Dispositions of Muskrat Falls Output in 2020 

 Average Energy (GWh) 
At Muskrat Falls 4,930 
At Soldiers Pond (near Holyrood)  ( less assumed 5% losses ) 4,684 
Less replacement for the Holyrood Generating Station 1,956 
Available for export 2,728 
Delivered to Nova Scotia ( less estimated 4.4 % losses ) 2,608 
Less commitments to Emera/NS Power:  
Nova Scotia block (16 hours on-peak; 365 days a year) 895 
Supplemental Energy (first 5 years; winter off-peak) 240 
NS Power right of first refusal on Market-Priced Energy 1,200 
  
Available for others 273 

 
4.4.3.5 Increase Scale of Energy Efficiency and DSM Programming 

These activities will displace short term capacity purchases.  Given that MECL 
will still be purchasing up to 130 MW or more of short term capacity following 
the long term layup of the CTGS, it would be unreasonable to suggest that 
increasing the scale of energy efficiency and DSM programming would 
eliminate the need for more capacity; to do so those programs would first have 
to displace more than 80 MW of purchased capacity5. 

 
4.4.3.6 Second 345 kV Transmission Line Between Saint John and Moncton 

This project would allow MECL to procure additional firm capacity off-Island.  
However, studies estimate that it would cost at least $200 million to build a 
second 345 kV line between Saint John and Moncton. 

 
There are currently no firm plans to expand New Brunswick’s transmission 
system.  NB Power’s most recent 10-Year Plan (Fiscal Years 2016 to 2025) 
indicates that the existing New Brunswick transmission system is adequate to 
meet short- to medium-term forecasts of New Brunswick load. 

 
4.4.3.7 Increased Use of Renewable Energy 

Installing more wind generation would provide more energy, but little additional 
capacity value.  Installing solar power would provide energy but not capacity – 
the PEI annual system peak occurs in December or January between 5:00 p.m. 
and 6:00 p.m. which is after sunset. 

 

                                                      
5 By way of comparison, MECL’s proposed DSM Plan filed in June 2015 had targeted a peak reduction of 10 

MW. 
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4.4.3.7.1 Small-Scale Wind Energy Generation 
The Island has a long history with small-scale wind generation.  
Several dozen customers installed small-scale wind generation on 
their premises in a net-metering setup between 2000 and 2010.  In 
addition, the Government of PEI offered two incentive programs – 
the Community Rink Wind Program6 and the On-Farm Renewable 
Energy Program7. 

 
Few installations are still operating since maintenance costs are high 
and parts and knowledge are often scarce.  Wind turbine owners 
have not seen a positive economic case from the machines, in large 
part because they cannot not keep the machines operating.  The Rink 
Program has been abandoned, and the On-Farm program has been 
discontinued.  Neither program turned out to be successful for either 
the customer, MECL or the Government. 

 
Utility-scale wind has been much more successful since a) the 
equipment has a better testing regime, meaning that predicted output 
is much more precise; and b) installing equipment from a reputable 
manufacturer means machines will be supported through their 
expected 20 year lifetime. 

 
It is recommended that MECL continue to pursue wind energy 
generation when it can be economically incorporated into the 
system, however for the reasons above it should be developed on a 
utility-scale. 

 
4.4.3.7.2 Small-Scale Solar Generation 

Small-scale solar electricity generation has not been pursued by 
MECL in the past for several reasons: 

 
 Island solar potential is 1,109 kWh/kW installed8.  By 

comparison, Lethbridge AB is 1,330 kWh/kW, and the state of 
Nevada potential is roughly 1,850 kWh/kW9. 

 MECL has historically not pursued it since the high historical 
cost of solar has meant that it has not been considered economic; 

 Subsidization of delivery charges for solar owners by the 
remainder of customers has been an issue in rate-setting; 

 Solar provides energy but not capacity since the Island load 
peaks after sundown in the winter.  Solar does not reduce the 

                                                      
6 Announced December 17, 2008 
7 Announced March 29, 2010 
8 NRCan “Photovoltaic and solar resource maps”, downloaded 15Feb2017; http://www.nrcan.gc.ca/18366; 

spreadsheet “municip_potentiel-potential.xlsx; Filtered for Prince Edward Island, column E, average of 
‘Annual’ values 

9 Per NV Energy website May 2, 2017.  https://www.nvenergy.com/renewablesenvironment/solar/process.cfm. 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 34 of 379

http://www.nrcan.gc.ca/18366
https://www.nvenergy.com/renewablesenvironment/solar/process.cfm


Maritime Electric  Integrated System Plan 2017 

27 

amount of infrastructure required to deliver energy during system 
peak conditions; and 

 Any program that gives capacity credit to solar is causing cost-
shifting from solar owners to all other system customers who do 
not install solar.  In reality, it shifts costs from those who can 
afford to install solar (typically higher-income earners) to those 
who cannot afford to install solar (typically lower-income 
earners).10 

 
The cost of solar energy has reduced significantly over the past five 
years, from a production cost of roughly 25 cents/kWh to 16-18 
cents/kWh.  The current installed cost of solar is in the $2.00-2.50 
per watt range11.  The rate of reductions will slow down, since most 
of the drop in installed cost has been due to dropping solar panel 
prices.  The costs of labour and ancillary components (i.e. inverters) 
have remained relatively stable. 

 
4.4.3.7.3 Small-Scale Energy Storage 

WEICan completed the installation of its Battery Energy Storage 
System in February 2014.  This system has a capability of 1 MW 
peak output and 2 MWh total storage.  One of the main goals of the 
project was to gauge the effectiveness of a battery system storing 
surplus wind energy, then releasing during low wind periods.  
However, the system is also being tested to see its usefulness for a 
variety of system ancillary services, such as energy dispatch and 
monthly capacity supply. 

 
There is currently no justification to install any energy storage 
device on the Island, due solely to the fact that the project would be 
uneconomic.  Economic utility-scale energy storage would be highly 
beneficial as it would allow MECL to increase its purchases of wind 
generation, enabling it to store surplus amounts until times it was 
needed.  However, utility-scale storage of energy is still in the 
prototype phase. 

 
Several non-battery energy storage devices have also been in 
development for years, but none are economically viable. 

 
4.4.4 Energy Supply while Islanded 

The four submarine cables and three corresponding NB-based transmission lines 
connecting PEI to the mainland will provide enhanced system reliability and energy 
supply security.  However, in the event of a catastrophic mainland system event – for 
example major damage to the Memramcook NB substation or a southeast NB ice storm – 

                                                      
10 Can Low-Income Households Afford Alternative Energy?  Megan J. Maxwell; Gail Werner-Robertson Scholar, 

Heider College of Business, Creighton University Institute for Economic Inquiry; April 6, 2015. 
11 Estimated figures as per Mike Proud, Efficiency PEI. 
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supply to the Island will be interrupted.  While these are low risk events, they could cause 
a lengthy interruption of mainland energy supply. 

 
MECL and the City of Summerside could then only supply as much energy as can be 
generated on-Island.  While there is over 200 MW of on-Island wind generation installed, 
at most 50 MW (under ideal conditions only; usually far less) could be utilized to serve 
load.  The reason is that the dispatchable on-Island generation would total 104 MW (89 
MW for MECL; 15 MW for the City of Summerside) and the largest dispatchable unit 
(“CT3”) would be required to balance and regulate both wind and load fluctuations.  CT3 
simply isn’t large enough to accommodate the potential size of fluctuations imposed by 
large amounts of wind generation. 

 
In theory, the resulting maximum load that can be served in the event of islanded 
operation is 154 MW and as indicated this is an optimistic figure.  The number is more 
likely in the 120 MW range. 

 
Additional on-Island renewable energy generation sources will not solve this due to their 
intermittent operation and the limited regulating capability of CT3.  Dispatchable on-
Island generation – where the input fuel can be controlled, thereby controlling the 
resulting output – is the only solution to this low risk, high impact event. 

 
4.5 Proposed Plan 
 
4.5.1 Energy Supply Requirement 

Table 11 below shows MECL’s energy supply plan for the period 2017 to 2022. 
 

Table 11 
MECL Energy Supply Plan (in GWh) 

 
Actual Forecast 

 
2015 2016 2017 2018 2019 2020 2021 2022 

CTGS12 4 1 1 1 0 0 0 0 
Combustion Turbines 4 3 3 1 1 1 1 1 
PEI Energy Corp 
wind13 317 298 300 300 300 400 400 400 
Customer-owned 1 2 2 2 2 2 2 2 
Point Lepreau 191 200 215 215 215 215 215 215 
NB system purchases 762 778 775 793 811 728 745 764 

Total 1,279 1,282 1,296 1,312 1,329 1,346 1,363 1,382 

                                                      
12 Requirement for on-Island oil-fired generation assumed to decrease after new submarine cables commissioned 

in Q2 2017. 
13 PEI Energy Corporation assumed to construct a 30MW wind farm in 2020. 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 36 of 379



Maritime Electric  Integrated System Plan 2017 

29 

The above plan assumes that the contract under which MECL purchases all of its capacity 
and energy supply requirements above what is provided by on-Island resources will be 
renewed on essentially the same terms and conditions. 

 
The energy supply plan in Table 11 shows an expected decrease in energy generation by 
MECL’s on-Island oil-fired generating generators during the 2018 to 2022.  Table 12 
below shows a breakdown of the energy generated by the Company’s three existing 
combustion turbines during 2014 to 2016. 

 
Table 12 

Breakdown of Combustion Turbine Gross Generation 

 

2014 2015 2016 

Number 
of times 

Energy 
Supplied 
(MWh) 

Number 
of times 

Energy 
Supplied 
(MWh) 

Number 
of times 

Energy 
Supplied 
(MWh) 

Limit loading on submarine cables 30 2,452 37 4,068 33 2,687 
Curtailment by NB Power14 11 725 3 297 4 156 
NB Power “Hold to Schedule”15 10 219 5 85 0 0 
Call on operating reserve16 1 21 2 50 0 0 
On-Island transmission backup 3 131 1 51 0 0 
Unit testing 10 96 9 71 11 152 

Totals 65 3,644 57 4,622 48 2,995 
 

The installation of two new submarine cables eliminates the need for on-Island 
generation to limit the loading on the two original cables.  However, on-Island 
combustion turbines will continue to be used for the other purposes shown in the above 
table. 

 
The reason for the reduced generation by the CTGS is that it will be in long-term layup. 

 
4.5.2 Planned generating capacity addition for the 2018 to 2022 period: 
 

4.5.2.1 System Purchases 
Purchasing short-term capacity from the system appears to be the only realistic 
option available to MECL. 

 
4.5.2.2 Combustion Turbine 4 

MECL filed an application with the Commission in 2015 for approval to install 
a new diesel-fueled combustion turbine generator with a nominal rating of 50 

                                                      
14 Usually for transmission constraints in NB. 
15 Usually for transmission constraints in NB due to on-Island wind generation being less than forecast, and CTs 

are run to make up the shortfall.  Another reason is to avoid starting a larger unit in NB. 
16 MECL is called on to supply its share of the Maritime Area 10 minute non-spinning operating reserve 

requirement.  Another example of when this occurs is Point Lepreau unexpectedly tripping offline. 
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MW (designated as CT4) to be located at the Charlottetown Generating Station.  
The unit was to be in service by the end of 2017.  The rationale for CT4 was 
based on the limited firm transmission in New Brunswick which limited the 
amount of generating capacity that MECL could purchase. 

 
Additional firm transmission capacity became available in New Brunswick in 
2015 and 2016 that increased the amount of firm transmission across the NB-
NS/PEI interface from 80 MW to 300 MW.  This negated the short-term 
requirement for CT4. 

 
However, further on-Island capacity is beneficial to the Island due to the large 
amount of purchased capacity that the Company will require, particularly after 
the CTGS is retired, and the uncertainty about the availability of these capacity 
amounts and the associated price.  It will fill the same standby and peaking role 
that the Borden Plant combustion turbines (CT1 and CT2), the CTGS steam 
units and CT3 serve which is to: 

 
 Provide some of the generating capacity that MECL needs to meet its 

capacity requirements under the Interconnection Agreement with NB 
Power; 

 Provide back-up generation when there are outages or overloads on the 
transmission system in PEI or in New Brunswick or on the submarine 
cables; and 

 Provide generating capacity in PEI at a time when transmission system 
constraints in New Brunswick limit the amount of firm generating 
capacity that can be supplied from New Brunswick (these transmission 
constraints are on the New Brunswick transmission system, not with the 
submarine cables that connect the PEI electricity system to New 
Brunswick.). 
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5.0 TRANSMISSION PLAN 
 

Transmission capacity is the capability of the electric transmission system to deliver 
energy and other services to customers.  A load-serving utility must have sufficient 
transmission capacity – or ‘space in the pipeline’ - under contract on a transmission 
system to deliver energy, generating capacity and externally-procured ancillary services.  
In order to acquire transmission capacity, a transmission customer must have booked and 
reserved its place on the transmission system. 

 
MECL generally follows the North America Electric Reliability Corporation (‘NERC’) 
standard TPL-001-4 “Transmission System Planning Performance Requirements” when 
planning the Island’s transmission system.  In essence, the system must remain stable and 
all load must be maintained for loss of a single element17. 
MECL also sizes its transmission facilities to minimize the economic cost over the life of 
the asset.  As such, conductor sizes are increased in order to reduce energy loss costs if 
MECL finds that the savings in loss costs more than offsets the increased construction 
and financing costs for using larger-sized conductor. 

 
5.1 Existing Transmission System 

The Island transmission system assets consists of 138 kV and 69 kV transmission lines 
and associated protection and control equipment, 138 kV and 69 kV substations, and 
138/69 kV stepdown transformers. 

 
The point of delineation between transmission and distribution equipment is generally the 
high side terminals on a substation distribution transformer.  For customer-owned 
substations (i.e. windfarms), the point of delineation is the substation fence. 

  

                                                      
17 Refers to most transmission lines, generator and other discrete components.  Regulation allows for load 

connected at the end of a radial line to be lost due to an outage to that radial line. Controlled loss of customer 
load is allowed for certain rare transmission issues, such as circuit breaker misoperations or bus faults.  The 
system is not allowed initiate an instability event that would cascade to neighbouring jurisdictions, regardless of 
the outage type. 
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Table 13 

MECL Existing and Approved Future Transmission Assets18 
138 kV Lines 256 km 

Steel tower 8 km 
Wood pole 248 km 

69 kV Lines (all wood pole) 354 km 
Total Line Length 610 km 

 
  

Number of Substations 2519 
138 kV Circuit Breakers 1520 
69 kV Circuit Breakers 30 

 
  

50 MVA, 138/69 kV transformers 6 
75 MVA, 138/69 kV transformer 1 

 
  

69 kV Capacitors (2017/18) 20 MVAr 
69 kV Circuit Switchers for Capacitors  (2017/18) 2 
138 kV Transmission Line – Y-104 completion (2017) 43 km 
138 kV Circuit Breaker for Y-104 completion (2017) 1 

 
There are several on-Island transmission-level facilities that are owned by entities other 
than MECL, as can be seen in Table 14 below. 

 
Table 14 

Island Transmission Assets owned by Others 
Owner Equipment Comment 

Government of PEI Cables #1&2, Y-101, Y-103 and 
associated stations and termination 
equipment 

Operated as part of MECL's system 
under Interconnection Lease 
Agreement (2017) 

PEI Energy Corporation T-23 and T-25 Transmission Lines O&M agreement on line 
maintenance (2001) 

PEI Energy Corporation Cables #3 and 4 - Borden Switching 
Station 

Operated as part of MECL’s system 
under Interconnection Lease 
Agreement (2017) 

                                                      
18 As of January 1, 2017 
19 MECL-owned substations as of March 1, 2017; this does not include the Bagnall Road substation being built in 

2017.  In addition, PEI Energy Corp owns four, ENGIE owns two, and WEICan, Cavendish Farms and the City 
of Summerside own one each. 

20 MECL owns 15 circuit breakers; the Government of PEI owns nine at Borden substation and two at Bedeque 
substation. 
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The MECL transmission system is shown on the following diagram.  The 13 8kV system 
is shown in blue and the 69 kV system is shown in red.  Each square represents a circuit 
breaker.  Also included are facilities owned by the PEI Energy Corporation and the 
Government of PEI for completeness’ sake. 

 
A transmission system long-term plan, entitled the 2014 PEI Transmission Plan (‘2014 
Plan’), is included as Appendix A.  The 2014 Plan based its recommendations on load 
levels, with timing determined by the load forecast.  The most recent system load forecast 
differs from the one used in the 2014 Plan and timings of projected system additions and 
upgrades have been altered in this Integrated Plan to reflect the new load forecast 
information. 
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5.1.1 Transmission Requirements 
The Open Access Transmission Tariff (‘OATT’), as prepared by MECL and filed with 
IRAC, is the document that details and governs non-discriminatory access to, and use of, 
the Island transmission system.  The OATT filed by MECL is consistent with the 
principles of the FERC21 Pro-Forma OATT as well as the New Brunswick transmission 
system OATT. 

 
An OATT provides for two types of transmission service reservations – firm and non-
firm.  The two types come with different costs and priorities even though they are 
reserved on common facilities: 

 
 Firm (or equivalent) – the highest level of priority of transmission service.  

Transmission systems are planned and built according to the amount of firm 
transmission reservations.  It can be more expensive than non-firm service, since 
it is a longer-term contract and is take or pay.  Firm transmission service provides 
a long-term financial commitment on behalf of a customer to use the system; in 
return the system makes a long-term financial commitment to the customer in the 
form of transmission facilities.  This is the last transmission service to be curtailed 
in the event of system congestion. 

 Non-firm – a lower level of priority of transmission service, and is available only 
when there is surplus system capability.  It is often less expensive than firm 
service, since its shorter duration allows some cost optimization opportunities.  
The system is neither planned nor built to accommodate non-firm service, as there 
is no long-term financial commitment to the system on behalf of the customer.  
This is the first transmission service to be curtailed in the event of system 
congestion 

 
5.1.1.1 Off-Island 

Island load-serving utilities require off-Island transmission service reservations 
under NB Power’s OATT since a large percentage of both energy and other 
services are procured off-Island.  Reservation levels, in turn, provide an upper 
limit to how much product can be procured off-Island.  Certain products, such 
as generating capacity, require firm transmission service reservations. 

 
MECL‘s off-Island firm transmission reservations are currently capped at just 
under 200MW, as can be seen in Table 15 below. 

  

                                                      
21 Federal Energy Regulatory Commission 
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Table 15 

MECL Off-Island Long-Term Firm Reservations 

Source Amount 
(MW) Comment 

International Power Line 30 From New England into and through New Brunswick  
Pt. Lepreau 30 Linked to MECL participation in Pt. Lepreau 
Dalhousie 20 Legacy from MECL's participation in Dalhousie generation 
NB Energy Marketing 50 Requested through NBEM and awarded in 2014 
NB Energy Marketing 70 MECL has most of this; awarded during 2016 Open Season 

 
5.1.1.2 On-Island 

MECL plans and builds the on-Island transmission system according to the 
amount of ‘firm’ transmission reservations that exist on the system.  Both 
equipment thermal ratings as well as system stability have to be considered 
when deciding what facilities are required to deliver the firm transmission 
reservations. 

 
MECL uses a type of firm transmission service referred to as Network Service 
to serve its load.  The forecast of peak load becomes the amount of firm 
transmission reservations that MECL needs to serve its load.  Other 
transmission system users take a combination of firm and non-firm Point-to-
Point transmission service.  The sum of MECL’s Network Service 
requirement plus the firm Point-to-Point service required by others is the load 
which the transmission system must be built to serve.  Non-firm service is 
provided with surplus transmission capacity when available. 

 
MECL must ensure that there are sufficient on-Island transmission resources 
to transmit both off- and on-Island supplied energy to Island customers.  In 
addition, MECL will connect any interested customer to the transmission 
system using the most economic means possible, according the terms of the 
OATT and use of Good Utility Practice. 

 
5.2 Identification of Needs 

The 2014 Plan and associated Addendum contemplated system upgrades and expansions 
based on technical requirements.  It did not focus on condition of existing infrastructure. 

 
Recent field inspections have identified several assets that requirement replacement.  The 
typical lifespan of major substation equipment is around 40 years.  Other transmission 
equipment, such communications, protection and control equipment has a much lower 
lifespan due to the rapidly changing technology used in those fields. 

 
Transmission lines are generally straightforward to repair.  Lines are built with standard 
equipment and there are typically sufficient spare components located on-Island.  If 
MECL has parts shortages in-house, other Maritime utilities or suppliers generally stock 
similar parts.  Lines located along roadsides are accessible, except in extremely inclement 
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weather.  Even then, access for inspection and repair can usually be done rather quickly.  
Lines located off-road are generally harder to inspect, maintain and repair.  Rights of way 
have to be cleared on a regular basis in order to maximize line availability as well as 
allow crew access when work is required. 

 
5.2.1 System Expansion and Upgrades 

Good utility practice generally determines that transmission lines are constructed with 
spare thermal capacity that allows for system growth.  It is usually less expensive to build 
spare capacity at the outset than to add incremental capacity later on. 

 
In addition, transmission lines that are initially ‘oversized’ have lower energy losses that 
often offset the higher upfront incremental line cost.  MECL’s transmission lines have 
been designed in this way given the Island’s historically high electricity rates.  Most on-
Island transmission lines have sufficient thermal capacity to accommodate additional load 
growth.  It is usually voltage drop over the length of the line that is the limiting factor on 
how much electricity can be delivered over a given line on-Island. 

 
Prior to the new interconnection between NB and PEI, on-Island generation was required 
to operate when: 

 
 The existing interconnection was loaded above 200MW which exceeded its 

thermal ratings; 
 Transmission system maintenance work was undertaken, leading to potential 

customer outages if generation was not operated; and 
 The transmission system experienced forced outages that required a substantial 

repair time. 
 

The new interconnection has removed the first of these conditions, since the expanded 
interconnection now has a thermal transfer capability in excess of 500 MW.  300 MW is 
the upper limit that currently can be assumed to cross the interconnection, since 300 MW 
is the maximum amount of firm transmission service available across the NB-NS/PEI 
interface at the Memramcook, NB substation22. 

 
There is no economic source of dispatchable generation on-Island, and the transmission 
system has to be built to withstand peak customer loading assuming no on-Island 
generation is operating.  Renewable energy generation is non-dispatchable and may not 
be producing output when system peak loading is encountered. 

 
The Island load is currently growing, and continued growth is expected as both space 
heating and transportation gradually electrify.  Higher power levels will be transmitted 
across the Island’s transmission system, and corresponding system enhancements will be 
required. 

 

                                                      
22 Based on the December 2016 NB Power transmission open season.  Future open seasons may increase this level 

if additional firm transmission service becomes available in New Brunswick. 
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In the short- to medium-term, most of MECL’s transmission system issues will be driven 
by a lack of voltage support which leads to depressed voltages and ultimately system 
instability.  The lack of operating dispatchable generation leads to a lack of dynamic 
voltage support which will have negative customer supply implications. 

 
The options to expand the transmission system are detailed in the 2014 Plan in Appendix 
A and summarized in Table 16 below.  Lack of success in the CT4 application filing in 
June 2015 meant that additional study work was required to look at further transmission 
options in absence of the assume generation.  2014 Plan – Addendum 1 is included as 
Appendix B. 

 
Table 16 

Transmission System Deficiencies up to 315 MW Island Load 
Island Load or 

Timeline 
System Issue 

Year 2018 Y109 being rerouted from Bedeque to Borden in order to promote better 
sharing of cable loading.  Also increases system reliability since mainland 
supply will now flow through two separate paths instead of all continuing 
to flow through Bedeque. 

Year 2022 CTGS is closed, leaving one dispatchable generator east of Borden.  
There are no spare parts for several long lead-time items (i.e. gas turbine, 
generator, step up transformer). 

295 MW Load growth in Charlottetown and eastern PEI driving voltage stability 
issues immediately post-contingency. 

300 MW West Royalty autotransformers overload for loss of one autotransformer, 
even with CT3 operating at full output and Y-104 in place. 

315 MW Low voltages in western PEI; actions at Sherbrooke substation inadequate 
to help support Alberton and O’Leary substations. 

 
System expansion is not limited solely to adding transmission lines.  Additional 
substation equipment and communications equipment is often required to operate the new 
facilities when lines are built.  Localized load increases and operational realities also 
drive the need to build additional substations to properly serve the area’s customers. 

 
As the transmission system expands, the communications system also requires expansion 
to enable greater amounts of data to be passed between the MECL Energy Control Centre 
(“ECC”) and the facilities is it monitoring and controlling.  This can be in the form of 
additional communication paths (radio or fibre), or substation communication and control 
equipment. 

 
System additions can also be done to improve reliability.  The completion of the Y-104 
project will provide the opportunity for a looped system for eastern PEI.  To take 
advantage of this opportunity for improved reliability will require the addition of two 69 
kV circuit breakers, as described in Section 6.4.3. 
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5.2.2 Lorne Valley Substation Rebuild 
There are a number of planning considerations that are driving a rebuild of the Lorne 
Valley substation: 

 
1. Completion of Y-104 in autumn 2017 will lead to a looped supply path to eastern 

PEI, formed by Y-104 (from West Royalty) and T-2 (from Charlottetown) via 
Church Road substation.  Engineering has determined that proper eastern PEI 
protection and control will require a circuit breaker to be located on line T-2 at 
Lorne Valley.  This will allow faults on line T-2 between Charlottetown and 
Lorne Valley to be cleared without taking out all of eastern PEI’s load.  In 
addition, coordination with the eastern PEI wind energy generation facilities will 
be enhanced, particularly if Y-104 is out of service. 

2. The upgraded PEI-NB interconnection, combined with increasing central and 
eastern PEI load, has led to the need to add 10 MVAr of transmission-connected 
capacitors at Lorne Valley23.  These require a considerable footprint to ensure 
proper protection and control is implemented.  They also have to be located 
appropriately to ensure they are not in the way of future substation expansion. 

3. The existing substation has four bays which will be taken up by T-2, T-8, T-10 
and the 10 MVAr capacitors. 

4. Continued load growth in eastern PEI will eventually drive the need for another 
138 kV source into eastern PEI.  It will likely be located at Lorne Valley and 
supplied from the Scotchfort area using the existing T-4 right of way.  The new 
138 kV line connecting Scotchfort area to Lorne Valley will be designated “Y-
110”. 

 
MECL has determined that installing the capacitors and connecting them to the existing 
substation would be too disruptive to eastern PEI load – in particular the Victoria Cross 
and Dover substation customers and would mean that future expansion of the substation 
facilities to accommodate 138 kV would be difficult.  The Lorne Valley substation 
requires a complete rebuild.  This has been scheduled for 2019. 

 
MECL has sufficient land at the Lorne Valley substation site to build the new 
infrastructure.  It will be located behind the existing substation, and the existing 
substation equipment will be removed. The existing site will not be remediated since it 
provides an ideal location for a future 138 kV connection into Lorne Valley.  The existing 
69kV equipment that is still in good operating condition will be redeployed throughout 
the system. 

 
5.2.3 138/69 kV Transformers 

Two 138/69 kV transformers were first introduced to the Island when the original 
interconnection between New Brunswick and the Island was established.  Additional 
units have been added as Island load has grown, and there are currently seven units in the 
system as can be seen in Table 17 below. 

                                                      
23 The 10 MVAr Lorne Valley capacitors are the second phase of a total project of 30 MVAr of capacitors in 

eastern PEI.  The first phase of 20 MVAr is being installed at Charlottetown substation in late 2017.  The Lorne 
Valley capacitors are scheduled to be installed in 2020. 
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Table 17 

138/69 kV Transformer Vintage 
Substation Transformer Number Size (MVA) Vintage 

Borden X3 50 1976 

Sherbrooke 
X1 50 1976 
X2 50 1991 

West Royalty 
X5 50 1980 
X6 50 1986 
X7 50 2001 

Church Road X1 75 2013 
 

The Canadian Electricity Association (‘CEA’) does not track transformer lifetime, thus 
the expected life of equipment in a Canadian operating environment cannot be 
benchmarked.  A European industry paper indicated that the mean lifetime for 
transformers is around 60 years24; however, this does not take into account environmental 
conditions or North American manufacturing methods and their resulting impacts on 
transformer lifespan.  Like many other Canadian jurisdictions MECL amortizes its major 
transmission equipment over 40 years, and this reflects the generally-accepted useful 
operating lifespan of transmission equipment.  As a result, MECL is relying more closely 
on actual equipment condition than on industry benchmarks when considering 
replacement of 138/69 kV transformers. 

 
Two of the 138/69 kV transformers are showing signs of aging.  Borden X-3 is exhibiting 
advanced deterioration, mainly from corrosion due to its salt and marine environment.  
This unit will have to be replaced in the near future even with the short-term repairs have 
been recently undertaken.  Sherbrooke X-1 is in better physical condition than Borden X-
3 however it too is showing signs of advancing age.  Both these transformers, as well as 
West Royalty X-5, have tap changers located within the main transformer tank.  These 
are difficult to fix, and failure of these tap changers could leak pollutants into the main 
transformer tank and possibly impact the transformer core and coils.  A repair could take 
6-12 months, depending on the issue, while a new transformer lead time is currently 18-
24 months. 

 
MECL currently has backup system capability for a loss of one of each of the six 50 
MVA transformers.  This backup is provided either through operating generation (West 
Royalty transformer issues) or converting Y-113 to 69 kV operation (Borden and 
Sherbrooke transformer issues).  The amount of backup margin will diminish over time 
as the system continues to grow. 

 

                                                      
24 “A Statistical Approach to Processing Power Transformer Failure Data”; Rogier Jongen et al.; 19th International 

Conference on Electricity Distribution; Vienna, 21-24 May 2007 
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When combined with the age and condition of the two oldest units, MECL is 
recommending accelerating the purchase of a 75 MVA transformer to replace the Borden 
X-3 unit.  The Borden X-3 unit can then undergo significant restoration work – assuming 
it is economic – and be kept as a system spare.  With a spare on hand, MECL can then 
monitor both loading and condition of the remaining 138/69 kV transformers, and 
proactively order additional unit(s) when required. 

 
5.2.4 138 kV and 69 kV Circuit Breakers 

Table 18 below shows a breakdown of the vintages of MECL’s circuit breakers. 
 

Table 18 
Circuit Breaker Age Data 

Equipment 
Average 

Age 
(yrs.) 

Total in 
Service 

Age Distribution (number) 
0-10 
yrs. 

11-20 
yrs. 

21-30 
yrs. 

31-40 
yrs. 40+ yrs. 

138 kV Circuit Breaker 23 15 7 0 2 3 5 
69 kV Circuit Breaker 20 30 17 1 0 7 5 
 

MECL has been operating a circuit breaker replacement program over the past several 
years as it recognized that the breakers – especially at 69 kV – were well past their 
expected lives.  MECL will continue this program in the near-term to reduce the number 
of circuit breakers that have exceeded their expected lives. 

 
5.2.5 138 kV Lines 

Lines Y-101 and Y-103 are part of the original NB-PEI interconnection and are owned by 
the Government of PEI.  They were built in 1977, and spot replacements and upgrades 
were last completed in 2002.  The structures are now showing signs of advanced age and 
require further spot replacements, which are scheduled for 2019.  MECL operates and 
maintains this infrastructure on behalf of the Government. 

 
Lines Y-105 and Y-107 were built in 1971 and connect Sherbrooke, Bedeque and Borden 
substations.  Recent inspections indicate these lines are in fair condition, requiring 
periodic spot rebuilds.  It is likely these two lines will have to be completely rebuilt in the 
next decade. 

 
Y-109 was constructed in 1979 and connects Bedeque to West Royalty.  Recent 
inspections indicate that poles are showing signs of advancing deterioration, and 
crossarms are aging quickly as well.  Spot replacements and upgrades will be insufficient 
for the scale of work that needs to be undertaken to maintain this core piece of the 138 
kV network.  Rerouting of the western-most 7 km section from Bedeque to Borden in 
2018, as detailed in following sections, will provide a first step in the rebuild of Y-109.  
The remainder of the line will be rebuilt in sections over a three year period commencing 
in 2019. 
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Y-111 was built in 1987 and is in better overall condition than Y-109.  However it is 
expected that sectional replacements will be required on this line within the next 10-15 
years. 

 
5.2.6 69 kV Lines 

Most of the 69 kV transmission lines have been rebuilt over the past 35 years with the 
exception of T-3 (1973) and T-4 (1969).  T-3 – which serves the Albany substation – was 
partially rebuilt in the past, and the remaining original equipment (2.2 km in length) is 
showing signs of advanced age.  These remaining original facilities are scheduled to be 
rebuilt in 2019. 

 
T-4 (serving Scotchfort) is also in relatively poor condition and has been requiring 
upgrades for several years.  It will not be upgraded, since it supplies only the Scotchfort 
substation and this substation will no longer be required when the East Royalty substation 
is built.  Existing T-4 facilities in general will be removed but its right-of-way will be 
maintained since the route is an obvious route for a future 138 kV supply into the Lorne 
Valley substation. 

 
T-11 was partially rebuilt in the mid-1990s with previously-used assets and equipment.  
Inspections show it is also reaching the end of its service life.  In addition, it is currently 
the sole path into the City of Summerside, and Summerside’s peak load (27 MW) is 
approaching the thermal limit of the line (32 MVA – 20/ ACSR conductor).  T-11 is 
scheduled for a complete rebuild in the 2022 timeframe. 

 
5.3 Evaluation of Options 

Projects can be evaluated either by need or by how they enhance customer reliability. 
 
5.3.1 Projects Driven by System Need 
 

5.3.1.1 Line Y-109 reroute from Bedeque to Borden Substations 
The upgraded NB-PEI interconnection has brought physical diversity to the 
Island terminals of the mainland energy supply.  However, both 138 kV lines 
that currently supply the eastern half of PEI terminate in the Bedeque 
substation.  This configuration means a single outage can lead to a loss of 
eastern PEI. 

 
Re-terminating Y-109 at Borden substation removes the risk of a single 
Bedeque substation outage causing a complete loss of the Island.  This project 
will bypass roughly 7 km of the western-most portion of Y-109 and requires 11 
km of new 138 kV line to be constructed.   

 
In addition, maintenance on the Bedeque substation bus is currently limited to 
very narrow timeframes in the existing system configuration and requires 
significant on-Island generation to operate. With Y-109 re-terminated at 
Borden, either substation can be taken completely out of service for all but a 
handful of hours per year with no customer interruptions or generation required. 
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5.3.1.2 Charlottetown Plant Synchronous Condenser 
The closure of the CTGS in 2022 leaves only one dispatchable generator 
(“CT3”) east of Borden.  Roughly 60% of the Island load is located east of 
Borden.  The entire CT3 system has many single points of failure which can 
render the machine either inoperable or stranded, depending on what equipment 
fails. 

 
While the capacitors installed at Charlottetown (2017/18) and Lorne Valley 
(2020) will improve eastern PEI voltage support, additional reactive power 
support will be required as load continues to climb.  The most effective type of 
reactive power support is dynamic (i.e. SVC, STATCOM, synchronous 
condenser), as opposed to static (i.e. capacitors), due to the rapid response time 
of the dynamic devices.  This can be the difference between system survival and 
collapse in a post-contingency situation. 

 
A synchronous condenser located at the Charlottetown Plant site will provide 
reactive power, as well as almost immediate response, to help support the 
system during a contingency event.  In addition, the motor and transformer 
would serve as the critical spares for the existing CT3 generator and 
transformer. 

 
There are other options to provide dynamic reactive power response.  These are 
listed below, along with comments on their suitability. 

 
 Static Var Compensator (SVC) – this is a series of discretely switched 

capacitors and reactors that provide reactive power control.  It would 
likely provide reactive power control, but nothing else. 

 Static synchronous compensator (STATCOM) – this is a device that uses 
power electronics (thyristors and diodes) to produce reactive power.  It has 
rapid response and can be used to control discrete capacitors and reactors.  
Its cost would be similar to the synchronous condenser, but unlike the 
synchronous condenser it would not provide any of critical spare 
functionality. 

 
5.3.2 Transmission Projects that Enhance Customer Reliability 

MECL undertook analyses on transmission projects that would enhance customer 
reliability.  These projects were compared by determining the cost per customer hour 
saved.  Table 19 below shows the results of this analysis. 
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Table 19 

Transmission Reliability Driven Projects 

Project 
Project 

Cost 
($2017) 

Est. customer 
hours of 

outage saved 
per year 

Cost per hour 
of outage 

saved ($2017) 
Comment 

O’Leary 
138/68 kV 
Stepdown 

$922K25 43,488 $21 

Much better reliability for 
Wellington, O’Leary and 
Alberton customers, as well as 
western wind farms. 

Crossroads 
69 kV 

breaker 
$400K 9,720 $41 

Existing motorized switch at 
Crossroads has essentially the 
same impact. 

Dingwells 
Mills 69 kV 

breaker 
$350K 32,727 $11 

Much better reliability for 
Georgetown, Dingwells Mills 
and Souris customers 

Victoria 
Cross 69 kV 

breaker 
$350K 7,079 $49 

Little increase in reliability for 
either Victoria Cross or Dover 
customers 

 
The two projects with the lowest costs per hour of outage saved are the Dingwells Mills 
69 kV breaker and the O’Leary 138/69 kV stepdown project. 

 
5.3.2.1 69 kV Breaker on Line T-8 at Dingwells Mills 

Line T-8 currently has circuit breakers at Lorne Valley and Church Road.  This 
means a fault on the line removes Georgetown, Dingwells Mills and Souris 
substations from service.  Adding a circuit breaker on T-8 at Dingwells Mills – 
between Dingwells Mills and Lorne Valley – presents a step change in customer 
reliability: 

 
 A fault on T-8 between Dingwells Mills and Lorne Valley (25 km) or on 

the tapped line to Georgetown (8 km) will remove only Georgetown from 
service.  Dingwells Mills and Souris will remain online, being served from 
Church Road. 

 A fault on T-8 between Dingwells Mills and Church Road (8 km) or 
Dingwells Mills to Souris (20 km) will remove only Dingwells Mills and 
Souris from service.  Georgetown will remain online, being served from 
Lorne Valley. 

 
The capital cost per annual hour of saved customer outage is $11, which is the 
least cost of the proposed projects. 

                                                      
25 Project cost is $4.05M.  Cost to advance project from when it is required for voltage support reasons (2027) to 

2019 is $922K 
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5.3.2.2 138/69 kV Stepdown at O’Leary 
The 2014 Plan detailed a requirement for a 138/69 kV stepdown source at the 
O’Leary substation.  This was based on providing voltage support to the load in 
western PEI.  In addition, it would provide higher reliability to the western PEI 
wind energy generation facilities by providing multiple paths for energy flow in 
the event of an outage on one of the existing paths.  The timing of this source 
depends in part on choices the City of Summerside makes in regards to 
transmission service procured under the OATT. 

 
Two paths of supply to western PEI would also benefit load customers in 
Wellington and O’Leary, and to a lesser extent Alberton.  There would be two 
paths of supply for the loss of T-5 or T-21 so load could be quickly restored 
during a fault situation.  In addition, there would be no loss of load during 
planned maintenance on T5 or T21. 

 
As this project will be eventually required regardless of its reliability benefits, 
the cost shown in Table 19 is the additional capital cost to advance the project 
from 2027 to 2019 (in 2017$). 

 
5.4 Proposed Transmission Plan 

The 2014 Plan and associated Addendum 1 recommended the solutions included in Table 
20.  Subsequent system study work has reinforced these findings. 

 
5.4.1 System Additions 
 

Table 20 
Medium – Term Transmission System Solutions from 2014 Plan 

Island Load 
or Timeline System Issue Solution 

Year 2018 
All interconnection energy flows 
through Bedeque substation 

Reroute 7 km of Y-109 and re-terminate 
at Borden with 11.5 km of new 138 kV 
line.26 

Year 2022 or 
295MW 

CTGS is closed, leaving one 
dispatchable generator east of 
Borden. 

Synchronous Condenser located at CTGS 
will provide critical spares for longest 
lead-time items 

300MW27 
West Royalty autotransformers 
overload for loss of one 
autotransformer 

Replace oldest West Royalty 138/69 kV 
transformer with 75 MVA transformer; 
keep replaced unit as system spare 

315MW 

Low voltages in western PEI; 
actions at Sherbrooke substation 
inadequate to help support 
Alberton and O’Leary substations 

138/69 kV stepdown substation at 
O’Leary using Y-115 as source 

                                                      
26 This is roughly 20% of the portion of Y-109 that was built with wood poles and requires rebuild.  Total length 

of Y-109 is 41 km of which 7 km is steel tower construction and does not require rebuilding. 
27 Unless replaced earlier due to equipment condition or spare requirements 
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5.4.2 Asset Replacements and Additions 
Table 21 below summarizes the proposed asset replacements. 

 
Table 21 

Projected 138 kV and 69 kV Transmission Line Rebuilds 

Asset Year Cost 
(thousands – nominal) 

Line T-3 – Borden to Albany 2019 $160 
Lines Y-101 and Y-103 2019 $983 
Line Y-109 2019-21 $3,147 
Four 69 kV breakers 2018 $400 
Five 138 kV breakers 2019-22 $600 
75 MVA 138/69 kV transformer replacing 
Borden X-3 

2020-22 timeframe $2,200 

Dingwells Mills 69 kV breaker 2020-22 timeframe $350 
Line T-11 – Sherbrooke to Summerside 2022 timeframe $700 
 
5.5 Impact of Renewable Energy Generation on Transmission Planning 

Utility-scale wind energy generation additions are step increases of energy onto the 
system.  A transmission wind integration plan written in 2005 detailed the challenges and 
opportunities of incorporating up to 300 MW of wind onto the system.  The Island 
currently has 204 MW of wind, and many of the results of the 2005 study are still 
relevant. 

 
Wind energy generators are responsible to pay for their connection to the system and the 
assets built for dedicated or export generation are not viewed as ‘system assets’ under the 
Open Access Transmission Tariff (OATT). 

 
MECL deals with proposed wind energy generation projects on a case-by-case basis, 
since location, size and technology all impact the ultimate connection point and type.  
There are too many permutations of wind generation to include a detailed analysis in any 
transmission plan.  The Island system can accommodate more wind energy generation 
onto its system.  The challenge from a planning perspective is to site and build the 
facilities necessary for connection. 
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6.0 DISTRIBUTION RESOURCE ADEQUACY 
 

Distribution refers to voltage levels less than 69 kV.  Distribution resource adequacy 
refers to a) distribution infrastructure planning; and b) materials planning and 
deployment. 

 
Distribution infrastructure planning refers to designing distribution substations and 
feeders to ensure all customers receive safe and reliable service, while at the same time 
balancing the cost of infrastructure, maintenance and system losses to provide the lowest 
overall cost to customers. 

 
Materials planning and deployment refers to having sufficient materials in store, readily 
available, to do the day-to-day repairs on the system as well as the ongoing customer 
connections and disconnections. 

 
The size, length and quantity of distribution feeders, as well as distribution-connected 
voltage support devices, are driven by CSA standard CAN3-C235-83.  This standard 
dictates acceptable system voltages at the point of customer connection (at the meter 
serving a customer’s premises) which in turn dictates the required amount and size of 
facilities.  There are currently 55 distribution feeders sourced from 20 stepdown 
substations. 

 
Distribution planning is driven by the peak load registered at each substation, which 
typically does not coincide with the system peak.  Each substation’s 2016 annual peak is 
shown in Table 22 below. 
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Table 22 
MECL 2016 Substation Peak28 

Substation Feeder 
(if applicable) 

Peak Feeder Load 
(MW) 

Peak Substation Load 
(MW) 

Alberton Alberton Circuit 3.98  
Tignish Circuit 7.66  

O'Leary   9.47 
Wellington   8.84 
St. Eleanors   5.96 

Albany West Bay 6.96  
Augustine Cove 6.92  

Kensington New Annan 5.40  
Irishtown 5.50  

Rattenbury   5.32 
Hunter River   10.94 

West Royalty 25 kV Bonshaw 19.38  
Milton/Brackley 13.83  

Airport 
Aviation 1.30  
Covehead 5.70  
Brackley 0.30  

West Royalty 13.8 kV 

Inkerman 9.45  
Mt. Edward Road 1.80  
Queens Arms 7.18  
Sherwood 8.32  
University Ave 2.11  

Charlottetown 

Euston St 8.44  
King St 6.56  
Riverside Dr 4.91  
Prince St 4.33  
Confederation St 5.79  

UPEI 

Pine Dr 4.00  
Charlottetown Mall 1.80  
Belvedere Ave 7.40  
UPEI Circuit 2.80  

Scotchfort   6.82 

West St. Peters St Andrews 5.30  
Morell 1.90  

Crossroads   19.03 

Victoria Cross Victoria Cross 6.90  
Montague Circuit 6.43  

Dover   4.66 
Georgetown   5.09 
Dingwells Mills   5.24 
Souris Souris 5.50  

 Food Park 2.13  
Total Peak (MW) 261.3 

                                                      
28 Excludes substations and/or feeders that serve only one customer - Cavendish Farms, McCain’s and Wyman’s – 

as well as system losses and MECL facility usage. 
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Distribution system equipment requirements are planned using actual energy transfers 
across the equipment as metered at the distribution substation.  This takes into account 
the uneven load growth that occurs across the system, and can be influenced by 
subdivision construction, industrial and commercial expansion, and pockets of 
technological advancement and implementation. 

 
MECL produced a Distribution Asset Management Plan in 2014 which is included as 
Appendix C. 

 
6.1 Existing Resources 

MECL’s existing resources are shown below in Table 23. 
 

Table 23 
Distribution System Asset Summary29 

Number of Customers 79,000 
  
Overhead Lines 5,165 km 
     Three Phase 1,262 km 
     Single Phase 3,903 km 
Underground Lines 36 km 
     Three Phase 7 km 
     Single Phase 29 km 
Total Distribution Lines 5,194 km 
    
Substation Transformers  32 
Distribution Transformers 33,45030 
     Padmounts 870 
     Pole Mounts 32,525 
    
Poles 128,90031 
Reclosers 125 
Capacitor Banks 300 
Voltage Regulators 215 
Metering Tanks 100 

 
6.2 Identification of Needs 

The distribution system is continuously expanding to meet an increasing number of 
customers and their associated loads. 

                                                      
29 As of January 1, 2017 unless otherwise noted. 
30 Only active transformers displayed; includes step up and step down transformers; as of March 1, 2017. 
31 Only active poles displayed; there are an additional 6,650 transmission poles; as of March 1, 2017. 
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6.2.1 Historical Replacement Rates 
With approximately 33,450 transformers in active service and an expected life of just 
over 40 years, an average installation rate of 850 transformers/year is required in order to 
achieve a sustainable average transformer age and condition.  Spill prevention 
installations require an additional 200 pole mount transformers annually.  Approximately 
520 pole mount transformers are installed annually to facilitate new customer 
connections and overloaded transformers.  The target rate of installations is 1,570 
distribution pole mount transformers per year.  The overall installation rate in 2016 was 
1,597, which included 757 units retired from service.  Previously the overall average 
installation rate was 1,572 transformers per year which compares favourably with the 
target installation rate of 1,570 transformers per year. 

 
With 135,000 poles in service and an expected technical life of 43 years, an average 
replacement rate of 3,100 poles per year is required in order to achieve a sustainable 
average pole age.  In 2016, there were 970 poles removed from service and 2,825 new 
poles installed.  The ‘replacement deficit’ last year was roughly 2,100 poles, and in 
previous years had averaged around 1,300 poles annually. 

 
6.2.2 New Facilities and Services 

The distribution system has many more pieces of equipment than either the transmission 
system or MECL’s generation fleet, and is in much closer proximity to customers and the 
public.  As such, there is much more activity in terms of provision of new facilities and 
equipment replacements and upgrades.  For example, Table 24 shows the annual new 
meter and service installations over the past five years. 

 
Table 24 

MECL Annual Customer New Meter Installations and Services 
Year New Meter Installations New Services32 
2012 1,481 1,643 
2013 1,266 1,360 
2014 1,047 1,144 
2015 1,011 1,110 
2016 1,160 1,296 

 
6.2.3 Stratford Area 

Crossroads substation is approaching its 20 MVA maximum capacity (19.0 MW in 
December 2016) and residential construction in Stratford and surrounding area continues 
to expand.  Expanded substation facilities are required to adequately serve the increasing 
load. 

 
Most of the load is in close proximity to the Stratford urban area, and expanded 
substation capabilities are required relatively close to the town.  The existing Crossroads 
substation does not have sufficient room on its current site for expansion, and the roads 

                                                      
32 New services such as streetlights and crosswalks do not get meters, yet require capital expenditures. 
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leading to the substation are congested with existing transmission and distribution 
facilities. In short, it is difficult to add extra capacity and feeders at the Crossroads site. 

 
6.2.4 East Royalty Supply 

The East Royalty area of Charlottetown is currently served from the UPEI substation via 
the Belvedere feeder.  A voltage regulator steps the voltage down from 13.8 kV (city 
voltage) to 12.5 kV (rural voltage).  This service extends through Marshfield to 
Frenchfort. 

 
The East Royalty area is one of the highest-growth areas in the Province, primarily due to 
new residential construction.  This added load – of which a large percentage uses electric 
space heating as its primary heating source – continues to increase the load on the West 
Royalty 138/69 kV transformers.  With continued load growth, voltages at the eastern 
end of the service territory will become increasing difficult to regulate. 

 
Additional customer supply from the Scotchfort substation is the most logical solution 
given its location and the addition of West St. Peters assuming a large portion of its 
eastern customers.  However, Scotchfort has not historically served this area given the 
distance of the load concentration from the substation.  Recent substation inspections 
indicate that Scotchfort is only in fair condition and its transmission supply line (T-4) 
requires replacement. 

 
6.2.5 Wellington-O`Leary Area 

The O’Leary and new Wellington substations will not be able to adequately supply the 
load close to Mount Pleasant in the longer term given the distance and resulting thermal 
and customer voltage issues.  In addition, there is limited backup potential of loads 
between the stations given the distance between O’Leary and Wellington (37 km).  It is 
impractical to build additional distribution feeders between the two stations in order to 
provide more capacity and additional reliability, since: 

 
 The most direct and least expensive route (following Route 2) already has the T-

21 transmission line on one side and a three phase distribution line on the other 
side of the road.  This would mean one line would have to be taken down and a 
double-circuit pole be built.  One tree leaning over due to weather events or a 
motor-vehicle accident would interrupt both circuits.  There is little reliability to 
be gained by following Route 2. 

 Most of the O’Leary load is located west of the O’Leary substation, meaning it 
would be over 40 km from Wellington.  It would be impossible to supply this load 
from Wellington on an emergency basis. 

 A significant amount of load increase is occurring at Lennox Island, which is 25 
km from Wellington.  Routing a new distribution feeder would be expensive since 
an existing feeder would have to be replaced, either changing from single phase to 
three phase, or replacing a single circuit with a double circuit.  In addition, 
distribution losses are very high when transporting energy this distance. 
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6.2.6 CTGS Closure Impacts on Distribution Facilities 
CTGS is scheduled to be decommissioned sometime after 2018, and all facility 
generation and distribution equipment is expected to be removed thereafter.  Three City 
of Charlottetown distribution feeders – Euston, Riverside Drive and King Street – are 
currently supplied from 13.8 kV switchgear within the CTGS via transformers X-1 and 
X-2.  These are also the transformers associated with generators #9 and #10. 

 
These transformers will be removed from service, resulting in loss of 13.8 kV load-
serving capability from the CTGS. 

 
Engineering is currently moving these three feeders to be served from the CT3 Siemens 
13.8 kV switchgear, which is supplied from Charlottetown substation transformer X-4, to 
accommodate the 20 MVAr capacitor bank addition at Charlottetown substation.  
Locating the feeders on X4 will provide for better voltage control for customers.  
However, these feeders will have the capability to be placed back on the CTGS facilities 
with manual field switching between now and the time the CTGS facility equipment is 
decommissioned. 

 
Once Charlottetown X-1 and X-2 are removed from service, there will be insufficient 
stepdown transformer capacity in the Charlottetown area to supply the load for the loss of 
the largest single unit (Charlottetown X-4).  Additional stepdown transformer capacity 
will be required in Charlottetown at that time. 

 
6.2.7 Size and Length of Distribution Feeders 

Size and length of distribution feeders has a significant impact on customer reliability.  A 
feeder with a large number of customers will naturally impact many customers when 
there is an outage.  Similarly, there are many lost customers hours of service when there 
are issues on long feeders, since issues are more difficult to find given the feeder’s 
increased length.  Figures 7 and 8 below compare MECL’s distribution feeder size and 
length with other Canadian utilities. 
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Figure 7  Average Number of Customers per Distribution Feeder 

 
 

Figure 8  Average Length per Distribution Feeder 

 
 

Utilities such as NB Power, NS Power and Fortis BC provide the best comparison tool 
due to their relatively similar mix of rural and urban customers.  Enmax, Epcor and 
Powerstream are primarily urban utilities, while Hydro One, Atco and Fortis Alberta are 
mostly rural utilities. 
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Three of MECL’s least reliable feeders are shown in Table 25 below, along with a 
comparison to both MECL and Canadian utility survey averages. 

 
Table 25 

MECL Feeder Reliability Issues 
Feeder Length (km) Customers Served 

Milton/Brackley 149 2344 
O’Leary East 243 2449 
Bonshaw 332 6190 

MECL Average 93 1418 
Canadian Utility Survey Average 57 970 

 
MECL is in the process of developing an action plan (the ‘Grid Resiliency Plan’) that 
will outline opportunities to improve system reliability through system improvements that 
are not necessarily required due to equipment condition, age or safety.  The Grid 
Resiliency Plan will examine issues such as reducing the number of customers per feeder 
and average length (in kilometers) per feeder to be more in line with Canadian standard 
utility practices.  MECL is currently roughly 50-60% higher in both categories when 
compared to the average of Canadian utilities.  MECL aims to be more in line with other 
Canadian utilities, with goals of reducing average customers per feeder from 1,450 to 
1,000 and average length per feeder from 93 km to 60 km. 

 
This will likely be accomplished in two ways: a) by adding more feeders to existing 
substations – typically by breaking up existing feeders; and b) by designing new 
substations with the capability to supply three or four distribution feeders. 

 
One example is the Bonshaw feeder, currently fed from West Royalty, which has over 
6,000 customers and continues to grow as North River and Cornwall expand. A single 
failure along a long portion of the Bonshaw feeder removes all Bonshaw-supplied 
customers from service, resulting in a large impact on customer reliability. 

 
6.2.8 Distribution Automation 

Distribution systems are becoming increasing automated in a bid to improve reliability as 
well as reduce maintenance costs.  There are a variety of products and technologies 
currently available that may prove valuable to MECL’s customers.  The Grid Resiliency 
Plan will outline opportunities to increase use of distribution automation. 

 
6.2.9 Substation Modernization and Refurbishment 

MECL’s 25 substations require modernization and refurbishment to ensure they continue 
to meet industry standards and regulations.  In the past MECL has undertaken this on an 
as-needed basis, which has worked relatively well.  However, continuing advances in 
safety requirements, communications, and protections and controls requires a more 
advanced planning tool for ensuring substations remain modernized. 
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MECL will develop a substation modernization and refurbishment program in the next 
year that will formalize the process of keeping substations up-to-date.  The perceived 
goal is to go on a 20-year cycle, meaning that a substation is modernized about halfway 
through its expected useful service life.  This equates to roughly one substation 
modernization project each year. 

 
6.3 Evaluation of Options 

Since provision of customer connections is based on customer demand and is primarily a 
function of material and labour availability, the major cost decisions affecting distribution 
resource adequacy reside almost exclusively in distribution planning.  This includes 
adding transformation capacity at substations as existing transformers reach their thermal 
loading limits.  Additional decisions are made on replacement of existing facilities, 
typically at the end of their useful lives. 

 
6.3.1 Stratford Area 

In order to supply the increasing local area load using only the existing substation 
locations, Crossroads requires additional transformation and distribution feeders.  The 
substation property space is limited and getting additional transformation and feeder 
infrastructure would be difficult.  In addition, the roadways leaving the substation are 
congested with multiple transmission and distribution circuits, and new facilities will be 
difficult to add while continuing to supply customer load.  A new load substation is 
required for these reasons. 

 
Table 26 

Stratford Area Distribution System Upgrade Options 
Description Comment 
Expand 
Crossroads 
substation 

Details 
 Add one 12.5 kV recloser and associated bay and infrastructure at Crossroads 
 Add third 69/12.5 kV transformer at Crossroads 
 Add three phase distribution from Crossroads, heading east towards 

Hazelbrook and Pownal areas 
 Reconfigure existing distribution feeders 
Pros 
 Uses existing Crossroad station 
Cons 
 Roads existing Crossroads already congested with transmission and 

distribution lines.  Unsure if can get another distribution feeder into the 
substation.  Substation has limited available to expand; site is constrained 
with little chance to purchase additional land. 

Cost 
 $1.2M 

Add new 
substation in 
Mount Herbert 
area 

Details 
 Construct short section of 69 kV transmission to connect substation to 

existing T-2 line 
 Add new substation with all necessary infrastructure in Mount Herbert area.  

Construct four distribution feeders bays and provision for two stepdown 
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transformers 
 Initially add two 12.5 kV reclosers and associated equipment, and one 

69/12.5 kV transformer 
 Add three phase distribution from Mount Herbert to connect to existing 

distribution feeders 
 Reconfigure existing distribution feeders 
Pros 
 Location is close to Stratford, and can easily supply rural areas north and east 

of Stratford 
 More easily accessible with additional distribution lines than Crossroads 

station 
Cons 
 Little load in the immediate area; does little for reliability in eastern parts of 

current Crossroads service area 
 Requires more distribution line costs than Mount Albion location 
Cost 
 $1.9M 

Add new 
substation in 
Mount Albion 
area 

Details 
 Construct short section of 69 kV transmission to connect substation to 

existing T-2 line 
 Add new substation with all necessary infrastructure in Mount Albion area.  

Construct four distribution feeders bays and provision for two stepdown 
transformers 

 Initially add three 12.5 kV reclosers and associated equipment, and one 
69/12.5 kV transformer 

 Add three phase distribution from Mount Albion to connect to existing 
distribution feeders 

 Reconfigure existing distribution feeders 
Pros 
 Provides good service to eastern parts of current Crossroads service area 
 Existing local three phase distribution feeders can be easily reconfigured to 

accommodate station  
Cons 
 Slightly further from main load concentration than Mount Herbert location 
Cost 
 $1.8M 

 
6.3.2 East Royalty Supply 

East Royalty is considered a rural service territory as it is served at 12.5 kV; the 
customers are located downstream from the voltage regulator (which is located on 
Highway 2 roughly 700 m north of the Arterial Highway-Highway 2 intersection33).  
These customers would be ideally served from a dedicated 12.5 kV substation. 

 

                                                      
33 Andrews Pond and its outgoing stream is the boundary between 13.8 kV (City feeders) and 12.5 kV (rural 

feeders). 
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A new substation located in East Royalty – nominally in the Marshfield area and supplied 
by line Y-104 – could assume the load currently served by both Scotchfort (with 
assistance from West St. Peters for the eastern-most customers) and the Belvedere feeder.  
This would relieve the loading and improve reliability on the Belvedere feeder, and allow 
the Highway 2 regulator to be used for backup purposes only.  There would also be 
considerable distribution loss savings by locating the substation closer to the load 
concentration. 

 
In addition, line T-4 is reaching the end of its useful life.  Poor reliability several years 
ago prompted spot maintenance, however the line requires a complete rebuild to continue 
serving Scotchfort.  Scotchfort substation is aging as well and is in only fair condition.  
While no safety or operational issues currently exist, its wood pole structures – and likely 
distribution equipment – will have to be replaced within the next decade.  The substation 
has a limited footprint, but given its orientation on the site expansion of the substation is 
not straightforward. 

 
Supplying the East Royalty area locally would allow the aging Scotchfort station and T-4 
transmission line to be decommissioned and removed. 
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Table 27 

East Royalty Area Distribution System Upgrade Options 
Description Comment 
Additional feeders from 
Scotchfort 

Details 
 Construct 17 km of 12.5 kV distribution feeder along Highway 2 from 

Scotchfort to East Royalty 
 Expand Scotchfort to include an additional feeder position and 

breaker, including new panels, building, expanded site, etc. 
Pros 
 Continues to use existing substation facilities 
Cons 
 Will still require a Scotchfort substation rebuild within the next 

decade.  Existing station would have to be removed before new 
substation could be constructed.  This presents issues serving 
customers. 

 Highway 2 already congested with distribution and transmission lines 
 Much higher losses since substation not located close to load centre 
 Requires a line T-4 rebuild 
Cost 
 $2.8M (excluding Scotchfort substation rebuild) 

Add new substation in 
East Royalty area 
 

Details 
 Add new substation in Marshfield area and connect to 138 kV via Y-

104 
 Include four distribution feeders bays, two transformers bays and one 

mobile transformer bay 
 Initially add three 12.5 kV reclosers and associated equipment, and 

one 138/12.5 kV transformer 
 Add 2 km of three phase distribution from substation to connect to 

existing distribution feeders 
 Reconfigure existing distribution feeders 
 Add second 138/12.5 kV transformer in West St. Peter’s to pick up 

eastern Scotchfort load 
Pros 
 Locating substation close to growing load centre will help minimize 

losses in long-term. 
 Offloads West Royalty 138/69 kV transformers  
 Allows Scotchfort substation and line T-4 to be removed from service.  

Avoid rebuilding line T-4. 
 Scotchfort transformer is redeployed elsewhere in system. 
 Belvedere feeder is offloaded and shortened, allowing more City load 

growth and improving reliability 
Cons 
 Land close to City will be more expensive to acquire that in more 

remote rural locations. 
Cost 
 $3.2M 
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6.3.3 Wellington-O`Leary Area 
The Wellington substation is being rebuilt in 2017 due to the age and condition of the 
existing infrastructure, as recent substation inspections have identified safety issues.  The 
station is being built to accommodate four distribution feeders, two 69/12.5 kV 
transformers and an open bay capable of housing the mobile transformer.  Initially, three 
distribution feeders and one 69/12.5 kV transformer will be installed.  The rebuild of this 
station has been included in the 2018 Capital Budget. 

 
There will still be issues serving load south and southeast of O’Leary, including the areas 
around and east of Mount Pleasant.  This issue needs to be taken into account in 
conjunction with the Wellington substation rebuild. 
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Table 28 

Wellington-O`Leary Area Options Examination 
Description Comment 
Expand proposed 
Wellington substation 

Details 
 Add fourth 12.5 kV recloser and associated bay and infrastructure at 

Wellington 
 Add second 69/12.5 kV transformer at Wellington 
 Add 20km of three phase distribution from Wellington to Mount Pleasant 
 Reconfigure existing distribution feeders 
Pros 
 Increasing use of new substation to utilize all its capability  
 Redeploys existing Wellington substation 69/12.5kV transformer 
Cons 
 Both sides of Route 2 north of Wellington already have lines; no obvious 

route for distribution feeders 
 High losses given load’s distance from Wellington 
 Not required in short- to medium term 
 Does not improve reliability for O’Leary area customers 
Cost 
 $1.0M 

Expand O’Leary 
substation 

Details 
 Add one new 12.5 kV recloser and associated bay and infrastructure at 

O’Leary  
 Relocate the existing Wellington 69/12.5 kV transformer to O’Leary 
 Reconfigure existing distribution feeders 
Pros 
 Redeploys the existing Wellington substation 69/12.5 kV transformer 
 Increased reliability for both O’Leary customers as well as the rural 

customers south of O’Leary 
Cons 
 Doesn’t solve projected long-term Mount Pleasant area issues 
Cost 
 $350K 

Add Mount Pleasant 
substation; reconfigure 
existing feeders 

Details 
 Site and add new 69/12.5 kV substation in Mount Pleasant 
 New station to contain four bays for distribution feeders; initially three 

feeders 
 One feeder heading north to connect with O’Leary; one feeder heading south 

to connect with Wellington; one heading east towards Lennox Island 
 Requires 5 km of new distribution feeder 
Pros 
 Facilitates backup supply to O’Leary (to the north) and Wellington (to the 

south) when their connecting feeders experience issues 
 Redeploys the existing Wellington substation 69/12.5 kV transformer 
Cons 
 Requires siting of new substation 
 Not required in short- to medium term 
Cost 
 $1.2M 
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6.3.4 Bonshaw Feeder 
Bonshaw is a 25 kV feeder and covers a large geographical area with many customers; 25 
kV is advantageous in this case since current is halved (compared to 12.5 kV) for a 
similar load.  This leads to lower line losses and less voltage drop along the length of the 
line.  The Bonshaw load is concentrated geographically close to the West Royalty 
substation but separated by the North River.   The North River provides an imposing 
physical impediment for construction and maintenance of both transmission and 
distribution lines. 
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Table 29 

Bonshaw Feeder Load and Reliability Upgrade Options 
Description Comment 
Additional feeders from 
West Royalty 

Details 
 Add second 25 kV feeder from West Royalty over the North River to split up 

the Bonshaw load. Requires approximately 10 km of three phase distribution 
 Expand West Royalty substation to accommodate additional distribution 

feeder bay, recloser and associated infrastructure 
 Add incremental distribution line sectionalizers and control to allow better 

restoration during outages 
Pros 
 Reduces number of customers on Bonshaw feeder 
Cons 
 Existing feeder already crosses North River Causeway; will be difficult to 

find a path from substation, over the Causeway, to Cornwall 
 Routes other than over the Causeway are problematic due to challenges 

crossing North River 
 All Bonshaw load still served from same source (West Royalty) – no 

diversification in source 
 Alterations required in West Royalty substation to accommodate another 25 

kV feeder 
 Best-case scenario is evenly dividing customers over two feeders, leaving 

over 3000 customers per feeder 
 Still have lengthy exposed feeder with high number of customers 
Cost 
 $600K 

Add new substation in 
New Haven area 

Details 
 Construct 6-7 km of 138 kV transmission to connect substation to existing 

Y109 line 
 Add three breaker configuration on Y-109 at connection point, and associated 

communications and control equipment 
 Add new substation with all necessary infrastructure in New Haven area.  

Construct four distribution feeders bays and provision for two stepdown 
transformers 

 Initially add four 25 kV reclosers and associated equipment, and one 20 
MVA 138/25 kV transformer 

 Add 2 km of three phase distribution from New Haven to connect to existing 
distribution feeders 

 Reconfigure existing distribution feeders 
Pros 
 Location is close to transmission source 
 Substation would be close to where four 25 kV feeders meet, requiring little 

distribution line construction 
 Provides two directions of supply into Cornwall and North River areas 
 Much shorter distance to Meadowbank and Rice Point areas 
Cons 
 May be difficult to locate 138 kV line roadside 
 First instance of connecting into core 138 kV system so there will be supply 

reliability concerns 
Cost 
 $5.4M 
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Add new substation in 
Crapaud area 
 

Details 
 Connect new substation to 69 kV via T-3 extension 
 Add new substation with all necessary infrastructure in Crapaud area.  

Construct four distribution feeders bays and provision for two stepdown 
transformers 

 Initially add three 12.5 kV reclosers and associated equipment, and one 
69/12.5 kV transformer 

 Add 20 km of three phase distribution from Crapaud to connect to existing 
distribution feeders at New Haven 

 Reconfigure existing distribution feeders 
Pros 
 Provides good service to southern parts of Queens County; located close to 

existing three phase distribution infrastructure  
Cons 
 Difficult to get transmission lines to Crapaud area given increased distances 
 Additional lines along TCH which is provincial tourism gateway 
 Substation is 25 km from heaviest load concentration (Cornwall) on the 

Bonshaw feeder, which limits its effectiveness in resolving Bonshaw issues 
Cost 
 $4.7M 

 
6.3.5 City of Charlottetown Transformer Capacity 

The existing distribution feeder system within the City allows for field switching to 
backup feeders.  This means that another transformer located within the City can help 
essentially any area of the City to a certain extent. 

 
While the City has three substations – West Royalty, UPEI and Charlottetown – currently 
providing 69/13.8 kV transformation, West Royalty has only limited room for a third 
transformer, while UPEI has no spare room for a second transformer. 

 
There is sufficient space at the Charlottetown Plant site to add another 69/13.8 kV 
transformer.  In addition, designing and sizing the transformer to match the existing CT3 
transformer (also known as Charlottetown X-4) would allow the new transformer to 
provide backup capability Charlottetown X-4.  This transformer would be part of a 
Charlottetown Plant synchronous condenser project; if this project does not proceed a 
standalone transformer is required by 2022. 

 
6.4 Proposed Plan 
 
6.4.1 Continued Infrastructure Renewal 

MECL will continue to replace its aged infrastructure at a rate similar to the past few 
years to ensure maintained customer reliability. 

 
6.4.2 New Customer Facilities and Services 

A program to optimize distribution transformer installations will reduce the number of 
transformers installed.  The program will consist of installing a larger sized pole mount 
transformer in locations where successive groups of poles have distribution transformers 
mounted upon them.  The large pole mount will serve all customers in the area and the 
other transformers will be removed.  This program will optimize the number of 
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distribution transformers managed and the system capacity of distribution transformers in 
the field. 

 
6.4.3 Stratford Area 

Mount Albion provides a central location to both offload Crossroads as well as 
significantly shortens the length of feeders supplying the Earnscliffe and Point Prim 
areas.  Minimal additional distribution lines will be required if the substation is located 
near the existing distribution feeder network.  A portion of the growing Stratford load 
will be back fed from Mount Albion, reducing losses and negating the need for additional 
circuits out of Crossroads.  It is assumed that the new substation will be located within 
3km of existing T2 transmission line, meaning minimal transmission will have to be built 
to serve this increasing load. 

 
6.4.4 East Royalty Supply 

After comparing the three East Royalty supply options MECL has determined that 
construction of an East Royalty substation is the optimal way to supply those customers 
in the medium- and long-term.  It defrays the need to upgrade or rebuilt both T-4 and 
Scotchfort, and locates a substation close to the load which will minimize distribution 
losses.  In addition, loading will be reduced on the city’s Belvedere feeder which in turn 
lowers loading on the West Royalty 138/69 kV transformers and will improve reliability 
for the Belvedere customers. 

 
The existing Scotchfort transformer is relatively new and can be redeployed within the 
system when additional transformation capacity is required. 

 
6.4.5 Wellington-O’Leary Area 

MECL intends to relocate the existing Wellington substation transformer to O’Leary 
when the new Wellington substation is completed in late 2017.  The O’Leary feeder that 
currently serves the town of O’Leary and customers south of the town will be split in two 
in 2018.  This will increase the reliability for both the town and rural customers served by 
the existing feeder, at a relatively small cost ($85,000). 

 
In addition, a second 10 MVA transformer will be added to the new Wellington 
substation in 2019. 

 
These three actions will provide increased reliability in the Wellington-O’Leary corridor, 
and should offset the need for a new substation in Mount Pleasant for at least a decade 
given current load projections. 

 
6.4.6 Bonshaw Feeder 

A new substation in the New Haven area will reduce the number of customers supplied 
by Bonshaw, increasing each customer’s reliability.  In addition, distribution system 
losses will be significantly reduced by spreading the same amount of load over more 
feeders and shorter distances.  A substation in the New Haven area can also provide 
backup to a portion of the Hunter River and Albany customers as there is currently 
limited potential to do so. 
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New Haven substation will have four distribution feeders, as the existing Bonshaw feeder 
approaches New Haven and then branches off in three directions.  It will primarily serve 
the south shore and inland areas but will also be used to back feed into Cornwall, 
offloading the existing Bonshaw feeder. 

 
6.4.7 City of Charlottetown Transformer Capacity 

MECL intends to install a 69/13.8 kV transformer in 2022 at the Charlottetown Plant site 
as part of a synchronous condenser project.  In absence of either of this project 
proceeding, a 69/13.8 kV transformer is still required at the Charlottetown Plant site to 
provide adequate transformation capability for customers located within the city of 
Charlottetown. 

 
6.4.8 Increased Feeders and Lowering Feeder Lengths 

MECL’s action plan to increase the number of distribution feeders while at the same time 
lowering average feeder length, will be undertaken over a number of years.  MECL will 
prioritize the projects based on a number of factors including cost as well as cost per 
customer hour of outage saved. 
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7.0 LONG-TERM VIEW OF SYSTEM NEEDS 
 

Longer-term issues that fall within the 10-15 year planning horizon include: 
 

 The Tignish load will likely start to strain the Alberton substation resources, in 
large part due to the distance between Alberton and the load in Tignish.  A 
substation in the Tignish area will have to be considered. 

 A 138/69 kV stepdown transformer and substation at O’Leary will be required in 
order to support local area voltages in response to increasing system load.  The 
location, timing and connections are highly dependent on whether additional wind 
energy generation is added in the region and the size of such generation. 

 Replacement of the Borden generation station facilities will be required due to the 
age of the existing equipment and the associated obsolescence of replacement 
parts.  MECL is nominally scheduling this for 2031 when the two units will be 
roughly 60 years old.  This may have to be advanced if replacement parts are no 
longer feasible due to lack of availability or for economic considerations.  

 A rebuild of Y-111 between Bedeque and West Royalty will be required, as it will 
also have reached a deteriorated condition, similar to what Y-109 is currently 
experiencing.   This will likely be a staged rebuild, taking several years to rebuild 
one section at a time.  This will likely pertain only to the wood pole structures, as 
the steel tower structures are in good working condition. 

 Alterations to Y-105 and Y-107 that were built in 1971 and have had periodic 
replacements of crossarms and insulator bells.  The supporting structures appear 
to be in reasonable shape; however, by 2021 these structures will be 50 years old.  
At that time it is expected that replacement will have to be considered. 

 The 138/69 kV 50 MVA transformers will be replaced with larger 75 MVA 
transformers, with the replacements being driven by equipment condition and 
loading. 
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8.0 SPARE INVENTORIES 
 

MECL has an inventory of spare parts that can be readily dispatched into service when 
required.  Inventory levels are based on a variety of factors including cost, availability, 
frequency of need, ease of transport and impact on customer reliability. 

 
MECL has agreements with certain suppliers to hold spare inventories at suppliers’ 
facilities if that is the most cost-effective location for the equipment.  MECL is 
continuously reviewing its spares inventory to determine the most cost-effective way to 
streamline operations without impacting customer reliability. 

 
Most of MECL’s equipment can be quickly replaced after failure, assuming weather 
conditions permit access to the failed equipment.  There are sufficient stores of poles, 
conductor and transformers both on-Island and nearby in the Maritimes to deal with most 
situations.  In the rare case of atypical equipment, MECL stores sufficient spares on site. 

 
However, MECL has several large pieces of equipment that have long lead-time items 
when they experience damage or require replacement.  Table 30 below details this 
equipment, along with projected replacement times. 
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Table 30 
Long Lead Time Items 

Equipment Component Outage Time Comment 

CT1, CT2 

Gas Turbine 2-12 months 
CT1 and CT2 are old turbines; no spares 
available.  Many parts have to be custom-
made. 

Generator34 12 months  

Transformer 3-12 months 

This size of generator transformer is unusual, 
so it depends on the equipment issue.  The 
time to rectify a core failure requiring a 
complete replacement or rebuild depends on 
factory availability. 

Control 
System 8-12 months Control systems are obsolete.  Spare parts are 

no longer available. 

CT3 

Gas Turbine 1-6 months 

MECL does not pay annual fee to be in ‘spare 
turbine’ pool.  Therefore require new turbine 
to be scheduled and built if one is not readily 
available. 

Generator 12 months  

Transformer 3-12 months 
This is an atypical generator transformer due 
to on-load taps.  Custom-made and very few, 
if any spares available in North America. 

Control 
System 8-12 months 

A fair number of spare parts available, 
however the system is becoming obsolete and 
loss of a major component would inhibit 
operation for an extended period.  

Sherbrooke, 
Borden, West 
Royalty, 
Church Road 

138/69 kV 
transformers 3-12 months 

No spares located on Island; spare 
transformers may be available somewhere in 
North America.  Otherwise a new transformer 
has to be designed, ordered, built and 
installed. 

 
The loss of these long lead time items will impact the system during both summer and 
winter peaking, as well as during system maintenance and repair times. 

 
Outages to CT1 and CT2 are no longer as severe since the new NB-PEI interconnection 
was installed.  However, the location of CT3 and West Royalty means that outages to one 
of these can be much more severe.  Loss of CT3 components or one West Royalty 138/69 
kV autotransformer can interrupt Eastern PEI customer supply until system conditions 
permit load reinstatement.  The issue with the long lead time outages is that, unlike a 
typical outage which is of short duration until it is rectified, loss of a long lead time item 

                                                      
34 All generators are custom-made and require exact sizes, footprints and bolt prints in order to be interchanged. 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 76 of 379



Maritime Electric  Integrated System Plan 2017 

69 

can repeatedly impact customer supply over a long duration until the system seasonal 
load level drops to more manageable levels. 
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9.0 SYSTEM PERFORMANCE AND RELIABILITY 
 

MECL monitors the metrics to determine what trends, if any, are developing.  Reliability 
indicators assist in developing the programs within this Integrated System Plan through 
cause analysis.  Significant work has taken place in specific areas where the infrastructure 
was visibly aging, or where trend analysis indicated deficiencies. 

 
9.1 Reliability Analysis 

MECL maintains databases of all outages that occur on its distribution systems, and 
submitted reliability data to IRAC.  The four key indices are: 

 
 SAIDI, System Average Interruption Duration Index – reflects the total outage 

time to the average customer over a period of one year; 
 SAIFI, System Average Interruption Frequency Index – reflects the number of 

interruptions to the average customer over a one year period; 
 CAIDI, Customer Average Interruption Duration Index – reflects the average 

outage duration that any given customer would experience; and 
 ASAI, Average Service Availability Index – reflects the ratio of the total number 

of customers hours that service was available to the total customer hours 
demanded. 

 
Table 31 

Reliability Statistics – All-in Data 
Year 2012 2013 2014 2015 2016 

SAIDI (hours) 4.24 8.46 12.42 11.77 11.13 
SAIFI 3.49 4.30 5.83 4.20 3.69 
CAIDI 1.22 1.96 2.13 2.80 3.02 
ASAI 0.999517 0.999034 .0998582 0.998656 0.998733 

 
Reliability statistics are also presented with major events (i.e. storms) removed to show 
system reliability during typical system operation.  These statistics are presented to IRAC 
on a monthly basis, and are presented below in Table 32. 

 
Table 32 

Reliability Statistics – Excluding Major Events (IRAC Data) 
Year 2012 2013 2014 2015 2016 

SAIDI (hours) 2.09 2.48 2.72 4.85 2.08 
SAIFI 2.21 1.87 2.00 2.03 1.19 
CAIDI 0.94 1.33 1.36 2.38 1.74 
ASAI 0.999762 0.999716 0.999689 0.999447 0.999764 

 
One reason to factor out major events is to normalize the SAIDI information to ensure 
that the utility is responding to real changes in its reliability indices and is not chasing 
variances caused by major events such as hurricanes, ice storms and floods. 
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For years the utility industry measuring thresholds and reporting mechanisms varied from 
jurisdiction to jurisdiction.  Recently the Institute of Electrical and Electronics Engineers 
(‘IEEE’) has produced guidelines that standardize the measuring and reporting.  MECL 
has been calculating these standards internally for several years but has not issued them 
publically. 

 
9.2 Target Customer Reliability Levels 

In the electric utility business there is a continuous balancing act between reliability and 
cost since increased reliability usually comes at increased cost.  MECL feels that its past 
and current practices have provided a reasonable balance between what customers require 
and the cost of providing those services to the customer. 

 
PEI is situated in a climatic zone where harsh weather can impact customer supply, 
particularly in the winter due to wet snow, freezing rain and wind conditions.  The recent 
trend towards increased reliance on electricity - particularly for space heating - means 
that system reliability has to be at least maintained, if not increased.  While customers 
should always have a backup heat source in case of a failure to the primary source, this is 
not always the case.  This is exacerbated in an extended outage situation. 

 
MECL‘s target reliability level is to meet the average of the past five years of SAIDI, less 
five percent. 

 
Reliability is impacted by many things, including location of electrical infrastructure.  
Historically distribution lines were always built road-side while transmission lines were 
often built off-road (cross country).  Roadside is now typically the preferred location for 
both transmission and distribution due to its ease of access for installation as well as 
maintenance. 

 
9.3 Enhancing Customer Reliability 

Customer interruptions of the same length can vary in severity, depending on the time of 
year and type of customer load.  This is still the case even if economic impacts are 
ignored. 

 
PEI’s gradual shift towards reliance on electric heat is increasing the severity of each 
prolonged interruption.  Maintaining or improving customer reliability is imperative. 

 
Customer reliability is enhanced by continuously investing in system equipment and 
infrastructure to ensure that equipment is in good working condition and can handle the 
climatic conditions that it needs to endure.  Controlling vegetation that grows near 
equipment is also important to maintaining reliable service to customers. 

 
Vegetation management is a key component of maintaining transmission and distribution 
system customer reliability.  MECL has increased its vegetation management program 
over the past several years in order to keep vegetation-related outages to a minimum. 
Ideally, the vegetation management rotation would be a five- to seven-year period.  This 
would ensure that a minimum amount of vegetation can get close to MECL’s facilities.  
In addition, rights of way would ideally be cut to the ground.  This is not always the case, 
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especially on private land.  Trees underneath MECL’s lines are often ‘topped’ a certain 
distance above ground.  This is both expensive to undertake and more costly to maintain. 

 
MECL’s Vegetation Management program manual is included as Appendix D. 

 
9.4 Equipment Reliability 

Different types and pieces of equipment have different levels of reliability.  Equipment 
that is in a relatively static environment – such as major substation equipment – generally 
has a high level of reliability.  Transmission lines which are subjected to far more public 
exposure and climatic conditions – typically have much lower reliability.  However, a 
faulted transmission line is typically far easier and quicker to fix than faulted substation 
equipment. 

 
Table 33 below shows 2016 statistics on transmission-system outages that directly caused 
interruptions to customers. 

 
Table 33 

Transmission System Outages causing Customer Interruptions 
Type of Outage # of Outages Total Transmission Line Outage Duration (hours) 
Pre-scheduled (planned) 6 10.63 
Forced (unplanned) 19 68.72 

 
These all occurred on the 69 kV system which has 354 km of line.  Transmission 
reliability is often calculated in terms of number of forced outages per 100 km of line per 
year.  Thus MECL’s 69 kV transmission system reliability numbers in 2016 were 5.4 
forced outages per 100 km, with an average duration of 3.6 hours per forced outage. 

 
There were no 138 kV line forced outages that led to load customer interruption as the 
138 kV system historically has been built with redundancy.  This will change once Y-104 
is completed between Church Road and West Royalty, since West St. Peters is directly 
connected to Y-104. 
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10.0 SUMMARY 
 

MECL integrates is generation, transmission, and distribution planning in order to 
provide the most economic cost of energy to customers.  Corporate services such as fleet 
and information technology also require ongoing infusions of capital; however, these 
services, while important, are not as intricately linked as the first three. 

 
The large-scale capital additions scheduled over the medium- to long-term are 
summarized in Tables 34 and 35 below.  Note that some projects are load-driven, and 
therefore timing depends on rate of load growth.  Other projects are age- or condition-
related, and timing is independent of Island load growth patterns. 

 
Table 34 

Summary of Capital Additions up to 2022 
Projected 
Year of 

Need 
Project 

Cost 
($1,000s - nominal) 

Transmission Projects 
2018 Line Y-109 Reroute to Borden $1,401 
2019 Lorne Valley Substation - rebuild $1,740 
2019 Line T-3 – rebuild 1.2 km $160 

2019-21 Line Y-109 – rebuild over three year period $3,147 
2020 Y-101/Y-103 – replace aged portions35 $983 

2020-22 T-8 at Dingwells Mills – install breaker $350 
2020-22 Borden X-3 138/69 kV – replace transformer with 75 MVA unit $2,200 

2022 Line T-11 – rebuild $700 
2022 Charlottetown synchronous condenser $10,500 

Distribution Projects 
2018 Mount Albion Substation – construction $1,840 
2020 New Haven Substation – construction $5,400 
2022 East Royalty Substation – construction $3,200 

 
  

                                                      
35 This is done on behalf of the Government of PEI and any costs associated with this project are the responsibility 

of the Government. 
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Table 35 
Summary of Capital Additions Post-2022 

Projected 
Year of Need Project 

Generation Projects 
2023 CT3 control system replacement 
2031 CT1 and CT2 replacement, unless required sooner due to obsolescence 

Transmission Projects 
2023+ Line Y-111 Rebuild 
2023+ Line Y-105 and Y-107 Rebuilds 
2025 West Royalty – replace transformer X5 with 75 MVA unit 
2027 O’Leary – 138/69 kV transformer and substation 

Distribution Projects 
2027+ Mount Pleasant – new substation 

Ongoing Split or add feeders at substations to improve customer reliability 
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Executive	Summary	

The load-serving capability of the Island transmission system has changed little in the past 20 years.  The 

one addition of significance was the installation of a third autotransformer at West Royalty in 2001.  

System additions have primarily been to service eastern and western wind energy generation facilities.  

The system has operated well but has reached the point where significant capacity additions will be 

needed to accommodate load growth. 

Load growth in the past three to four years has been driven by relatively large increases in electric space 

heating as an alternative to increasingly expensive furnace oil. 

The Island demand and energy forecast as developed in spring 2014 is as follows: 

 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Energy (GWh) 1,422 1,465 1,506 1,553 1,599 1,644 1,688 1,732 1,775 1,820 

Winter Peak (MW) 272 281 289 299 309 321 331 342 353 365 

Summer Peak (MW) 200 204 208 212 215 219 223 227 231 233 

This Plan identifies the needs of the system to support a 400MW Island load.  A 400MW Island winter 

peak demand is forecast to occur in 2026, with a corresponding annual energy usage of 1,961GWh.  

Load was assumed to grow consistently across the Island; alterations in location-specific growth, 

combined with unexpected step increases in load, can alter the results of this Plan. Summer peak loads 

are not forecast to grow as quickly as winter peak loads, and are not expected to drive infrastructure 

requirements. 

The existing system infrastructure is reaching its limit to provide voltage support for a growing Island 

load due to the lack of spinning generation and transmission-based static reactive power devices.  

Transmission-based capacitors will be required for voltage support and provision of reactive power to 

the transmission system.  Distribution-level capacitors are required in certain locations to combat post-

contingency voltage issues.  Charlottetown-area generation is required to operate at Island load levels 

greater than 250MW (no wind) and 275MW (full wind), in absence of additional eastern PEI voltage 

support.  Cable #3 and Y-104 additions raise these load levels to 265MW and 300MW respectively.  

Adding system capacitors at West Royalty, Victoria Cross and Dover can defer the need to operate 

generation to load levels in excess of 295MW. 

Western PEI infrastructure requirements are driven by load growth as well as the City of Summerside’s 

selected Island transmission service level.  If Summerside continues with its current practice of a portion 

of its service being firm and a portion non-firm, the following upgrades are required for normal system 

operations (assuming 12MW Summerside firm contract): 
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Western PEI additions – Summerside taking 12 MW of firm 

transmission service 

Island 

Load 

Projected 

Year 

Cost 

(2014$) 

Rebuild or reconductor T-11 300MW 2018 $510K 

Distribution capacitors at Alberton, O’Leary and Wellington 315MW 2019 $200K 

Two – 10MVAr switched 69kV capacitors at Sherbrooke 335MW 2021 $1.2M 

50MVA O’Leary 138/69kV transformer 355MW 2023 $4.7M 

With one Sherbrooke autotransformer out of service, Summerside will have to shed load at an Island 

load level above 300MW in order to maintain Sherbrooke transformer loading below 100%.  

Summerside leaving a portion of its load exposed to non-firm contract load shedding can result in 

significant delaying of system infrastructure costs, specifically in regards to the Sherbrooke capacitors 

and O’Leary stepdown transformer. 

The following table shows the timing of recommended upgrades in the event that Summerside contracts 

for its entire load being firm or network service for normal system operations: 

Western PEI additions – Summerside taking firm transmission 

service for all of its load 

Island 

Load 

Projected 

Year 

Cost 

(2014$) 

Two – 10MVAr switched 69kV capacitors at Sherbrooke 290MW 2017 $1.2M 

Rebuild or reconductor T-11 300MW 2018 $510K 

50MVA O’Leary 138/69kV transformer 315MW 2019 $4.7M 

Central and eastern PEI infrastructure upgrades are driven by increased load and voltage constraints 

resulting from high transmission line and customer loading.  Timing of some additions is driven by cost 

savings resulting from lower system losses and resulting savings in energy and capacity charges. 

Central and Eastern PEI additions Island 

Load 

Projected 

Year 

Cost 

(2014$) 

Three – 10MVAr switched 69kV capacitors at West Royalty 225MW 20161 $1.5M 

Distribution-connected capacitors at Victoria Cross and Dover 250MW 20171 $250K 

Additional gas turbine ‘CT4’ at Charlottetown Plant site 304MW 2018 $50M 

West Royalty 75MVA transformer 321MW 2019 $1.3M2 

Church Road STATCOM Expansion 355MW 2023 $500K3 

138kV line Scotchfort to Lorne Valley; 138/69kV transformer at 

Lorne Valley 

375MW 2024 $7.6M 

138kV line Bedeque area to Scotchfort 375MW 2024 $15.1M 

1. These two projects will be staggered to meet Maritime Electric’s capital budget requirements. 

2. New 75MVA transformer installed in West Royalty; one existing West Royalty 50MVA unit 

relocated to O’Leary. 

3. Estimated value. 

If the Charlottetown Thermal Generating Station is closed when Cable #3 is installed and no additional 

on-Island generation is developed, a fourth cable interconnection to the mainland will be required by 

2018 (Island load of 304MW). 
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1.0   Introduction 
The previous long term transmission study undertaken by Maritime Electric was completed in February 

2007, and covered the period from 2006 to 2015.  This study - 2006 Ten Year Transmission Planning 

Study, February 2007 (the “2007 Report”) - had recommendations centered on distribution capacitors, 

the long-term (but not imminent) need for a third cable connection to New Brunswick, and the high-

level potential impacts of wind energy generation additions. 

The Island has typically experienced its annual peak load in December.  The 2006 system hourly peak 

load was 216MW, and increased to 253MW in 2013, a value which almost equals the forecast of 

254MW for 2016 in the in the 2007 Report. 

The Island’s transmission system has had several relatively minor revisions in the last ten years.  

Kensington substation has replaced New Annan substation, and transmission facilities have been added 

to service customer wind energy generation facilities.  The load-serving system has remained virtually 

unchanged from thermal capability and layout perspectives. 

The life of the Charlottetown Thermal Generation Station (CTGS) – comprising the five steam-powered 

generators – has been extended until the expected completion of another interconnection to New 

Brunswick in late 2016.  At that point it is expected to be removed from service. 

The price of natural gas has remained low for several years, and the 25-year price projections from the 

United States Energy Information Agency (EIA) remain low as well.  Recent generation additions in the 

northeastern US have primarily been natural gas-fired, both for baseload and peaking purposes.  Energy 

prices in New England have generally been dictated by the price of natural gas-powered generation, 

which is now on the margin at most times of the day.  There is an existing gas transportation limitation 

into the New England area, which is expected to last until 2018 at the earliest.  This will have a short- to 

medium-term impact on energy prices in the New England area. 

The Lower Churchill hydro generation project at Muskrat Falls has received regulatory approval and is 

progressing with a target 2018 in-service date.  While significant energy will flow from Newfoundland 

into Nova Scotia, it is unlikely that large quantities will be available to Island customers.  A direct 

transmission interconnection between the Island and Nova Scotia is doubtful in the timeframe of this 

study.  

The Island’s load has grown such that there will be insufficient on-Island oil-fired generating capacity to 

supply all customer load during peak load conditions when one of the existing submarine cables is out of 

service, beginning in 2014. 

The load forecast on which this study is based does not take into account the effect of potential Demand 

side management (DSM) and energy efficiency programs.  To the extent that system peak loads can be 

reduced through these programs, the timing of system additions can be expected to be deferred. 
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In 2006 approximately 5% of customers used electricity as their primary source of heat.  Furnace oil 

prices of approximately $1.00/litre, combined with stable electricity prices under the 2010 Energy 

Accord, have driven the percentage of customers using electricity as their primary source of heat to an 

estimated 8%. 

Mini-split heat pumps have become popular in the last two years in addition to the increase in the 

percentage of customers using electric resistance heating as their primary source of heat.  Mini-splits 

are being installed mainly by residential customers looking to displace a portion of their furnace oil 

usage, with the added benefit of having air conditioning available in the summer.  It is estimated that 

roughly 3,600 mini-split units were installed in PEI in 2013, and it is expected that installations will 

continue at this level for at least several more years. 

Generation capacity issues will continue to open up opportunities for Maritime Electric to engage in on-

Island or off-Island contracts or projects.  Generation options in New Brunswick and PEI are being 

explored given the current southeastern New Brunswick transmission limitations.  Off-Island projects 

have no impact on the Island-based transmission system, but may impact Maritime Electric’s decisions 

regarding connections from the Island to the Memramcook substation and beyond.  Island-located 

generation impacts the need for potential Island-based transmission additions. 

Maritime Electric has instituted an Open Access Transmission Tariff (OATT) since the 2007 Report was 

issued. 

This Plan is based on knowledge and events up to an including July 31, 2014.  Information received 

between July 31, 2014 and the issuance of this report is not included. 

2.0   List of additions to Transmission System since the 2007 Report 

The following wind energy generation additions have been made since the last Transmission Study: 

• West Cape Wind Energy generating facility, a 99MW facility located at West Cape; 

• WEICan wind energy generation facility, a 10MW facility located at Norway; 

• City of Summerside wind energy generating facility, a 12MW facility located north of the City of 

Summerside; and 

• Hermanville/Clearsprings wind energy generating facility, a 30MW facility located in 

Hermanville/Clearsprings. 

The following transmission system additions have been made to connect the above wind facilities: 

• Y-115, an 84 km 138kV line connecting the West Cape Wind Energy facility to Sherbrooke 

substation; 

• Conversion of T-12 from 69kV to 138kV (now known at Y-112); 

• Y-108, 10km 138kV line connecting Hermanville/Clearsprings to Y-112; 

• Church Road 138/69kV stepdown transformer; and 

• Church Road +/- 4MVAr STATCOM. 
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3.0   New Brunswick Transmission System 

New Brunswick has been importing large amounts of energy from both Quebec and New England, and 

has not built any generation or transmission of note in the last decade.  While the overall New 

Brunswick load has dropped roughly 10% from its peak in 2008 and has remained essentially flat, the 

load in southeastern New Brunswick has been steadily increasing. 

Anecdotal evidence suggests that both residential and light commercial load in the Moncton area has 

been increasing at several percent per year.  This growth, combined with the recent increases in Island 

load, has resulted in firm transmission service limitations in areas of New Brunswick.  Transmission 

congestion exists when one of the east-west 345kV lines supplying the Moncton area is out of service, 

limiting transfer capabilities to both PEI and Nova Scotia. 

Nova Scotia’s transfer capability is all non-firm, while only a portion of the transfer capability to PEI is 

billed as firm transmission service.  New Brunswick does not intend to expand its transmission system in 

the near future, so this limitation on firm transmission is not going to resolve in the short-term.  This 

limitation impacts the amount of off-Island generation capacity available to Maritime Electric, since it 

cannot purchase generation capacity in excess of the amount of firm transmission under contract.  

Maritime Electric must source additional generation capacity to meet its contractual obligations as 

Island load continues to grow.  This means sourced generation located downstream of the point(s) of 

congestion, which in this case is east of the Salisbury substation in New Brunswick. 

Recent uncertainty about quantities and price of natural gas in New Brunswick has led Maritime Electric 

to conclude that the best location for such generation capacity is on-Island. 

4.0   Load Forecast 
The relative costs of available heating sources for Islanders have recently changed from their historical 

pattern.  Figure 1 below shows the trend of the historical costs of space heating with furnace oil and 

electricity. 

The cost of resistive electric heating (based on second block pricing) is currently lower than the cost of 

heating with furnace oil.  In addition, some home insurers are adding surcharges onto homes with oil 

heat due to the potential environmental impact of an oil tank spill.  Oil tank regulations have also 

changed, and tanks have to be replaced more frequently and the fiberglass tanks now required are 

much more costly. 

The load forecast is based on an econometric model using inputs such as load, number of customers, 

population growth, GDP and CPI.  Maritime Electric retains an outside consultant to provide future 

economic projections for the Island and incorporates these into the regression analysis. 

Annual Island energy usage growth averaged 2.6% between 1990 and 2010.  In the latter period the 

peak growth was relatively flat, given the high cost of electric heat relative to other heating fuels.  By 

2013 the cost differential between electric and oil heat had reversed with furnace oil being more 

expensive than second block resistive electric heat.  Combined with greater awareness of environmental 
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costs and impacts of oil spills, the Island has seen much lower growth in furnace oil heating customers 

and significant growth in electric and other fuels.  

Figure 1.  Space Heating Cost Comparison 

 

In 2012 roughly 50% of new residential construction installed electric heat, and around 5% of the 

projected oil furnace upgrades were replaced by electric heat.  In 2013 the penetration of electric heat 

was slightly higher.   

Anecdotal evidence from local electrical and plumbing contractors suggests this trend is continuing.  

Maritime Electric expects high year-over-year energy and peak growth to continue at higher than 

average rates in both short- and long-term.  The Island load forecast for the period 2014-2023 was 

developed in spring 2014 and is shown below:   

Table 1.  Island Peak Demand and Annual Energy Forecast 

 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Energy (GWh) 1,422 1,465 1,506 1,553 1,599 1,644 1,688 1,732 1,775 1,820 

Winter Peak (MW) 272 281 289 299 309 321 331 342 353 365 

Summer Peak (MW) 200 204 208 212 215 219 223 227 231 233 
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A 400MW Island peak demand is forecast to occur in 2026, with a corresponding annual energy usage of 

1,961GWh.  An expanded forecast to 2026 is included in Appendix B. 

This Plan assumes uniform growth across the Island.  Anecdotal evidence from the Office of Energy 

Efficiency suggests that electric heat is growing in all parts of the province, with little difference between 

rural growth and urban growth.  Concentrated growth in one area, with lower growth in others, may 

accelerate or decelerate some of the results and resulting recommendations. 

The Province returned responsibility for DSM programs to Maritime Electric in legislation passed in the 

fall 2013 Legislative Assembly sitting.  There are no specific targets set in this legislation, and Maritime 

Electric is targeting 2015 to initiate rolling out programs. 

The load forecast on which this study is based does not take into account the effect of potential DSM 

and energy efficiency programs.  To the extent that system peak loads can be reduced through these 

programs, the timing of system additions can be expected to be deferred. 

5.0   Reliability Criteria 
Neither Maritime Electric nor the City of Summerside (‘Summerside’) is a member of the Northeast 

Power Coordinating Council (NPCC) or the North American Electric Reliability Council (NERC), and 

neither is bound to follow the reliability criteria specified by NPCC or NERC.  However, Maritime Electric 

strives to meet most transmission planning reliability criteria set out by NERC.  NERC Standard TPL-001-4 

– Transmission System Planning Performance Requirements is the standard that deals with transmission 

system planning reliability.  Maritime Electric operates its system according to the following: 

• Maintain voltages within +/-10% post-contingency, pre-tapping; +/-5% post-contingency, post-

tapping. 

• Forced outage on one 138/69kV substation transformer will result in the loss of parallel 

138/69kV substation transformers. 

• On-Island fossil fuel-based generation does not operate in order to survive the first contingency. 

• Load shedding schemes are acceptable and necessary for a limited number of defined system 

contingencies under certain system generation and loading conditions.  

Maritime Electric is a member of the Maritimes Area Technical Planning Committee (MATPC) on behalf 

of PEI.  MATPC examines NERC and NPCC criteria and was initially formed to deal with wind integration 

technical issues. 

5.1   Load Shedding Schemes 

Maritime Electric has an automatic Cable Overload Shedding scheme (‘COLS’) in place which activates 

when current on a submarine cable reaches pre-determined levels.  Actions include generation dispatch 

and opening transmission lines, depending on the level of overload. 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 94 of 379



Maritime Electric PEI Transmission Plan 2014 

6 

 

Maritime Electric has reliability obligations on behalf of Island customers in its Interconnection 

Agreement with NB Power, specifically in the areas of under frequency load shedding (UFLS).  Maritime 

Electric follows NERC criteria for UFLS. 

NERC has set limits on the use of under voltage load shedding (UVLS) for US-based utilities.  Many 

Canadian utilities do not follow these criteria as Canadian regulators have not agreed to these 

provisions.  Maritime Electric is prepared to use UVLS as a temporary measure to maintain system 

voltage in the event of a loss of certain transmission or generation elements.  It is meant as a bridge 

until backup generation can be brought online to support the system.  

5.2   Generation Rejection Schemes 

Generation rejection or ramp-down schemes may have to be considered for wind generation due to the 

existing possibility of having more generation than submarine cable export capacity. 

6.0   System Voltages 

The 138kV core system voltage is typically operated around 138kV for the Bedeque, Borden and 

Sherbrooke substations.  Western PEI 69 kV voltage is lower during low wind periods given the lack of a 

strong source into the area.  Voltage drops of 3-4% from Sherbrooke to Alberton currently exist during 

light wind, heavy load periods. 

The West Royalty 138kV bus typically operates 4-5kV below Bedeque during high load periods due 

mainly to reactive power flows.  Recent wind energy generation additions in eastern PEI has provided 

marginal improvement, but low 138kV voltages in eastern PEI are, and will increasing be, an issue. 

The Sherbrooke and West Royalty 69kV busses have been operated in the 72-73kV range to ensure 

acceptable western and eastern substation voltages.  There are limitations to this type of operation 

given the rise in transmission line remote end load, and at some point this mode of operation will no 

longer be effective. 

7.0   System Losses 

Loadflow studies indicate that system losses are approximately 5MW higher during full wind periods 

than zero wind periods for a given customer load.  This remains consistent for Island load levels between 

200MW and 300MW.  These incremental losses are concentrated in western PEI (T21, T-23/T-25 and Y-

115) and eastern PEI (T-8). 

Losses on T-11, and  T-23 and T-25 are the responsibility of Summerside and the PEI Energy Corporation, 

respectively. 

8.0   System Power Factor 
A comparison of the 2012 summer and winter peak loadings showed that overall system power factor is 

similar for summer and winter peaks. 
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Table 2.  Summer and Winter Peak Power Factor Comparison 

Season Load MW Load kVAr Load PF Load + Losses* 

(MW) 

System 

kVAr 

System 

PF 

2012 – August 186 82 0.91 194 152 0.79 

2012 – December 218 69 0.95 229 163 0.81 

* These are transmission system losses, and are estimated using PSS/E Loadflow software. 

The winter system power factor is higher than the summer peak power factor.  This is due in large part 

to difference in load type: 

• Winter has a higher relative percentage of resistance-based load such as baseboard heat and 

electric space heating. 

• Summer load has a tendency to have a higher inductive content for driving fan motors and 

HVAC systems for air conditioning. 

The breakdown of production and consumption of reactive power during the 2012 summer and winter 

peaks is as follows. 

Table 3.  Peak Production and Consumption of Reactive Power (MVAr) 

 2012 Summer Peak 2012 Winter Peak 

Generation 13 19 

Capacitors 34 34 

Cables 80 84 

Transmission Lines 25 26 

Total Supply 152 163 

   

Transmission System 46 83 

Load 83 69 

To New Brunswick 23 11 

Total Consumption 152 163 

Winter transmission line reactive power consumption is much higher than in summer due to the higher 

line loadings.  The combined result of lower summer power factor and lower summer loading means 

that the voltages are roughly the same across the Island at either summer or winter peak in a given year. 

There are 33MVAr of distribution-connected fixed and time-switched capacitors currently on the 

system, and an additional 1.8MVAr of ECC-controlled capacitors at Crossroads substation.  The two 

30MVAr 138kV-connected reactors in Bedeque are used to absorb some of the cables’ charging current 

during high voltage situations (each cable supplies 43MVAr of reactive power at rated voltage).  The 

New Brunswick transmission system operator can also call on Maritime Electric to switch these reactors 

in or out in response to system conditions in New Brunswick. 

CT2 in Borden substation has the capability to operate in synchronous condenser mode.  It was used 

extensively in the past, but only sparingly in the last few years.  Studies indicate that the synchronous 
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condenser has little impact on system voltage support when the connection to New Brunswick is in 

place. 

9.0   Renewable Energy Generation 

There are approximately 203MW of installed wind energy facilities on the Island. 

Table 4.  Transmission-Connected Wind Energy Generation Facilities 

Location Size (MW) Year Installed 

North Cape Phase 1 5.28 2001 

North Cape Phase 2 5.28 2003 

Aeolis 3.0 2003 

West Cape Phase 1 19.8 2007 

Eastern Kings 30.0 2007 

Norway 9.0 2007 

West Cape Phase 2 79.2 2009 

City of Summerside 12.0 2010 

WEICan 10.0 2012 

Hermanville/Clearsprings 30.0 2014 

 

There are roughly 1.5MW of distribution-connected wind and solar energy generation facilities.  These 

facilities have net-metering agreements with Maritime Electric and offer a small reduction in Island load. 

WEICan installed a battery system in early 2014 as part of its research work in the North Cape area.  

WEICan and Maritime Electric are collaborating on testing the potential of system benefits for battery 

systems in storing wind. 

10.0   Fossil Fuel-Powered Generation 

Table 5 below illustrates the fossil fuel-powered generation currently in service. 

Table 5.  Island Fossil Fuel-Based Installed Generation 

Location Nameplate 

Rating (MW) 

Year 

Installed 

Chtown 6 – CTGS 4.5 1947 

Chtown 7 – CTGS 7.5 1956 

Chtown 8 – CTGS 10 1960 

Chtown 9 – CTGS 20 1963 

Chtown 10 – CTGS 20 1968 

CT1 – Borden 15 1971 

CT2 – Borden 25 1973 

CT3 - Charlottetown 49 2005 

Summerside (combined) 12.5 1950-2013 
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The net winter rating of the units is approximately 164MW.  Summerside is scheduled to install an 

additional 2.5MW in April 2015. 

11.0   Transmission Service Levels 
Transmission system costs are paid by the users of the Island’s transmission system on a proportional 

basis depending on the type of transmission service purchased by each user.  The OATT Administrator 

coordinates all the contractual arrangements, and determines the available amounts of network, firm 

and non-firm transmission service. 

Each type of transmission service has different costs and reservation priorities.  Redirected and non-firm 

transmission service is determined to be a short-term financial commitment, since the contractual term 

length is generally less than one year.  Firm and network transmission service is assumed to be a long-

term financial commitment.   

Congestion occurs when load must be limited to prevent overloading equipment or to maintain voltages 

at acceptable levels.  Redirected and non-firm services are the first to be curtailed during periods of 

congestion.  When these are exhausted, firm and network service are next.  All are reduced on a 

proportional basis until the congestion is relieved. 

Maritime Electric requires a long-term financial commitment from transmission customers in order to 

justify the financial expenditures for expansion of the transmission system.  Maritime Electric 

rationalizes its capital expenditures based on the costs over the life of the asset, which for transmission 

system equipment is in the 30-40 year timeframe. 

In carrying out the engineering studies for this Plan, all load was considered to be online except during 

periods of congestion, which can happen in system normal or contingency situations.  During congestion 

the loads were curtailed based on the following:  a) redirected and non-firm, then b) network and firm. 

12.0   Transmission Equipment Thermal Loading Constraints 

Transmission lines are limited by the thermal capability of the conductors and connecting equipment.  

Because of PEI’s relatively high energy supply costs, transmission line conductors sizing by optimizing 

the tradeoff between losses and upfront capital cost has historically resulted in a transmission system 

that is normally lightly loaded.  The Island’s rule of thumb for economic line loading is to load a line – at 

system peak – to roughly half its thermal loading limit. 

The result is that there is typically sufficient thermal capability in Island transmission lines to 

accommodate peak load flows, even during times of contingency.  Two transmission lines – T-13 and T-

15 – have rated capacities less than their thermal capability due to line-end equipment limitations.  

These lines can have their capabilities raised to their thermal limitation at a reasonable cost without 

significant system disruption. 
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Substation transformers can be loaded above their rated thermal capability for short durations without 

damaging equipment life.  As the Island load typically peaks during winter periods, the cold 

temperatures allow for some overloading of substation transformers without exceeding the 

temperature rating of the insulation. 

13.0   Charlottetown Area Load-Serving Transformer Capacity 
There are two 20MVA, 69/25kV transformers at West Royalty substation.  The 25kV peak load is roughly 

28MW, meaning there is no backup for the loss of one of the 25kV transformers or regulators.  The 25kV 

load in the Biocommons Park and around the Charlottetown Airport is forecast to continue increasing at 

a higher rate than system average. 

The Engineering Department is in the preliminary stages of determining the feasibility of a substation in 

the Charlottetown Airport vicinity to provide additional 25kV transformation capacity, as well as 

facilitate improved feeder balancing. 

There will be a long distance between West St Peters and the next nearest load-serving station (West 

Royalty 13.8kV) with the upcoming relocation of Scotchfort substation to the West St Peters.  Significant 

residential development is planned in the East Royalty area of Charlottetown, extending along Highway 

2 from the city towards Marshfield.  Engineering has determined that an additional load-serving 

substation may be required somewhere in the East Royalty-Marshfield area. 

This Plan does not include either of these potential substations as neither has a material impact on 

transmission system loading, voltages or autotransformer flows.  They will be included in future 

transmission work if and when application is made to IRAC to proceed with the projects. 

14.0   Location of future gas-fired generation  

On-Island oil-fired generation is required for Maritime Electric to meet its generation capacity 

requirements.  Given its high cost of operation, this generation will be primarily operated as a backup 

supply source and will generally operate only when resolving thermal loading or system voltage issues. 

Picking the location of such generation depends on several factors – system impact, fuel source 

availability, water source availability, and local transmission system capability.  There are three potential 

locations for this generation – Sherbrooke, Borden and Charlottetown substations. 

The Sherbrooke substation has the room for all necessary infrastructure, and is connected to two 138kV 

lines.  Sufficient water sources for generation emissions and cooling are issues that would require 

resolution.  There are limited system benefits to locating generation at Sherbrooke; it may help offload 

the 138/69kV stepdown transformers in Sherbrooke, but would have little impact on voltages in 

Western PEI. 

Borden has the infrastructure capable of accommodating this generation.  It is also a good location if 

natural gas – in either LNG or pipeline format – is brought to the Island.  Maritime Electric cannot rely on 
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natural gas as a viable fuel source given the present uncertainty about availability and price of natural 

gas in Maritime Canada.  Generation located in Borden has limited transmission system benefits beyond 

offloading the interconnection to New Brunswick. 

Charlottetown substation can also accommodate another oil-fired generator.  This has the most benefits 

of the potential locations in terms of system benefits, as a generator in Charlottetown helps eastern PEI 

voltage and also offloads supply paths to that part of the Island.  It could also be operated as a 

synchronous condenser, helping to reduce the amount of power needed to be generated by CT3 and 

assisting in regulating the Charlottetown area voltage. 

15.0   Winter Peak Loadflow Study Results 

The transmission study was undertaken with an ultimate system load of 400MW; above this higher 

voltages may be needed to supply the Island if off-Island generation sources are going to form the bulk 

of supply.  Studies were completed on an interval basis – 225MW, 250MW, 275MW, 300MW, 350MW 

and 400MW.  These were then applied to the corresponding years in the load forecast to determine the 

timing of the infrastructure requirements. 

All real power amounts here refer to peak system hourly average – instantaneous hourly peak is 

typically 3-4 MW higher than hourly average.  The loss of radial lines removes the associated load from 

the system.  These outages have not been included in these study results, unless the loss of this radial 

line has a wider system impact. 

The proposed transmission line Y-104 and a third interconnection to the mainland (“Cable #3”) are 

already in the regulatory or financing approval cycle.  Cable #3 is scheduled to be in service in late 2016, 

while Y-104 is scheduled to be fully operational by late 2017.  Y-109 was assumed to be disconnected at 

Bedeque and extended to Borden to improve cable load sharing and post-contingency system 

performance in conjunction with the Cable #3 project.   Both Cable #3 and Y-104 are assumed to be in 

service at load levels greater than 300MW. 

The studies were performed following the reliability criteria previously stated: 

• No thermal or voltage violations for normal operating conditions. 

• Fossil fuel-based generation dispatched pre-contingency only to support pre-contingency 

system conditions. 

• Selective under voltage load shedding is a suitable short-term response to system contingencies. 

• Cable overload scheme works automatically. 

• All generation properly operates when dispatched post-contingency. 

15.1   225MW System Load 

This load level was first reached in December 2012, and was surpassed frequently over the 2013-14 

winter heating season. 
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Full Wind 

Under normal operation wind generation plus energy imports over the cable supports the load with the 

existing system configuration; no fossil fuel-based generation is required.  Loss of one cable causes 

marginally acceptable voltages in the extreme eastern and western parts of the Island.  UVLS could be 

considered, however studies indicate that tapping 138/69kV transformers and/or dispatching 

generation is sufficient support for the system.  Generation would be required if the wind energy 

generation output were to reduce with one cable out of service.  Loss of line Y-112 causes low but 

acceptable voltages in eastern PEI.  The Church Road STATCOM goes into momentary overload to 

support the system for loss of one cable or Y-112, and to help suppress system voltage for loss of the 

Hermanville/Clearsprings facility. 

The addition of Cable #3 eliminates the voltage issues for the loss of one cable.  Voltage issues resulting 

from loss of Y-112 are resolved with the completion of Y-104. 

No Wind 

The existing system requires 30MW of on-Island generation to ensure the cables do not exceed 195MW 

loading during the instantaneous hourly peaks.  CT3 was assumed to operate at 30MW for the purposes 

of this study. 

Loss of one cable triggers the COLS which will shed eastern and western PEI load, as well as initiate CT1 

and CT2 startup.  The system remains stable throughout, although load is lost on load shedding. 

Loss of CT3 causes each cable to overload to 110MW, but this overload level does not initiate automatic 

COLS actions.  The ECC Operator can dispatch CT1 and CT2 as required to relieve cable overloading. 

With Cable #3 in service, CT3 is not required to operate in the system normal case as there is sufficient 

cable capacity.  Loss of the new cable (Cable #3) causes an overload on both existing cables, and low 

voltages across eastern PEI; the system remains stable and no load is automatically lost.  Dispatch of CT3 

to 30MW resolves both issues.  Loss of Y-109 or Y-111 causes low but acceptable eastern voltages. 

With Y-104 in service, an extended outage of one of the West Royalty 138/69kV transformers requires 

CT3 (or CGTS generation) to operate to offload the remaining two West Royalty 138/69kV transformers. 

15.2   250MW System Load 

This load level corresponds to the December 2013 system peak of 252MW.  

Full Wind 

Under normal operation wind generation plus energy imports over the cable is enough to support the 

load using existing system infrastructure. 

Loss of one cable does not cause a system-wide collapse, but the solution does not converge, showing 

possible instability.  Loss of Y-112 causes the 69kV voltage at Victoria Cross to drop to roughly 0.92pu.  
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Raising the tap position on the West Royalty 138/69kV transformers, or dispatch of Charlottetown-area 

generation, resolves the low eastern PEI voltages.   

Completion of Y-104 resolves the possible instability loss of an existing cable, although eastern PEI post-

contingency voltages remain quite low.  Tapping can bring marginal improvements. Y-104 also improves 

the area voltages for loss of Y-112, bringing Victoria Cross to roughly 0.92pu. 

Cable #3 further improves the post-contingency voltages for loss of one cable as well as Y-112.  With 

Cable #3 and Y-104 in place, loss of one of the West Royalty transformers results on 98% loading on the 

remaining two transformers, even at full wind output in eastern PEI. 

No Wind 

The 250MW no wind case requires CT3 and CT1 dispatched in order to offload the cables to an 

acceptable level.  T1 is also closed to offload the West Royalty autotransformers and reduce the 

required amount of Charlottetown-area thermal generation. 

Loss of one cable results in the remaining cable loading to 800A which results in automatic COLS 

activation, and can be resolved by shedding lines T-11, T-5 and T-1. 

An outage to one Sherbrooke autotransformer requires Y-113 to be operated at 69kV.  Loading on the 

remaining Sherbrooke autotransformer is 98% assuming circulating reactive power flows can be 

avoided.  City of Summerside generation could be dispatched with slight variances in transformer 

loading. 

An outage to one West Royalty autotransformer loads the remaining transformers to 97% even with CT3 

operating at 49MW and T-1 loop closed. 

A loss of CT3 loads each cable to 115MVA and causes the Victoria Cross voltage to drop to 0.88pu.  CT2 

will automatically start after 10 seconds, but CTGS or load shedding is also required to get cable loading 

back to acceptable levels. 

The addition of Y-104 has a marginal improvement for voltages for a cable outage, but load shedding is 

still required to offload the remaining cable.  Y-104 allows line T-2 to be on the load shedding list but 

prevents interruption of wind energy generation. 

With Cable #3 in place, no thermal generation is required in normal system operating conditions.  Loss 

of Cable #3 results in cable overloads, and the COLS starts the gas turbines within 10 seconds.  

Marginally acceptable voltages are found in eastern PEI; load shedding is optional as it improves the 

area voltages. 

A West Royalty autotransformer outage causes the remaining two transformers to load to 111%, even 

with Y-104 in place and T-1 closed. 
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15.3   275MW System Load 

This load level has not yet been attained on the system, but is forecast to be reached in 2015. 

Full Wind 

The existing system shows no thermal overloads at this load level with full wind output.  However, the 

case will not solve unless CT3 is operated at a minimum value (20MW) in order to maintain pre-

contingency eastern Island voltage levels. 

Loss of one cable results in a system collapse, even with CT3 operating at 20MW.  Immediate shedding 

of T-10 and West Royalty 25kV load will prevent a collapse, although the resulting voltages are still low 

and additional system adjustments are required. 

Loss of one Sherbrooke transformer is not solved solely with Y-113 operating at 69kV; T-1 must be 

opened at Cavendish Farms, or Summerside must operate generation in order to reduce loading on the 

remaining Sherbrooke transformer. 

Loss of CT3 causes a system collapse.  The Island load must be reduced immediately to 200MW or less in 

order to maintain stability.  Loss of Y-112 causes marginally acceptable eastern PEI voltages. 

The addition of Y-104 removes the necessity of operating CT3 in system normal conditions, although 

eastern PEI voltages are marginally acceptable at best.  Loss of one existing cable requires immediate 

load shedding to maintain system stability.  Loss of a West Royalty transformer overloads the remaining 

transformers to 109%, requiring CT3 operation.  Loss of Y-104 causes an eastern system collapse, but 

can be prevented by immediately shedding T-10.  Similarly, loss of Y-112 results in a large eastern PEI 

voltage sag, which can again be rectified by shedding T-10. 

The addition of Cable #3 removes the load shedding requirement for loss of a cable, however eastern 

PEI voltages are marginally acceptable.  West Royalty transformers still overload for loss of one West 

Royalty transformer and require CT3 operation.  Loss of Y-104 no longer causes an eastern PEI voltage 

collapse, nor does loss of Y-112 cause unacceptable eastern PEI voltages. 

No Wind 

This scenario requires CT3, CT1 and Chtn 10 at full output in order to have acceptable pre-contingency 

cable loading levels.   

Loss of one cable results in an 835A load on the remaining cable.  The COLS will trip T-11, T-5 and T-1 to 

remove the overload.  T-2 does not need to be removed to meet the necessary cable load level. 

With one Sherbrooke transformer out of service, the system needs Y-113 operating at 69kV, T-1 open at 

Sherbrooke, and Summerside generation operating to ensure the remaining Sherbrooke 

autotransformer doesn’t overload.  Summerside load would be the first to be shed as it is both 

interruptible and only a portion of it has firm transmission service. 
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Loss of CT3 causes unacceptable voltages across eastern PEI, with Victoria Cross reaching 0.87pu, 

however the system remains stable.  If CT2 is operating instead of CTGS, eastern PEI voltages drop 

below 0.85pu. 

With Cable #3 and no Y-104, CT3 is required to offload the West Royalty transformers under normal 

operating conditions as they load to 101%.  Loss of a West Royalty transformer requires full output from 

CT3 as well as output from CTGS to ensure loading on the remaining two transformers is acceptable.  T-1 

is closed in this scenario, but T-1 relief is limited as Sherbrooke transformer loading is also approaching 

100%. 

Loss of T-2 (Charlottetown-Lorne Valley) causes low voltages across eastern PEI, especially on T-10.  

Crossroads cannot be reenergized until Island load reduces or additional eastern PEI load is shed on a 

rotating basis. 

15.4   300MW System Load 

A 300MW system load causes a large strain on the existing infrastructure.  Summerside generation 

requires dispatch to avoid system congestion. 

Full Wind 

This requires full output from CT3 in order to provide eastern Island voltage support. 

Loss of one cable requires immediate tripping of 75MW of load to prevent voltage collapse.  A 

significant portion of this load must be in eastern PEI – such as T-10 or T-2. 

Loss of one Sherbrooke transformer requires all Summerside generation to operate, Y-113 to be 

operated at 69kV and T-1 open.   

Loss of Y-109 or Y-111 causes eastern PEI voltage instability.  Loading shedding is required on T-10, T-2 

or at West Royalty.  Loss of CT3 causes system collapse, unless 100MW of load is immediately shed.  

Loss of Y-112 results in marginally acceptable eastern PEI voltages. 

With Y-104 in service, CT3 still needs to operate at a minimum of 40MW to maintain eastern PEI 

voltages in the system normal condition.  Loss of one cable results in a stable system with unacceptable 

eastern Island voltages.  System adjustments bring this back into acceptable ranges.  Loss of Y-112 

results in marginally acceptable eastern voltages. 

With Cable #3 in place but Y-104 not in place, loss of one cable results in an eastern voltage collapse, 

which can be solved with eastern load shedding (such as T-10).  An outage of one West Royalty 

transformer requires full output from CT3. 

With both Cable #3 and Y-104 in place, CT3 is still required to operate at 20MW to support eastern 

voltages.  Loss of Cable #3 or Y-112 results in low but marginally acceptable voltages.  Loss of one West 

Royalty transformer requires CT3 to operate at a minimum of 40MW. 
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No Wind 

The study had CT1, CT3, Chtn 9, Chtn 10 and Summerside generation operating at full output in order to 

maintain acceptable cable loadings.  The Summerside generation is required both to offload cable load, 

as well as maintain Sherbrooke transformer loadings below 100%.  There is a 5-6% voltage drop from 

Sherbrooke to Alberton substation in the no wind situation, regardless of the level of Summerside area 

generation. 

Loss of one cable requires the COLS to trip T-11, T-1 and T-2 to maintain appropriate cable loadings. 

The loss of one Sherbrooke transformer requires full Summerside generation, Y-113 operated at 69kV, 

and T-1 opened at Sherbrooke in order to keep the second Sherbrooke transformer below its maximum 

rating.  The system can operate with one West Royalty transformer out of service as long as all 

generation at CTGS is operating. 

Loss of CT3 results in 530A on each submarine cable, which initiates the COLS.  Eastern voltages are poor 

but will recover slightly.  Starting additional generation at CTGS will aid in eastern Island voltage 

recovery. 

The addition of Y-104 helps somewhat during a cable outage.  Significant load shedding is still required, 

but Y-104 allows Church Road to remain connected to the system. 

With Cable #3 and Y-104 in service, CT3 is still required to operate at a minimum of 25MW to support 

eastern Island voltage.  Loss of Cable #3 results in low Island-wide voltages and 570A on each remaining 

cable.  The COLS will automatically start generation and undertake necessary load. 

Loss of one West Royalty transformer requires CT3 to operate at full output to remove the overload on 

the two remaining transformers.  Loss of Y-104 results in marginally acceptable voltages in eastern PEI. 

15.5   350MW System Load 

This study assumed that both Cable #3 and Y-104 will be in service by the time the system’s load reaches 

the 350MW level.  Loss of one of these two pieces of equipment is now considered a first contingency. 

Full Wind 

With Cable #3 and Y-104 in place, and CT3 operating at full output, the Sherbrooke transformers load to 

97% in the basecase, with marginally acceptable low initial voltages in eastern PEI (Victoria Cross).  Loss 

of one cable causes unacceptable voltages in eastern PEI.  Both Sherbrooke and West Royalty 

transformers overload if one of the existing West Royalty transformers is out of service.  Loss of CT3 and 

Y-112 cause low voltage across the system, particularly in eastern PEI, but does not initiate a system 

collapse. 

No Wind 

The basecase shows unacceptable voltages in both western and eastern PEI.  In addition, the 

Sherbrooke transformer overloads to 120% with Summerside’s entire load online and no Summerside 
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generation operating.  Any contingency on a significant piece of equipment (Y-109, submarine cable, Y-

104) causes the system to collapse. 

Voltages in western PEI remain unacceptable even with a reduction in Summerside load (via 

Summerside generation or load shedding) sufficient to relieve the overload on the Sherbrooke 

transformers.  Local western PEI voltage support is required, as the voltage drop from Sherbrooke to 

Alberton is 12% in the basecase. 

The western PEI voltage and transformer loading issues cannot be resolved by reactive power devices 

alone; additional 138/69kV transformer or generation capacity is also necessary.  Temporary relief can 

be attained by opening T-1 line at Kensington to offload the Sherbrooke transformers, but this transfers 

additional load to West Royalty, reduces central area reliability and increases system losses.  

Operating CT4 as a synchronous condenser, in addition to West Royalty 30MVAr of capacitors, does not 

help western PEI voltage support, but provides some relief to eastern PEI. 

15.6   400MW System Load 

This is the long-term maximum load level examined in this study.  The system will not solve without 

significant additional infrastructure beyond Cable #3 and Y-104.  Solutions to this system are included 

below in the Issue Mitigation Discussion section. 

16.0   Issue Mitigation Discussion 

16.1   Overall System 

The main contingency impacting the existing Island system is loss of one submarine cable when Island 

import is greater than 100MW.  The impacts increase as load grows, depending on the amount of wind 

generation online.  The COLS and ECC Operators are used to control flow over the remaining cable. 

As load continues to grow, loss of one cable will also lead to system collapse due to reactive power 

deficiencies (each cable typically supplies 43MVAr to the system).  Immediate and location-sensitive 

load shedding can be used to avoid a system collapse for loss of one cable.  The time delays built into 

the existing COLS prevent it from acting quickly enough to resolve certain post-contingency situations. 

16.2   Western PEI 

Western PEI is defined as all load served by substations west of, and including, Sherbrooke station.  A 

summary of the issues shown in western PEI is as follows: 

• Line T-11 shows thermal overload when Summerside’s load exceeds 32MVA, which is forecast to 

occur when Island load is roughly 300MW (2018) 

• Sherbrooke transformers will reach maximum loading capacity under normal system operating 

conditions by 290MW (2017) in no-wind, no-generation situations1. 

                                                           
1
 Subject to Summerside’s transmission service level.  Assumes T-1 is operated with an open point between 

Kensington and Rattenbury, and Summerside generation is not operating. 
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• Voltage drop between Sherbrooke and Alberton is significant at high load, no wind times.  At 

300MW Island load the drop is 8.5%; by 350MW Island load the drop is 12%.  A local western PEI 

solution is required as Sherbrooke-area solutions will not resolve this issue. 

• A Sherbrooke transformer outage at 300MW Island load requires significant system alterations 

in order to serve all load.  This can lead to a prolonged period of reduced system reliability for 

Maritime Electric’s customers. 

• Loss of either Y-115 or T-5/T-21/T-23/T-25 removes the entire wind generation fleet attached to 

that supply path. 

Below is a list of potential resolutions to the Western PEI issues: 

16.2.1   T-11 Conductor Limitations 

Line T-11 requires reconductoring or rebuilding when Summerside’s load reaches 32MVA, which is 

forecast to occur in 2017.  As T-11 is designated direct assignment facility for Summerside, the City may 

choose to operate its diesel generation to offload T-11 in order to defer the required conductor 

upgrades.  Maritime Electric will take direction from Summerside on the timing of T-11 reconductoring. 

16.2.2   Sherbrooke Transformer Capacity 

There are several solutions to resolve the Sherbrooke transformer capacity issue.  The chosen option 

may impact western PEI voltage issues, as it can impact the timing of an additional 138/69kV source 

location. 

16.2.2.1   Third Sherbrooke 50MVA 138/69kV Transformer 

A third Sherbrooke 50MVA transformer will solve the loading issue at Sherbrooke.  There is sufficient 

room in the substation for this equipment, although the control building may have to be expanded in 

order to accommodate the protection required for the transformer.  This will not resolve the voltage 

drop issue between Sherbrooke and Alberton. 

16.2.2.2   Replace Existing with 75MVA units 

Replacing the existing 50MVA transformers with 75MVA transformers will allow two transformers to 

remain in service at Sherbrooke, with the load proportionally shared between the two units.  If one 

75MVA unit is out of service, remaining transformer capacity limitations still exist.  In addition, a larger 

transformer does not resolve the western PEI voltage issues. 

16.2.2.3   Operating Y-113 at 69kV; Utilize Spare Borden Capacity 

This is a viable option, although Y-113 is currently operated at 69kV only when there is an issue with the 

transformers at either Sherbrooke or Borden.  Using Y-113 at 69kV lowers the reliability of the 138kV 

system, which is deemed unacceptable in contingency situations. 

16.2.2.4   T-1 Open Point 

Closing the T-1 loop between Kensington and Rattenbury increases the load on the Sherbrooke 

transformers.  Sherbrooke transformers overload with an Island load of 275MW with T-1 closed, and at 

290MW with T-1 open (these figures assume both Y-104 and Cable #3 are in service). 
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Moving the open point east increases loading on Sherbrooke; moving it west increases load on West 

Royalty, putting further strain on eastern PEI voltages.  It is recommended to leave the open point 

between Kensington and Rattenbury.  

16.2.2.5   Sherbrooke 69kV Capacitors 

At 290MW load and no wind, each Sherbrooke transformer is fully loaded, and transfers approximately 

20MVAr of reactive power from the 138kV bus to the 69kV bus.  Two – 10MVAr switched capacitors 

located on the Sherbrooke 69kV bus would help offload the transformers, yet not cause excessive 

voltage rise at the substation.  In addition, these allow the Sherbrooke OLTCs to be operated at lower 

tap position, giving more operational flexibility to the ECC. 

By adding these two capacitors, Island load can rise to 315MW before Sherbrooke transformers again 

reach full capacity.  This assumes normal system operations, with no line switching undertaken to shift 

load to other substations. 

The capacitors also help raise the transfer capability of Sherbrooke with only one transformer in service.  

Loadflow studies show that, with one Sherbrooke transformer out of service, the remaining transformer 

reaches 100% capacity at 300MW under the following system conditions: 

• T-1 open between Sherbrooke and Cavendish Farms; 

• Y-113 converted to 69kV; 

• 15MW of Summerside generation operating; and 

• CT1 and CT2 operating at full output. 

Adding the Sherbrooke capacitors raises this level from 300MW to 330MW. 

The cost and timing of these capacitors can be deferred if it is more economic to operate Summerside 

generation than install and maintain these capacitors.  Maritime Electric and Summerside should 

explore the timing and economics of this potential deferral. 

16.2.2.6   O’Leary 138/69kV Source 

At 290MW load, an O’Leary 138/69kV source supplies 20MW to the local 69kV system, offloading 

Sherbrooke transformers by a similar amount. 

At 350MW Island loading, the O’Leary source carries 25MW while still providing relief to Sherbrooke.  

An O’Leary source does not support Sherbrooke 69kV bus voltage, and at 350MW Island load the 

Sherbrooke transformers are operating at maximum tap in system normal conditions in absence of 

Sherbrooke capacitors. 

16.2.3   Western PEI Voltage Issues 

16.2.3.1   Static and/or dynamic reactive power devices 

At 300MW, switching in a 10MVAr capacitor bank at O’Leary results in a 6.5% local voltage rise.  This 

exceeds the target 5% switching voltage step threshold. 
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Distribution-connected capacitors will assist in supporting western PEI voltages, assuming they can be 

installed without causing harmonics or resonance for local customers.  Table 6 contains capacitor 

addition recommendations to support western PEI voltage.  These were sized to provide ample support 

to local voltage without the station exporting reactive power into the 69kV system during peak loading 

conditions. 

Table 6.  Recommended Western PEI Distribution Capacitor  

Station Alberton – East Alberton – Tignish O’Leary Wellington 

Amount 450kVAr 900kVAr 1,800kVAr 900kVAr 

Additional distribution capacitors are not required during light loading periods as they may lead to 

customer overvoltage.  They are also not required during shoulder seasons given the shoulder-season 

load growth rates.   A defined switching program is recommended to ensure that these capacitors are in 

service at peak loading times, are switched off in such a manner as to cause neither a reactive power 

deficit nor a rapid decrease in voltage, and do not cause high voltages in the area being on at non-

required times.  The Engineering Department will be consulted prior to determining if and when 

distribution-level capacitors are required. 

A STATCOM could be used to support and stabilize the area.  At 350MW no wind, a 12MVAr STATCOM, 

or a 12MVAr combination of STATCOM and fixed capacitors, is required to support the Alberton voltage 

to 69kV pre-contingency.  A STATCOM may be required in the North Cape area in the event that North 

Cape wind facilities are repowered or rebuilt.  System studies will dictate whether it should be located at 

the wind facility or provides more benefits further into the system.  Multiple STATCOMs operating in the 

same area may lead to coordination issues. 

16.2.3.2   O’Leary 138/69kV Source 

There is a 10% voltage drop between Sherbrooke and Alberton at a 315MW Island load.  Adding a 

138/69kV source with OLTC in western PEI would transfer roughly 20MW to the western 69kV system at 

315MW Island load, and would help regulate the area’s voltage. 

O’Leary is the optimal location for a western 138/69kV source given its proximity to Y-115.  There are 

several connection options; the highest reliability would be attained by adding two 138kV breakers on Y-

115 and two 69kV breakers at O’Leary.  This would create two paths for energy flow for both load and 

wind energy generation substations: 

• Loss of T-5/T-21 would result in Y-115 being used to supply O’Leary and Alberton. 

• Loss of Y-115 to Sherbrooke would keep West Cape online and its DVAr supporting the system; 

while losing Y-115 to West Cape keeps the area connected to Sherbrooke. 

• Loss of Y-115 or T-5/T-21 between O’Leary and Sherbrooke during high wind periods would 

require a generation rejection scheme in western PEI.  However, a portion of the area wind 

could remain online, depending on wind conditions.  This source would increase reliability for all 

western PEI wind farms as well as load customers. 
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16.2.4   Summerside Transmission Service Level Impacts 

The amount of Island firm transmission service contracted by Summerside impacts both the timing of 

the Sherbrooke capacitors and incremental western PEI 138/69kV transformer capacity. 

Table 7 below shows the various upper limits of Summerside’s load-serving capability, depending on 

amount of long-term firm (or network) transmission service that Summerside is contracting for on the 

Island, combined with its on-site generation.  Incremental Summerside generation in excess of 15MW 

will change Summerside’s load-serving capabilities. 

Table 7.  Summerside Load-Serving Capabilities 

Island 

Load 

Sherbrooke 

Tfmrs in 

Service 

Summerside 

Import via   

T-11 

Summerside 

Generation3 

Total 

Summerside 

Load4 

Sherbrooke 

Capacitors 

Sherbrooke 

Tfmr Load 

290MW 2 29MW 0 29MW None 100% 

315MW 2 32MW 0 32MW 20MVAr 100% 

       

345MW 2 20MW 15MW 35MW None 100% 

355MW 2 21MW 15MW 36MW 20MVAr 97%5 

       

220MW 11 23MW 0 23MW None 100% 

300MW 12 15MW 15MW 30MW None 100% 

330MW 12 18MW 15MW 33MW6 20MVAr 87% 

1. T-1 open at Sherbrooke; Y-113 at 69kV; Summerside generators at 1.01pu voltage setpoint.  

West Royalty transformers are overloaded; CT3 required to offload West Royalty transformers. 

2. CT1 and CT2 operated at maximum output; T-1 open at Sherbrooke; Y-113 at 69kV; Summerside 

generators at 1.01pu voltage setpoint. CT3 required to offload West Royalty transformers. 

3. Assumes 15MW of Summerside oil-fired generation, as per Greg Gaudet, June 2014.  

Summerside generation plans beyond 2015 not included in this illustration. 

4. Does not factor in T-11 conductor limitations. 

5. 355MW (2023) is latest that O’Leary 138/69kV source can be added, thereby offloading 

Sherbrooke transformers. 

6. CT3 at maximum output; West Royalty transformers at 100% loading.  Load would have to be 

shifted back to Sherbrooke beyond this point. 

Summerside would have to accept cost responsibility for operation of CT1, CT2 and CT3 in order to 

facilitate maintaining a sufficient energy supply to the City during these periods of congestion.  Tables 8 

and 9 below summarize generation and infrastructure upgrade requirements (excluding T-11 upgrades) 

for various Summerside transmission service levels.  

Summerside contracting its load under network or firm service (up to a level to service all load between 

a combination of thermal generation and firm/network service) accelerates the need for Sherbrooke 

capacitors and the O’Leary stepdown transformer by four years using the current load forecast. 
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Table 8.  Summerside Load-Serving Capability with 12MW of Firm Service  

Island 

Load 

Summerside 

Import via T-11 & 

Generation 

Sherbrooke 

Transformer 

Loading 

Comment 

290MW Import - 29MW 

Gen – 0MW 

100% Maximum load supplied to Summerside without 

Summerside generation or load shedding. 

315MW Import – 26MW 

Gen – 6MW 

100% 10% voltage drop from Sherbrooke to Alberton.  Western 

PEI distribution capacitors required. 

345MW Import – 20MW 

Gen – 15MW 

100% 20MVAr of Sherbrooke capacitors will free up capacity 

and improve voltage. 

355MW Import – 21MW 

Gen – 15MW 

97% 10% voltage drop from Sherbrooke to Alberton.  

Additional transformer capacity required in O’Leary. 

 

Table 9.  Summerside Load-Serving Capability with Full Long-Term Firm or Network Service 

Island 

Load 

Summerside 

Import via T-11 & 

Generation 

Sherbrooke 

Transformer 

Loading 

Comment 

290MW Import – 29MW 

Gen – 0MW 

100% 20MVAr of Sherbrooke capacitors will free up capacity 

and improve voltage. 

315MW Import – 32MW 

Gen – 0MW 

100% 10% voltage drop from Sherbrooke to Alberton, plus 

Sherbrooke transformers at 100%.  Additional 

transformer capacity required in O’Leary. 

16.2.5   Recommendation 

Line T-11 has to be rebuilt or reconductored when its thermal capabilities have been reached, which is 

forecast to occur by 2017. 

One or more of Sherbrooke 69kV capacitors, western PEI distribution capacitors, or an O’Leary 138/69kV 

source are required between 315MW or 355MW, depending on the type and amount of transmission 

service contracted by Summerside. 

16.3   Central & Eastern PEI 

Central & eastern PEI is defined as all load and stations east of, but not including, Sherbrooke.  A 

summary of the issues in central and eastern PEI is as follows: 

• Each West Royalty transformer transfers roughly 10MVAr from the 138kV to 69kV bus at 

250MW Island load. 

• With one West Royalty 138/69kV transformer out of service, the remaining two West Royalty 

transformers overload for various contingencies and system topologies at Island loads in excess 

of 160MW. 

• In the existing system and one West Royalty transformer out of service, operating T-1 with an 

open point between Kensington and Rattenbury results in 100% West Royalty transformer 
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loading (CT3 at full output; CTGS offline) at an Island load of 240MW.  By closing T-1, Island load 

can reach 255MW before a Sherbrooke transformer overloads. 

• Eastern PEI voltages are unacceptable when Cable #3 and Y-104 are in service, post-contingency 

at the following load levels: 

o 245MW (no wind) for loss of Y-111. This assumes neither CT3 nor CTGS are operating. 

o 275MW (no wind) for loss of T-2 (post-contingency, post-switching T-10 back onto 

system). 

• CT3 needs to operate for normal system operations during  both no-wind and full-wind 

situations according to the following: 

Table 10.  CT3 Required Operation 

System 

Configuration 

Wind 

Output 

System 

Load 

Reason for 

Operation 

Loss of CT3 - impacts 

Existing 

System 

No 

Wind 

195MW Cable Loading 

relief 

Cables overload – COLS initiated 

250MW Eastern voltage 

support 

Low eastern PEI voltages – shedding 

likely required on T-10; COLS not fast 

enough 

Full 

Wind 

275MW Eastern voltage 

support 

Eastern PEI voltage collapse – fast-

acting targeted load shedding required 

Cable #3 and 

Y-104 

No 

Wind 

265MW Eastern voltage 

support 

Eastern PEI voltage collapse – fast-

acting targeted load shedding required 

Full 

Wind 

300MW Eastern voltage 

support 

Eastern PEI voltage drop – Dover load at 

minimum acceptable voltage level 

• Under voltage load shedding is required immediately.  T-10 and West Royalty 25kV loads are 

viable options to maintain system stability and prevent eastern PEI voltage collapse under 

certain contingency scenarios. 

• CTGS cannot be taken out of service without additional on-Island generation prior to the Island 

load reaching 304MW (forecast in 2018) due to NB Line 1142 thermal limitations. 

• Either load shedding or additional reactive power support is required to avoid system collapse 

for a loss of Y-109 or Y-111 at load levels in excess of 300MW during high wind periods. 

• Maintaining a Murray Corner voltage at 138.0kV or higher under normal operating conditions 

becomes increasingly crucial as the Island load level continues rises above 275MW.  At this load 

level the pre-contingency voltage level at Murray Corner has a major impact on post-

contingency system stability for certain system forced outages. 

The central and eastern PEI issues can be separated into three main categories, which are described in 

the following sections. 

16.3.1   Voltage Support 

Eastern PEI will be plagued by insufficient voltage support without changes to the existing infrastructure.  

The possibility of post-contingency voltage collapse already exists, as loadflow studies indicate voltage 

collapses showing up in the existing 250MW system load results that are not present in the 225MW 
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system results.  There are several solutions to providing voltage support, including switched capacitors, 

STATCOM expansion, and new 138kV sources. 

16.3.1.1   Transmission-Level Capacitors 

Transmission-connected switched capacitors in the Charlottetown area help support the eastern PEI 

voltage both pre- and post-contingency in both light- and full- wind scenarios.  They also offload the 

West Royalty transformers.   

At 225MW full wind, loss of one West Royalty transformer results in 100% loading on the remaining two 

transformers with Y-104 in place and CT3 offline, as each transformer carries roughly 15MVAr of 

reactive power.  30MVAr of capacitors offsets this reactive power throughput, raising the 69kV bus 

voltage and giving roughly 6% more real power transfer capability to each of the remaining two 

transformers. 

Capacitors with steps of 10MVAr should offer sufficient reactive power support while keeping switching 

step voltage at acceptable levels.  In addition, the transformers can be initially set at a lower tap 

position, allowing more operational flexibility in the event of a CT3 contingency (or Y-111 if CT3 is not 

operating).  Studies show that without this capacitance in place, the transformers can be in tap position 

33 pre-contingency, and have no further room to support 69kV voltage post-contingency. 

Another benefit of West Royalty 69kV capacitors is increased West Royalty 138kV voltage, which will in 

turn raise the voltage on Y-104, and to a lesser extent the Bedeque area 138kV voltages.  The cable 

reactors may be in service more often than before in an attempt to keep Murray Corner at voltage levels 

acceptable to NB Power.  In effect, 69 kV capacitors at West Royalty will displace some of the reactive 

power now being supplied by the submarine cables, but do so more effectively because they will be 

closer to the load.  

16.3.1.2   Distribution-Level Capacitors 

Distribution-connected capacitors will help with the voltage dips in eastern PEI as they are intended to 

offset the reactive power drawn by the substation and locate necessary reactive power at the load.  

Additional distribution-connected capacitors located in central PEI improve the overall Island usage of 

reactive power but have limited impact on the system voltage profile given the higher strength of the 

central transmission system.   

At 250MW Island load with full wind output, loss of Y-112 causes marginally acceptable voltages at 

Victoria Cross, assuming a Murray Corner voltage greater than 138kV.  Doubling the existing capacitor 

complement at both Victoria Cross and Dover appears to provide adequate support in both short- and 

long-term. 

Adding distribution capacitors in Victoria Cross and Dover, combined with a 30MVAr capacitor at West 

Royalty, helps support eastern PEI voltages both pre- and post-contingency.  They increase the load level 

the Island can operate at with Cable #3 and Y-104 in service – and no GTs operating - from 250MW to 

275MW.  Voltages are several percent worse if CTGS is offline and CT1, CT2 and CT3 are used to offload 

the cables.   
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The following table demonstrates the impact of these capacitors for a loss of CT3. 

Table 11.  Capacitor Impact on System Voltage For Loss of CT3 

System 

Load 

Generation 

status 

Eastern 

Capacitors 

WR1 

Tap 

WR tfmr 

MVA2 

Post-Contingency; Pre-tapping or load 

shedding 

250MW, 

no wind 

CT1, CT3 

on 

None 30 66% Victoria Cross @ 88%; WR transformers 

loaded to 92% 

WR 30MVAr 23 64% Victoria Cross @ 92%; WR transformers 

loaded to 89% 

WR 30MVAr 

VC3 1.8MVAr 

Dov4 0.9MVAr 

23 64% Victoria Cross @ 93%; WR transformers 

loaded to 89% 

275MW, 

no wind 

CT1, CT2, 

CT3 on 

None 33 77% Victoria Cross @ 87%; WR transformers 

loaded to 102% 

WR 30MVAr 25 73% Victoria Cross @ 86%; WR transformers 

loaded to 97% 

WR 30MVAr 

VC 1.8MVAr 

Dov 0.9MVAr 

25 73% Victoria Cross @ 88%; WR transformers 

loaded to 97% 

CT1, CT3, 

Chtn 10 on 

None 33 67% Victoria Cross @ 91%; WR transformers 

loaded to 92% 

WR 30MVAr 24 64% Victoria Cross @ 89%; WR transformers 

loaded to 88% 

WR 30MVAr 

VC 1.8MVAr 

Dov 0.9MVAr 

24 64% Victoria Cross @ 88%; WR transformers 

loaded to 88% 

Cable #3 & 

Y-104 in 

service; no 

GT running 

None 33 94% Loss of Y-111: Victoria Cross @ 78% 

WR 30MVAr 26 90% Loss of Y-111: Victoria Cross @ 87% 

WR 30MVAr 

VC 1.8MVAr 

Dov 0.9MVAr 

26 90% Loss of Y-111: Victoria Cross @ 90% 

 Cable #3 & 

Y-104 in 

service; 

CT3 @ 

20MW 

None 33 83% Victoria Cross @ 91%; WR transformers 

loaded to 95% 

WR 30MVAr 25 78% Victoria Cross @ 94%; WR transformers 

loaded to 89% 

WR 30MVAr 

VC 1.8MVAr 

Dov 0.9MVAr 

24 78% Victoria Cross @ 96%, WR transformers 

loaded to 89% 

1. West Royalty 

2. Transformer loading on each transformer at West Royalty 

3. Victoria Cross 

4. Dover 

16.3.1.3   Church Road STATCOM Expansion 

The existing +/-4MVAr of dynamic reactive power is sufficient to offset flicker produced by the 

Hermanville/Clearsprings wind facility.  Expansion of the Church Road STATCOM will provide extra 
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voltage regulation in eastern PEI, additional reactive power for increasingly-loaded lines, and support for 

the northeastern end of the Island.  This expansion could be in the form of STATCOM-controlled 

switched capacitors and reactors, given the sufficient flicker control currently provided by the STATCOM. 

Church Road STATCOM expansion will aid in eastern voltage support, but is located over 40km away 

from the Victoria Cross substation.  It would have some impact on Victoria Cross’ voltage level, but 

cannot be considered local support for Victoria Cross or Crossroads. 

A STATCOM expansion is required by a 355MW Island load (2023) to support local area voltage, unless 

operating experience dictates an earlier expansion.  ECC and the Engineering Department are still 

learning how to appropriately incorporate the STATCOM into the system given the wide range of system 

conditions that it can encounter.  It may be necessary to advance expansion in order to give the ECC a) 

more operational flexibility, and b) less continuous oversight of the equipment. 

Accelerating this installation would help post-contingency area voltages by avoiding potential STATCOM 

overloads for certain contingencies, such as losses of Y-109, Y-111, Y-104, T-2 and Charlottetown-area 

generation. 

With an expanded Church Road STATCOM in service, loss of Y-104 at 375MW results in marginally 

acceptable voltages in eastern PEI and T-2 loaded to 97%.  There is a large improvement in the Dingwells 

Mills and Souris area, while Victoria Cross and Dover exhibit the marginal voltage levels.  Loss of Y-109 

or Y-111 at this level also results in marginally acceptable voltages. 

16.3.1.4   Central and Eastern PEI 138kV Sources  

There are three 50MVA 138/69kV transformers at West Royalty, and one 75MVA 138/69kV transformer 

at Church Road.  The Church Road source is insufficient to support eastern PEI voltages for a long-term 

outage on T-2 between Charlottetown and Crossroads at loads above 250MW. 

At 355MW Island load, loss of Y-104 causes marginally acceptable eastern PEI voltages even with 

additional capacitors at Victoria Cross and Dover, and line T-2 is loaded to 92%.  T-2 overloads if Y-104 

sustains an extended outage where West St. Peters needs to be backfed from Church Road via T-2; the 

maximum Island load to provide acceptable conditions and loadings is 335MW. 

At 375MW, a forced outage on Y-104 causes unacceptable eastern PEI voltages and T-2 is loaded to 98%. 

A solution which is a combination of transmission and eastern PEI 138/69kV source is required.  

69kV lines T-2, T-8 and T-10 are adequate for serving load in eastern PEI.  A higher voltage transmission 

supply path would allow for large power transfers, while maintaining the existing 69kV underlying 

system to supply the customer load substations.  A 138kV source in Lorne Valley can provide for both 

energy supply and voltage supports to all eastern PEI load, and would require 138/69kV transformation.  

There are two primary options to additional transformation at Lorne Valley: 

16.3.1.4.1   Move Church Road Transformer to Lorne Valley 

Moving the Church Road 138/69kV transformer to Lorne Valley will save money on the cost of a new 

transformer, but will cost roughly $200,000 in relocation and redeployment costs. 
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Transfer of the transformer keeps the number of eastern PEI load-serving paths at two.  Loss of the 

Scotchfort to Lorne Valley path (‘Y-102’) leads to overloads on T-2 at system loads in excess of 375MW.  

A long-term outage on the Lorne Valley transformer will lead to a long-term single source of supply into 

eastern PEI. 

Adding a second 138/69kV transformer in Lorne Valley removes the issue of the long-term reliance on T-

2 for a transformer issue, but there are still only two paths of supply into eastern PEI. 

Figure 2.  Church Road Transformer Moved to Lorne Valley 
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16.3.1.4.2   New 138/69kV Transformer at Lorne Valley 

Installation of a new transformer at Lorne Valley, leaving the Church Road transformer in place, results 

in three paths to supply load located east of Charlottetown.  A forced outage on any one supply line (T-

2, Y-104 or Y-102) results in two remaining lines to supply the load.  The system can accommodate this 

configuration beyond a 400MW Island load. 

A long-term outage to either Church Road or Lorne Valley 138/69kV transformer can also be 

accommodated as the load can be supplied from the remaining facilities. 
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Figure 3.  New Transformer at Lorne Valley 
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16.3.1.4.3   Cost and Reliability Analysis 

The following table summarizes the cost and reliability implications of the two options. 

Table 12.  Cost and Reliability Impact of Eastern PEI 138/69kV Sources 

Option Capital 

Cost 

Redeployment 

Cost 

Reliability Impact 

Move Church Road to 

Lorne Valley 

$0 $200K • Two paths to supply eastern PEI load. 

• Loss of T-2 or Y-119 reduces supply to one path. 

• Long-term Lorne Valley transformer issue leads 

to supply limitations  

Move Church Road to 

Lorne Valley; add 

second Lorne Valley  

Transformer 

$1.5M $200K • Two paths to supply eastern PEI load. 

• Loss of T-2 or Y-119 reduces supply to one path. 

One new Lorne Valley 

Transformer 

$1.5M $0 • Three paths to supply eastern PEI load. 

• System can survive loss of T-2, Y-104 or Y-119. 

• System can survive long-term outage to either 

Lorne Valley or Church Road transformer. 
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The recommended option is to add a new 138/69kV transformer in Lorne Valley. 

16.3.1.5   138kV Supply to Lorne Valley 

138kV transmission options to supply Lorne Valley include converting T-2 to 138kV, and adding a 138kV 

line from Scotchfort to Lorne Valley. 

16.3.1.5.1   Converting T-2 to 138kV 

T-2 was constructed to 138kV standards from Charlottetown to Lorne Valley in 1989, and is projected to 

be rebuilt around 2029 assuming a nominal 40 year life.  Converting this line to 138kV operation would 

require converting Crossroads to a 138kV source station, as well as likely relocation of distribution 

facilities that are currently underbuilt on T-2.  There may be challenges in getting a 138kV supply to 

Charlottetown substation given the number of existing lines and other urban infrastructure. 

One solution could be to use the proposed 138kV load substation in the East Royalty-Marshfield area to 

bypass most of the residential area, if the existing T-4 section between Charlottetown and East Royalty 

could be converted to 138kV.  The Charlottetown substation could be bypassed, with Lorne Valley being 

connected to East Royalty via existing T-2 and T-4 (converted to 138kV) from the Charlottetown 

substation area to to the East Royalty-Marshfield station using the T-4 right of way 

Converting T-2 to 138kV would require an extended outage on the existing T-2 facility to undertake, 

which could have an impact on customer supply given the increasing load levels on the Island. 

16.3.1.5.2   138kV Line from Scotchfort to Lorne Valley along existing T-4 Right of Way 

The existing T-4 line route between Scotchfort and Lorne Valley could be reused to provide a 138kV path 

from Scotchfort to Lorne Valley. This would provide a third supply path into eastern PEI, and would not 

require an extended outage on an existing facility (T-2) to undertake. 

A 138/69kV source Lorne Valley source, supplied from Scotchfort, requires the third Bedeque-area to 

Charlottetown-area line to be terminated at Scotchfort (this third line is required between 350MW and 

375MW Island load) to maximize its effectiveness. 

16.3.1.6   Recommendation 

Install 30MVAr of switched capacitors on the West Royalty 69kV bus, and double the amount of 

distribution-connected capacitors at Victoria Cross and Dover. 

The Church Road STATCOM may require switched capacitors and/or reactors to allow it to operate 

across a wider range of system operating conditions. 

Installation of a new 138/69kV transformer at Lorne Valley, combined with a 138kV transmission line 

from Scotchfort to Lorne Valley, provides the best solution for the area at loads greater than 375MW. 

At 400MW the system can survive single outages to any of T-2, Y-104, Y-119, and transformer outages at 

either Lorne Valley or Church Road, all without voltage issues in eastern PEI. 
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16.3.2   West to East Real Power Transfer 

Charlottetown is the main load centre on the Island.  The system is currently operated with T-1 normally 

open, and Y-109 and Y-111 as the major supply paths from Bedeque to central and eastern PEI.  

Increasing Island load will lead to voltage support issues as well as thermal overload issues during 

contingency situations for loss of either Y-109 or Y-111.  Several solutions to the supply path issues are 

examined in the following three sections. 

16.3.2.1   T-1 Operating Status 

T-1 is currently operated normally open between Rattenbury and Kensington in order to increase 

reliability for customers served by T-1.  It is manually closed when necessary, typically to allow for 

increased east-west power transfers during periods of transmission system maintenance.  It helps to 

reduce the load on the West Royalty 138/69kV transformers. 

However, operating T-1 closed increases the load on the Sherbrooke transformers.  At 275MW with no 

wind, it adds 4MVA of load to the Sherbrooke station under system normal conditions.  For the loss of 

CT3, it adds an incremental 12MVA to the Sherbrooke 138/69kV transformers.  This in turn will overload 

both Sherbrooke station transformers in the existing system. 

T-1 line flows are minimally impacted with the introduction of Y-104.  Cable #3, and its resulting 

reduction in the amount of on-Island generation operated during high load periods, has a greater impact 

on T-1 flows.  Table 13 below shows T-1 flows, and resulting Sherbrooke loading, for various system 

configurations at 275MW, no wind system condition. 

Table 13.  Transformer Loading Resulting from T-1 Operating Status 

System 

condition 

T-1 status Contingency Sherbrooke 

Transformer 

Load 

Comment 

Existing Open None 92%  

Closed None 95%  

Open CT3 90% West Royalty transformers at 98%; 

cables overload – GTs started 

Closed CT3 103% West Royalty transformers at 90%; 

cables overload – GTs started 

Existing + Y-104 Open None 92%  

Closed None 93%  

Open CT3 91% West Royalty transformers at 81%; 

cables overload – GTs started 

Closed CT3 100% West Royalty transformers at 75%; 

cables overload – GTs started 

Existing + Y-104 

+ Cable #3 

Open None 92%  

Closed None 103% CT3 @ 20MW for eastern stability 

Open CT3 91%  

Closed Y-111 116%  
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Sherbrooke transformer loading is not an issue if Summerside supply is limited to its current firm 

contractual obligations during times of congestion.  If Summerside increases its firm transmission 

commitment, Sherbrooke loading and its resulting impact on T-1 operating status will be a 

consideration. 

16.3.2.2   Additional Gas Turbine in Charlottetown 

An additional gas turbine (‘CT4’) located in Charlottetown would help support the local area voltage and 

could provide real power during contingency or emergency situations.  Including a synchronous 

condenser feature would allow the generator to provide dynamic reactive power to the Charlottetown 

area with minimal fuel start-up usage and defined on-going loss costs.  Operating in this mode would 

help stabilize the area voltage both pre- and post-contingency, and would increase the west to east real 

power transfer during a Y-111 (or Y-109) outage, as can be seen in Table 14. 

Table 14.  Island Load Limits with Y-104 and Cable #3 in Place 

Forced 

Outage 

No Gen or 

Caps 

CT3 @ 

49MW 

CT3 @ 

49MW, West 

Royalty 

30MVAr 

CT3 @ 49MW,  

West Royalty 

30MVAr, 

Victoria Cross & 

Dover Caps 

West Royalty 

30MVAr, 

Victoria Cross 

& Dover Caps 

West Royalty 

30MVAr, Victoria 

Cross & Dover 

Caps + CT4 (Synch 

Cond)1 

None 285MW2 320MW3 340MW3 355MW3 295MW2 295MW1,2 

Y-111 235MW3 290MW3 310MW3 320MW3 265MW3 295MW1,2,4 

Y-104 240MW2 300MW3 320MW3 330MW3 245MW2 245MW2 

CT3 - 280MW3 270MW3,5 280MW3 - - 

1. Closing T-1 loop has marginal impact as T-1 closure raises Sherbrooke loading to 99%. 

2. West Royalty transformers reach 100% loading.2   

3. Dover 69kV voltage reaches minimum acceptable level. 

4. Y-109 reaches 100% thermal loading. 

5. Loss of CT3 is worse with West Royalty capacitors in place because West Royalty transformers 

compensate for the additional reactive power on the 69kV bus by setting its tap position higher.  

When CT3 is lost, the resulting pre-tapping output is worse. 

16.3.2.3   Third Bedeque-Area to Charlottetown-Area 138 kV Line 

Studies show that a third 138kV line into the Charlottetown area is not necessary up to a 350MW Island 

load if CT4 is located in Charlottetown and operated as a peaking unit, and the previously recommended 

capacitors are added at West Royalty, Victoria Cross and Dover.  By 375MW Island load a loss of either 

CT3 or CT4 causes unacceptable eastern PEI voltages.  A third 138kV line linking the Bedeque/Borden 

                                                           
2
 Existing West Royalty transformer protection settings are for overcurrent relay operation at 300A (72MVA at 

138kV) at 9.5 sec.  Given the mechanical relays on X5 and X6 plus CTs and their 10% margin of error, the 

overcurrent protection level should conservatively assumed to be 270A (64MVA at 138kV).  It is acceptable to have 

a small overload on the West Royalty transformers post-contingency in the ten minute period prior to CT power-

up.  It is unacceptable to plan for transformer overloads under normal operating conditions. 
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area to the Charlottetown area will be required prior to a system load of 375MW in absence of 

additional generation in Charlottetown (CT5 or similar). 

West Royalty is the preferred location for the eastern termination due to the existing load-serving 

infrastructure in the area.  West Royalty is a simple bus, which has operated reliably in the past, but 

remains a single point of failure for the eastern end of the Island.  Terminating the line in a different 

area, such as Scotchfort, would provide geographic and electric path diversity. 

16.3.2.4   Recommendation 

T-1 can be operated normally closed until Y-104 and Cable #3 are in place.  After this time it should only 

be operated in a closed fashion if necessary to help supply local T-1 load, and should not be considered a 

west to east transmission path. 

A third 138kV line to the Charlottetown area is required by 375MW Island.  On-Island generation is 

required to operate during peak loading periods at lower Island load levels. 

16.3.3   West Royalty 138/69kV transformer capacity 

At 250MW Island load, each transformer transfers roughly 10MVAr from the 138kV to 69kV system.  In 

addition, the West Royalty OLTC tap position is typically in the 28-30 range during peak loading 

conditions, giving it little room to maneuver post-contingency.  

Adding 30MVAr of switched capacitors on the West Royalty bus helps support the 69kV system voltage 

and allows a lower tap position to be used, giving the system more room to operate.  They will help 

support the 138kV voltage, which is required by eastern PEI load once Y-104 is completed.  These 

capacitors also partially offload the transformers, providing roughly 6% additional real power transfer 

capacity through the transformers. 

The existing three West Royalty transformers reach full load with Y-104 in service at an Island load (no 

wind) of 299MW (2017).   Eastern PEI wind will offset this partially; some of the wind is transported to 

load via Y-104, and continues to flow through the West Royalty transformers.  Analysis shows that the 

number of hours of operating above 299MW in the 2017-2019 timeframe is low; operating CT3 and/or 

CT4 at minimum output for the few required hours is more economic than advancing the transformer 

replacement with a larger 75MVA unit. 

Transformer replacement will likely be driven by the need to precede the O’Leary 138/69kV source 

timing, which can be as early as 315MW Island load (2019). 

The West Royalty transformers can overload with one West Royalty transformer out of service for 

various contingencies and system topologies at loads of 165MW and above, as can be seen in Table 15 

below.  Note there are no West Royalty, Dover or Victoria Cross capacitors included in these results. 
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Table 15.  Island Maximum Loading Levels with West Royalty Transformer Outage 

System 

Topology 

CT3 

Status 

T-1 

Status 

Max Island 

Load 

Comment 

Existing Off Open 165MW  

Closed 185MW  

On Open 240MW  

Closed 255MW  

Cable #3 & Y-

104 in1 

Off Open 205MW  

Closed 220MW  

On Open  280MW  

Closed 270MW West Royalty loading @ 89%; Sherbrooke @ 100% 

Closed 300MW West Royalty loading @ 100%; Sherbrooke @ 115% 

Cable #3, Y-

104, and WR 

30MVAr caps 

Off Open 210MW  

Closed 240MW  

On Open 300MW West Royalty loading @ 100%; Sherbrooke @ 101% 

Closed 300MW West Royalty loading @ 100%; Sherbrooke @ 101% 

1. Cable #3 in service in 2016; Y-104 in service in 2017. 

The results in Table 15 indicate the maximum Island load level – roughly 300MW - that can be attained 

during a West Royalty OLTC outage based on Cable #3 in service (and corresponding shut down of 

CTGS), Y-104 energized, a long-term outage of a West Royalty OLTC, CT3 available, and no wind 

generation operating. 

16.3.4   Additional Charlottetown-Area Generation (CT4) 

CT4 has several roles to play in the future of the PEI transmission system - in addition to its main 

purpose of supplying capacity and energy - as it can be used to provide on-Island generation capacity, 

voltage support under both N-0 and N-1, and West Royalty OLTC and line loading relief under N-0 and N-

1. 

16.3.4.1   On-Island Generation Capacity 

The Island requires sufficient generation capacity to supply its load under the worst-case N-1 

contingency.  The worst-case contingency since the early 1990’s (when both submarine cables were 

placed in simultaneous service) was the loss of one submarine cable.  The New Brunswick System 

Operator (now known as the New Brunswick Transmission System Operator) indicated to Maritime 

Electric in 2011 that rising southeastern New Brunswick load was leading to increased periods of 

potential transmission system constraint, and PEI could expect more frequent supply limitations. 

The rising load, combined with transmission system constraints, has shifted the worst-case N-1 

contingency from a submarine cable outage (100MW) to Maritime Electric’s firm transmission service 

reservation level (80MW).  Table 16 below outlines the generation capacity situation for the Island with 

the existing system, with CTGS out of service (when Cable #3 comes into service), and with the addition 

of CT4 (which has been nominally sized at 50MW in this Plan): 
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Table 16.  Island Generation Capacity Sources 

Capacity Source Capacity Amount 

– Existing System 

(MW) 

Capacity Amount 

– CTGS Closed 

(MW) 

Capacity Amount – 

CTGS Closed, CT4 in 

Service (MW) 

Borden (CT1 + CT2) 40 40 40 

CT3 49 49 49 

CTGS 60   

CT4   50 

City of Summerside 15 15 15 

Wind Effective Load Carrying Capacity 301 30 30 

Off-Island2 80 80 80 

Total Capacity Available 274 214 264 

Notes: 

1. 15% of combined nameplate of wind generators on the Island based on a probabilistic analysis.   

2. Limited by New Brunswick transmission system constraints. 

The above total capacity values are less than the forecasted 2017 winter peak of 299MW, assuming 

CTGS is closed in 2017 (once Cable #3 is energized) and CT4 is installed in 2017. 

Resolution of the transmission constraints in New Brunswick would leave the interconnection between 

New Brunswick and PEI as the limiting factor for acquiring off-Island generation capacity.  However, 

there is currently no definitive plan in place.  Aside from adding a second 345kV line between Saint John 

and Moncton, any solution to the New Brunswick limitations will have to be located downstream from 

the capacity limitation elements.  Potential solutions include Moncton-area or Island-located 

generation. 

16.3.4.2   Voltage Support 

Including a synchronous condenser in the CT4 package would provide both pre- and post-contingency 

voltage support to central and eastern PEI.  Loadflow studies indicate that operating a synchronous 

condenser at Island loads greater than 265MW3 is required to survive a Y-109 or Y-111 outage with no 

loss of load or unacceptable system voltages.  The synchronous condenser would allow the system to 

survive a Y-109 or Y-111 up to 295MW before requiring real power output from CT3 or CT4 pre-

contingency.  When combined with CT3 operating, the synchronous condenser helps raise the load-

supplying level in absence of CT4 real power by up to 25MW4. 

When both CT3 and CT4 are operating at full generation output, the Island is capable of supplying up to 

365MW without additional west to east transfer capability.  Above this level another eastern PEI 

138/69kV source is required, as seen in Section 16.3.1.4. 

If both recommended West Royalty 30MVar capacitors and CT4 are in place, CT4 provides little support 

under normal operating conditions when it is operated as a synchronous condenser in addition to the 

                                                           
3
 See Table 14 row 2. 

4
 See Table 17, columns 2 & 3. 
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West Royalty 30MVAr capacitors.  However, CT4 will prove invaluable immediately post-contingency as 

it will automatically react to system disturbances. 

16.3.4.3   Thermal Loading Relief 

CT4 can be operated in a similar fashion to CT3 in terms of reducing thermal loading on system 

components during times of congestion.  Table 14 shows the maximum Island load levels that CT4 can 

provide when operating as a synchronous condenser, in absence of any additional real power being 

generated in the Charlottetown area.  If CT3 is out of service, the highest Island load that can be 

accommodated is 295MW with no wind generation, based on West Royalty and Sherbrooke transformer 

loadings.  This value is lower for a Y-104 outage.  CT4 operating as a synchronous condenser can 

maintain west to east power transfer at the 295MW Island load levels for a loss of Y-109 or Y-111. 

Generation equipment has a higher forced outage rate than transmission equipment.  The five year 

forced outage rate (‘FOR’) for CT3 from 2009-2013 was 2.3%, while transmission system elements 

typically have a reliability in well in excess of 99%.  There is a higher probability for loss of CT3 than for a 

loss of a transmission system element (Y-104 or Y-111) in Table 14. 

Table 17 below shows the benefits of locating and operating CT4 in Charlottetown, while operating it 

both as a synchronous condenser and also as a generator. 

Locating CT4 in Charlottetown provides a backup for several N-1 contingencies, including loss of CT3.  In 

absence of CT4, a loss of CT3 with Cable #3 in service and the CTGS out of service leaves no non-wind 

generation east of Borden.  Island load serving capability would be capped at 280MW for the worst-case 

outage (loss of CT3).  The addition of CT4 in Charlottetown raises this to 295MW (CT4 in synchronous 

condenser mode) or 330MW (CT4 as generator), as can be seen in Table 17. 

Table 17.  Thermal Benefits of Locating CT4 in Charlottetown 

Forced 

Outage 

CT3 @ 49MW,  West 

Royalty 30MVAr, Victoria 

Cross & Dover Caps 

CT3 @ 49MW, West Royalty 

30MVAr, Victoria Cross & Dover 

Caps + CT4 (Synch Cond)1 

CT3 @ 49MW, CT4 @ 50MW, 

West Royalty 30MVAr, 

Victoria Cross & Dover Caps 1 

None 355MW2 365MW2 365MW2 

Y-111 320MW2 345MW2 360MW2 

Y-104 330MW2 330MW2 330MW2 

CT3 280MW2 295MW3 355MW2 

1. Closing T-1 loop has marginal impact as T-1 closure raises Sherbrooke loading to 99%. 

2. Dover 69kV voltage reaches minimum acceptable level. 

3. West Royalty transformers reach 100% loading. 

16.3.4.4   CT4 Transformer Connection Options 

There are several options for connecting CT4 to the system.  It can be done using a standard fixed-tap 

generator step-up transformer, or an on-load tap changing transformer similar to the CT3 generator 

transformer. 
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The CT3 transformer is used both for supplying energy from the generator to the system as well as for 

supplying eastern Charlottetown load.  Decommissioning the CTGS will lead to Riverside Drive, King and 

Euston feeders requiring new switchgear.  Adding these feeders to the CT3 13.8kV bus makes sense 

given the voltage regulation provided by the CT3 transformer. 

Consideration should be given to having a similar transformer configuration and ratings for CT4 as for 

CT3, with a normally-open tie break switch between the CT3 and CT4 generator busses.  The benefits of 

this configuration are as follows: 

1. The CT4 transformer could provide backup for the CT3 bus-supplied load in the event of a CT3 

transformer outage.  

2. CT4 would be capable of supplying large amounts of reactive power if both generator 

transformer taps and generator voltage setpoint are used to control the reactive power output, 

much more than if only the voltage setpoint function is used (ie. if the CT4 bus is also supplying 

customer load). 

3. In the event that both CT3 and CT4 are operating, one generator (CT3) could be concentrating 

on supplying real power and maintaining customer voltage, while the other generator (CT4) 

could be more reactive to system conditions (combining transformer and voltage setpoint 

operations) without the limits provided by the eastern Charlottetown customer voltages. 

Figure 4.  Preferred CT4 Connection 
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Having load directly served from the CT4 bus limits the amount of voltage variation that the CT4 bus can 

accommodate during most of its operational time.  As the CT3 switchgear will be fully utilized with the 

three additional feeders, three spare feeder slots should be accommodated in the CT4 switchgear – with 

a total CT4 switchgear compliment of six slots – to allow for future feeder additions. 
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16.4   Interconnection to New Brunswick 

Maritime Electric, in conjunction with NB Power and the PEI Energy Corporation, is currently developing 

a project to install two new submarine cables by autumn 2016 between Cape Tormentine, NB and 

Borden, PEI.  With both of these 138kV, 200MVA cables in place, the theoretical transfer capability to 

the Island is 600MVA.  Loss of one cable leads to a worst-case theoretical transfer capability of 400MVA. 

The new cables will negate the Island’s single worst-contingency – loss of one of the existing submarine 

cables.  They will also allow combined cable loading to exceed 195MW before requiring on-Island 

generation to operate to reduce cable loading. 

The PEI Government made a funding application to the Government of Canada in June 2014 to assist 

with paying for the costs of the new interconnection.  The application included the costs for a new 

breaker-and-a-third switching station at Melrose, NB; two new 138kV transmission lines from Melrose 

to Cape Tormentine; a riser station at Cape Tormentine; two 138kV submarine cables; and a breaker-

and-a-third substation at Borden. 

Maritime Electric and the PEI Government are optimistic that both Cables #3&4 will be approved for 

funding.  Should funding for only one Cable be approved, an economic analysis will be undertaken to 

determine if it is in the best long-term interest of the ratepayers to advance Cable #4 and install it along 

with Cable #3.  There are significant equipment mobilization and economies of scale savings when 

installing two cables at the same time. 

16.4.1   Third 138kV line between Melrose and Memramcook 

.  With only NB Lines 1142 and 1143 in service, the single-worst interconnection contingency is loss of 

NB Line 1143, leaving transfer capacities of 175MVA (summer) and 210MVA (winter) to the Island from 

Memramcook.  Building a third 138kV line from Memramcook to the Cape Tormentine in lieu of 

construction of the Melrose substation provides better risk aversion and long-term economics, based on 

feedback received from NB Power and subsequent loadflow and economic analysis, 

Line 1142 is scheduled for a rebuild in the 2030 timeframe based on NB Power’s age-related rebuild 

program.  Accelerating this rebuild to add thermal capacity would entail construction in the current right 

of way,  for a period of up to six months, jeopardizing the Island’s supply reliability for an extended 

period. 

Installing a third line between Memramcook and Melrose would require additional easements and a 

newly constructed line, but would not compromise the reliability of the existing infrastructure. 

16.4.2   Installation of Cable #3 

In the event that only one cable (Cable #3) receives funding and regulatory approval, the following will 

be constructed to strengthen the interconnection between New Brunswick and PEI: 

• Cape Tormentine riser station. 

• Cable #3 between Cape Tormentine and Borden. 
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• One new 57km, 138kV, 795MCM single circuit transmission line connecting Memramcook and 

Cape Tormentine, and associated connection facilities in both Memramcook and Cape 

Tormentine. 

• One new 16km, 138kV, 795MCM single circuit transmission line between the Melrose, NB area 

and Cape Tormentine. 

• Borden breaker-and-a-third substation. 

• One new 7km, 138kV, Flint AAAC single circuit transmission line from Bedeque area to Borden.  

In Bedeque area this line will be connected to Y-109 to provide a reroute of Y-109 around the 

Bedeque substation. 

The Island’s 138kV connection to New Brunswick will be configured as follows:  

Figure 5.  Island 138kV System with Y-104 and Cable #3 
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A summary of the issues with this interconnection topology is as follows: 

• Loss of new line or Cable #3 leads to a maximum interconnection transfer of 195MW (similar to 

existing system). 

• There is a slightly higher failure exposure on the new line due to the 16km of paralleled 

operation between Melrose and Cape Tormentine. 

• The advancing age of Cables #1 and #2 means they are at an ever increasing risk of mechanical 

failure or oil leaks. 
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16.4.3   Approval of Cables #3&4 

In the event that both Cables #3&4 receive funding and regulatory approval, the following will be 

undertaken to strengthen the interconnection between New Brunswick and PEI: 

• Construction of Cape Tormentine riser station. 

• Installation of Cables #3&4 between Cape Tormentine and Borden. 

• Construction of a new 57km, 138kV, 795MCM single circuit transmission line between 

Memramcook and Cape Tormentine, and associated connection facilities in both Memramcook 

and Cape Tormentine. 

• Construction of a new 16km, 138kV, 795MCM single circuit transmission line between the 

Melrose NB area (connecting to existing line 1143) and Cape Tormentine. 

• Connecting existing 1142 (from Memramcook to Melrose area) to existing 1143 (from Melrose 

area to Murray Corner). 

• Decommissioning existing line 1142 between the Melrose area and Murray Corner. 

• Removal of the 1142 circuit breaker in Murray Corner. 

• Borden breaker-and-a-third substation. 

• Construction of a new 7km, 138kV, Flint AAAC single circuit transmission line from Bedeque area 

to Borden.  In Bedeque area this line will be connected to Y-109 to provide a reroute of Y-109 

around the Bedeque substation. 

Figure 6 illustrates the Cables #3&4 interconnection.  

Figure 6.  NB Interconnection with Cables #3&4 
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Loss of one of the three Memramcook to PEI lines leaves roughly 400MVA of remaining transfer capacity 

available.  When Cables #1&2 reach their end of life, Cable #5 will presumably replace them, and will 

likely be located between Murray Corner and Richmond Cove to utilize existing land-based 

infrastructure. 

16.4.4   Timing of Cables #4&5 

In the event that Cable #4 is not installed at the same time as Cable #3, its timing depends on several 

factors including load growth, economic service life of Cables #1&2, and the amount of on-Island oil-

fired generation.  A likely location for its installation is between Cape Tormentine and Borden, parallel 

but geographically separated from Cable #3.  It could be located under the Northumberland Strait or on 

the Confederation Bridge. 

Cable #5 timing is influenced by many of the same factors as Cable #4; in all likelihood it will be used as a 

replacement for Cables #1&2.  It could be installed between Murray Corner and Richmond Cove, 

reutilizing the land-based infrastructure currently required for Cables #1&2. 

The following table presents several scenarios and dictates when Cables #4&5 are required from a load-

serving perspective.  This table assumes CTGS is closed when Cable #3 is installed. 

Table 18.  Cables #4&5 Drivers 

 Outage Cable 

Transfer 

(MW) 

Existing 

GTs 

(MW) 

CT4 

(MW) 

CT5 

(MW) 

Load 

(MW) 

Cables #1, #2 and #3 in operation Cable #3 

 

200 104 - - 304 

200 104 50 - 354 

200 104 50 50 404 

Cable #1 out for maintenance; Cables 

#2&3 in operation; Cable #4 not yet in 

service 

Cable #3 100 104 - - 204 

100 104 50 - 254 

100 104 50 50 304 

Cables #1&2 retired; Cables #3&4 in 

operation 

Cable #3 200 104 - - 304 

200 104 50 - 354 

200 104 50 50 404 

Cables #3, #4 and #5 in operation Cable #5 400 104 - - 504 

400 104 50 - 554 

400 104 50 50 604 

Note: This table does not take into account voltage or locational issues that may necessitate additional 

generation being operated. 

Figure 7 below illustrates a potential interconnection with Cables #3, #4 & #5 in service. 
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Figure 7.  NB Interconnection with Cables #3, #4 & #5 

Y105

Y113

Y109

Y111

Cable #3

Y115
Sherbrooke

Bedeque

Borden

Cable #5

Murray
Corner

Y103

Y107

Richmond 
Cove

Cape 
Tormentine

New

Cable #4

Memramcook 138kV

Hardy Rd

Melrose 
area

1142

1143

New

New

Old 1143

 

It was assumed for the purposes of this illustration that Murray Corner would become a simple riser 

station, and only one of Y-101 and Y-103 is required. 

16.4.5   345kV source to the Island 

Loadflow studies indicate that a voltage level in excess of 138kV is not required to serve Island loads up 

to 400MW. 

Maritime Electric will collaborate with NB Power in the future to determine if a higher voltage source is 

required to provide the best long-term supply source for Island ratepayers for load levels in excess of 

400MW. 

17.0   Summer Peak Loadflow Study Results 
Summer peaks are much lower than the corresponding winter peak.  Maritime Electric does not 

differentiate summer and winter thermal transfer capabilities for transmission lines.    However, 

combustion turbine generation is derated in the summer due to the higher ambient temperatures, and 

wind energy generation capacity factors are much lower in summer than winter.  System power factor is 

lower in summer than winter, leading to voltage support issues at lower system real power loading 

levels. 

The use of mini-split heat pump technology is driving summer air conditioning usage.  The Seasonal 

Energy Efficiency Rating (SEER) of mini-split heat pumps is roughly 18, which translates into a Coefficient 

of Performance (COP) of roughly 500%.  By comparison, the COP for the same mini-split at -20deg C is 
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roughly 200%.  In addition, the temperature gradient between inside and outside is significantly less 

during summer than winter.  Assuming a base temperature of 18 degrees C,   the temperature gradient  

on a hot summer day (30 degrees C) is only 12 degrees, while on the coldest winter day (-20 degrees C) 

the gradient is 38 degrees.  The mini-split heat pump works much harder in the winter than the summer, 

leading to lower summer peak impacts from mini-split heat pumps. 

The worst-case summer peak scenarios all involve no-wind situations.  The summer peaks were studied 

to ensure that the infrastructure requirements driven by winter heating load would be sufficient to 

accommodate the summer cooling requirements. 

17.1   200MW System Load 

A summer 200MW system load was expected to be reached in summer 2014, so this condition was first 

examined using existing system infrastructure.  CT3 was assumed to be dispatched at its minimum 

(15MW) in order to offload the submarine cables.  Loss of one cable loads the remaining cable to 810A 

which will cause the second cable to trip as well.  The system can accommodate all other non-radial 

single element outages without loss of load or unacceptable voltage conditions. 

With Cable #3 and Y-104 in place, the system can accommodate all single contingency outages without 

voltage issues or loss of load.  Cable #3 forced outages require ECC to start a GT to help offload the 

remaining cables, but the overload is small enough that the automatic COLS system will not initiate. 

17.2   225MW System Load 

The summer peak of 225MW is expected to be reached in 2021, which corresponds to a winter peak of 

342MW.  By this time Cable #3, Y-104, and capacitors at West Royalty, Victoria Cross and Dover are to 

be in place.  Thermal generation is not required to operate in the basecase. 

Loss of Cable #3 leads to cable loading of 482A on the remaining two cables.  ECC will start GTs as 

required to offload the remaining two cables. 

Loss of Y-111 leads to marginally acceptable voltages in eastern PEI.  Load shedding appears to be 

unnecessary, and dispatch of CT3 will boost eastern PEI voltages back to normal levels. 

17.3   250MW System Load 

This load level is forecast after 2023. 

If the system infrastructure upgrades are limited to Cable #3, Y-104, and capacitors at West Royalty, 

Victoria Cross and Dover, loss of Cable #3 leads to remaining cable overloads and low eastern PEI 

voltages.  The COLS will start GTs to offload the cables.  CT3 is a worthwhile start as it would help 

support the eastern voltages.  An expansion to the Church Road STATCOM, which is recommended in 

2023, will also help support eastern voltages. 

Loss of Y-111 causes unacceptable eastern PEI voltages.  Load shedding T-10 solves the region’s voltage 

issue but causes outages in Victoria Cross and Dover.  The recommended third 138kV source in eastern 
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PEI (located at Lorne Valley) plus Bedeque to Scotchfort 138kV line would resolve the issues from a Y-

111 outage without requiring load shedding. 

17.4   275MW System Load 

In the absence of a Bedeque to Scotchfort 138kV line, at least one Charlottetown-area GT is required to 

operate in the basecase for the system to remain stable.  CT4 operating in synchronous condenser 

model is sufficient. 

Loss of Cable #3 leads to high cable overloading and low eastern PEI voltages.  The COLS automatically 

resolves the issues.  Loss of Y-104 leads to West Royalty transformer overloads.  Dispatch of CT3 or real 

power from CT4 resolves this. 

Loss of Y-111 leads to unacceptable eastern PEI voltages, particularly at Victoria Cross and Dover.  

Generation dispatch or load shedding will resolve this issue.  A Church Road STATCOM expansion is also 

required to ensure the STATCOM does not consistently operate at maximum output. 

17.5   300MW System Load 

This case assumed Cables #1, #2 and #3 were in service, along with all other infrastructure required to 

operate a 400MW winter peaking system. 

CT3 and CT4 are not required to maintain system stability in the basecase.  Loss of Cable #3 would lead 

the remaining cables to open due to high cable loading (663A per cable).  Loss of either Y-111 or 

Scotchfort to Lorne Valley 138kV lines leads to marginally acceptable voltages across eastern PEI.  There 

is a small West Royalty transformer overload for the latter outage. 

It is expected that Charlottetown-area generation would need to be operate to maintain voltages in the 

event that any one of the three Bedeque-area to Charlottetown lines was lost, in addition to the 138kV 

lines east of Charlottetown.   

18.0   Additional Discussion 

18.1   Loop Flows 

Loops flows are possible where 138kV and 69kV system operate in parallel with 138/69kV transformers 

present at both ends.  This can currently occur when T-1 is operated in the closed position, as well as 

when Y-113 operated at 69kV during system maintenance or contingency situations.  These could also 

occur as a result of the O’Leary, Lorne Valley and Church Road 138/69kV sources. 

Opening the 69kV line at a designated point removes this issue, but also causes degradation in system 

reliability as well as assets that are not utilized to their full potential.  Customers will be better served 

with operating procedures that minimize the potential of loop flows. 
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18.2   Interconnection Implications for On-Island Generation 

Table 19 below illustrates the maximum amount of on-Island load that could be supplied during the 

worst-case system contingency with the existing on-Island generation (CTGS retired after 2016). 

[Note: In the event that there is a delay in securing the easement necessary for the third 138kV 

transmission line between Memramcook and the Melrose area, there may be a short period where 

there are only two 138kV lines from Memramcook supplying the three cables.  Line 1142 would be 

configured to supply Murray Corner, while line 1143 would supply Cable #3.] 

Table 19.  Maximum Island Load under N-1 with Existing on-Island Oil-Fired Generation 

# 

Cables 

# NB Lines 

Supplying 

Island 

Outage Max NB 

Transfer 

(MW) 

Summerside 

(MW)3 

CT1-3 

(MW) 

CTGS 

(MW) 

Max Island 

Load (MW) 

2 2 Cable #1 100 15 89 60 264 

3 2 Cable #3 200 15 89 0 304 

3 3 Cable #3 200 15 89 0 304 

4 2 Line 1143 2101 15 89 0 3141 

4 3 Cable #4 4002 15 89 0 5042 

1. Winter rating.  Line 1142 has a summer rating of 175MVA, but summer load is much less than 

winter load for the foreseeable future.  Actual winter rating is 215MVA, but 210MW value 

assumes 5MW delivered to Hardy Road, NB substation.  

2. Based on remaining cable thermal capability.  Voltage issues and cable load sharing mean this 

level is theoretical, but likely not attainable. 

3. Assumed 15MW installed Summerside capacity, based on information received from Greg 

Gaudet; June 2014. 

Additional on-Island generation is required at 304MW Island load level (2018) to ensure full load-serving 

capability for loss of the new submarine cable, assuming CTGS is closed when Cable #3 comes into 

service. 

An additional 50MW of oil-fired generation in Borden or Sherbrooke would help to serve Island load, as 

it acts essentially as an additional 50MW of cable transfer capacity.  It would have a minor impact on the 

local voltage given the relative strength of each area’s transmission system. 

An additional 50MW of oil-fired generation in Charlottetown – presumably at the Charlottetown Plant 

location – would have many advantages.  It offers an additional 50MW of on-Island load serving 

capability but can also be used to offload West Royalty transformers, counter Y-109 and Y-111 outages, 

delay the need for additional transmission into the Charlottetown area, and if operating as a 

synchronous condenser can postpone the need to run CT3 for voltage support. 

Further on-Island generation will be required as load grows, and timing will depend on location of load 

growth as well as on the NB-PEI Interconnection capabilities. 
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18.3   Eastern Wind Generation 

The Hermanville wind farm has pushed the local 69kV system to its limit when both Hermanville and 

Eastern Kings wind facilities are operating at full output.  The Church Road STATCOM helps to mitigate 

the impacts, but is located far from some of the indirectly-impacted loads in southern Kings County.  The 

addition of Y-104 will also help to mitigate voltage issues, but loss of Y-104 at full wind facility output 

forces all the generation onto the 69kV system, causing large short-term system voltage fluctuations. 

The reactive power control modes of Hermanville and Eastern Kings will have to be reexamined prior to 

the completion of Y-104 to ensure that the properly align with system requirements. 

A forced outage on T-2 will remove Crossroads from the system as well as T-10 with existing system 

topology.  Adding a circuit breaker on T-2 in Lorne Valley would offer additional switching flexibility as 

well as better reliability for eastern PEI customers under most load conditions.  One drawback would be 

that the breaker results in a lower voltage  level for a forced outage on T-2.  Table 20 below shows the 

maximum Island load that can be attained with Crossroads in service, Y-104 and Cable #3 in place, and 

with and without the T-2 circuit breaker in Lorne Valley.  All loads shown are pre-contingency Island load 

levels with no wind online in eastern PEI. 

Above 300MW, the loss of T-2 would result in unacceptable eastern PEI voltages, even with additional 

capacitors at West Royalty, Victoria Cross and Dover.  Transmission system capacitors have limited 

usefulness given the voltage step size that would be present when switching, due to low short circuit 

levels in eastern PEI.  The Church Road 138/69kV stepdown transformer is too far away to adequately 

support Crossroads in the event of a sustained outage on T-2 between Charlottetown and Crossroads. 

Table 20.  Maximum Load-Serving Capability with T-2 Out of Service 

Outage Existing 

System 

West Royalty 

30MVAr Caps 

Victoria Cross + 

Dover Caps 

West Royalty + 

Victoria Cross + 

Dover Caps 

T-2 Chtn-Loren Valley, no T-2 

breaker in Lorne Valley1 

> 350MW    

T-2 Chtn-Lorne Valley, T-2 

breaker in Lorne Valley2 

250MW 280MW 270MW 300MW 

T-2 Chtn-Crossroads, post-

switching3 

230MW 245MW 240MW 250MW 

1. Lose both T-2 and T-10.  This load level requires additional system enhancements for other 

contingencies which were included in this figure, but have little impact on a T-2 outage with this 

breaker scenario. 

2. Lose only T-2. 

3. Post-tapping, post-switching T-2 on between Lorne Valley and Crossroads.  Same result with or 

without T-2 breaker in Lorne Valley. 
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18.4   Murray Corner Operating Voltage 

Studies show that eastern PEI is very sensitive to the Murray Corner voltage at load levels above 

300MW.  There are several scenarios where a Murray Corner bus voltage in excess of 138kV results in 

system stability post-contingency, but voltages collapse if the Murray Corner voltage is initially 137kV or 

lower.   This may be solely a function of the loadflow model used, or may signify a deeper system issue. 

It is imperative that Murray Corner voltage be maintained at 138kV or above during peak loading 

conditions in the absence of Charlottetown-area generation operating. 

18.5   Under Voltage Load Shedding 

Under voltage load shedding (UVLS) is often used as a tool to help a system to stabilize post-

contingency, and allows the system to bring on sufficient generation or other resources to maintain 

system integrity.  Affected load is restored when the system can accommodate it.  There is currently 

limited application of UVLS on the Island. 

Many of the infrastructure upgrades in central and eastern PEI are required to respond to unacceptable 

post-contingency voltages.  Outages to CT3, Y-104, Y-109 and Y-111 during peak operating times cause 

voltage sags which will lead to lower and lower voltages as Island load increases.  In the absence of 

these upgrades, UVLS is a reasonable solution when the risk of requiring it to operate is relatively 

remote.  UVLS on T-10 and West Royalty 25kV can help maintain system stability. 

Maritime Electric feels that UVLS is acceptable while the risk of outage to a customer remains below 1% 

of annual hour exposure. 

Table 21.  Annual Exposure to Load Shedding Risk 

 2013 2014 2015 2016 2017 2018 

System Peak (MW) 252 272 281 289 299 309 

# Hours greater than 250MW
1 1 33 66 132 231 383 

1. Projection based on ratio of peak loads in 2013 and year in question, extrapolated against 2013 

load duration data. 

UVLS can be used in 2014 and 2015.  If the Island is to remain below the 1% threshold, eastern PEI 

capacitors must be installed by 2016.  System upgrades such as the capacitors at West Royalty, Victoria 

Cross and Dover, and installation of CT4 will eliminate the requirement for a UVLS response to a single 

contingency outage. 

18.6   Cable Overload Scheme 

The Cable Overload Scheme (COLS) has worked effectively in the past to help reduce overloads and 

potential damage to the submarine cables.  The COLS currently has lines T-2 and T-5 on its automatic 

shedding list; these two lines connect to roughly half of the Island’s wind energy generation facilities. 

Once Y-104 is in place, transmission facilities that serve load not connected to any transmission-

connected wind generation include T-2, T-8 and T-10 in eastern PEI; West Royalty 25kV load and T-1 in 
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central PEI; and T-11 in western PEI.  T-11 is included only a) as a portion of Summerside’s load is 

interruptible, and b) Summerside does not have firm (or equivalent) reservations for its entire load. 

A full review of the COLS is required given the amount of wind generation on historically load-serving 

transmission lines T-5 and T-2. 

The philosophy and need for the COLS will change when additional interconnection cables are in place. 

18.7   Substation 138/69kV Transformers 

Maritime Electric has 30/40/50MVA, 138/69kV transformers in its stepdown stations.  The Church Road 

stepdown transformer was sized at 45/60/75MVA as a 30/40/50MVA transformer could not 

accommodate the 60MW of wind energy generation coming from the eastern Kings County area. 

When additional stepdown transformation capacity is required, a study should be undertaken to 

determine the long-term economics of a) adding more 50MVA OLTCs, or b) standardizing on 75MVA 

OLTCs as a way to increase transformer capacity, and redeploying the 50MVA units.   

18.8   Distribution-Connected Capacitors 

Distribution-connected capacitors can fulfill several roles: a) they can be used to increase real power 

transfer capacity through transformers by offloading reactive power transfer through those 

transformers, and b) they can also help boost or regulate distribution-line voltages. 

The 2007 Report recommended the installation of 10.8MVAr of distribution-connected capacitors in 

2007 and an additional 5.4MVAr in 2011.  The 2007 recommendations were implemented, but the 

capacitors suggested for 2011 were not.  The 2011 capacitors were located in central PEI – Borden, New 

Annan, St. Eleanor’s, Charlottetown and West Royalty.  The transmission-level capacitors recommended 

in this Plan should compensate for these missing distribution-level capacitors. 

The recent surge in electric heat has caused a sharp rise in peak and energy usage during the heating 

season, but electric heat will not impact the light-load periods in the shoulder seasons.  Installation of 

timed distribution capacitors will help supply reactive power requirements during the heating season, 

but may result in high distribution or transmission voltage levels in the shoulder season.  This is the case 

in the late evening or breakfast times, when such capacitors would be complimentary during heating 

season but could be detrimental in non-heating times.  Seasonal usage or ECC-control may be solutions. 

18.9   Wind Energy Generation Expansion Options 

The PEI Energy Corporation’s lines T-23 and T-25 are built with 4/0 ACSR conductor and have a thermal 

rating of 41MVA.  Maritime Electric operates these lines on behalf of the PEI Energy Corporation.  Any 

incremental generation connected to these lines will incur high marginal losses, which are the 

responsibility of the wind developer or PEI Energy Corporation.  In addition, the size and generator type 

will have a major impact on the voltage control  in the area.  WEICan’s 10MW wind facility has pushed 

the existing system to the limits of its capabilities, and any incremental generation may drive upgraded 

or new transmission lines and/or dynamic voltage control devices in the area.  
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The PEI Energy Corporation has indicated they will likely repower the North Cape site, rather than 

refurbish the existing Vestas V-47 turbines, to take advantage of the higher available capacity factors 

when using taller turbine towers.  This can be expected prior to 2021-2023, which is the termination of 

the existing North Cape Phases 1&2 power purchase agreements. 

North Cape has one of the best wind regimes on the Island, and other wind energy developers have 

shown interest in locating projects in the area.  It is likely that a project greater than 10-15MW would 

require a 138kV transmission line connection.  This could be via Y-115, or a dedicated line (Y-117) 

connecting to Sherbrooke.  Final system configuration will be determined by factors such as size of the 

facility, economic assessment of line losses, and system voltage control. 

Expansion or repowering of North Cape may require a STATCOM or similar to offset flicker and voltage 

fluctuations.  This may have to be located at North Cape to counter flicker from impacting other wind 

facilities on T21/T23, or at Alberton/O’Leary to counter system voltage fluctuations.   

Line Y-115 is currently loaded to its economic limit with West Cape’s 99MW wind facility.  Additional 

generation could raise losses on this line to the point where it would be more economic to build a 

second 138kV transmission line to the area. 

In addition, loss of Y-115 currently removes up to 99MW of Island-based supply from the system, which 

can lead to cable overloading and initiation of the COLS.  Adding more generation on Y-115 would 

exacerbate this situation. 

Wind energy generation can be connected at either 69kV or 138kV in central PEI, depending on facility 

location, size and future expansion options.  A facility located in this area would likely not have a 

significant impact on area voltages given the relatively higher system strength in this area.  Facility 

flicker would have to be considered, and might require dynamic reactive power control equipment to 

offset. 

Wind generation integration in eastern PEI is reaching its potential with the current and future Y-104 

system in place.  Loss of Y-104 forces all the wind generation onto the underlying 69kV system.  This has 

significant impacts on the area voltages, particularly at peak and light load scenarios.  In addition, the 

75MVA Church Road 138/69kV transformer limits the amount that can be transferred to the 69kV 

system.  Incremental wind in Eastern PEI may drive the need for additional STATCOM capacity, a second 

138kV transmission line, and/or a fast-acting automatic generation rejection scheme 

18.10   Fossil Fuel-Based Generation 

Table 22 below illustrates the drivers for operation of MECL’s generation in 2013. 
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Table 22.  2013 MECL Generation Operation Figures (MWh) 

Generator 

NBSO - 

Curtailment 

NBSO – 

HTS1 

MECL - 

Test Run 

MECL - Cable 

Loading 

For 

COS 

For 

Others Totals 

CT1 149 5 12 39 23 16 245 

CT2 265 22 17   16 49 369 

CT3 1174 118 3 472 33 408 2208 

Chtn 7     4       4 

Chtn 8     1       1 

Chtn 9     8652       865 

Chtn 10     14552       1455 

Totals 1588 145 23562 511 71 474 5146  

1. HTS - Hold to Schedule 

2. Includes winter operating run, which helps offload cables during peak loading season. 

Table 23 below shows the annual number of hours that Island load is greater than 195MW, which is the 

transfer limit of the existing Cables #1 & 2. 

Table 23.  Annual Hours with Hourly Average Island Load > 195MW 

 

2008 2009 2010 2011 2012 2013 2014 

Jan 1 - Apr 30 18 49 22 44 69 379 568 

Jan 1 - Dec 31 80 101 44 97 205 690 - 

The increasing load will have a direct impact on the number of hours that the Island load is greater than 

195MW, which in turn has the following impacts: 

• Short-Term.  Increasing number of hours of operation will be required from on-Island oil-fired 

generation to relieve submarine cable loading, in advance of the installation of additional 

interconnection cables. 

• Long-Term.  The annual number of hours that voltage support is required in eastern PEI will rise, 

whether from spinning generation or switched (or fixed) capacitors. 

On-Island wind generation reduces the requirement for MECL generation to operate to reduce cable 

loadings, as can be seen in Table 24 below.  

Table 24.  Required on-Island Fossil Fuel-Based Generation for Interconnection Flow Control (MWh) 

 Year 

Interconnection 

Capacity 

2014-

15 

2015-

16 

2016-

17 

2017-

18 

2018-

19 

2019-

20 

2020-

21 

2021-

22 

195MW – no wind 18,996 29,898 43,383 59,091 76,927 96,549 117,682 140,015 

195MW – with wind 2,101 3,785 6,073 9,537 13,592 18,287 24,150 30,969 

300MW1 – with wind - - - - - - - 45 

1. This value shown for illustrative purposes only. 
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18.10.1   Reactive Power Supply Implications 

The system requires additional reactive power support given the increasing load.  Static devices are 

relatively inexpensive and can be switched with relative ease.  The use of static devices is finite, as non-

voltage dependent devices (spinning generation or current-based reactive power devices like 

STATCOMs) are eventually required for both pre- and post-contingency situations. 

The 195MW import cap on the existing system has allowed the system to grow without requiring much 

static reactive power support.  When Island load less wind generation exceeds 195MW, on-Island 

generation has historically been dispatched.  This has provided a de facto source of reactive power. 

With Cable #3 in place, the 195MW import cap is no longer in place under normal operating conditions, 

as Island load can exceed 195MW without requiring on-Island generation to avoid cable thermal 

overloading.  Switched transmission-level capacitors at West Royalty have been proposed in this Plan, as 

have distribution-level capacitors in both eastern and western PEI, to help support local area voltages. 

CT3 and CT4 can provide real power in the Charlottetown area, as well as the associated reactive power 

necessary for voltage support.  If CT4 is installed with a synchronous condenser feature, the 

synchronous condenser will provide much-needed reactive power in the Charlottetown area without 

requiring CT3 or CT4 real power outputs. 

19.0   Financial Analysis of Advancing Major Projects 
The system infrastructure additions recommended in Section 16 are based on load-serving and reliability 

requirements.  Reduced overall operating costs can be achieved if accelerating projects results in 

lowering system loss and generation capacity charges more than offsetting the increased capital and 

maintenance costs of the new infrastructure. 

The two proposed projects that will have a large impact on system losses are the O’Leary 138/69kV 

autotransformer and the Bedeque – Scotchfort – Lorne Valley 138kV circuit.  The O’Leary 138kV source 

requires a new 75MVA transformer to be installed at West Royalty and one of the existing 50 MVA 

autotransformers to be moved to O’Leary. 

19.1.1   Bedeque-Scotchfort-Lorne Valley 138kV Circuit 

Table 25 below shows the financial analysis for accelerating the Bedeque-Scotchfort-Lorne Valley 138kV 

circuit from 376MW Island load (2023) to 315MW Island load (2019). 

The high capacity factor of wind generation in the heating season, combined with the sharp peak of the 

load duration curve, means that on-Island oil-fired generation is not required often even though the 

Island’s load (in absence of generation) would lead to West Royalty transformer overloading. 
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Table 25.  Financial analysis of accelerating Bedeque-Scotchfort-Lorne Valley 138kV 

 2019 2020 2021 2022 2023 NPV1 

System MW 

loss savings 
1.3 1.3 1.4 1.4 1.5 - 

Capacity 

savings2 ($) 
$86,118 $87,841 $96,490 $98,419 $107,558 $260,524 

Loss savings3 

($) 
$415,725 $424,040 $465,791 $475,107 $519,224 $1,257,644 

Projected 

Generation 

Cost4 

$0 $0 $0 $0 $3,000 $1,416 

Project 

carrying cost5 
-$2,271,000 -$2,271,000 -$2,271,000 -$2,271,000 -$2,271,000 -$6,261,580 

Net savings      -$4,741,997 

1. Assumed discount rate of 7.8%. 

2. Assumed annual capacity cost of $60 (2014$) per kw-yr, indexed at 2.0% per year. 

3. Assumed annual energy cost of $80 (2014$) per MWh in 2016, indexed at 2.0% per year. 

4. Incremental cost of generation required to offload West Royalty autotransformers.  Assumes a 

West Royalty autotransformer replaced in 2019 with 75MVA unit.  Assumes $200/MWh 

incremental cost to generate on-Island. 

5. Assumed carrying cost of approximately 10% per year of upfront capital cost. 

The results in Table 25 indicate that acceleration of the Bedeque-Scotchfort-Lorne Valley 138kV circuit is 

uneconomic, and it is more cost-effective to operate Charlottetown-area generation when necessary. 

19.1.2   Bedeque-Scotchfort 138kV Line 

Table 26 below shows the financial analysis of accelerating on the Bedeque-Scotchfort 138kV line by 

four years to 2019 in order to reduce losses and offset the need to operate Charlottetown-area 

generation.  There is a reduction of $5M in upfront capital cost from the Bedeque-Scotchfort-Lorne 

Valley project, which can be attributed to a simpler Scotchfort substation, no Scotchfort-Lorne Valley 

138kV line (Y-102), and no 138kV infrastructure at Lorne Valley. 

Losses on the three 138kV lines feeding the Charlottetown area essentially the same; lower upfront 

capital costs can be attained. 
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Table 26.  Financial analysis of accelerating Bedeque to Scotchfort 138kV Line 

 2019 2020 2021 2022 2023 NPV1 

System MW 

loss savings 
1.3 1.3 1.4 1.4 1.5 - 

Capacity 

savings2 ($) 
$86,118 $87,841 $96,490 $98,419 $107,558 $260,524 

Loss savings3 

($) 
$415,725 $424,040 $465,791 $475,107 $519,224 $1,257,644 

Projected 

Generation 

Cost4 

$0 $0 $0 $0 $3,000 $1,416 

Project 

carrying cost5 
-$1,513,000 -$1,513,000 -$1,513,000 -$1,513,000 -$1,513,000 -$4,171,630 

Net savings      -$2,652,046 

1. Assumed discount rate of 7.8%. 

2. Assumed annual capacity cost of $60 (2014$) per kw-yr, indexed at 2.0% per year. 

3. Assumed annual energy cost of $80 (2014$) per MWh in 2016, indexed at 2.0% per year. 

4. Incremental cost of generation required to offload West Royalty autotransformers.  Assumes a 

West Royalty autotransformer replaced in 2019 with 75MVA unit.  Assumes $200/MWh 

incremental cost to generate on-Island. 

5. Assumed carrying cost of approximately 10% per year of upfront capital cost. 

The results in Table 26 indicate that acceleration of the Bedeque-Scotchfort 138kV line portion alone 

remains uneconomic. 

19.1.3   O’Leary 138/69kV Source 

Table 27 examines the financial benefits of accelerating the O’Leary 138/69kV stepdown source from 

355MWM Island load (2023) to 315MW Island load (2019) 
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Table 27.  Financial analysis of accelerating O’Leary 138/69kV stepdown 

 20195 2020 2021 2022 2023 NPV1 

System MW 

loss savings 
0.1 1.0 0.9 1.0 1.1 - 

Capacity 

savings2 ($) 
$6,624 $67,570 $62,029 $70,300 $78,876 $151,153 

Loss savings3 

($) 
$31,979 $326,184 $299,437 $339,362 $380,764 $729,671 

Project 

carrying cost4 
-$400,000 -$400,000 -$400,000 -$400,000 -$400,000 -$1,102,876 

Net savings      -$222,053 

1. Assumed discount rate of 7.8%. 

2. Assumed annual capacity cost of $60 (2014$) per kw-yr, indexed at 2.0% per year. 

3. Assumed annual energy cost of $80 (2014$) per MWh in 2016, indexed at 2.0% per year. 

4. Assumed carrying cost of approximately 10% per year of upfront capital cost. 

5. Assumed savings generated by installing Sherbrooke 20MVAr capacitors and western 

distribution capacitors, in lieu of the O’Leary 138/69kV source. 

Table 27 shows that there is no economic justification for accelerating the O’Leary source based on loss 

and capacity savings.  As previously stated, the O’Leary 138/69kV source timing may be impacted by 

Summerside’s transmission service level. 

20.0   Conclusions 

1. The cable overload scheme needs to be examined in the short-term to ensure that it targets the 

correct transmission lines and load.   

2. Cable overload scheme and philosophy and settings will change once Cable #3 is in service. 

3. Generation rejection schemes require implementation for both short- and long-term use given 

the rise in on-Island wind generation. 

4. Existing cable protection settings have to be adjusted to ensure that wind can be exported in the 

event that one cable is lost. 

5. General conclusions can be drawn regarding the probable system impacts of incremental wind 

energy generation facilities.  A sizeable wind facility in western PEI will likely require another 

138kV supply to Sherbrooke, presumably using the existing Y-117 easement and infrastructure.  

Additional wind in eastern PEI will require a substantial amount of dynamic voltage support.  

Centrally-located wind can be incorporated relatively easily, excluding siting issues. 

6. Load shedding is a short-term solution to voltage dips driven by forced outages. 
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7. Three – 10MVAr switched capacitors should be installed in the Charlottetown area by 2016, 

preferably at West Royalty station.  These will help to support area voltage, and will allow the 

West Royalty transformers to operate at lower tap positions, giving them more post-

contingency operating room. 

8. An additional 1.8MVAr of distribution-connected capacitors should be added at Victoria Cross by 

2017 to improve post-contingency voltages and prevent area voltage collapse. 

9. An additional 0.9MVAr of distribution-connected capacitors should be added at Dover by 2017 

to improve post-contingency voltage and prevent area voltage collapse. 

10. The incremental Victoria Cross and Dover distribution-connected capacitors should be timer-

switched capacitors, and should be connected for the winter heating season from November 

through March.  Consideration should be given to operating these during summer peaking 

conditions as well.  These capacitors may cause high voltages during shoulder seasons. 

11. Line T-1 can be operated normally closed during winter peak loading while there are two cables 

in service.  This will help to offload the West Royalty transformers when they approach full 

capacity. 

12. Line T-1 should remain normally open between Kensington and Rattenbury when there are 

three cables in service except during periods of maintenance or specific system operating 

conditions. 

13. Line T-11 is projected to require rebuild or reconductoring in 2018 as a result of Summerside’s 

load growth. 

14. Two – 10MVAr switched 69kV capacitors should be installed in Sherbrooke substation by an 

Island load of 290MW (2017) in order to offload the existing transformers under both normal 

operating and contingency situations.  In lieu of the 20MVAr of switched capacitors, Maritime 

Electric and Summerside should jointly explore the economics of operating Summerside 

generation during peak loading periods in an effort to defer the installation of the Sherbrooke 

capacitors. 

15. Distribution-level capacitors can be added at Alberton, O’Leary and Wellington to help support 

western PEI voltages.  These are required during peak loading conditions but should not be 

online during shoulder season loading conditions.  The Engineering Department will have to be 

consulted to determine if an appropriate operating scheme can be developed, as well as 

investigate potential resonance concerns. 

16. In the absence of acceptable distribution-level capacitors for western PEI, a 50MVA, 138/69kV 

transformer should be installed at O’Leary by the time Island load reaches 315MW (2019) in 

order to support western PEI voltage.  This transformer will also provide loading relief to the 

Sherbrooke transformers.  The 138kV source will be an in/out scheme on existing Y-115 line.  

This western source will help reduce the area’s reliance on one supply line, and will offer a 

backup path for area generation up to a certain output level. 

17. Timing of western PEI infrastructure upgrades depends on Summerside’s transmission service 

reservations.  If Summerside selects less than full network or firm service, western PEI upgrades 

can be delayed. 

18. Additional oil-fired generation is required by 304MW Island load for transmission system 

support and load serving purposes, assuming the CTGS closes when Cable #3 is installed. 
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19. Charlottetown substation is the ideal location for the next oil-fired generator as it provides both 

load-serving and voltage support benefits.  It also has most of the infrastructure required to 

incorporate it into the system.  It may be economic to install this gas-fired generation prior to a 

304MW Island load for generation capacity considerations. 

20. Further oil-fired generation should be considered at Charlottetown, Borden, and Sherbrooke 

locations as Island load grows.  Sherbrooke has more system-related benefits than locating 

generation in Borden, although infrastructure requirements may make Sherbrooke less 

desirable. 

21. The Church Road STATCOM may require supplementary switched capacitors and reactors in 

order to have the capability to maintain 1.00pu voltage on the 69kV bus.  Operating experience 

gained since its commissioning in January 2014 suggests the STATCOM will overheat and 

temporarily shut down after extended operation at or near full output.  Controlling switched 

capacitors and/or reactors by the STATCOM will help expand the capabilities of the STATCOM 

system, both under normal operating conditions as well as post-contingency. 

22. A Church Road STATCOM expansion is necessary by the time Island load reaches 355MW in 

order to provide eastern PEI voltage support for losses of generation as well as Y-111 and Y-104. 

23. At no-wind load levels higher than 375MW the system cannot absorb the loss of Y-109 or Y-111 

without voltage collapse or load shedding, even with both CT3 and CT4 fully dispatched.  A third 

Bedeque-area to Charlottetown-area line is required.  Scotchfort is a preferred location for the 

eastern terminal for this new line, given its location along the existing T-4 right of way and 

potential to supply to another eastern PEI 138k/69kV source. 

24. Scotchfort should be configured as a six bay ring bus.  It will use four bays initially, leaving two 

bays for future expansion that can be used for load-serving or wind energy purposes. 

25. Loss of Y-104 at load levels higher than 375MW results in a thermal overload on T-2 as well as 

low voltages across eastern PEI. A 138kV source at Lorne Valley will resolve this issue, and 

provides a second 138kV source into eastern PEI.  This results in three supply paths to eastern 

PEI – T-2, Y-104 and Y-119.  The system can survive the loss of any one of these sources, while 

maintaining all customer load as well as acceptable voltages. 

26. The 138kV source at Lorne Valley should be supplied from the Scotchfort 138kV bus using 

existing T-4 right of way.  The 138/69kV transformer at Lorne Valley should be rated at 75MVA. 

27. The T-4 route is presumed to be easier to attain than a 138kV route from East Royalty to 

Charlottetown to Lorne Valley via T-2.  T-2 is more urban and developed, and clearances 

required by 138kV will be much more difficult to attain given the existing infrastructure and fuel 

storage facilities located on the Charlottetown harbour.  

28. With three cables in service and CTGS closed, the maximum Island load that can be served for 

loss of NB Line 1143 is 304MW in the absence of additional on-Island generation due to NB Line 

1142 thermal limitations.  If another 50MW generator is added in Charlottetown, this level rises 

to 354MW.  Above 354MW, either more on-Island oil-fired generation, or a third Memramcook-

Melrose 138kV transmission line, is required to adequately supply the Island for the loss of NB 

Line 1143. 

29. Cable #4 depends on a) the success of the 2014 PEI Government efforts for procuring federal 

funding for installation in 2016; b) incremental on-Island generation, and c) load growth.  In the 
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absence of additional on-Island generation, Cable #4 is required by the time Island load reaches 

304MW (2018) assuming CTGS is closed when Cable #3 is energized.  For each additional 50MW 

generator added (CT4, CT5, etc), this load level is increased by 50MW. 

30. Cable #5 will likely replace Cables #1&2 when they are removed from service.  Connecting it 

between Murray Corner and Richmond Cove reuses the existing infrastructure, and provides 

geographic diversity between the three submarine cables.  Other routes may be considered as 

circumstances dictate. 

31. Studies should be undertaken in conjunction with NB Power as Island load approaches 400MW 

to determine the appropriate generation and transmission resources for future growth. 

32. Summer peak load power factor is lower than winter peak load power factor.  The summer peak 

load forecast grows more slowly than the winter peak load forecast, and as such summer peaks 

are not expected to drive infrastructure requirements.  Charlottetown area generation will 

eventually need to operate to provide eastern PEI voltage support for summer peaking 

conditions, in addition to their requirements for reducing cable loading. 
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21.0   Summary of Proposed Capital Projects 

Table 28.  Summary of Recommended Capital Projects 

Description Island 

Load 

(MW) 

Projected 

Year 

Cost 

(2014$) 

Three – 10MVAr switched 69kV capacitors at West Royalty 225 2016 $1.5M 

Distribution-connected capacitors at Victoria Cross and Dover 250 2017 $250K 

Two – 10MVAr switched 69kV capacitors at Sherbrooke 290 2017 $1.2M 

Rebuild or reconductor T-11 300 2018 $510K 

Additional gas turbine ‘CT4’ at Charlottetown Plant site 304 2018 $50M 

50MVA O’Leary 138/69kV transformer 315 2019 $4.0M 

Church Road STATCOM Expansion 355 2023 $500K 

138kV line Scotchfort to Lorne Valley; 138/69kV transformer at 

Lorne Valley 

375 2023+ $7.6M 

138kV line Bedeque area to Scotchfort 375 2023+ $15.1M 

Cable #4 between NB and PEI 304/3541 2018/2022 $70M 

1. Cable #5 required at 354MW Island load if Cables #1&2 are retired.
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Appendix A.  US EIA Natural Gas Price Forecast; Henry Hub Spot Price 

 

 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

(2012$ per 

MMBtu) 
4.07 2.75 3.60 3.74 3.74 4.14 4.40 4.80 4.66 4.38 4.67 4.82 4.96 5.12 5.23 

(nominal $ 

per MMBtu) 
4.00 2.75 3.66 3.86 3.93 4.41 4.76 5.27 5.19 4.96 5.37 5.64 5.90 6.20 6.45 

 

 

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 

(2012$ per 

MMBtu) 
5.36 5.49 5.59 5.78 6.03 6.17 6.36 6.59 6.74 6.92 7.18 7.23 7.26 7.42 7.65 

(nominal $ 

per MMBtu) 
6.72 7.00 7.26 7.63 8.12 8.47 8.91 9.41 9.83 10.31 10.93 11.23 11.53 12.04 12.69 
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Appendix B.  System Load Forecast 

 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 

Energy (GWh) 1,422 1,465 1,506 1,553 1,599 1,644 1,688 1,732 1,775 1,820 1,866 1,913 1,961 

Winter Peak 

(MW) 
272 281 289 299 309 321 331 342 353 365 376 388 401 

Summer Peak 

(MW) 
200 204 208 212 215 219 223 227 231 233 235 236 238 
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Appendix C.  System Load Duration Curves 2008-2013 
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Appendix D.  System Capacitor List 

 

SCADA 

Switched 

Timer 

Switched 

PF 

Switched 

Fixed (Timer) - 

on manual 

Fixed (hard 

wired) TOTAL 

Substation (MVAR) (MVAR) (MVAR) (MVAR) (MVAR) (MVAR) 

UPEI (customer owned)     0.55   0.45 1.00 

St. Eleanor's   0.90       0.90 

Albany   1.80     0.45 2.25 

Borden           0.00 

Wellington   0.90     0.30 1.20 

O'Leary   0.90     0.30 1.20 

Alberton   1.80     0.45 2.25 

New Annan         0.90 0.90 

Rattenbury         0.45 0.45 

Hunter River   0.90       0.90 

West Royalty 25kV   2.70     1.35 4.05 

Charlottetown 13.8kV   2.70       2.70 

Scotchfort       0.90 0.45 1.35 

Cross Roads 1.80 0.90       2.70 

Georgetown   0.90       0.90 

Dingwells Mills   0.90       0.90 

Souris   0.90     0.90 1.80 

Victoria Cross   1.80       1.80 

Dover   0.90       0.90 

West Royalty 13.8kV   5.40     1.35 6.75 

Charlottetown X4 13.8kV   0.90       0.90 

TOTAL 1.80 25.20 0.55 0.90 7.35 35.80 
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Appendix E.  System Conductor List 

Line 

Number From To 

Voltage 

(kV) Conductor 

Rating 

(MVA) 

Line Length 

(km) 

Cable1 Murray Corner Richmond Cove 138 475 cu. 111 21.7 

Cable2 Murray Corner Richmond Cove 138 475 cu. 111 21.7 

Y101 Richmond Cove Bedeque 138 954 ACSR 241 9.5 

Y103 Richmond Cove Bedeque 138 954 ACSR 241 9.5 

Y105 Bedeque Sherbrooke 138 477 ACSR 160 15.8 

Y107 Borden Bedeque 138 477 ACSR 160 8.4 

Y108 Y-112 Tap Hermanville 138 477 ACSR 160 10.3 

Y109 Bedeque West Royalty 138 740.8 AASC 189 40.9 

Y111 Bedeque West Royalty 138 740.8 AASC 189 40.9 

Y112 Church Road Elmira 138 477 ACSR 160 34.7 

Y113 Borden Sherbrooke 138 477 ACSR 160 24.9 

Y115 Sherbrooke West Cape 138 740.8 AASC 189 81.0 

T1 Sherbrooke Cavendish Farms 69 477 ACSR 80 7.9 

T1 Cavendish Farms Kensington 69 477 ACSR 80 4.5 

T1 Kensington Rattenbury 69 477 ACSR 80 10.3 

T1 Rattenbury Hunter River 69 477 ACSR 80 12.6 

T1 Hunter River West Royalty 69 477 ACSR 80 19.2 

T2 Charlottetown Cross Roads 69 477 ACSR 80 4.8 

T2 Cross Roads Lorne Valley 69 477 ACSR 80 30.5 

T3 Borden McCain Foods 69 4/0 ACSR 41 4.8 

T3 McCain Foods Albany 69 4/0 ACSR 41 0.5 

T4 Charlottetown Scotchfort 69 4/0 ACSR 41 21.7 

T4 Scotchfort Lorne Valley 69 4/0 ACSR 41 21.4 

T5 Sherbrooke St Eleanors 69 477 ACSR 80 4.7 

T5 St Eleanors Wellington 69 477 ACSR 80 15.9 

T6 Lorne Valley Georgetown 69 4/0 ACSR 41 14.6 

T8 Lorne Valley Dingwells Mills 69 477 ACSR 80 23.7 

T8 Dingwells Mills Church Road 69 477 ACSR 80 8.0 

T8 Dingwells Mills Souris 69 4/0,477 ACSR 41 19.6 

T10 Lorne Valley Victoria Cross 69 4/0 ACSR 41 18.0 

T10 Victoria Cross Dover 69 4/0 ACSR 41 18.0 

T11 Sherbrooke Summerside 69 2/0 ACSR 32 4.3 

T13 West Royalty UPEI 69 477 ACSR 80 3.7 

T13 UPEI Charlottetown 69 477 ACSR 80 2.6 

T15 West Royalty Charlottetown 69 477 ACSR 80 10.1 

T21 Wellington  O' Leary 69 477 ACSR 80 33.6 

T21 O' Leary Alberton 69 4/0 ACSR 41 19.3 

T23 Alberton T25,T23 jnc. 69 4/0 ACSR 41 17.9 

T23 T25,T23 junc. North Cape 69 4/0 ACSR 41 10.3 

T25 T23, T25 junc. Norway 69 4/0 ACSR 41 4.1 

T25 Norway WEICan 69 4/0 ACSR 41 2.7 

T25 WEICan Aeolus 69 4/0 ACSR 41 0.3 

T25 T25,T23 junc. Aeolus 69 4/0 ACSR 41 7.1 

     

TOTAL 695.9 
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Executive Summary 
Maritime Electric submitted an application to IRAC in June 2015 for approval to install a second 
nominal 50 MW combustion turbine in Charlottetown (“CT4”) by the end of 2017.  During the 
approval process, transmission system study work undertaken in New Brunswick uncovered an 
additional 120 MW of firm transmission capacity using existing system equipment and resources.  
Maritime Electric is entitled to 50 MW of additional firm transmission capacity, and the remaining 70 
MW will be offered to interested customers through an open season process.  There are no indications 
from New Brunswick that additional transmission system capacity, designed to relieve the existing 
southeastern New Brunswick transmission constraints, is being planned or constructed.  Maritime 
Electric withdrew its application for CT4 in late January 2016. 
 
PEI load is increasing to the point where spare thermal capacity that was built into the system in the 
past has been used up, and existing system elements will be unable to maintain system voltages post-
contingency.  Certain single contingencies occurring during peak load situations will lead to post-
contingency overloads of the Sherbrooke and West Royalty OLTCs, as well as low eastern PEI 
voltages.  PEI will not be able to meet the reliability standards set out by NERC standard TPL-001-4 
(Transmission System Planning Performance Requirements) without system changes or upgrades. 
 
The existing PEI undervoltage load shedding (UVLS) program should be reviewed and revised if 
necessary to ensure that system stability is maintained during post-contingency low voltage events in 
eastern PEI.  Line T-10 is the best candidate for inclusion, as the southern Kings County area provides 
a significant draw on a weak system.  When Y-104 is completed, additional loads on T-8 can be 
considered.  Reduction of Charlottetown area load levels is less effective at combating eastern PEI 
voltage issues.  Assuming 30 MVAr of capacitors are added at Charlottetown and Lorne Valley in 
2016, UVLS will not likely be required in response to a single contingency outage until at least 2020.  
However it will be useful in response to a rare double contingency event, helping to keep the entire 
Island from blacking out. 
 
A synchronous condenser located at the Charlottetown Plant site will support eastern PEI voltages for 
single element outages both pre- and post-contingency, providing better customer reliability.  UVLS 
would not likely be needed until at least 2024 in response to a single contingency outage with a 
synchronous condenser in place.  A standalone synchronous condenser would also provide two 
critical spares for CT3 – the synchronous machine and step-up transformer.  Both these items are 
long-lead time maintenance items, and a loss of either on CT3 could lead to a prolonged 
unavailability of CT3.  A Charlottetown-located standalone synchronous condenser should be in place 
by the end of 2018, as it will provide both critical spares and reduce the need to shed customer load 
due to low voltage events. 
 
The T-1 open point should be shifted east of Rattenbury by 2021 and east of Hunter River in 2022, in 
order to keep West Royalty OLTC loading under 100 per cent during normal system operating 
conditions.  It can be returned to its historical location between Rattenbury and Kensington once at 
least one West Royalty OLTC has been upgraded to 75 MVA, which is expected in 2023. 
 
T-1 could also be operated closed between Sherbrooke and West Royalty to help support eastern PEI 
voltages post-contingency up to 2022.  This would relieve loading on the West Royalty 138/69 kV 
OLTCs but would in turn lead to overloads on the Sherbrooke 138/69 kV OLTCs.  Operating T-1 
closed would require Summerside to operate its diesel plant generation in absence of wind generation 
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in order to offload the Sherbrooke OLTCs, and would ultimately require both Summerside and 
Maritime Electric to shed load under normal system operating conditions to maintain acceptable 
OLTC loadings.  It is recommended that T-1 only be closed in response to system maintenance or 
outage conditions, and not in response to normal system operating conditions. 
 
Sherbrooke OLTCs will overload by 2020 under normal system operating conditions whether T-1 is 
open or closed.  Summerside will have to operate generation or curtail its load to keep Sherbrooke 
OLTC loading under 100 per cent.  All costs associated with reducing non-firm load in order to 
offload the Sherbrooke OLTCs – whether through generation or load curtailment – are solely the 
responsibility of Summerside.  Once Summerside has reached its firm load level, any additional 
generation or load curtailment costs will be shared on a proportional basis by Maritime Electric and 
Summerside. 
 
The following eastern PEI infrastructure additions are recommended: 
 
 322 MW (2023) – Replace one West Royalty 50 MVA OLTC with a 75 MVA OLTC to avoid 

West Royalty OLTC overloads.  The replaced 50 MVA OLTC can be kept as a critical system 
spare. 

 361 MW (2027) – Replace second West Royalty 50 MVA OLTC with a 75 MVA OLTC to 
avoid West Royalty OLTC overloads.  Add 138 kV line from Bedeque to Scotchfort (ring bus) 
to Lorne Valley, plus a Lorne Valley 138/69 kV stepdown station, to avoid T-2 overloads and 
provide overall eastern PEI voltage support.  Add O’Leary 138/69 kV stepdown station, using 
Y-115 as the 138 kV source.  This will help support western PEI voltages. 

 381 MW (2029) – Replace remaining West Royalty 50 MVA OLTC with a 75 MVA OLTC. 
 391 MW (2030) – Add 20-30 MVAr of 69 kV capacitors at West Royalty to offset reactive 

power flows through the West Royalty OLTCs. 
 
Additional reactive power sources may be required – likely on both transmission and distribution 
systems – to offset load reactive power requirements as well as transmission system reactive power 
consumption. 
 
If CT3 is the only Charlottetown-area generation source, a double contingency event – such as the 
loss of a Y-109/Y-111 tower or the west end of the West Royalty 69 kV bus – will lead to supply 
shortages in eastern PEI.  If the double contingency event cannot be quickly rectified, eastern PEI 
could face lengthy supply deficiencies.  CTGS will be unable to supply load during a double 
contingency event if it is in long-term layup.  Eastern PEI wind generation may provide intermittent 
relief during a double-contingency event, however if CT3 is used to balance this wind generation, the 
combined amount of wind and diesel generation will be limited to 50 MW. 
 
The Company should develop a procedure to detail steps to be taken during a rolling blackout 
situation.  This risk will be higher in the future should CT4 not be installed, as the limited amounts of 
transmission and quick-start generation available in the Charlottetown area will constrain how much 
load can be restored during a double contingency event. 
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1.0 Introduction 
 

This document is an addendum to the PEI Transmission Plan 2014 (‘2014 Plan’). 
 

The 2014 Plan recommended that CT4 be installed at the Charlottetown Plant site in 2017, 
and all subsequent analysis included CT4.  CT4 was driven primarily by the need to locate 
generation capacity downstream from the mainland transmission constraint, which limited the 
amount of firm generating capacity that PEI could acquire from off-Island.  There were 
benefits to the transmission system to locating CT4 in Charlottetown, as it provided backup to 
the Island 138 kV transmission system, and also provided voltage support in eastern PEI if a 
synchronous condenser was added to the CT4 package. 

 
Maritime Electric submitted an application to IRAC in June 2015 for approval to install CT4 in 
Charlottetown by the end of 2017.  During the approval process, transmission system study 
work undertaken in New Brunswick uncovered an additional 120 MW of firm transmission 
capacity using existing system equipment and resources.  Maritime Electric is entitled to 50 
MW of additional firm transmission capacity, and the remaining 70 MW will be offered to 
interested customers through an open season process.   There are no indications from New 
Brunswick that additional transmission system capacity, designed to relieve the existing 
southeastern New Brunswick transmission constraints, is being planned or constructed.  
Maritime Electric withdrew its application for CT4 in late January 2016. 

 
This study provides an updated examination of the stresses on the central and eastern PEI 
transmission system.  It looks at the adequacy of the existing transmission system considering 
projected load increases, in absence of CT4 and CTGS at the Charlottetown Plant site.  It also 
provides recommendations for purchase of critical spares and other equipment upgrades.  

 
2.0 Transmission Planning Criteria 
 

This peak load study was undertaken to determine the system reliability impacts with no CT4 
or CTGS in service for the projected Island peaks between 2018 (282 MW Island load) and 
2030 (391 MW Island load).  DSM load reduction levels, which were included in the load 
forecast, were assumed to remain in place. 

 
The additional eastern PEI capacitors scheduled to come into service in 2016 at 
Charlottetown (20 MVAr) and Lorne Valley (10 MVAr) were assumed to be in place.  The 
Engineering group is currently designing these two installations and is concerned about the 
potential of harmonics being produced by the interaction between these capacitors and other 
system components.  The conclusions of this addendum will change if it is uneconomic or 
technically unfeasible to install these capacitors on the 69 kV system. 

 
Two system configurations – one with a synchronous condenser at the Charlottetown Plant site 
and one without – were examined to determine the impact of a synchronous condenser on the 
system.  Analysis was based on the NERC standard TPL-001-4 (Transmission System Planning 
Performance Requirements). 
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TPL-001-4 Scenario P1 – Single Contingency 
Scenario P1 (Single Contingency) states that no firm load is to be lost in response to an 
outage of a non-radial single element such as a generator or transmission line. 

 
Footnote 12 in Table 1 in this NERC standard states that Non-Consequential Load Loss is 
allowed in limited circumstances.  One way to achieve this is through an undervoltage load 
shedding (UVLS) program, which sheds load in response to system low voltage events that 
could lead to customer load issues, or eventually drag the system into instability. 

 
TPL-001-4 Scenario P2 – Single Contingency 
Scenario P2 (Single Contingency) states that firm load can be lost immediately post-
contingency in response to an outage of a bus section.  This could be a loss of the West 
Royalty 138 kV bus (taking out all of eastern PEI) or an outage to the West Royalty 69 kV East 
(one OLTC) or West (two OLTC) buses.  Such forced outages are rare on the Island system.  A 
forced outage on a West Royalty 69 kV bus also disconnects a portion of the West Royalty-
supplied customer load, which lowers overall station loading.  When these outages occur, 
system adjustments are made and load is restored through ECC operator action. 

 
The issue being examined in this study under P2 (Single Contingency) is the ability of the ECC 
operators to restore all customer load in response to a bus (and, by extension, a West Royalty 
or Church Road 138/69 kV OLTC) outage. 

 
Immediate load shedding may be required either by ECC operator action or through special 
protection schemes (SPS) to protect equipment from thermal damage. 

 
TPL-001-4 Scenario P7 – Multiple Contingency 
TPL-001-4 allows for firm load shedding immediately post-contingency and in the longer term 
in response to these low risk events.  A loss of a Y-109/Y-111 double-circuit tower falls under 
category P7 (Multiple Contingency).  Also examined is load restoration after a sustained West 
Royalty 69 kV West bus outage, which would remove two West Royalty OLTCs (X5 and X7) 
from service. 

 
Sherbrooke 138/69 kV OLTC Loading 
The two Sherbrooke 138/69 kV OLTCs will exceed 100 per cent loading by the end of this 
decade under a number of scenarios.  As Summerside supplies a portion of its load through 
non-firm transmission service, Summerside must reduce its non-firm draw from the system 
during periods of constraint to the level where all system equipment is operated within its 
capabilities.  This can be accomplished in a number of ways, including: 

 
1. Maritime Electric moving the open point on T-1 when there is spare capacity at West 

Royalty; 
2. Operating Summerside generation; 
3. Curtailing Summerside load; and 
4. Dispatch of CTs (CT1, CT2 or CT3). 

 
The costs associated with the dispatch of generation would be the sole responsibility of 
Summerside.  If constraints exist after Summerside has reduced its non-firm load to zero, any 
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incremental load shedding and incremental generation costs would be shared proportionally 
by Summerside and Maritime Electric. 

 
Under Voltage Load Shedding (UVLS) 
UVLS is a tool that can be used to help maintain system stability by quickly shedding a defined 
amount of load in response to unacceptably low voltages.  The intent of a UVLS program is to 
cause only short-term outages until the ECC can dispatch resources necessary to restore the 
load.  A UVLS program is an acceptable solution to defined single or double element outages, 
up to the point where all customer load cannot be fully restored by ECC operator action post-
contingency, or the contingency causes system stability issues even with UVLS in operation.  At 
that point other solutions must be considered. 

 
Maritime Electric currently has a UVLS program in place, and this needs to be reviewed given 
the upcoming system additions (Cables #3&4, Y-104).  Opening T-10 through UVLS will 
most likely provide good system response, as T-10 has a significant amount of connected 
load in a weak system location.  T-8 will also be a good candidate for inclusion once Y-104 
construction is complete, as the eastern PEI wind generation will be able to flow through Y-
104 when T-8 is opened.  Disconnecting Charlottetown load through UVLS is not as effective 
at boosting the voltage profile as T-10 or T-8, since Charlottetown load is in a relatively 
stronger part of the system.  More load curtailment would be required in Charlottetown to 
have the same impact on voltage as cutting load on T-10 or T-8. 

 
2.1 Differences between this Study and the PEI Transmission Plan 2014 

There are several differences between this study and the 2014 Plan: 
 

 The 2014 Plan assumed CT4 was in operation by the end of 2017, based on PEI 
capacity shortages resulting from mainland transmission constraints.  This study 
examined the system without CT4 being in service. 

 This study assumed expanded use of UVLS to respond to the first contingency up to the 
point where system stability was threatened, whereas the 2014 Plan states that 
“Maritime Electric feels that UVLS is acceptable while the risk of outage to a customer 
remains below 1 per cent of annual hour exposure”. 

 The load forecast used in this study is based on the February 2015 peak load forecast, 
and is consistent with the load forecast submitted to IRAC in June 2015 as part of the 
CT4 application.  The load forecast used in the 2014 Plan was based on a 2013 load 
forecast. 

 This study assumed four submarine cables will connect PEI and New Brunswick.  The 
2014 Plan was based on three cables, and examined the fourth as a sensitivity 
analysis. 

 
3.0 Synchronous Condenser 
 

A synchronous condenser is essentially a synchronous machine, operating as a motor, where 
the rotor excitation is controlled such that the motor either produces or absorbs reactive 
power. 
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The optimal location for a synchronous condenser is the Charlottetown substation at the 
Charlottetown Plant site: 

 
 This substation has 69 kV connections to both West Royalty and eastern PEI, and also 

serves a significant portion of the Charlottetown load; 
 There is significant supporting infrastructure already in place; and 
 Charlottetown substation has a high level of reliability. 

 
Locating a synchronous condenser in eastern PEI (such as at Lorne Valley) would have local 
area benefits, however: 

 
 It would not be able to provide much assistance when deeper system issues arise; 
 Its size would be limited given the amount of local area load; and 
 Lorne Valley has a much lower level of reliability than does the Charlottetown 

substation. 
 

There are two options for installing a synchronous condenser at the Charlottetown Plant site.  
Both will have a similar impact on the system when they are operating, and as such the 
loadflow analysis did not differentiate between the two options.  Further discussion and a 
recommended option are included in Section 9. 

 
4.0 Charlottetown Thermal Generating Station 
 

The Charlottetown Thermal Generating Station (CTGS) has five boilers and five turbine-
generators that were installed between 1951 and 1967.  The original equipment 
manufacturers are no longer in business, and their successors do not stock spare parts for 
equipment of this vintage.  Many repairs are made to this equipment using parts 
manufactured by machinists at the CTGS, based on drawings or sometimes simply replicating 
the broken part. 

 
The CTGS requires roughly $41M CAD in upgrades in order to operate for another 10-15 
years.  Maritime Electric has determined that this required capital infusion, when combined 
with the advanced ages of CTGS operators and annual operating costs, is both uneconomic 
and imprudent.  Maritime Electric has determined that the CTGS be placed in long-term layup 
in 2018, with decommissioning commencing in 2021. 

 
In order to lay up and eventually decommission the CTGS, Maritime Electric needs to ensure 
that sufficient system generating and backup capability is available.  There are several system 
normal or single contingency issues that need to be addressed: 
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Table 1 

CTGS Backup Issues 
Issue Solution 

Submarine Cables #1&2 transfer limit of 200 
MW with both cables in service 

Installation of submarine Cables #3&4, 
scheduled to be in service by Q4 2017 

Submarine Cable transfer limit of 100 MW with 
one cable out of service 

Installation of submarine Cables #3&4, 
scheduled to be in service by Q4 2017 

West Royalty OLTC transfer limit of 100 MVA with 
one West Royalty OLTC out of service 

Operate CT3 to offload remaining transformers 

New Brunswick firm transfer limit of 130 MW 1. Dispatchable generation capacity is required 
downstream of the constraint.  This can 
acquired through contract (through existing 
generating units) or construction of additional 
generation (CT4) 

2. Additional transmission capacity is required to 
remove the constraint 

 
The CTGS cannot be laid up or decommissioned until a solution is found to ensure Maritime 
Electric meets its generating capacity obligations.  Assuming it does, CTGS will not be 
required for single contingency (P1 or P2) issues. 

 
Closure of the CTGS will restrict Maritime Electric’s load-serving ability in response to certain 
double contingency (P7) events, as will be described later in this document.  P7 events are 
rare, and as such pose a low annual probability of occurrence.  However, customer load 
supply will be severely impacted when they do occur, especially if CT3 is the only dispatchable 
generation located east of Borden. 

 
5.0 Single Contingency Outages – P1 and P21 
 
5.1 282 MW Island Peak (2018), Synchronous Condenser, No Wind 
 

5.1.1 Single Element Outage (P1) 
All single element (P1) outages result in acceptable voltages with T-1 open or closed.  
A Y-104 outage causes West Royalty OLTC overloading if T-1 is initially open (112 
per cent) or closed (101 per cent).  Dispatching CT3 at minimum output will remove 
the West Royalty OLTC overload situation in both cases.  UVLS is not required. 

 
5.1.2 Single Element Outage (P2) 

Loss of a West Royalty bus section can lead to post-contingency overloads on the 
remaining West Royalty OLTC(s).  Load shedding may be required, depending on 
which West Royalty 69 kV bus section is lost.  All load can be restored using CT3 

                                                           
1 All results are based on 2016 installation of 20 MVAr of capacitors at Charlottetown, and 10 MVAr of capacitors at 

Lorne Valley.  Failure to install these capacitors will result in acceleration of both West Royalty OLTC upgrades as well 
as installation of additional 138 kV transmission line capacity between the Bedeque and Charlottetown areas. 
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dispatch if only one West Royalty OLTC remains out of service after ECC operator 
action.  UVLS is not required. 

 
5.1.3 Summary 

UVLS is likely not required to support eastern PEI voltages if a synchronous condenser 
is operating.  Other load shedding may be required post-contingency in response to a 
P2 outage.  All system load can be restored by using CT3 assuming at most one West 
Royalty OLTC remains out of service. 

 
5.2 282 MW Island Peak (2018), No Synchronous Condenser, No Wind 
 

5.2.1 Single Element Outage (P1) 
A loss of Y-109 or Y-111 with T-1 open causes eastern PEI voltage to drop roughly 9 
per cent, lowering Victoria Cross and Dover to around 0.90 pu.  UVLS might be 
needed to protect the system against unacceptable voltages.  Dispatch of CT3 brings 
the voltages back up to more acceptable levels.  A loss of Y-104 causes the West 
Royalty OLTCs to overload but CT3 dispatch can resolve this within 10 minutes. 

 
Closure of T-1 at this Island load level, in absence of wind generation, requires 
Summerside to operate its generation at 10 MW to reduce Sherbrooke OLTC loading 
under normal system operating conditions.  This is within the 15 MW rating of its 
diesel generator plant.  A loss of Y-109 or Y-111 causes eastern PEI voltages to drop 
roughly 3 per cent, leading to Sherbrooke OLTC loads of 110 per cent.  CT1, CT2 or 
CT3 could be dispatched to bring Sherbrooke loading back to acceptable levels.  
Alternatively, Summerside would need to curtail 10 MW of non-firm load in addition 
to full Summerside diesel plant output, or have Maritime Electric dispatch a CT, in 
order to offload the Sherbrooke OLTCs.  UVLS would not be required to maintain 
acceptable system voltages post-contingency with T-1 closed.  Loss of Y-104 causes 
minor overloads on both West Royalty and Sherbrooke OLTCs.  CT3 dispatched at 
minimum output will overcome these overloads. 

 
5.2.2 Single Element Outage (P2) 

Load shedding may be required post-contingency to protect against thermal overloads 
against remaining equipment.  Voltages may also be unacceptable and UVLS could 
be used to protect the system stability.  Once the ECC operator has been able to 
dispatch the appropriate resources (CT3), all system load can be restored. 

 
5.2.3 Summary 

With no synchronous condenser in place, a UVLS is required if T-1 is operated open.  
Operating T-1 closed prior to an outage improves post-contingency voltages by 
roughly 6 per cent but requires Summerside to operate its generation under normal 
system operating conditions to reduce Sherbrooke OLTC loading. 

 
5.3 304 MW Island Peak (2021), Synchronous Condenser, No Wind 

West Royalty OLTCs reach 100 per cent loading in 2020 (295 MW Island load) under normal 
system operating conditions.  Line T-1 can remain open at 304 MW Island load, but the open 
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point should be moved east of Rattenbury so that is served from Sherbrooke substation in 
order that West Royalty OLTC loading is lowered to 100 per cent.  Summerside would be 
required to curtail 10 MW of load (through load curtailment or diesel plant generation 
dispatch) in order to reduce Sherbrooke loading to 100 per cent. 

 
5.3.1 Single Element Outage (P1) 

Eastern PEI voltages remain acceptable post-contingency with a synchronous 
condenser in service.  Outages to Y-109 or Y-111 cause a slight overload in the 
remaining 138 kV line feeding West Royalty.  An outage to Y-104 causes West Royalty 
OLTCs to load to 119 per cent with no voltage issues present; dispatch of CT3 will 
resolve the overloads.  UVLS is not required. 

 
5.3.2 Single Element Outage (P2) 

Loss of a West Royalty bus section can lead to post-contingency overloads on the 
remaining OLTC(s).  Load shedding may be required if the overload is high enough, 
depending on which West Royalty 69 kV bus section is lost.  All load can be restored 
using CT3 dispatch if only one West Royalty OLTC remains out of service.  UVLS is not 
required. 

 
5.3.3 Summary 

UVLS is likely not required to support eastern PEI voltages if the synchronous 
condenser is operating.  Other load shedding may be required post-contingency in 
response to a P2 outage.  All system load can be restored by using CT3 if at most one 
West Royalty OLTC remains out of service. 

 
5.4 304 MW Island Peak (2021), No Synchronous Condenser, No Wind 

As in Section 5.3, the T-1 open point should be moved east of Rattenbury to offload the West 
Royalty OLTCs. 

 
5.4.1 Single Element Outage (P1) 

Loss of Y-109 or Y-111 causes unacceptable eastern PEI voltages.  UVLS would be 
required to shed load until CT3 could be dispatched. 

 
With T-1 closed, Summerside generation would have to be dispatched at 15 MW 
(maximizing the diesel plant’s output) in order to offload the Sherbrooke OLTCs to 
100 per cent.  Post-contingency voltages are acceptable for losses of Y-109 and Y-
111; however, Sherbrooke loading rises to 115 per cent post-contingency.  Additional 
Summerside load curtailment or dispatch of Maritime Electric CTs would be required. 

 
5.4.2 Single Element Outage (P2) 

Loss of a West Royalty bus section will lead to post-contingency overloads on the 
remaining OLTC(s).  Load shedding may be required if the overload is high enough, 
depending on which West Royalty 69 kV bus section is lost.  UVLS is not likely required 
as eastern PEI voltage remain acceptable but low. 
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All load can be restored with T-1 closed and CT3 operating if only one West Royalty 
OLTC remains out of service after ECC operator action. 

 
5.4.3 Summary 

By 2021, UVLS will be required in response to a single element (P1) outage if there is 
no synchronous condenser and T-1 is operated open.  If T-1 is operated closed, a 
UVLS may not be required.  Regardless of the operating status of T-1, Summerside will 
have to reduce its load through generation or curtailment to relieve Sherbrooke OLTC 
loading. 

 
5.5 Post-2021 Load Levels for No-Wind Cases 

Table 1 below summarizes the issues and resolutions for post-2021 system studies.  It assumes 
T-1 is operated with an open point, since operating T-1 closed will require Summerside, and 
possibly Maritime Electric, load shedding. 

 
Table 2 

Summary of Post 2021 Loadflow Studies 
Load 
(Year) 

Synch 
Condenser Issue Resolution 

313 MW 
(2022) 

Notes T-1 open point between Hunter River and West Royalty to offload West Royalty 
OLTCs 

Yes No issues. None required. 
No Low eastern PEI voltages for loss of 

Y-109 or Y-111 
UVLS (likely T-10) may be required for 
loss of Y-109 or Y-111 

322 MW 
(2023) 

Notes T-1 open point between Rattenbury and Kensington.  Assume replace one 50 
MVA West Royalty OLTC with a 75 MVA OLTC due to increased station 
loadings 

Yes With new 75 MVA West Royalty 
OLTC out of service, remaining two 
50 MVA West Royalty OLTCs 
overload at peak load even with 
CT3 operating at maximum output. 

Replace a second 50 MVA West Royalty 
OLTC with a 75 MVA OLTC, or keep the 
first replaced 50 MVA unit as a critical 
system spare at West Royalty2 

No Extreme low voltages for loss of Y-
109.  System on the verge of 
collapse for loss of Y-111. 

Significant eastern PEI UVLS required – T-
10 and perhaps T-8 as well. 

331 MW 
(2024) 

Notes T-1 open point between Rattenbury and Kensington. 
Yes Low eastern PEI voltages for loss of 

Y-109 or Y-111. 
May need UVLS for eastern PEI even with 
synchronous condenser operating 

No System issues for loss of Y-104 (low 
voltages), Y-109 (extreme low 
voltages) and Y-111 (system 

UVLS can solve Y-109 low voltage issue.  
Y-111 issues resolved by addition of a 
synchronous condenser, additional 

                                                           
2 This choice of adding a second 75 MVA West Royalty OLTC, or keeping the replaced 50 MVA at West Royalty as a 

critical spare can be applied from years 2023 through 2025. 
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collapse). switched capacitors or a third Bedeque 
to Charlottetown 138 kV source3. 

341 MW 
(2025) 

Notes  
Yes Extremely low eastern PEI voltages 

for loss of Y-109 or Y-111 
UVLS required for loss of Y-109 or Y-
111 

No System issues for loss of Y-104 (low 
voltages), and Y-109 or Y-111 
(system collapse). 

Similar resolution options as in 2024 
above. 

351 MW 
(2026) 

Notes T-2 reaches 100 per cent loading with Y-104 out between West Royalty and 
West St. Peters. 

Yes Extremely low eastern PEI voltages 
for loss of Y-109 or Y-111 

UVLS requires for loss of Y-109 or Y-
111. 

No System issues for loss of Y-104 (low 
voltages), and Y-109 or Y-111 
(system collapse). 

As above. 

361 MW 
(2027) 

Notes Replace second West Royalty 50 MVA OLTC with a 75 MVA OLTC.  Added third 
138 kV line from Bedeque area to Charlottetown area to avoid T-2 overload 
with Y-104 out of service4.  Add O’Leary 138/69 kV stepdown source plus Y-
115 in/out to O’Leary to boost voltages in western PEI.  Install 50 MVA OLTC 
removed from West Royalty at O’Leary. 

Yes No issues None required. 
No Low voltages across eastern PEI for 

loss of Y-109 or Y-111 
None required. 

371 MW 
(2028) 

Notes  
Yes No issues None required. 
No Low voltages across eastern PEI for 

loss of Y-109 or Y-111 
UVLS required on T-10 for loss of Y-109 
or Y-111. 

381 MW 
(2029) 

Notes West Royalty remaining 50 MVA transformer overloads for loss of one of other 
two West Royalty transformers.  Upgrade last 50 MVA West Royalty transformer 
to 75 MVA.  34 MVAr flowing through West Royalty transformers under peak 
load, no wind, system normal. 

Yes Low voltages for loss of Y-109 or Y-
111. 

May need UVLS without additional 69 kV 
capacitors. 

No Low voltages across eastern PEI for 
loss of Y-109 or Y-111 

UVLS required on T-10 for loss of Y-109 
or Y-111. 

                                                           
3 Using additional switched capacitors to help support voltage may have limited value as their output deteriorates as the 

square of the voltage.  At high load levels, loss of Y-109 or Y-111 causes a significant voltage drop, and the 
capacitor’s output is less than it would be a lower load levels.  Engineering may have concerns with harmonics given the 
amount of capacitors on the weak eastern PEI system.  A 138 kV line between Bedeque area and Charlottetown area is 
another option, but this can be delayed until it is necessary for secondary reasons (361MW). 

4 Study assumes a) 138 kV transmission line added between Bedeque and Scotchfort; b) Ring bus at Scotchfort with four 
line connections: Y-104 to Charlottetown, Y-104 to West St. Peters, Y-119 to Bedeque, Y-119 to Lorne Valley; and c) 
Lorne Valley has a 75 MVA 138/69 kV stepdown OLTC. 
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391MW 
(2030) 

Notes Added 20 MVAr of capacitors on Charlottetown 69 kV bus to help offset reactive 
power flow through West Royalty OLTCs5.  Normal system voltage too low pre-
contingency. 

Yes No issues None required. 
No Low voltages across eastern PEI for 

loss of Y-109 or Y-111 
UVLS required on T-10. 

 
5.5.1 Post-2021 Observations 

Low voltages in eastern PEI will continue to be a concern.  As load increases, the 
system’s increasing reactive power requirements will have to be addressed.  
Engineering will need to be consulted on the optimal location for load-driven 
capacitance.  Harmonics, step changes and distribution station transformer loading 
will all be factors in deciding whether capacitance should be added on the distribution 
or transmission systems.  Harmonics will continue to be an issue given the high system 
load and low overall system strength. 

 
The transmission system will also require additional capacitance to offset increasing 
transmission system reactive power consumption resulting from higher line loadings.  
Additional 138 kV line paths will help to alleviate this issue. 

 
Capacitors on 138 kV system would help to raise the overall voltage profile, but 
reactive power still has to flow through 138/69 kV stepdown OLTCs to service 69 kV 
lines and customer load.  Capacitors on the 69 kV system are preferable as they both 
raise the overall voltage profile and offload the OLTCs.  However, the amount of 
capacitance that can be located at one site is likely limited, as impacts of step 
voltages, harmonics, interactions with other capacitors, and single contingency loss of 
a capacitor bank have to be considered. 

 
This study did not examine expansion of the Church Road STATCOM capabilities, 
which may be required in addition to the enhancements noted above.  Switched 
capacitors and/or reactors could be used to expand the range of the existing 
STATCOM at a more economic cost. 

 
6.0 Double Element Outages (P7) 
 

This study examined the amount of load restoration that can occur following a double element 
outage, after ECC operator actions have been undertaken.  Loss of a Y-109/Y-111 double 
circuit tower was examined, as was a prolonged outage of the West Royalty 69 kV West bus 
(which removes two West Royalty OLTCs (X5 and X7) from service).  The system will likely 
suffer an immediate large loss of load regardless of the presence of a synchronous condenser. 

 
All remaining system elements that can assist in customer load supply are presumed to be in 
service, including Maritime Electric CTs and Summerside diesel generation.  Line T-1 was 

                                                           
5 These capacitors could be added at West Royalty or Charlottetown 69 kV busses; for this study they were located at 

Charlottetown. 
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assumed to be closed (after ECC operator intervention), and Y-104 was assumed to be in 
service.  The study also assumed no wind generation output. 

 
A comparison of available generation sources ‘CT3’ versus ‘CT3 and CT4/CTGS’ was 
undertaken. 

 
6.1 Loss of West Royalty Bus Section 
 

CT3 Only 
With only CT3 available to supply generation, the maximum eastern PEI load that can be 
supplied is 122 MW (with T-1 either open or closed), as the remaining 50 MVA West Royalty 
OLTC overloads above this level.  This corresponds into a maximum Island load of 215 MW. 

 
CT3 and CT4/CTGS 
An additional 50 MW of load can be served in eastern PEI during these extreme outage events 
with CT4 or CTGS online.  With the West Royalty bus section out of service, over 170 MW of 
load could be served in eastern PEI – corresponding to 300 MW of Island load. 

 
6.2 Loss of Y-109/Y-111 Double Circuit Tower 

This entails a prolonged outage to the double circuit section of Y-109 and Y-111 – possibly the 
loss of one or more steel lattice towers serving West Royalty. 

 
CT3 Only 
The maximum load that can be supplied in eastern PEI is 125 MW, limited primarily by the 
thermal limits on T-1.  Coincidentally, the Sherbrooke OLTCs are almost fully loaded at the 
same time.  The maximum Island load that can be supplied is around 180 MW. 

 
CT3 and CT4/CTGS 
An additional 50 MW of eastern PEI load can be served, corresponding to an Island load level 
of 240 MW with CT4 or CTGS online. 

 
The maximum Island load levels are different for a West Royalty West bus outage and Y-109/Y-
111 tower outage, as different equipment overloads in response to each contingency.  A 
summary of the maximum levels is shown below in Table 2, while the system load for 2018 and 
2021 is shown in Table 3: 

 
Table 3 

Maximum Island Load Served During Double Contingency Outage 
 West Royalty Bus Section6 Y-109/Y-111 Tower 
 Max Eastern PEI Load Max Island Load Max Eastern PEI Load Max Island Load 
 (MW) (MW) (MW) (MW) 
CT3 122 215 125 180 
CT3 + 
CT4/CTGS 

173 300 170 240 

                                                           
6 First 75 MVA transformer at West Royalty assumed to be installed on the West Bus.  Increases in West Royalty east bus 

OLTC ratings as suggested in Section 5.5 would increase values in this table for loss of the West Royalty west bus. 
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Table 4 
Island Load Threshold 

 2018 2021 
System Load 

(MW) 
# annual hours % of annual hours # annual hours % of annual hours 

>180 4,100 47% 5,750 66% 
>215 975 11% 2,050 23% 
>240 200 2% 650 7% 
>300 0 - 2 - 

 
There will be a risk of curtailment 66 per cent of the time in 2021 if only CT3 is available for 
operation (in the absence of wind) In the event of a Y-109/Y-111 double-circuit tower failure.  
If CT4 is installed or CTGS operational, this is reduced to 7 per cent. 

 
CTGS will likely provide little support for these P7 contingencies if it is placed in long-term 
layup. 

 
7.0 Impact of Eastern PEI Wind Generation 
 

Under voltage load shedding would be required in eastern PEI by 322MW (2023) if no 
synchronous condenser is in place – even with eastern PEI wind at full output.  This is similar 
timing to the peak load, no wind case. 

 
Eastern PEI wind generation would be of marginal help in the event that eastern PEI was 
islanded from the rest of the Island system and beyond.  CT3 would have to follow both load 
and wind; these could provide large loading variations on CT3, which is limited in size and is 
much smaller than the load served from West Royalty and all points east.  Thus the amount of 
wind allowed on the system would be small in order for CT3 to absorb its fluctuations. 

 
8.0 System Critical Equipment Backup and Spares 
 

A plan to backup critical equipment is key to ensure continued customer supply during 
foreseeable system events.  This can include surplus capacity in system equipment, switching 
customer load to other circuits, or dispatching generation.  The following sections examine 
Maritime Electric’s backup capabilities in the Charlottetown area. 

 
8.1 Transmission and Distribution Lines and Equipment 

Maritime Electric keeps a number of spare parts on-hand for planned and forced outages on 
transmission and distribution lines and equipment.  There are also supply depots located in 
the Maritimes when large volumes of replacement equipment are needed.  Restoration times 
are typically counted in hours, or days in the event of a significant storm. 

 
8.2 Substation Equipment 

Failed substation equipment – buswork, breakers, switches, protection & control, cabling – 
can generally be replaced quickly, either from internal stores or supplies located in the 
Maritimes. 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 170 of 379



 PEI Transmission Plan 2014 
 (Addendum 1) 

13 

 
Transformer replacement is more complex.  Maritime Electric has a mobile transformer which 
can be put in place in the event of a distribution substation transformer failure.  For 
Charlottetown City circuits, there is currently sufficient spare transformer capacity to allow for 
an outage to one transformer.  The impact of the CTGS closure is examined in Section 8.4. 

 
The system currently does not have a spare 138/69 kV transformer.  When one of these is out 
of service, the remaining ones, in combination with Maritime Electric and Summerside diesel 
generation, are used to supply customer load.  As can be seen in the above loadflow study 
results, the system is approaching the point where remaining transformer capacity plus diesel 
generation will not be enough to serve customer load.  Additional 138/69 kV transformer 
capacity has to be brought online. 

 
Section 5.5 suggested replacing one of the existing 50 MVA transformers with a 75 MVA 
transformer.  Assuming the replaced transformer is still in good working condition, it will be 
prudent to keep the replaced transformer as a critical spare in the event that one of the 
operational transformers fails. 

 
8.3 Generation Equipment 

Maritime Electric has some spare parts for generation balance-of-plant equipment, but does 
not carry a full complement of spare parts. 

 
Maritime Electric does not stock spares for the major pieces of generation equipment.  There 
is limited opportunity to coordinate on the storage of spare parts compatible to the LM6000 
units within the Maritimes.  This is due to varying vintages of Maritimes-based LM6000 
equipment, in addition to the different fuel systems used (NB and NS operate on natural gas).  
Even the two Tuft’s Cove units are of dissimilar vintage, with limited spare parts common to 
both units. 

 
The following table shows the repair times, and resulting conditions when customer load 
supply is at risk for single-contingency outage situations.  It is evident that the CT3 generation 
major equipment is far more key to customer load supply than is equipment associated with 
CT1 and CT2: 
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Table 5 

Generation Major Equipment Repair times and Consequences 

Equipment Repair 
Time7 

System Events That May Compromise Customer 
Supply Risk 

CT1 or CT2 Transformer 12 months 1. System peak load; 
2. No wind; and 
3. NB to PEI transfer limited to less than 100 

MW  

Low 
CT1 or CT2 Generator* 8 months 
CT1 Engine* 6 months 
CT2 Engine* 6 months 
CT38 Transformer 12 months 4. High system load; 

5. No wind; and 
6. NB to PEI transfer limited to less than 100 

MW; or loss of Y-109, Y-111, or one West 
Royalty OLTC. 

Moderate9 
CT3 Generator 12 months 
CT3 Engine 
With lease agreement 
Without lease agreement 

 
4 weeks 
8 weeks 

* Trailer-mounted 25MW turbine-generator could be rented; likely in place within two months. 
 
8.4 CTGS Long-Term Lay Up Impacts 

There are currently six 69/13.8 kV transformers in the Charlottetown area which supply the 
City’s 13.8 kV load:  two at West Royalty (X1 and X4), one at UPEI and three at Charlottetown 
(X1, X2 and X4). 

 
Placing the CTGS in long-term layup will lead to decommissioning of the existing 
Charlottetown X1 and X2 transformers.  These transformers connect steam turbines #8 and 
#9 to the system and also supply three City 13.8 kV circuits.  With these transformers 
decommissioned, an outage to the CT3 transformer (Charlottetown ‘X4’) will lead to City area 
transformation shortages when City 13.8 kV load exceeds 60 MVA (corresponding to an 
Island load of 255 MW).  The system surpassed this load level in 2014.  The Island forecast is 
projecting an Island load in excess of 255 MW for 46 hours in 2018 and 267 hours in 2021. 

 
There are several ways to supply the Charlottetown substation load for an outage to 
Charlottetown X4 during high load periods: 

 
1. Operate CT3 and a portion of the City’s 13.8 kV system as an island within the Island 

system.  CT3 is theoretically capable of operating at low (2-3 MW) outputs; however 
such output levels are not recommended due to inadequate oil flow in the engine 
bearings.  This leads to coking of bearing oil pipes and resultant bearing oil flow 
issues; prolonged operation in this manner leads to bearing failures.  At least 15 MW 
of load would have to be connected to the CT3 13.8 kV bus in order to avoid the 
coking issue.  CT3 would be unavailable to provide any additional system support or 
reserve services.  This alternative is not recommended. 

2. Operate CT3 connected to several 13.8 kV feeders, and ensure one of these feeders 
is tied to UPEI or West Royalty substations to ensure CT3 is synchronized to the grid.  
CT3 would be operated at its minimum output of 15 MW or higher if required to 

                                                           
7 Repair time estimates provided by production and ECC staff. 
8 Additional examination of CT3 maintenance issues located in Table 8. 
9 Based on number of possible contingencies 
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further offload transformers.  Generation would cost $4,00010 per hour at a 
minimum. CT3 would be able to provide only minimal additional system support or 
reserve services given its connection through the City’s 13.8 kV system.  This option is 
too costly and restrictive to consider using on anything but a real-time emergency 
basis. 

3. Purchase a spare transformer for X4.  Maritime Electric has a mobile transformer but it 
does not have a 13.8 kV secondary connection.  The X4 spare would be identical to 
the existing X4 such that it could be seamlessly placed into service.  This is the only 
location within the PEI system where this spare transformer could be used.  Neither the 
West Royalty nor UPEI substations have the civil infrastructure and space to 
accommodate an additional or spare transformer.  Purchase of a spare transformer, 
in isolation, would be an unreasonably costly undertaking. 

 
It should be noted that Table 2 assumed that CT3 was available for operation in response to 
normal and contingency system operating conditions.  An extended outage to CT3 equipment, 
with the CTGS in long-term layup or decommissioned, will lead to severe supply restrictions at 
times illustrated in Table 5 above. 

 
Section 9 below considers additional uses for a spare X4 transformer that provide better 
system benefits. 

 
9.0 Synchronous Condenser Options and Recommendation 
 
9.1 Synchronous Condenser Option 1 – Install a Clutch on CT3 

Installation of a clutch on CT3 would allow CT3’s generator to be started by the CT3 engine, 
then disengaged from the engine and operated as a synchronous motor.  The engine can be 
reconnected to the generator, by use of the clutch, without needing to stop the generator from 
spinning. 

 
CT3’s concrete base included a provision for installation of a future clutch on the machine at 
the time it was constructed. 

 
CT3 is primarily a rotating mechanical device, and as such it undergoes regular maintenance.  
It will experience periods when it requires major preventative or forced outage maintenance.  
During these times, there would be no dispatchable generation east of Borden once CTGS is 
closed, and the synchronous condenser would be unavailable. 

 
If CT3 is out of service during peak periods, eastern PEI will have little backup support in the 
event of a contingency. 

 
9.2 Synchronous Condenser Option 1a – Install a Clutch on CT3 plus OLTC Transformer 

This option is similar to Option 1 above, but with an additional 45/60 MVA 69/13.8 kV 
OLTC transformer to serve as backup to the existing Charlottetown X4 transformer. 

 

                                                           
10 Assumes CT3 operates at minimum output of 15 MW; cost of $267/MWh based on current fuel prices. 
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The transformer would not normally be in service, and would serve simply as a spare in the 
event of a Charlottetown X4 maintenance or forced outage. 

 
9.3 Synchronous Condenser Option 2 – Standalone Synchronous Condenser 

Addition of a standalone synchronous condenser at the Charlottetown Plant site would involve 
adding a synchronous machine, transformer, breaker(s) and balance of plant required to 
operate the equipment. 

 
The machine and transformer would be sized similar to CT3’s generator (13.8 kV, 75 MVA, 
3600 rpm) and transformer (69/13.8 kV, 45/60 MVA, 33 step OLTC).  This option provides 
several benefits in addition to the reactive power support provided by the machine itself: 

 
 It would provide a critical spare for loss of the CT3 Meidensha generator.  Failure of 

the existing generator could result in a 12 month11 outage on CT3 before a 
replacement could be sourced and installed. 

 It would provide a critical spare for loss of Charlottetown X4, allowing continued use 
of CT3 as well as supplying customer load currently served by X4. 

 All Charlottetown real and reactive power support would not be not confined to the 
CT3 drive axis.  This provides diversity of supply. 

 
An order of magnitude estimate of the project cost for the standalone synchronous condenser 
is $9.3M12 CAD. 

 

9.4 Comparison of Costs and Start-Up Process 
The startup process and costs for the various synchronous condenser options are significantly 
different, and these are summarized in Tables 6 and 7 below. 

 
Table 6 

Start Up Process and Costs 

Option Description 
Start-Up 

Cost 

Hourly 
Operating 

Cost13 
1 – Clutch CT3 engine fired to get generator spinning.  Engine operated 

until generator spinning at full speed (3600 rpm).  Clutchr then 
disengages engine from generator.  

$1,29514 $85 

1a – Clutch & 
Transformer 

CT3 engine fired to get generator spinning.  Engine operated 
until generator spinning at full speed (3600 rpm).  Clutch then 
disengages engine from generator. 

$1,295 $85 

2 – Standalone 
Synchronous 
Condenser 

Electrical motor on end of shaft starts spinning synchronous 
machine, and operates until machine is spinning at full speed 
(3600 rpm). 

$0.3515 $85 

                                                           
11 Information supplied by production staff. 
12 Rough estimate, 2016$. 
13 Assumes 1000 kW windage generator losses @ $0.085/kWh. 
14 Based on current fuel prices.  Approximately $280 of this figure is start-up costs including water system, extra labour, 

etc. 
15 Assumes 25 kW electrical start up motor, 10 minutes operating to bring up to full speed, $0.085/kWh. 
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The synchronous condenser is required at high load times to help support eastern PEI voltage 
both pre- and post-contingency. 

 
Table 7 

Operating Cost Comparison 
Scenario Option 1&1a 

Start/Stop 
Option 1&1a 

Continuous Operation 
Option 2 
Start/Stop 

Required 10 
consecutive days; 
4 hours/day 

Startup: $1,295 x 10 
Operation: 
$85x3.67x1016 
Total: $16,070 

Startup: $1,295 x 1 
Operation: 
$85x23.67x10 
Total: $21,415 

Startup: $0.35x10 
Operation: 
$85x3.83x10 
Total: $3,260 

Required 10 non-
consecutive day; 
4 hours/day 

Startup: $1,295 x 10 
Operation: 
$85x3.67x10 
Total: $16,070 

Startup: $1,295 x 10 
Operation: 
$85x3.67x10 
Total: $16,070 

Startup: $0.35x10 
Operation: 
$85x3.83x10 
Total: $3,260 

 
Table 7 shows that the operating cost of Option 2 is much lower than the operating costs of 
Options 1 and 1a, primarily due to the lower startup cost.  Option 2 also provides much more 
flexibility in start/stop operations as it is started by an electric motor, and does not have to go 
through a lengthy status check or purge sequence prior to operation as does the CT3 engine.  
In both options the generator balance of plant will have to go through its pre-start sequence 
prior to operation. 

 
9.5 Synchronous Condenser Recommendation 

Table 8 below summarizes the comparison of a clutch versus standalone synchronous 
condenser. 

 
While the clutch option (Option 1) provides synchronous condenser capability, it does little to 
improve system reliability beyond supplying eastern PEI voltage support.   Option 1a provides 
the same voltage support, but also offers Charlottetown X4 transformer backup, albeit at a 
fairly steep (and mostly unproductive) cost. 

 
Option 2 – the standalone synchronous condenser – offers the same eastern PEI voltage 
support as do Options 1 and 1a.  It provides critical spares for both the Charlottetown X4 
transformer and the CT3 generator, and limits CT3 to a week-long outage due to the most 
common major equipment failures17.  It costs significantly less to start than would either of 
Options 1 or 1a.  In addition, Table 7 above shows that the overall operating cost of Option 
2 is much lower given its more economic start/stop feature. 

 
It is recommended that a standalone Charlottetown synchronous condenser be installed by the 
end of 2018 for these reasons. 

 

                                                           
16 Start-up assumed to take 20 minutes, normal operation for remainder of four hours. 
17 A catastrophic equipment failure with additional equipment damage would result in a longer equipment unavailability, 

such as mechanical damage caused by a turbine blade detachment or equipment moving off their bearings.  This figure 
is based on equipment failure that it limited to that particular piece of equipment. 
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Table 8 

Comparison of Clutch vs Standalone Synchronous Condenser 

 Option 1 - Clutch Option 1a – Clutch + Transformer Option 2 – Standalone Synchronous 
Condenser 

Regular 
Maintenance 
Outages 

 Outage to CT3 engine, clutch, 
generator, or transformer X4 takes 
CT3 out of service.  No generation 
or synchronous condenser 
functionality east of Borden 

 Outage to CT3 engine, clutch or 
generator takes CT3 out of service.  
No generation or synchronous 
condenser functionality east of 
Borden 

 Outage to CT3 engine or generator 
takes CT3 out of service.  
Synchronous condenser functionality 
remains 

 Outage to synchronous condenser or 
new transformer does not impact CT3 
operation 

Critical 
Equipment 
Spares 

 None  None for clutch and CT3 generator 
 
 New transformer is backup for 

Charlottetown X4 

 Synchronous machine is backup for 
CT3 generator 

 New transformer is backup for 
Charlottetown X4 

Equipment 
Damage 
Outage Times 

 Charlottetown X4 – 12 months 
 CT3 Engine – 4-8 weeks 
 CT3 Generator – 12  months  
 Clutch – minor failure (2-3 days), 

catastrophic failure (3 months) 

 Charlottetown X4 – 10 minutes18 
 CT3 Engine – 4-8 weeks 
 CT3 Generator – 12 months 
 Clutch – minor failure (2-3 days), 

catastrophic failure (3 months) 

 Charlottetown X4 – 10 minutes 
 CT3 Engine – 4-8 weeks 
 CT3 Generator – 7 days19 

Cost20  Clutch - $5.1M CAD 
 
 
 
 
 
 Total Cost: $5.1M CAD 

 Clutch - $5.1M CAD 
 
 45/60 MVA 69/13.8 kV OLTC 

transformer - $1.9M CAD 
 69 kV and 13.8 kV connections - 

$1.2M CAD 
 Total cost: $8.1M CAD 

 Synchronous machine, civil works, 
balance of plant - $5.7M CAD 

 45/60 MVA 69/13.8 kV OLTC 
transformer - $1.9M CAD 

 69 kV and 13.8 kV connections - 
$1.7M CAD 

 Total cost: $9.3M CAD 
 

                                                           
18 Time required to switch 13.8 kV distribution load from X4 to new transformer. 
19 Time required to remove non-functioning CT3 generator and replace with synchronous condenser’s machine. 
20 In 2016$ 
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10.0 CT4 Locational Benefits 
 

The amount of off-Island generating capacity available to Maritime Electric is limited by the 
available firm transmission capacity in New Brunswick.  There are no plans to expand the New 
Brunswick system.  As a result, generating capacity required by Maritime Electric in addition to 
the firm transmission capability in New Brunswick must be located downstream of the 
constraint. 

 
The CT4 application submitted to IRAC in June 2015 concentrated on this shortage of 
generating capacity available to Maritime Electric, and examined the timing and economics of 
the various options. 

 
The 2014 Plan showed there were additional system benefits of locating this capacity on PEI, 
specifically in Charlottetown, since CT4: 

 
1. Allows expansion of the 138 kV transmission system between the Bedeque and 

Charlottetown areas to be postponed by a number of years; 
2. Greatly increases amount of Charlottetown area load that could be served during 

double contingency event; 
3. Effectively replaces the CTGS capacity, while providing much quicker startup; 
4. Provides a complete backup to all of CT3’s critical parts; and 
5. Provides the synchronous condenser system benefits as detailed earlier in this 

document. 
 

While this study shows that the system can operate in absence of CT4 located in 
Charlottetown even with the decommissioning of the CTGS, lack of CT4 in Charlottetown will 
cause a reduction in customer reliability due to: 

 
1. Increased use of UVLS in response to system contingencies, if the recommended 

standalone synchronous condenser is not installed and operated during high load 
periods; 

2. Increased reliance on CT3 reliability.  Anytime the CT3 engine is out for maintenance 
(preventive, overhaul or serious damage), there will be no dispatchable generation 
east of Borden; and 

3. Greatly reduced ability to serve eastern PEI load in the event of a rare but serious 
double contingency outage such as loss of a steel transmission tower or West Royalty 
bus outage. 

 
In short, locating the 50MW of generating capacity associated with CT4 in any location other 
than Charlottetown can be accommodated, but leaves little margin for maintenance or 
contingencies at high load levels.  It will result in a lower reliability that customers currently 
have, and lower reliability (for a similar cost) than they would otherwise have in the future. 
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11.0 Conclusions 
 
1. If it is uneconomic to install 69 kV capacitors at Charlottetown and Lorne Valley in 2016, the 

results of this addendum will change.  138/69 kV transformer capacity additions in the 
Charlottetown area, as well as additional 138 kV transmission lines between the Bedeque 
area and the Charlottetown area, will have to be accelerated. 

 
2. A synchronous condenser operating at high load levels helps to maintain post-contingency 

voltages at acceptable levels.  In the absence of a synchronous condenser or CT3 operating, 
voltages during peak loading situations can drop almost 10 per cent immediately following a 
Y-111 outage in 2018. 

 
3. The preferred synchronous condenser equipment option is to construct a standalone 

synchronous condenser comprised of a 45/60 MVA 69/13.8 kV OLTC transformer, nominal 
75 MVA 13.8 kV synchronous machine, and associated protection and controls, and balance 
of plant equipment. 

 
4. The standalone synchronous condenser provides a decoupling of the real power and reactive 

power supply sources, and provides spares for critical generation equipment, for 
approximately the same price as installation of a clutch system on CT3. 

 
5. The standalone synchronous condenser provides enhanced system reliability, and greatly 

reduces the risk of prolonged periods of customer supply constraints. 
 
6. Closing line T-1 provides some support to eastern PEI voltages as well as helps to offload the 

West Royalty OLTCs.  This leads to overloads on the Sherbrooke OLTCs under system normal 
operating conditions.  Summerside would have to curtail its load through load shedding or 
operating generation to offload the Sherbrooke OLTCs with T-1 closed. 

 
7. An UVLS program should be integrated into the eastern PEI protection scheme to shed eastern 

PEI load in the event of unacceptable voltages.  It is required in absence of an operating 
synchronous condenser in the Charlottetown area, and is required by 331 MW (2024) even 
with a synchronous condenser in service. 

 
8. In absence of sufficient operable generation (CT3, CTGS and eastern PEI wind) to supply all 

eastern PEI customer load, rolling blackouts will be required during high load situations.  
Customer exposure will increase as the Island load grows. 

 
9. The UVLS program will allow the T-1 loop to remain open in the 2018-2021 period, resulting 

in fewer Summerside curtailments (via load shedding or generation dispatch). 
 
10. The T-1 open point should be moved at Island peak loads between 300-320 MW (years 

2021 and 2022) in order to avoid West Royalty OLTC overloads and temporarily postpone 
equipment upgrades.  Summerside may be required to operate diesel plant generation in 
2020 and beyond under normal system operating conditions to reduce Sherbrooke OLTC 
loading to 100 per cent, regardless of whether T-1 is operating open or closed. 
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11. Outages to West Royalty bus sections will likely cause significant load loss post-contingency.  
After ECC operator actions there is sufficient generation and transmission capability into 
eastern PEI to support a long-term outage to one West Royalty OLTC or the Church Road 
OLTC until 313 MW (2022) with only CT3 in place. 

 
12. System infrastructure additions will be required in 2023 (322 MW – 75 MVA West Royalty 

OLTC); 2027 (361 MW - second 75 MVA West Royalty OLTC, 138 kV line from Bedeque to 
Scotchfort to Lorne Valley with a 138/69 kV OLTC at Lorne Valley, Y-115 in/out to O’Leary 
plus O’Leary 138/69 kV OLTC); 2029 (381 MW - third 75 MVA West Royalty OLTC) and 
2030 (391 MW – 20 MVAr 69 kV capacitors in Charlottetown area). 

 
13. Increasing Island load and higher transmission system line loadings will drive the need for 

additional reactive power support in eastern PEI. 
 
14. Lack of Charlottetown-area generation will hamper the Company’s ability to restore load after 

a double contingency event such as a West Royalty 69 kV West bus outage or a Y-109/Y-111 
double-circuit tower.  A significant portion of eastern PEI could not be fully restored with only 
CT3 operational. 

 
15. CTGS could be brought online in response to a double contingency outage until it is placed in 

long-term layup.  Load restoration time would depend on whether it is in cold standby (7 
days), intermediate (96 hours) or hot standby (48 hours). 

 
16. Closure of the CTGS, combined with decommissioning of Charlottetown X1 and X2 

transformers, will lead to Charlottetown area transformer capacity shortages during high load 
situations with Charlottetown X4 out of service.  CT3 can be operated to supply a portion of 
the City’s 13.8 kV load however this will be expensive due to high fuel costs.  A spare 
transformer for Charlottetown X4 – presumably as part of a standalone synchronous 
condenser package – will provide ample reserve transformer capacity. 
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1.0 INTRODUCTION 

1.1 Maritime Electric Company, Limited 

 Maritime Electric Company, Limited (MECL) has delivered electricity on Prince 

Edward Island since 1918.  MECL’s mandate is to provide a reliable service at the 

lowest possible cost, while maintaining a high level of customer service.  MECL and 

its personnel are committed to providing this service in a safe and environmentally 

responsible manner. 

 

 MECL is an indirect, wholly-owned subsidiary of Fortis Inc. and operates under the 

provisions of Prince Edward Island’s Electric Power Act and Renewable Energy Act.  

MECL owns and operates a fully integrated system providing for the generation, 

transmission and distribution of electricity to customers throughout Prince Edward 

Island.  This electricity is mainly purchased from off Island sources and is supplied 

via two submarine transmission cables under the Northumberland Strait.  MECL 

also purchases up to 82 Megawatts (MW) of wind generation from Prince Edward 

Island’s North Cape, Norway, WEICan, Hermanville and Eastern Kings Wind 

Farms.  MECL also owns and operates two electrical generating stations on the 

Island.  The Charlottetown Thermal Generating Station, located on the 

Charlottetown waterfront has five heavy oil fired units with a combined capacity of 

60 MW as well as a diesel fired combustion turbine with a capacity of 50 MW.  The 

Borden Generating Station, located in Borden-Carleton, has two diesel fired 

combustion turbines with a combined capacity of 40 MW.  These generating stations 

are kept on standby for backup mode and put into operation when the energy supply 

from off Island sources is interrupted, during times of peak loading such as in the 

winter months, sometimes in July and August and when more economical than 

external purchases.  The electricity is then transmitted at 138,000 and 69,000 Volts, 

and travels along a network of high voltage transmission lines to substations situated 

across PEI.  These substations reduce electricity voltage so that it can travel on 

smaller power lines, carrying electricity to transformers (on poles or on the ground) 

where the voltage is reduced again to deliver electrical power safely and efficiently to 

customers.  There are approximately 5,600 km of power lines on Prince Edward 

Island with 5,000 km for distribution and 600 km for transmission. 
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1.2 Objective  

The objective of the MECL Distribution Asset Management Program (DAMP) is to 

prudently and effectively manage the planning, engineering, design, addition, 

inspection, maintenance, replacement, and retirement of distribution assets in a 

sustainable manner that maximizes safety and customer reliability, while minimizing 

costs, in the short and long terms.   

 

This objective is achieved by thorough and sound planning, prudent and justified 

budgeting, documentation, and review of all efforts and expenditures while 

implementing the documented capital and operating work plans. 

 

MECL will maintain a comprehensive Distribution Asset Management Plan which 

outlines the capital and operating processes, activities, and expenditures that are 

necessary to ensure that the Company continues to provide safe, reliable and 

efficient distribution of electricity to its customers. 

 

There are three key principles that are integral to the Distribution Asset Management 

Plan: 

a) Provide for the growth needs of the customers; 

b) Provide safe, reliable, and high quality service; and 

c) Satisfy the first two principles in a sustainable manner which minimizes the long 

term costs to be borne by the ratepayers of MECL. 

 

These key principles are derived from safety considerations; acts, regulations, codes 

and guidelines; good utility practice; and customer expectations.  These are reviewed 

annually and adjustments are made to the plan based on changes in legislation, 

system performance, safety assessments, and customer feedback. 

 

 

1.3 Scope 

This document is intended to provide a summary of the DAMP at MECL.  This 

document does not attempt to encompass all of the information and activities that 
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fully define the management of distribution assets; however, it will provide a 

summary with sufficient detail to provide an understanding of the asset management 

practices at MECL. 
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2.0 OVERVIEW 

2.1 Distribution Substation Overview 

The following overview describes the equipment installed in each substation and the 

loading of the transformers during summer peak and winter peak.  A single line 

diagram for each substation and pictorial description of the area each substation 

feeds are also included.   
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Albany Distribution System 

 

The Albany substation is located at #5 Train Station Road.  The substation is fed 

from a 69 kV transmission line T3 out of the Borden substation.  There are four 

circuits feeding Augustine Cove, Crapaud, Borden Industrial Park, and Bedeque.  

There are two substation transformers (7.5/10 MVA and 5/6.67 MVA) that are not 

paralleled.  The substation has two sets of voltage regulators (rated 328 A and 437 A) 

and two metering tanks.  The summer and winter peak load is 9.8 MVA and 13.7 

MVA respectively; however, because the two substation transformers are not 

paralleled, the winter peak load on the 7.5/10 MVA is 9.2 MVA, which is 123% 

above the ONAN rating and is at 92% of the ONAF rating. 
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Alberton Distribution System 

 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 187 of 379



Maritime Electric  Distribution Asset Management Program 

7 

The Alberton substation is located at #53 Oliver Road in Huntley.  The substation is 

fed from a 69 kV transmission line T21 out of the Wellington substation.  There are 

two circuits feeding Tignish and the Town of Alberton.  There are two substation 

transformers (7.5/10 MVA and 5/6.67 MVA) that are not paralleled.  The substation 

has two sets of voltage regulators (rated 219 A and 437 A) and two metering tanks.  

The summer and winter peak load is 7.3 MVA and 10.3 MVA respectively. 

 

 

 

Charlottetown Distribution System 
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The Charlottetown Plant substation is located at #50 Cumberland Street in 

Charlottetown.  The substation is fed from two 69 kV transmission lines (T13 and 

T15) out of the West Royalty substation.  This substation in turn feeds two 69 kV 

transmission lines (T2 and T4) which terminate at the Lorne Valley Switching 

Station.   

 

The Charlottetown Plant substation is unique in that it has two distribution voltages 

13.8 kV and 4.16 kV and the bus work for these distribution feeders is housed within 

metal clad switchgear which is also used to supply station service and large motor 

feeds to the adjacent Charlottetown Thermal Generating Station.  One 10/13 MVA 

substation transformer (X3-2) supplies two 4.16 kV distribution circuits: 

Brighton/Queen; and Spare/Central circuits. 

 

Two 10/13 MVA substation transformers (X1 and X2) supply three 13.8 kV 

distribution circuits feeding Euston Street, Riverside Drive, and King Street circuits 

within the City of Charlottetown.  One 45/60 MVA substation transformer (X4) 

supplies two 13.8 kV distribution circuits feeding Prince Street and Confederation 

circuits within the City of Charlottetown.  The Charlottetown Plant substation has 

no voltage regulators and no metering tanks; however, the metal clad switchgear is 

equipped with CTs and PTs to provide individual feeder metering.  The two 

substation transformers (X1 and X2) that feed the 13.8 kV distribution are paralleled.  

The summer and winter peak load for the 13.8 kV distribution is 16.5 MVA and 16.0 

MVA respectively.  The summer peak load on these paralleled transformers of 16.5 

MVA is at 82% of the ONAN rating and is at 62% of the ONAF rating.  X3-1 

(7.5/10 MVA) is normally used as the neutral reference point on the 13.8 kV bus and 

can be used in contingency situations to supply either the 4.16kV or 13.8 kV bus. 
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Crossroads Distribution System 

 

The Crossroads substation is located at #110 Mason Road in Stratford.  The 

substation is fed from a 69 kV transmission line T2 out of the Charlottetown 

substation.  There are three circuits feeding Bunbury, Tea Hill/Pownal, and 

Southport.  The construction of a fourth feeder to feed the industrial area in 

Stratford is beginning in the fall of 2014.  There are two 7.5/10 MVA substation 

transformers that are paralleled.  The substation has three sets of 328 A voltage 

regulators, a metering tank, and a medium voltage capacitor bank.  The summer and 

winter peak load is 10.8 MVA and 17.8 MVA respectively, which is 119% above the 

combined ONAN rating and is at 89% of the ONAF rating. 
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Dingwells Mills Distribution System 
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The Dingwells Mills substation is located at #1740 Fortune Road, Route 332.  The 

substation is fed from a 69 kV transmission line T8 originating in Lorne Valley.  

There are three circuits feeding Souris, Dundas and St Peters.  There is one 

substation transformer (rated 5/6.7 MVA) that has a summer peak load of 4.1 MVA 

and winter peak load of 5.3 MVA.  The substation has one set of voltage regulators 

(rated 328 A) and one metering tank.   
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Dover Distribution System 

 

The Dover substation is located at #374 Dover Road, along Route 24.  The 

substation is fed from a 69 kV transmission line T10 out of the Lorne Valley 

substation.  There are two circuits feeding Wood Islands and Montague.  There is 

one 5/6.67 MVA substation transformer, one set of 219 A voltage regulators, and a 

metering tank.  The summer and winter peak load is 3.6 MVA and 4.7 MVA 

respectively.   
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Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 195 of 379



Maritime Electric  Distribution Asset Management Program 

15 

Georgetown Distribution System 

 

The Georgetown substation is located at #8 Morrisons Beach Road in Georgetown.  

The substation is fed from a 69kV transmission line T8 out of the Lorne Valley 

Switching Station.  There are two distribution circuits feeding Georgetown and 

Poole’s Corner.  There is one substation transformer (7.5/10MVA) in the substation.  

The substation has one set of voltage regulators (rated 328A) and one metering tank.  

The summer and winter peak loads of 4.2MVA and 5.2MVA are lower than 

historical highs due to the closure of some industrial customers in the area including: 

a fish plant; saw mill; and shipbuilding facility.  The winter peak load on the 

7.5/10MVA substation transformer of 5.2MVA is at 69% of the ONAN rating and 

at 52% of the ONAF rating.  The Georgetown substation is equipped with a mobile 

transformer bay.   
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Hunter River Distribution System 
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The Hunter River substation is located at #4090 Hopedale Road, Route 13.  The 

substation is fed from 69 kV transmission line T1 out of the West Royalty 

substation.  There are two distribution circuits feeding Malpeque and Rennies Road.  

There is one substation transformer (7.5/10 MVA), one set of voltage regulators 

(rated 328 A) and one metering tank.  The summer and winter peak loads are 7.2 

MVA and 10.5 MVA, respectively.  The winter peak load is 5% above the ONAF 

rating.   
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Kensington Distribution System 

 

 

The Kensington substation is located at #24412 Route #2, Kensington.  The 

substation is fed from a 69 kV transmission line T1 that is fed out of Sherbrooke and 

West Royalty substation.  There are two circuits feeding Irishtown and New Annan.  

There is one substation transformer (7.5/10 MVA).  The substation has one set of 

voltage regulators (rated 437 A) and one metering tank.  The summer and winter 

peak load is 6.91 MVA and 10.34 MVA respectively.   The summer peak is 93% of 

the ONAN rating, while the winter peak is 138% of the ONAN rating and 103% of 

ONAF rating.  The transformer is significantly overloaded during the winter peak.  A 

second transformer will be installed by the end of 2014 to alleviate that problem. 
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O’Leary Distribution System 
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The O’Leary substation is located at #63 Howlan Road, Route 143, Woodstock.  

The substation is fed from the 69 kV transmission line T21 from Wellington.  There 

are two distribution circuits feeding O’Leary and Elmsdale.  There is one substation 

transformer (7.5/10 MVA) in the substation.  The substation has one set of voltage 

regulators (rated 437 A) and one metering tank.  The summer peak load is 

approximately 6.0 MVA while the winter peak load is 9.1 MVA, which is 120% of 

the ONAN rating and 90% of the ONAF rating.   
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Rattenbury Distribution System 

 

The Rattenbury substation is located at #247 Rattenbury Road, Route 254.  The 

substation is fed from 69 kV transmission line T1 that is fed out of the Sherbrooke 

and West Royalty substations.  There are two distribution circuits feeding Stanley 

Bridge and Summerfield.  There is one substation transformer (5/6.7 MVA) that has 

a summer peak load of 6.3 MVA and a winter peak load of 4.1 MVA.  The summer 

peak load is 126% of the ONAN rating and 94% of the ONAF rating.   
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Scotchfort Distribution System 
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The Scotchfort substation is located at #40 McBride Road.  The substation is fed 

from a 69 kV transmission line T4 out of the Charlottetown substation.  There are 

two distribution circuits feeding Mount Stewart and Bedford.  There is one 

substation transformer (7.5/10 MVA).  The substation has one set of voltage 

regulators (rated 328 A) and one metering tank.  The summer and winter peak load is 

6.32 MVA and 7.33 MVA respectively.  The winter peak is 98% of the ONAN rating 

and 73% of the ONAF rating.  
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Souris Distribution System 

 

The Souris substation is located at #15 Hope Street in Souris.  The substation is fed 

from a 69 kV transmission line T8 out of the Lorne Valley Switching Station.  There 

are three distribution circuits feeding the Town of Souris, the Souris Food Industrial 

Park, and East Point.  There are two substation transformers (4.0/5.33 MVA each) 

that are not paralleled.  The substation has two sets of voltage regulators (rated     

328 A each) and two metering tanks.  The summer and winter peak load is 5.8 MVA 

and 6.7 MVA respectively, however, because the two substation transformers aren’t 

paralleled, the winter peak load on the 4.0/5.33 MVA unit feeding the Town of 

Souris and East Point is 4.8 MVA, which is 119% above the ONAN rating and is at 

79% of the ONAF rating.  The Souris substation is equipped with a mobile 

transformer bay.   
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St. Eleanor’s Distribution System 

 

The St. Eleanors substation is located at 230 West Drive in St. Eleanors.  The 

substation is fed from 69 kV transmission line T5 out of the Sherbrooke substation.  

There are three distribution circuits feeding Miscouche, Slemon Park, and 

Sherbrooke.  The Sherbrooke circuit feeds the Sherbrooke Service Center.  There are 
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two substation transformers each rated 5/6.7 MVA that are normally paralleled.  The 

substation has one set of voltage regulators (rated 328 A) and one metering tank.  

There’s one substation transformer (7.5/10 MVA) in the substation.  The summer 

peak load is 4.6 MVA while the winter peak load is 6.5 MVA. 
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Victoria Cross Distribution System 

 

The Victoria Cross substation is located at #5400 Sparrows Road (Route 320) in 

Montague.  The substation is fed from a 69kV transmission line T10 out of the 

Lorne Valley Switching Station.  Victoria Cross has two distribution voltages 12.5 kV 

and 25 kV.  There are two 25 kV distribution circuits feeding Commercial Road and 

Eldon-Belfast areas and two 12.5 kV distribution circuits feeding Montague and 

Valleyfield areas.  There are two substation transformers (7.5/10 MVA each) that are 

not paralleled.  The substation has two voltage regulators (rated 300 A and 437 A) 

and two metering tanks.  The summer and winter peak load is 8.9 MVA and 11.9 

MVA respectively.  Even though both substation transformers aren’t paralleled, they 

are relatively equally loaded.  The winter peak load on the 69 kV - 12.5 kV 

transformer is 5.8 MVA, which is at 77% of the ONAN rating and is at 58% of the 

ONAF rating.  The winter peak load on the 69 kV - 25 kV transformer is 6.1MVA, 
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which is at 81% of the ONAN rating and is at 61% of the ONAF rating.  The 

Victoria Cross substation is equipped with a mobile transformer bay. 

 

 

 

Wellington Distribution System 
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This Wellington substation is located at #30567 Western Road, Route 2 and is fed 

from the 69 kV transmission line, T5 which originates from the Sherbrooke 

substation.  The T21 transmission line originates from the Wellington substation.  

There are two circuits feeding Wellington East and Wellington West.  There is one 

substation transformer (rated 7.5/10 MVA).  The substation has one set of voltage 

regulators (rated 437 A) and one metering tank.  The summer and winter peak load is 

6.1 MVA and 8.1 MVA respectively.  The substation is very compact, which makes 

accessing equipment difficult and sometimes compromises the minimum approach 

distances.  This distribution substation is being considered for replacement as it is in 

poor condition.   
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West Royalty City Distribution System 

 

The West Royalty substation is located at #30 Sherwood Road.  The substation is 

fed from a 138 kV bus (supplied by Y109/Y111 transmission lines) and 69 kV bus 

(supplied by T1/T13/T15).  There are five 13.8 kV distribution circuits feeding 

Inkerman, Sherwood, Queens Arms, Mount Edward, and University Avenue.  There 

are two 13.8 kV substation transformers (15/20 MVA) that are paralleled.  The 

summer and winter peak load is 30.9 MVA and 32.3 MVA respectively.  The 

summer peak is 103% of the ONAN rating and 77% of the ONAF rating.  The 

winter peak is 108% of the ONAN rating and 81% of the ONAF rating.  West 

Royalty substation is not equipped with a mobile bay so if one of the 13.8 kV 

substation transformers fails the contingency plan is to parallel these circuits out of 

West Royalty substation with the Charlottetown Plant 13.8 kV circuits to remove the 

load from the bus supplied by the affected transformer.  The Company is currently 

building a new substation at the University of Prince Edward Island (UPEI) with 
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13.8 kV circuits that would be able to supply the load currently fed from the West 

Royalty substation to alleviate problems if a 13.8 kV substation transformer were to 

fail.   

 

 

 

West Royalty Rural Distribution System 
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There are two 25 kV distribution circuits feeding Milton Brackley and Bonshaw.  

There are two substation transformers (15/20 MVA) that are paralleled.  The 

substation has two sets of voltage regulators (rated 400 A).  The summer and winter 

peak load is 21.7 MVA and 30.3 MVA respectively.  The summer peak is 72% of the 

ONAN rating and 54% of the ONAF rating.  The winter peak is 101% of the 

ONAN rating and 76% of the ONAF rating.  If one transformer fails then the 

second transformer and the 10 MVA mobile transformer’s ONAF ratings will be 

exceeded.  The plan is to build a Charlottetown Airport substation next year to 

offload the two 20 MVA, 69/25 kV transformers in West Royalty since the load 

measured in January 2014 was 30.2 MVA or 75.7% ONAF rating of two 20 MVA 

transformers.   
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2.2 Summary of Distribution Managed Assets 

 The following is information that is accurate as of January 2014:   

Customers 73,370

System Peak 252MW

Distribution Lines 5 024 km

a.) Overhead Lines 4 988 km

Three Phase 1 215 km

Single Phase 3 773 km

b.) Underground Lines 36 km

Three Phase 7 km

Single Phase 29 km

Poles 132,000

Distribution Substations 18

Substation Transformers 26

Distribution Transformers 36,600

Padmounts 2,600

Pole mounts 34,000

Reclosers 125

Voltage Regulators 215

Capacitor Banks 300

Metering Tanks 100
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3.0 DISTRIBUTION ASSETS 

3.1 Identification of Managed Assets 

MECL has had a Maintenance and Asset Replacement Program underway for some 

time.  The program includes the assessment of the condition of equipment and 

development of an asset maintenance and replacement cycle for distribution 

equipment.  Asset inspection and maintenance cycles include four categories: visual 

inspections, mechanical operation inspections, electrical testing, and overhaul 

maintenance.  Overhaul maintenance incorporates a scheduled shut down and de-

energization of equipment.   

 

3.2 Geographic Information Systems 

Information regarding MECL’s managed assets is presently contained in a variety of 

managed storage systems, such as Microsoft and in house designed databases and 

spreadsheets, and various paper based filing systems.   

 

3.3 Overhead Distribution Managed Assets 

The following is a listing and brief description of each type of Distribution Managed 

Asset (DMA) at MECL: 

 

Overhead Conductor 

Conductors, also called wires, or cables run from pole to pole, or pole to building, 

and carry the current from the source to the customers.  Overhead conductor has 

several different characteristics: 

 Metal or alloy: older conductors were mostly copper, but most modern 

applications use aluminum, or aluminum alloys to save weight and cost; 

 Size/Gauge: the size of the wire is matched to the expected maximum current 

required.  Larger conductors cost more, weigh more, and can take longer to 

install, but carry more current (‘higher ampacity’) and can have longer useful 

lives; 

 Insulation: some conductors have one or more layers of insulation on them, if 

they are bundled together or are installed in a location where they can be 

expected to be contacted by vegetation or the public.  The bundled cable has two 
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insulated and one bare conductor, and is used for supplying a typical ‘house 

service’.  Most primary/high voltage conductors are bare, as this saves costs and 

weight; and 

 Single or Bundled:  At lower voltages, to save space and add strength, more than 

one conductor may be twisted or lashed into a ‘bundle’.  This is most common 

for secondary or service wires. 

 

Poles 

Constructed of wood, steel, and occasionally concrete or resin composites, these 

form the backbone of the overhead distribution system.  Wooden poles are used in 

over 99 percent of all cases.  For distribution purposes, these range in height from 

25’ (7.6 m) to 75’ (22.8 m).  A typical height for a single circuit three phase pole is 45’ 

(13.7 m).  Poles come in several standard strengths known as classes, as defined by 

CSA specifications.  A new wooden pole can be expected to last 50 years from the 

time of installation before it reaches the end of its useful life through asset 

deterioration, although it may be removed or replaced before that time as needs 

change. 

 

Framing Assemblies 

Framing assemblies are assorted hardware components installed on a pole that 

provide mechanical support and clearances, and electrical isolation/insulation for the 

various conductors and equipment required on an overhead distribution line. 

 

It can include cross arms, insulators, brackets, bolts, washers, nuts, and sundry other 

hardware.  Note that framing assemblies will include guying and anchors as required. 

 

It should be noted that the specific choice of some of these components, such as 

insulators, will vary depending on the required voltage of the system.   
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Substation Transformers 

Substation transformers are used to transform electricity from a transmission voltage 

to a distribution voltage.  Typically, this will be a 10 MVA transformer used to 

transform electricity from a primary voltage (such as 69 kV) to a secondary voltage 

(such as 12.5 kV, 13.8 kV or 25 kV) useful to supply thousands of customers. 

 

Distribution Transformers and Voltage Regulators  

Distribution transformers and voltage regulators are used to transform electricity 

from one voltage to another.  Typically, this will be from a primary voltage (such as 

12,500 V, 13,800 kV or 25,000 V) to a secondary voltage (such as 120/240 V) useful 

to one or more customers. 

 

Pole top transformers can be found in a variety of sizes, ranging from 3 kVA to    

100 kVA.  Most distribution transformers change a high voltage primary voltage 

(12,500 V or 25,000 V) to one of MECL’s three standard secondary voltages:  

120/240 V single phase, 120/208 V three phase, and 347/600 V three phase. 

 

Some specialized units, known as step downs, provide a smaller, yet still primary, 

voltage, and are generally used to supply a small portion of MECL’s existing system 

that still requires a legacy voltage.  Voltage regulators are a form of transformer that 

automatically maintains line voltages within a narrow specified range and allows 

MECL to maintain CSA standard voltages at substations or on long feeders or 

feeders with larger than typical loads. 

 

Overhead Switches and Switchgear 

This type of DMA allows for opening and closing of current carrying components, 

which either prevents or allows the flow of electricity.  Switches can have different 

characteristics: 

 Gang operated or single phase operated:  A gang operated switch, generally a 

three phase device, allows all three phases of the switch to be opened or closed 

at once, often from the ground; 
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 Switchgear: A switchgear is a combination of electrical disconnect switches, fuses 

or circuit breakers used to control, protect and isolate electrical equipment; 

 Load break or Non load break: A Load break switch allows for the interruption 

of power flow even when a significant amount of current is flowing; 

 Remote controlled or locally operated; and 

 Dielectric: the medium used by the switch to interrupt or insulate can vary; 

however, most use air while others use vacuum. 

 

Protective and System Devices 

Aggregated into this DMA group are: 

 Reclosers and distribution circuit breaker; and 

 Capacitors, of Two Types: Fixed (always ‘on’) or switches (only ‘on’ under 

specific conditions). 

 

Revenue Metering & Metering Tanks (CT’s/PT’s) 

This item includes: 

 Revenue meters that measure, store and report electricity usage; 

 Primary (pole mounted) instrument transformers (i.e.  metering tanks) which 

include a combination of current transformers (CTs) and potential or voltage 

transformers (PTs); and 

 Any communications or data aggregation equipment owned by MECL used to 

facilitate the revenue metering process. 
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4.0 INSPECTION AND MAINTENANCE PROGRAMS 

4.1 Inspection and Maintenance (General) 

Expenditures on inspection and maintenance programs are an integral aspect of any 

DAMP and good utility practice.  Effectively maintaining existing line and substation 

equipment is necessary to keep equipment in good working condition, maximize 

equipment lifespan, and improve reliability by reducing the probability of failure.  

Maintenance programs optimize the value of capital investments.  Maintaining 

equipment in proper working condition reduces the probability of equipment failure, 

enhances safety and increases reliability of supply to customers. 

 

Maintenance activities at MECL are performed with a combination of internal 

personnel and qualified outside contractors and consultants.  Inspection and 

maintenance activities can be subdivided into four basic categories: 

 

Predictive Maintenance:  

This is the identification of equipment deficiencies that may lead to failure.  

Examples of predictive maintenance activities are visual inspections, equipment 

testing, and substation transformer dissolved gas analysis.  Thorough inspections are 

the chief mechanism used at MECL for predictive maintenance, although other 

methodologies are used, such as pole condition testing. 

 

Corrective Maintenance:  

This is the repair of equipment as a result of deficiencies identified through visual 

inspections or testing.   

 

Preventive Maintenance:  

The routine servicing or repair of equipment on a regular schedule to ensure that 

equipment remains in good working condition.  Maintenance is undertaken at 

specific time intervals and is applied regardless of equipment condition.  Examples 

of preventive maintenance activities are vegetation management, switch 

maintenance, protective device maintenance, and substation equipment maintenance.   
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Certification Maintenance 

Certain assets require periodic certification or recertification.  This generally involves 

testing, calibration, and documentation (such as a ‘seal’ or ‘sticker’) by a third party 

accredited or industry accepted expert group or by MECL personnel.  Examples of 

managed assets requiring certification: 

 Revenue meters and instrument transformers (residential, commercial/industrial, 

and bulk); 

  Insulated booms on bucket trucks; 

 Working grounds used by power line workers; 

 Lifting capacity of material handler trucks; and 

 Rubber cover up and rubber gloves. 

 

  MECL Equipment Maintenance and Asset Replacement Program 

 The following guideline is used to aid with the goals and objectives of a formal 

equipment maintenance and asset replacement program.  The following equipment 

maintenance guidelines are used to determine what level of maintenance is required: 

a) Maintenance I:  Procedures performed in the shop on new equipment. 

b) Maintenance II:  A detailed inspection consisting of diagnostic tests to determine 

if the equipment is functioning adequately.  Some equipment do not require 

overhauls. 

c) Maintenance III:  Procedures performed at the end of maintenance cycle as 

outlined below or as a result of a fault detected during inspections.  The objective 

is to overhaul the equipment and prepare for another maintenance cycle. 

d) Maintenance IV:  Procedures performed during an unscheduled maintenance due 

to equipment malfunction.  Because this may have caused an outage a limited 

amount of maintenance will be done if the equipment cannot be taken out of 

service or there is no spare.  If the option to use a spare is available, then 

Maintenance II will be performed on that equipment. 
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Recommended Equipment Maintenance Cycles: 

 
 

Equipment 

Visual Inspection 
Cycle 

(Maintenance I) 

Electrical Testing 
Cycle 

(Maintenance II) 
Scheduled Overhaul 
(Maintenance III) 

Underground 
Underground Vaults 1 year NA
Underground Cables 
and Accessories 

5 years 10 years 
(Hi-pot) 

NA

Switches 
Pad mount and Metal 
Clad Switchgears  

5 years 10 years

Transformers 
Substation 
Transformers 

1 month 10 years 10 years

Transformer Oil 
Sampling 

NA 1 year (Analysis-
DGA, color, 

dielectric, etc.) 

NA

Voltage Regulators 1 month 5 years (Substation) 
7 years (Feeder) 

5 years (Substation)
7 years (Feeder) or 
150,000 operations 

Substation and 
Feeder Equipment 

Metering Tanks 1 month 10 years 10 years
Reclosers 1 month 5 years (Substation) 

7 years (Feeder) 
5 years (Substation)7 
years (Feeder) or 200 

fault operations 
Substation Equipment 
oil sampling 

NA 5 years (Dielectric) NA

Capacitors (with 
controllers) 

1 month 5 years 5 years

Substation 
Miscellaneous 
Equipment (i.e.  
structures, buswork, 
insulators, lightning 
arresters, yard lighting, 
foundations, 
grounding, control 
cables, building, yard, 
station service) 
 

5 years (including 
thermo scan) 

 

Equipment maintenance report forms are used to record information and data based 

on the equipment maintenance guidelines. 

 

Equipment installation forms are used to record information on settings, location of 

equipment, installation checks, and all other necessary data required to update 

equipment database. 
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4.2 Line Maintenance Activities (General) 

MECL establishes its various maintenance cycles to achieve a number of objectives: 

 Maintenance cycles for inspections; 

 Critical assets may be inspected more frequently and may make use of more 

sophisticated inspection methods (e.g.  thermographic scans at substations or in 

vaults or pole testing); 

 Preventive maintenance activities are scheduled on cycles that attempt to 

optimize the life cycle costs of equipment considering equipment manufacturer’s 

recommendations, good utility practice as well as MECL past experience; 

 Preventive maintenance activities that are scheduled cycles greater than one year 

will be scheduled with a goal of levelling expenditures from year to year; and 

 To the extent possible, scheduling of preventive maintenance activities on cycles 

greater than one year will be scheduled with a goal of levelling the amount of 

work assigned to each service centre from year to year.  This ensures adequate 

resource availability to complete the planned program and minimizes travel costs 

associated with crews traveling between service centers. 

 

The major types of maintenance activity are described as follows: 

 

Predictive Maintenance 

Predictive maintenance on overhead and underground distribution systems generally 

takes the form of visual inspections and equipment testing.   

 

MECL does not carry out overhead and underground line inspections on a 

predetermined schedule; however, detailed inspections and equipment testing are 

carried out on most equipment.  Managed assets such as poles, cross arms, guy wires, 

conductors and cables, insulators, arrestors, polemount transformers, switching 

devices (fused cutouts, load break and disconnect switches, etc.) are not formally 

inspected on  a regular basis.  However, the Company developed a Field Asset 

Maintenance System (FAMS) where maintenance items collected in an audit of the 

transmission and distribution system in 2009 are stored.  Maintenance items reported 
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by employees and customers are also collected and stored in the FAMS.  This 

maintenance work is then inspected and prioritized before being assigned to be 

completed.  Padmount transformers and civil facilities, such as transformer pads and 

cable conduits are inspected on a more frequent basis; however, there is no defined 

cycle.  Assets such as reclosers, voltage regulators, and capacitor banks installed on 

poles are inspected every 3 months.  The results of inspections and any identified 

deficiencies are documented for follow up and are archived.  Deficiencies are 

assessed on the basis of the potential for failure and consequential impact on safety 

or reliability.  They are then prioritized for corrective action as follows: 

 Major deficiencies, where repair or replacement is required to address a pending 

failure or safety hazard.  Examples of major deficiencies would be broken poles 

and cross arms; and 

 Minor deficiencies, where the deficiency is of a nature where action can be 

deferred for a time.  An example would be a blown lightning arrestor.  Repairs to 

less critical deficiencies are typically planned so that a group of deficiencies 

within a given area can be addressed by a single crew in a short timeframe. 

 

Inspections using specialized equipment 

Thermographic scans of substations, critical distribution line components and 

transformers in vaults are conducted on an annual basis.  Deficiencies observed are 

recorded and corrected.  Beginning in 2012, MECL began performing detailed pole 

testing on a small sample of treated transmission line poles.  This testing provides 

valuable details on the condition of the poles, the remaining pole strength and 

expected remaining life, as well as observations of any conditions that could 

potentially have an impact on remaining life of the poles.  This information will be 

stored in a database that will be used for long term planning of line rebuilds and pole 

replacements.  MECL is presently investigating the efficacy of extending this testing 

program to include transmission and distribution line treated poles that have been in 

service for more than a specific period of time.  The rural nature of much of the 

MECL service area results in many pole replacements being driven by asset end of 

life as opposed to line upgrades or replacements to accommodate the connection of 

new services. 
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Corrective Maintenance  

Any deficiencies identified scheduled inspections are recorded and prioritized as 

described above.  Repairs or replacements are carried out accordingly and 

completion is tracked. 

 

Preventive Maintenance  

Three major preventive maintenance activities are conducted on distribution lines 

and equipment:   

 

Vegetation Management 

MECL’s Vegetation Management Program is moving towards achieving a five year 

cycle, which is believed to be necessary with regrowth rates experienced in recent 

history.  In some areas, limbs and foliage are trimmed back to achieve separation 

from energized components in manner that generally allows for safe clearances, 

allowing for regrowth between control cycles.  In other areas, the approach is 

generally to clear cut a corridor near line assets to allow for longer periods between 

vegetation control efforts.  This is felt to be more cost effective in the long run. 

 

Periodic limb and branch removal or trimming along the entire overhead distribution 

system is presently done on a 10 year cycle.  Spot trimming or branch removal in any 

specific areas where faster than typical growth has occurred or one or more damaged 

branches have entered the minimum clearance zone from outside the vegetation 

control space is done on an as needed basis. 

 

Switch Maintenance 

MECL has a formal Inspection Program for high voltage 69 kV and 138 kV gang 

operated switches, however, does not have a formal inspection and maintenance 

cycle for medium voltage distribution gang operated switches located on the 

distribution system.   
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Protective Device and Voltage Regulator Maintenance 

MECL performs routine inspection and maintenance of its reclosers and voltage 

regulators.  Maintenance activities are typically performed on a six year cycle for 

substation reclosers and voltage regulators and a seven year cycle for distribution line 

reclosers and voltage regulators and include the following main activities: 

 Determination of number of operations since date of last maintenance to verify 

that existing maintenance intervals are adequate; 

 Visual inspection of tanks, bushings, contacts, operating mechanisms, control 

boxes, etc.  to identify any broken or deteriorated parts and evidence of surface 

tracking or corrosion; 

 Testing of operations, both manually and using electrical test equipment to 

ensure proper operation; and 

 Electrical testing (ratio, resistance, etc.) to verify electrical integrity of device and 

all components. 

 

The results of any tests performed are documented on equipment test forms and 

kept on file for trending and comparison purposes. 

 

4.3 Distribution Substation Maintenance Activities (General) 

Predictive Maintenance 

Predictive substation maintenance is integral to maintaining reliability and detecting 

potential equipment failure.  Since substation equipment typically requires large 

investments for installation and since failure of substation components can affect 

large numbers of customers, detecting potential failures before they occur is very 

important.  There are presently three key predictive maintenance activities conducted 

in MECL substations: 

 

Visual Inspections 

Visual inspections are essential for assessing the condition of substation components 

and identifying deterioration or areas where attention is required.  MECL conducts 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 225 of 379



Maritime Electric  Distribution Asset Management Program 

45 

detailed visual inspections on each of its distribution substations once every 2 

months. 

 

Substation buildings, fences, and electrical components (buswork, switches, 

insulators, transformers, ground conductors, reclosers, metering tanks, voltage 

regulators, etc.) are inspected and any deficiencies recorded.  In addition, data such 

as relay targets, breaker counters, direct current system voltage, and substation 

transformer gauge readings are recorded.  The condition of ancillary equipment such 

as lighting, eyewash stations, first aid kits, and oil spill kits is also inspected.  During 

these bi-monthly inspections, the remainder of the substation is visually inspected at 

a high level and deficiencies requiring immediate correction are identified.  Any 

deficiencies noted during inspections are recorded, reported, and are then prioritized 

for corrective action.  Samples of inspections may be found in Equipment Technical 

Reports.   

 

Transformer Dissolved Gas Analysis 

Dissolved Gas Analysis (“DGA”) is an effective tool for assessing the condition of 

substation power transformers and identifying deterioration in substation 

transformer oil or insulation.  DGA can also identify whether arcing or acid build up 

is occurring inside the transformer.  DGA tests for the presence of dissolved gas and 

water in transformer insulating oil, and based on the level of gas(es) or moisture 

present; assess the condition of the transformer.  An important aspect of DGA is the 

trend analysis, which reviews the history of dissolved gas levels in the transformer.   

 

DGA is scheduled regularly on all substation transformers and in MECL substations, 

whether in service or spare.  MECL uses qualified personnel to perform the analysis, 

provide reports on transformer condition, and recommend any required actions if 

gassing is above normal levels or if acids are detected.  Corrective action to deal with 

abnormalities is essential to prevent failure and extend the life of the transformer. 
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Thermographic Scanning 

Thermographic (infra-red) scanning is scheduled annually for all distribution 

substations and some vaults or above ground transformer rooms.  Thermography 

captures the temperature of components compared to surrounding equipment and 

ambient temperature, and high relative temperatures can be indicative of overloaded 

or deteriorated components.   

 

Corrective Maintenance 

Corrective maintenance is a reactive activity that takes place when deficiencies in 

substation components are identified.  Defective components are prioritized for 

repair or replacement on the basis of the severity of the condition, the criticality of 

the equipment, and the potential impact of failure on safety or service reliability.   

 

Preventive Maintenance 

Preventive maintenance on substation components is conducted on a regular basis 

and is integral to keeping equipment in good working condition.  Substation 

components typically undergo preventive maintenance on a (7) year cycle, including 

inspecting, cleaning, lubricating, and testing.  The following major activities are 

included in this program: 

 Transformers (Distribution and Instrument):  Inspection and cleaning, DGA, 

Doble testing, On-line Tap Changer maintenance, including oil refurbishment 

and contact inspection and replacement as required, inspection and cleaning of 

gauges, access ways, bushings, and connections; 

 Recloser Maintenance:  Inspection, cleaning of bushings, connections, contacts 

and moving parts, contact resistance and insulation testing; 

 Switch Maintenance:  Inspection and cleaning of bushings, connections, 

contacts, arc horns, and operating mechanisms, insulation testing; 

 Oil Renewal:  Replacing insulating oil in substation transformers and oil insulated 

circuit breakers and potential transformers as needed ensuring insulating oil is 

clear of contaminants; and 
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 Accessories:  Other equipment such as motor operators and heating elements are 

inspected, cleaned, and maintained. 

 

4.4  Substation Equipment Maintenance Methodologies Type Specific 

Predictive Maintenance: 

Overhead Switches 

 Inspect the insulators for breaks, cracks, burns, or cement deterioration.  If 

necessary clean the insulators particularly where abnormal conditions such as salt 

deposits, cement dust, or acid fumes exist.  This is important to minimize the 

possibility of flashover as a result of the accumulation of foreign substances on 

the insulator surfaces;  

 Inspect all live parts for scarring, gouging, or sharp points that could contribute 

to excessive radio noise and corona;  

 Check cutouts for damaged fuses and replace if necessary; and 

 Scan the switch with an infrared scanner to check for further defects. 

 

Underground Switches and Junction Units 

 Scan the switch with an infrared scanner to check for defects. 

 

Surge Arrestors 

 Check for cracked, contaminated, or broken porcelain; loose connections to line 

or ground terminals; and corrosion on the cap or base; and 

 Check for pitted or blackened exhaust parts or other evidence of pressure relief. 

 

Buses and Shield Wire 

 Inspect bus supports for damaged porcelain and loose bolts, clamps, or 

connections; 

 Observe the condition of flexible buses and shield wires; and 

 Inspect suspension insulators for damaged porcelain (include line entrances). 
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Structures 

 Inspect all structures for loose or missing bolts and nuts; 

 Observe any damaged paint for galvanizing or signs of corrosion; and 

 Inspect for deterioration, buckling, and cracking. 

 

Grounding System 

 Check all above grade ground connections at equipment, structures, fences, etc.; 

and 

 Observe the condition of any flexible braid type connections. 

 

Control and Metering Equipment 

 Check current and potential transformers for damage to cases, bushings, 

terminals, and fuses; 

 Verify the integrity of the connections, both primary and secondary; 

 Observe the condition of control, transfer, and other switch contacts; indicating 

lamps; test blocks; and other devices located in or on control cabinets, panels, 

switchgear, etc.  Look for signs of condensation in these locations; 

 Examine meters and instruments externally to check for loose connections and 

damage to cases and covers.  Note whether the instruments are reading or 

registering; 

 Open and close each potential switch on the test block to determine whether the 

speed of the meter disk is affected.  Repeat the process with the current switches.  

Changes of speed should be approximately the same for each meter element; 

 Check the status of relay targets (where applicable); 

 Make an external examination of relays, looking for damaged cases and covers or 

loose connections; 

 Check the station battery for loose connections and battery cells for low level or 

low specific gravity of the electrolyte.  Record the electrolyte temperature; 

 Inspect the station battery charger.  Check the charging current and voltage.  

Observe the ground detector lamps for an indication of an undesirable ground 

on the dc system; and 
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 Check the annunciator panel lights. 

 

Metal Clad Switchgear 

 Inspect for damage to enclosures, doors, latching mechanisms, etc.; 

 Inspect bus supports for signs of cracking; 

 Verify that all joints are tight; 

 Check the alignment of all disconnect devices, both primary and secondary, 

including those for potential transformers; 

 Inspect terminal connections and the condition of wiring; 

 Check rails, guides, rollers, and the shutter mechanism; 

 Inspect cell interlocks, cell switches, and auxiliary contacts; 

 Inspect control, instrument, and transfer switches; and 

 Inspect for broken instrument and relay cases, cover glass, etc., and check for 

burned out indicating lamps. 

 

Cables 

 Inspect exposed sections of cable for physical damage; 

 Inspect the insulation or jacket for signs of deterioration; 

 Check for cable displacement or movement; 

 Check for loose connections; and 

 Inspect shield grounding (where applicable), cable support, and termination. 

 

Foundations 

 Inspect for signs of settlement, cracks, spalling, honeycombing, exposed 

reinforcing steel, and anchor bolt corrosion. 

 

Substation Area General 

 Verify the existence of appropriate danger and informational warning signs; 

 Check indoor and outdoor lighting systems for burned out lamps or other 

component failures; 
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 Verify that there is an adequate supply of spare parts and fuses; 

 Observe the condition of hook sticks; 

 Inspect the fire protection system and the provisions for drainage in the event of 

leaking oil; 

 Check for bird nests or other foreign materials in the vicinity of energized 

equipment, buses, or fans; 

 Observe the general condition of the substation yard, noting the overall 

cleanliness and the existence of low spots that may have developed; 

 Observe the position of all circuit breakers in the auxiliary power system and 

verify the correctness of this position; and 

 Inspect the area for weed growth, trash, and unauthorized equipment storage. 

 

Substation Fence 

 Check for minimal gap under the fence or under the gate.  Ensure that all gaps 

are less than 50 mm at any point under the fence and less than 100 mm at any 

point under the gate; 

 Ensure the fence fabric is intact and there is no rust; 

 Check that the barbed wire is taut; 

 Ensure the gate latches are operable; 

 Ensure flexible braid type connections are intact; and 

 Verify that no wire fences are tied directly to the substation fence. 

 

Preventive Maintenance Methodologies: 

Inline Switches (Non Gang Operated) 

 Open/Close the switch several times, periodic operation of the switch is 

recommended as this ensures the hinge pivot point is operating smoothly and 

helps clean any oxide from the jaw contacts, which may have formed since the 

last maintenance; 

 Check for simultaneous closing of all blades and for proper seating in the closed 

position; 
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 Check the switch for alignment, contact pressure, eroded contacts, corrosion, 

and mechanical malfunction; 

 Inspect the insulators for breaks, cracks, burns, or cement deterioration.  If 

necessary clean the insulators particularly where abnormal conditions such as salt 

deposits, cement dust, or acid fumes exist.  This is important to minimize the 

possibility of flashover as a result of the accumulation of foreign substances on 

the insulator surfaces; 

 Inspect all live parts for scarring, gouging, or sharp points that could contribute 

to excessive radio noise and corona; 

 If the switch blade has been left open for an extended period of time, if 

necessary the jaw and blade contacts should be wiped clean of any dirt particles 

to ensure that there will be no plating damage to the contacts and that they will 

properly mate.  If necessary thinners or acetone may be used to clean the 

contacts and if the contacts are heavily coated use a fine Scotch-Brite® pad; 

 For FIRON inline switches read the attached maintenance recommendations for 

further maintenance instructions; 

 Scan the switch with an infrared scanner to check for further defects; and 

 In addition to the above perform the switch maintenance that is specified in the 

MECL maintenance report. 

 

Gang Operated Switches 

 The switch should be disconnected from all electric power sources before 

servicing; 

 Ground leads or their equivalent should be attached to both sides of the switch; 

 Inspect the insulators for breaks, cracks, burns, or cement deterioration.  Clean 

the insulators particularly where abnormal conditions such as salt deposits, 

cement dust, or acid fumes exist.  This is important to minimize the possibility of 

flashover as a result of the accumulation of foreign substances on the insulator 

surfaces; 

 Check the switch for alignment, contact pressure, eroded contacts, corrosion, 

and mechanical malfunction.  Replace damaged or badly eroded components.  If 
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contact pitting is of a minor nature, smooth the surface with clean, fine 

sandpaper (not emery) or as the manufacturer recommends.  If recommended by 

the manufacturer, lubricate the contacts; 

 Inspect arcing horns for signs of excessive arc damage and replace if necessary; 

 For all S&C Alduti-Rupter switches perform the outlined continuity check and 

additional maintenance as out lined in the Alduti-Rupter Switch, General 

Maintenance Outline; 

 Check the blade lock or latch for adjustment; 

 Inspect all live parts for scarring, gouging, or sharp points that could contribute 

to excessive radio noise and corona.  Check corona balls and rings for damage 

that could impair their effectiveness; 

 Inspect inter phase linkages, operating rods, levers, bearings, etc., to assure that 

adjustments are correct, all joints are tight, and pipes are not bent.  Clean and 

lubricate the switch parts only when recommended by the manufacturer.  Check 

for simultaneous closing of all blades and for proper seating in the closed 

position.  Check gear boxes for moisture that could cause damage due to 

corrosion or ice formation.  Inspect the flexible braids or slip ring contacts used 

for grounding the operating handle.  Replace braids showing signs of corrosion, 

wear, or having broken strands; 

 Power operating mechanisms for switches are usually of the motor driven, 

spring, hydraulic, or pneumatic type.  The particular manufacturer's instructions 

for each mechanism should be followed.  Check the limit switch adjustment and 

associated relay equipment for poor contacts, burned out coils, adequacy of 

supply voltage, and any other conditions that might prevent the proper 

functioning of the complete switch assembly; 

 Inspect overall switch and working condition of operating mechanism.  Check 

that the bolts, nuts, washers, cotter pins, and terminal connectors are in place 

and in good condition.  Replace items showing excessive wear or corrosion.  

Inspect all bus cable connections for signs of overheating or looseness; and 

 Inspect and check all safety interlocks while testing for proper operation. 
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Substation Transformers 

 Inspect the control cabinet, control relays, contactors, indicators, and the 

operating mechanism; 

 Look for loose, contaminated, or damaged bushings; loose terminals; and oil 

leaks; 

 Check oil levels in main tanks, tap changer compartment, and bushings; 

 Inspect the inert gas system (when applicable) for leakage, proper pressure, etc.; 

 Read and record the operations counter indicator reading associated with the 

load tap changer; 

 Observe oil temperature.  Oil temperature should not exceed the sum of the 

maximum winding temperature as stated on the nameplate plus the ambient 

temperature (not to exceed 40 C) plus 10 C.  Generally, oil temperature does not 

exceed 95 C and 105 C for 55 C and 65 C winding temperature rise units, 

respectively; since the ambient temperature rarely exceeds 30 C for periods long 

enough to cause an oil temperature rise above these points; 

 Perform the power factor test; 

 Perform the turns ratio test; 

 Perform the winding resistance test; 

 Perform the excitation current test; 

 Perform the insulation resistance test; 

 Send sample to lab for DGA; and 

 In addition to the above perform the transformer maintenance that is specified 

in the MECL maintenance report. 

 

4.5 Revenue Metering and Instrument Transformer Maintenance 

This type of Managed Assets requires additional Certification Maintenance in addition 

to the typical ‘physical’ maintenance (predictive, corrective, and preventative) required 

by most other types of Managed Assets.  Typically, each class of revenue meter and 

instrument transformer (current transformers and potential/voltage transformers) 

must be recertified by an accredited testing organization on a recurring basis. 
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The frequency and nature of these recertification are dictated by regulations enforced 

by Measurement Canada (Industry Canada), a Federal regulator.  In the past, these 

regulations have allowed for sample testing and ‘family’ testing of entire groups of 

revenue meters rather than full testing of each and every individual meter.  Whatever 

method is used to recertify a group of meters, meticulous and detailed records must 

be maintained for every individual meter and retained throughout the life of the 

meter.   
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5.0 SYSTEM PERFORMANCE AND RELIABILITY 

5.1 General    

MECL takes operational performance seriously.  It does not rely solely on regulation 

as the impetus to maintain performance levels.  MECL subscribes to the philosophy 

that meeting customer expectation for system performance is part of its mission as a 

corporation.  As part of this objective, MECL prepares reports on a monthly, 

quarterly, and annual basis for all service quality indicators.  These reports are then 

analysed to assess system performance.  Reports are also filed with the IRAC at the 

prescribed intervals. 

 

In terms of performance, MECL monitors the metrics to determine what trends, if 

any, are developing.  The reliability indicators assist in developing the programs 

within the Asset Management Plan through Cause Analysis.  Capital investments 

made over the past few years are yielding favourable results, as reliability has 

improved.  Significant work has taken place in specific areas where the infrastructure 

was visibly aging, or where trend analysis indicated deficiencies.   

 

5.2 Reliability Analysis  

A key objective of the MECL DAMP is to maintain a high level of distribution 

system reliability.  Capital investments are aimed at improving or maintaining 

reliability by proactively upgrading deteriorating facilities and adding system capacity 

to avoid overloads.  Investments are also made to ensure that sufficient system 

redundancy exists so that customers can be supplied from alternate paths in 

emergency or planned outage situations.  Investments in technology such as SCADA 

monitoring and control provide real time system information that facilitates the rapid 

identification of system problems and remote switching that improves the efficiency 

of outage response.   

 

In addition to the capital investments, maintenance programs and operational 

practices are also aimed at reliability.  For example, in its service territories MECL 

maintains systematic vegetation management programs to maintain clearances 

between power lines and surrounding vegetation.  In forced outage situations, outage 
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response efforts focus on locating and isolated faulted areas promptly so that most 

affected customers can be restored from alternate paths.  When system components 

must be taken out of service for planned maintenance, switching is carried out so as 

to minimize disruption to customers.   

 

The application of SCADA technology allied to control room oversight is a key 

component of MECL operations, and also impacts upon reliability performance.  

MECL’s Energy Control Centre is currently staffed on a 7 day/24 hour basis.  The 

Energy Control Centre allows for efficient identification of system problems during 

normal and after hours, which is an essential component of effective outage 

response.   

 

MECL maintains databases of all outages that occur on its distribution systems.  This 

allows for the tracking and analysis of reliability performance.  SAIDI, SAIFI, 

CAIDI and ASAI indices are computed from the data.  The two key indices are 

defined as follows: 

 SAIDI, System Average Interruption Duration Index – reflects the total outage time to 

the average customer over a period of one year. 

 SAIFI, System Average Interruption Frequency Index – reflects the number of 

interruptions to the average customer over a one year period. 

 

Indices are computed on a monthly and annual basis.  Data is submitted to the IRAC 

in accordance with regulatory requirements.  In addition, data is also analysed 

internally by MECL to identify reliability trends and potential areas for reliability 

improvement.   

 

As an example of the data produced, SAIDI and SAIFI reliability indices for 

MECL’s transmission and distribution over the five year time period 2009-2013 are 

shown in the following table: 
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Year 2009 2010 2011 2012 2013 

SAIDI 
(hours) 

 
9.41 

 
8.15 

 
6.11 

 
4.24 

 
8.46 

SAIFI 5.00 6.13 4.17 3.49 1.63 

Table : MECL CEA Reliability Indices for years 2009-2013 

 

 IEEE 2.5 Beta Method 

An Institute of Electrical and Electronics Engineers (IEEE) working group has 

developed a statistical approach to the problem to define Major Event Days or 

MEDs.  Their recommendation, known as the Beta Method, works like this:  

 A Major Event Day (MED) is any day that exceeds a daily SAIDI threshold 

called T
MED

; 

 Daily SAIDI values for the past five years are used to calculate T
MED

; 

 The natural log (ln) of each SAIDI value is found and the log-average (α) is 

found; and 

 The standard deviation of the logarithms is found (β).  Using an Excel 

spreadsheet and the standard deviation function (STDEV) the log-standard 

deviation is calculated. 

 

From this data, T
MED 

is,  

T
MED 

= e 
(α +2.5 * β) 

 

Where,  

T
MED 

= Major Event Threshold, minutes.  

e = Exponential function, 2.718.  

α = Log-average of the data.  

β = Log-standard deviation of the data.  
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Below is a comparison between SAIDI (CEA), SAIDI (Storms Excluded) and 

SAIDI (IEEE MED Excluded). 

 

 

 

 

 

 

 

 

 
 

One of the reasons to factor out major events is to normalize the SAIDI information 

to ensure that the utility is responding to real changes in its reliability indices and is 

not chasing variances caused by major events such as hurricanes, ice/sleet and 

0.00

1.00
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8.00

9.00

10.00

2009 2010 2011 2012 2013

SAIDI

SAIDI(CEA)

SAIDI(Storms  Excluded)

SAIDI(IEEE MED
Excluded)

  
SAIDI 
(CEA) 

SAIDI  
(Storms Excluded) 

SAIDI 
(IEEE MED Excluded) 

2009 9.41 4.45 5.11 

2010 8.15 4.28 5.41 

2011 6.11 3.81 4.59 

2012 4.24 2.09 2.28 

2013 8.46 2.48 3.06 
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floods. Understanding how to correctly apply the IEEE standard reliability indices is 

the first step in measuring the reliability of an electric distribution system.  Major 

events are removed from the base data so that reliability measures are not distorted 

and to help the utility track improvements to the electric system. 
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6.0 DISTRIBUTION PLANNING   

Prudent and timely planning lies at the core of any sustainable asset management program.  

At MECL, planning is a continuous and evolving process designed to meet the present and 

changing needs of a variety of stakeholders. 

 

At MECL, planning is divided into three general categories, with ongoing interaction 

between all three: 

  

6.1 Long Term Planning (Forecast Horizon typically 10 years) 

Long range transmission planning at MECL is generally performed through the 

preparation and periodic review of Long Term System Planning Studies for the 

organization.  System planning studies analyse the existing distribution system and 

anticipated customer load and generation changes over a planning horizon of         

10 years.   

 

A long-term load (and generation) forecast is prepared, using the best information 

available at the time of the study.  The load forecast is based on an econometric 

model using inputs such as load, number of customers, population growth, GDP 

and CPI.  The Company incorporates future economic projections for the Island and 

incorporates these into the regression analysis. 

 

Technical issues like component capacities, ability to operate within voltage 

requirements, and basic contingency analysis are reviewed, and system deficiencies 

(present and predicted through the load forecast period) are identified.  Various 

alternatives and solutions are proposed and then analysed to ensure that they address 

all predicted deficiencies.   

 

Generally, a complete Long Term System Planning Study for MECL will be 

performed at regular intervals of several years, with periodic reviews to ensure that 

the information and conclusions in each study are still reasonably accurate and valid 

as more recent data becomes available.   
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6.2 Medium Term Planning (Five Year Planning Horizon)  

MECL uses results from its strategic planning and other reports, such as asset 

condition reports, to perform ‘tactical’ planning which covers a five year period.  

Changes to the regulatory environment must be taken into account as well. 

 

Medium term planning is performed each year, to incorporate new information that 

may arise, such as new regulations, increased load growth, longer term individual 

customer needs or updated asset condition reports.  Typical inputs to medium term 

planning include: 

 Customer driven needs; 

 Municipal driven needs; 

 Regulatory requirements; 

 Reliability analysis; 

 Asset evaluation and renewal requirements; 

 Expansion requirements identified through long term planning; and 

 Extraordinary initiatives, such as PowerShift Atlantic. 

 

The results of this medium term planning set priorities, goals and targets to define 

optimal and sustainable levels of activity in all areas.  The outcomes of tactical 

planning contribute directly to the corporate five year fiscal plan. 

 

A typical MECL rural distribution substation supplies up to 10-15 MW of load, with 

several distribution feeders, each of which carries up to 5 MW of load.  Mini split 

heat pumps have become popular in recent years in addition to the increase in the 

percentage of customers using electric resistance heating as their primary source of 

heat.  Mini splits are being installed mainly by residential customers and some general 

service customers looking to displace a portion of their furnace oil usage with the 

added benefit of having air conditioning available in the summer.  With the peak load 

growing due to increased electric space heating, the Company sees a significant 

impact on the distribution system. 
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In order to supply new load and decrease losses, a new 138/12.5 kV West St. Peters 

substation will be constructed.  The new substation at West St. Peters will serve load 

growth in industrial load (Wymans Blueberry Plant) as well as provide for growth in 

residential and general service load in the area.   

 

A new substation at Charlottetown Airport will serve growth in industrial load at the 

airport and Bio Vectra, as well as residential and general service load at 25 kV 

distribution voltage.  This new substation will then be able to offload the two 20 

MVA, 69/25 kV transformers in West Royalty because the load exceeds 75% of their 

capacity (i.e.  exceeds 30 MVA).  With this second 25 kV source of supply at 

Charlottetown Airport, if one West Royalty 25 kV transformer failure then the 

capacity of the second transformer and the 10 MVA mobile transformer will not be 

exceeded.   

 

MECL has identified the need for new distribution substations in each of the New 

Glasgow, Cherry Valley and East Royalty areas in the near future.  In some areas, 

additional feeders may also be required in these areas to accommodate growth and 

decrease losses.  The plan for these new substations and associated feeders is based 

on a projected residential and general service load growth that takes in consideration 

residential and general service electric heat load increase experienced in the last few 

years plus any additional industrial loads.  MECL continuously monitors the load 

growth and adjust its plan depending on the pace and location of the load growth.   

 

6.3 Short Term Planning (One Year Planning Horizon)   

Short term or operational planning involves developing specific plans to implement 

the projects defined in current year budget as well as operate the distribution 

system(s) in a safe and reliable manner. 

 

It also addresses short term needs, such as connection of a customer that was not 

identified previously during medium term planning, or reaction to external events 

such as a severe ice storm. 

 Current Budget Year Project Design; 
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 Customer Driven Asset Development; 

 Municipal and Developer Driven Asset Development; and 

 Other Short term Projects. 
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7.0 ASSESSMENT OF ASSET CONDITION    

7.1 Distribution Substations  

The nature of Distribution Substation (DS) equipment does not lend itself to purely 

quantitative evaluation of its condition.  In addition, the relatively low quantity of 

each type of DS asset ensures that each item can receive regular inspection, 

maintenance, and qualitative assessment.  Since each piece of substation equipment 

is also relatively expensive to replace, it is generally cost effective to perform regular 

maintenance on it rather than relying on run to failure techniques which make more 

sense for low value items like line insulators or cross arms.  The following sections 

provide a summary of the condition of MECL’s distribution substation equipment: 

  

7.2 Poles  

Defining Asset Condition 

A wooden utility pole generally remains useful until: 

 It fails (breaks or collapses) due to severe weather, vehicles, or loss of strength 

associated with advanced aging; 

 New requirements necessitate a pole change out.  These needs might be for a 

taller or stronger pole to support more equipment; 

 The pole is no longer required at its legacy location; and 

 Though a gradual process of loss of wood fibre and loss of fibre strength, the 

strength of the pole decreases until it reaches the point where it no longer 

satisfies required safety factors under worst case conditions.  At this point, 

inspections and/or testing will identify the need to replace this pole. 

 

Like many other types of distribution assets, distribution poles are expected to last 

for a long time.  Technical lives of 50 years are expected, and when used under 

typical conditions, the maintenance free Mean Time Between Failures (MTBF) is on 

the order of 400,000 hours.   

 

It should be noted that the actual mean ‘in-service’ life of utility poles is usually less 

than 50 years, as many are removed or upgraded due to such factors as road 
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realignments or a need to upgrade to a taller or stronger pole as part of a distribution 

line upgrade. 

 

Individually, the replacement value of these assets ranges from $1,000 to over 

$15,000.  MECL has over 132,000 poles in service. 

 

Because of the high MTBF value, relatively low installed cost, and large installed base 

of poles, it would be extremely impractical or impossible to closely monitor and 

maintain each pole in the same fashion as a substation steel structure, and the 

expense of such a program would far exceed its utility. 

 

Instead, MECL manages its pole assets through a combination of: 

 Industry standard purchasing specifications; 

 Review of manufacturers’ QA/QC efforts; 

 Inspection of new distribution poles as they are received; 

 Periodic inspection and testing of poles while they are retained in stores as 

spares; 

 In-situ inspections and periodic testing of poles whenever they are installed 

and/or visited during fieldwork; and 

 Intake inspection whenever a previously used pole is returned to storage from 

the field.  Occasionally, a pole in near perfect condition is reissued to the field. 

 

7.3 Distribution Transformers  

Defining Asset Condition 

Like many other types of distribution assets, distribution transformers are expected 

to last for 40 years under typical conditions.  The maintenance free MTBF is on the 

order of 300,000 hours.  Individually, the replacement value of these assets ranges 

from $1,500 to over $40,000.  MECL has over 34,000 such transformers. 

 

Because of the high MTBF value, relatively low cost, and large installed base of 

distribution transformers, it would be extremely impractical or impossible to closely 
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monitor and maintain each transformer in the same fashion as a substation power 

transformer, and the expense of such a program would far exceed its utility. 

 

Instead, MECL manages its distribution transformer assets through a combination of 

 Industry standard purchasing specifications; 

 Review of manufacturers’ QA/QC efforts; 

 Examination of the manufacturer’s technical drawings and data for each 

distribution transformer order placed; 

 Inspection and testing of new distribution transformer as they are received; 

 Periodic inspection and technical testing of distribution transformers while they 

are retained in stores as spares; 

 In-situ inspections and monitoring of transformers whenever they are installed 

and/or visited during fieldwork; 

 Inspection whenever a previously used distribution transformer is returned to 

storage from the field.  This is particularly important if the distribution 

transformer was removed from service because it is suspected to be not in good 

working order; and 

 Exceptional programs may be initiated if an unforeseen issue arises.  For 

example, the entire MECL inventory was tested for Polychlorinated Biphenyl 

(PCB) content in the mid-1980’s once concerns were raised about environmental 

issues associated with these chemicals. 

 

7.4 Other Distribution Assets  

For other types of distribution assets, MECL uses good utility practice to anticipate 

when they are nearing the end of their useful lives and plans to replace them before 

that time. 

 

In the event of a premature or other failure of an asset or asset component, MECL 

uses well established and industry typical emergency response plans to replace them 

in a timely and cost effective manner. 
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8.0 ASSET REPLACEMENT PROGRAM    

As mentioned elsewhere in this document, MECL uses a variety of tools to create and 

monitor the corporate budget program.  These detailed budgets include both capital and 

operating/maintenance items.  

 

8.1 Recent Historical Replacement Rates 

Distribution Transformers 

The following table and chart shows the number of distribution pole mount 

transformers actually installed and/or changed out over the last five years: 

 

 

 

 

 

 

With approximately 34,000 transformers in service and an expected life of 40 years, 

one would expect an average installation rate of 850 transformers / year is required 

in order to achieve a sustainable average transformer age and condition. Spill 

prevention installations require an additional 200 distribution pole mount 

transformers annually.  Approximately 520 pole mount transformers are installed 

annually to facilitate new customer connections. The target rate of installations is 

1570 distribution pole mount transformers per year. The overall average installation 

rate has been 1572 transformers per year, which compares favourably with the target 

installation rate of 1570 transformers / year.  

 

A program to optimize distribution transformer installations will reduce the number 

of transformers installed. The program will consist of installing a larger sized pole 

mount transformer in locations where successive groups of poles have distribution 

transformers mounted upon them.  The large pole mount will serve all customers in 

the area and the other transformers will be removed.  This program will optimize the 

number of distribution transformers managed and the system capacity of distribution 

transformers in the field. 

Year # of transformers installed Surplus/Deficit 
2009 1583  13 
2010 1554  -16 
2011 1618  48 
2012 1661  91 
2013 1442  -128 
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Poles 

The following table and chart shows the number of wooden poles actually installed 

and/or changed out between 2009 and 2012: 

 

Year # of poles replaced Surplus/Deficit 
2009 1,174 - 1,426 
2010 1,377 -1,233 
2011 1,219 -1,381 
2012 1,468 -1,132 

 

With 132,000 poles in service and an expected technical life of 50 years, an average 

replacement rate of 2,600 poles/year is required in order to achieve a sustainable 

average pole age.  Since a few of these poles were installed in ‘fresh ground’ to 

facilitate new customer connections rather than replacement of an aging pole, the 

number of removed poles may be somewhat less than the totals shown above.  The 

average ‘replacement deficit’ in recent years has been about 1,300 poles.  The 

following chart indicates a decrease in capital rebuild spending for the next two years 

(2015 & 2016), then a gradual increase beginning in year 2017. 

 

 

 

8.2 Recent Historical and Future Capital Expenditures 

The following chart shows actual gross spending on MECL’s distribution assets over 

the last ten years.  This includes ALL spending, including such items as replacement 
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of assets due to storms, replacement of assets due to government transportation 

infrastructure projects, streetlight work, installation of transformers, new services, 

conversion to IR meters, installation of distribution equipment, line upgrades and 

line extensions.  Note that these numbers are gross investments and do not show the 

offsetting effect of customer capital contributions.  Examination of this data shows 

relatively stable capital spending on MECL’s distribution system over the last five 

years.  Over the next five years (2015 – 2019), MECL is adjusting its budgeting to 

increase capital spending on the distribution system to ensure targets for sustainable 

asset renewal can be achieved.  The budget forecast shows an upward trend in 

overall capital spending on MECL’s distribution system over the next five years. 

 

 

 

8.3 Priorities for Budget Decision Making   

Priority Drivers and Factors Impacting on Budget Decision Making 

The priority for budgeting is to provide a sustainable level of spending throughout 

the distribution system to accommodate safety improvements, planning for growth, 

improved system performance and reliability, renewal of deteriorated assets, 

customer growth needs, short and long term system planning needs and overall asset 

life cycle costs. 
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These factors must be continuously balanced while seeking to avoid undesirable 

‘distribution rate shocks’ that might be triggered by large changes in annual revenue 

requirements imposed by swings in capital spending levels. 

 

Asset Replacement Planning Strategy 

Priority Projects 

Many capital expenditures must be graded as priority due to the nature and 

obligations of owning and operating an electric utility.  Efforts must be made to 

ensure that these projects are performed in an efficient and cost effective manner, 

both in the short term and over the long term in a sustainable fashion. 

 

Examples of these projects include: 

 Replacement of damaged transformers; 

 Distribution line expansions and enhancements triggered by new customers and 

customers with increased loads; 

 Projects triggered by external regulatory programs; 

 Poles struck by a vehicle; 

 Unanticipated failure of a major substation component; and 

 Retirement of PCB contaminated assets. 

 

Non-Discretionary Projects 

Some of the Priority projects occur with enough regularity that statistical methods 

can be applied to roughly predict future expenditures.  An example of this would be 

the capital spending on system expansions associated with the connection of new 

residential customers.  Resources must be set aside in the budget forecast to allow 

for such projects. 

 

Once these priority projects’ needs are addressed in the planned budget, ‘non-

discretionary’ projects are prioritized and triaged with a goal of smoothing out the 

year to year spending to allow for efficient resource scheduling. 
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Some expenditures can be deferred for one or more budget year.  An example would 

be the replacement of distribution lines that have been in service for many years and 

are nearing the end of their useful lives. 

 

Note that these non-discretionary projects can only be deferred in the short term.  

Some of these may be deferred for one or more years, but will still need to be done 

sooner rather than later.  The need to achieve optimum levels of re-investment has 

to be balanced against the need to manage the overall risks associated with such 

deferrals. 

 

Since new non-discretionary projects will inevitably be identified in the future, it is 

essential to ensure that sufficient resources are allocated to avoid a long term build 

up or ‘backlog’ of such projects.  This would result in an Asset Management 

Program that is not achieving its sustainable goals. 

 

When determining the priority in which non-discretionary projects will be scheduled, 

the following factors will be considered: 

 Severity of problem(s) or importance of projects’ needs and impact of project 

deferral; 

 Mitigation of corporate risk when a project is scheduled/deferred; 

 Impact on uncommitted budget (and therefore revenue requirement/future rate 

stability); 

 Impact on future reliability improvements (e.g. a new distribution substation 

component may benefit more customers than a pole line rebuilt, even though 

they cost the same to replace); 

 Availability of internal and external resources; 

 Opportunities to achieve economies of scale by performing fewer, bigger 

projects; and 

 Stakeholder requirements (e.g.  customers, municipalities, regulators, etc.). 

 

 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 252 of 379



Maritime Electric  Distribution Asset Management Program 

72 

8.4 Dynamic Nature of Capital Priority Planning   

It should be noted that this is a living, breathing forecast that will be changed and 

adjusted as new information becomes available to MECL.  It is based on best 

practices applied to presently known data.  As new issues arise and new data 

becomes available, MECL expects to review this forecast on a timely basis and make 

any necessary adjustments. 

 

Examples of issues which would likely trigger such an adjustment include: 

 One or more large industrial customers committing to construction in MECL’s 

service territory; 

 Large scale customer adoption of new technology, such as electric heat or electric 

cars; and 

 Large scale wind generation integration. 
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DEFINITIONS 
 
Buffer zone is an area of land bordering a stream or permanent water body, which is intended primarily 
to protect the waters from the effects of human activities. 
 
Compatible vegetation is any species of low growing tree or bush that will not grow past the safe line 
clearance limits and could hinder the growth of non-compatible vegetation. 
 
Danger tree is a tree that is near power lines and is defective in some way (i.e., leaning, dead, damaged, 
very tall compared to surrounding trees) and has imminent potential to fail and is likely to hit or damage 
a transmission or distribution line or structure when it falls. 
 
Invasive species is a plant species that suddenly takes over and spreads rapidly, changing the landscape. 
 
Non-compatible vegetation is any species of tall growing tree that could grow past the safe line 
clearance limits or a danger tree that could fall onto the transmission or distribution line from the edges 
of the right-of-way. 
 
Protected area is an area of land in which standards or restrictions are placed on land- and water-use 
activities that occur within that area.   
 
Watercourse is a stream, lake, river or other body of water.  The Clean Water Act defines a watercourse 
as the full width and length, including the bed, banks, sides and shorelines, or any part of a river, creek, 
stream, spring, brook, lake, pond, reservoir, canal, ditch or other natural or artificial channel open to the 
atmosphere, the primary function of which is to convey or contain water whether or not the flow be 
continuous. 
 
Watershed is an area of land that drains surface water from a connected system of watercourses and that 
ultimately drains into one particular river, creek, stream or other flowing body of water. 
 
Wetland is land that is saturated with water long enough to promote wetland or aquatic processes as 
indicated by poorly drained soils, wetlands vegetation, and various kinds of biological activity which are 
adapted to a wet environment.  Wetlands include: bogs, fens, marshes, swamps, and shallow waters. 
 
Utility Arborist – A worker who has been formally trained in procedures of tree trimming for work near 
energized power lines and apparatus and has successfully completed an “Electrical Utility Arborist” 
course, or Maritime Electric approved equivalent training, combined with sufficient field experience. 
 
Mowing (Ground Clearing) 
Mowing is the cutting of non-compatible vegetation with wheel or track-mounted heavy-duty rotary or 
flail cutters. 
 
Topping -Topping is a very severe form of pruning which involves removing all branches and growths 
down to a few large branches or to the trunk of the tree. 
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Pruning 
Pruning is the removal of branches or limbs in order to direct and control tree growth away from 
distribution lines (very rare for transmission lines).   
 
Hand-Cutting 
Hand-cutting (also called slashing) is the removal by hand tools of individual stems that will eventually 
grow into power lines. 
 
Grooming 
Grooming is the mechanical grubbing and grading of the transmission right-of-way using excavators or 
bulldozers to remove all existing vegetation.  The exposed soils are then seeded with grass or other low-
growing species to prevent the growth of unwanted tall-growing species.   
 
Prevention 
Prevention is defined as creating site conditions that will allow compatible vegetation to establish, as 
opposed to treating existing vegetation. 
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The Acadian Forest on Prince Edward Island 
Located on the east coast in the Gulf of St Lawrence, Prince Edward Island is Canada's 
smallest province, with a total area of 5,684 km2 (2,195 sq. mi).  Prince Edward Island's 
forest belongs to the Acadian Forest region of Canada (orange area).   
 
Global Position and Climate 
There are several factors that contribute to Prince Edward Island’s wide range of seasonal influences.  
The global position of Prince Edward Island is about halfway between the Equator and the North Pole. 
The Island’s geographic location results in the climate being influenced by the Atlantic Ocean, the Gulf 
Stream, the Labrador Currents, and the expanse of the Canadian Shield.  
 
• Winter winds from northern Quebec will sweep in across the frozen Gulf of St 

Lawrence creating harsh conditions for exposed plants and animals.  Heavy 
freezing rain can also occur in winter, causing damage to ice laden trees that may 
fall on power lines. 

• Spring is normally long in duration and cool (+5C - +18C) with plentiful rainfall 
and sunlight.  Island trees tend to leaf-out later than similar mainland areas due to 
lower air temperatures brought about by the cold ocean water surrounding the 
Island. 

• Summer may vary and include either hot dry periods or remain cool.  On occasion, 
the Island experiences hurricanes, tropical storms and depressions that can cause 
significant damage to deciduous trees that still have their summer foliage. 

• Autumn is a gradual process on Prince Edward Island with warm temperatures and 
moderate rainfall.  Fall foliage normally occurs mid-October and into November.   

 
The Acadian Forest 
Many species may be found on the rich, well-drained soils and on upland sites in the 
Acadian Forest on Prince Edward Island. Northern Hardwood Forest species such as American Beech, 
Yellow Birch, Sugar Maple, White Pine, Eastern Hemlock, Red Oak and White Ash may be present.  On 
poorly drained sites poor soils and exposed coastal areas recovering from significant disturbances such 
as fire, insects, or harvest activities, the forest will usually be dominated by Boreal Forest species.  
These species include White Spruce, Black Spruce, Eastern Larch, Poplar, or White Birch.  Balsam Fir 
and Red Maple tend to grow in all Island stand types.  Other tree species such as Jack Pine, Red Pine, 
Eastern White Cedar, Ironwood and Black Ash tend to occur in specific areas or have limited ranges on 
Prince Edward Island.  Rural populations of American Elm have been adversely affected as a result of 
Dutch Elm Disease.   
 
Many Acadian Forest tree species can live for more than 200 years.  Sugar Maple and White Pine are 
capable of living for as long as 400 years. Eastern white Cedar and Eastern Hemlock have been known 
to reach nearly 1,000 years of age in some parts of their North American range.   
 
Boreal species such as spruce, larch and poplar tend to have a shorter life span.  In order to renew 
themselves, they often depend upon major disturbances that create large openings in the forest with full 
sunlight.   
 
Shade tolerant species such as Sugar Maple, White Pine and Yellow Birch prefer a different approach to 
renewal.  Rather than the sudden and large scale disturbances common to spruce and fir, mortality in 
these species are usually more gradual.   

3 
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1.0 INTRODUCTION 
 
1.1 About Maritime Electric Company, Limited (“Maritime Electric” or the “Company”) 

Maritime Electric is an indirect wholly-owned subsidiary of Fortis Inc. Maritime Electric owns 
and operates a fully integrated system providing for the generation, transmission and distribution 
of electricity throughout Prince Edward Island. 
 
Since 1918 Maritime Electric has delivered electricity to customers on Prince Edward Island, 
providing safe, reliable service at the lowest possible cost. Maritime Electric and its personnel 
are committed to providing this service in a safe and environmentally responsible manner.  
 
Trees located in proximity to power lines cause many interruptions in 
electrical service and may pose public safety hazards. There are 
approximately 5732 km of power lines on Prince Edward Island with 
5102 km distribution lines and 630 km for transmission.  
 
The main cause of power outages is due to tree contact with power 
lines.  Data collected for the period 2004-2015 demonstrates the total 
number of outages due to tree contact. Maritime Electric has 
recognized this trend and is working on ways to make improvements 
which includes the development of The Vegetation Management Plan. 
 
As seen in Table 1 Tree Contact – Trees in Lines is the number one cause of outages over the 
past 12 years. 
 

Table 1 
Maritime Electric Outage History 2004-2015 by Cause 

 
Maritime Electric Outage History 2004-2015 by Cause 

Cause Total Outages 
Tree Contact - Trees In Line – Danger Trees 7473 
Adverse Weather – Wind 6701 
Lightning - No Arrestor 4659 
Adverse Weather – Snow 3720 
Defective Equipment - Customer Own 3507 
Foreign Interference-Animals 3368 
Adverse Weather – Sleet 2836 
Unknown/Other 2824 
Defective Equipment-Connectors 2213 
Defective Equipment – Cutout 1420 

 
Many of these outages could be prevented through enhanced vegetation management activities 
aimed to reduce tree contact with power lines. 
 

1.2 Current Tree Trimming Practices 
Maritime Electric performs tree trimming to prevent tree limbs and branches from contacting 
power lines and, where possible, will ground cut trees on a site specific basis.  
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Maritime Electrics service area includes three districts East, West and Central.  An electronic 
Facility Asset Maintenance System (FAMS) is a system that tracks all required maintenance on 
Maritime Electric’s system.  Tree trimming requirements are captured in a number of ways 
including customer requests, maintenance and new construction activities. 
 
When Maritime Electric is contacted with a request for tree trimming, a Company representative 
will visit the site and determine if electrical safety hazards to Maritime Electric equipment exists.  
Maritime Electric will determine to what extent tree trimming work is required.  
 
Maritime Electric does not typically clear vegetation near secondary power lines unless an 
electrical hazard is identified upon inspection.  It is recommended that homeowners hire 
professional tree trimmers when managing their own trees if an electrical hazard is determined to 
not exist. On request, Maritime Electric may remove the secondary power line or de-energize to 
allow tree removal to take place and reinstall the line once the task is complete.   
 
When tree trimming is performed by Maritime Electric, every effort is made to ensure that there 
is sufficient clearance until maintenance is carried out during the next cycle.  Maritime Electric 
tree trimmers are trained in proper pruning techniques to redirect growth away from the power 
lines as well as maintaining the health of the tree.  
 
In some instances a tree may be too close to power lines and may need to be cut down 
completely.  Maritime Electric encourages ground cutting trees that are going to require regular 
maintenance and replace with a low-medium growth tree. 
 
When tree trimming is required for new construction, rebuilding of lines or installing new 
transmission lines the Supervisor, Vegetation Management will be contacted to make the 
arrangement to prepare a Request for Quotation (RFQ) that is sent to Contractors (Bidders). 

 
1.3 Roles and Responsibilities  

Maritime Electric has made changes in 2015 with the introduction of a new position. Supervisor, 
Vegetation Management.  This new position oversees vegetation management to ensure that 
work is accomplished safely, effectively and in accordance with the Vegetation Management 
Plan (VMP).  A number of positions play a key role in maintaining the VMP.  These employees 
must have a clear understanding of their roles, responsibilities and accountabilities in order to 
ensure compliance with the requirements of the VMP.  The organizational chart below illustrates 
the reporting structure (Figure 1) in place to support the VMP. 
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Figure 1 - Organizational Chart 
 
 

Vegetation Management 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The Manager, T&D Operations is accountable for managing the VMP for all power lines and 
substations.  This includes, directing, prioritizing and budgeting all activities aimed at 
minimizing vegetation related outages and safety hazards created by uncontrolled vegetation.  
 
The Supervisor, Vegetation Management reports to the Manager.  The Supervisor is responsible 
for planning, detailing, budgeting and administering contracts for maintenance and new right-of-
way clearing activities for all districts.  This position is also responsible for: 
• Initiating job tender packages. 
• Complete Contractor Orientation (See Appendix 3). 
• Performing on-site inspections and crew visits. 
• Ensuring compliance with environmental legislation and requirements. 
• Maintaining compliance with related Maritime Electric Policies and Procedures and the 

VMP. 
• Supervising and assigning work to the tree trimming crews. 
 
The Forestry Technicians (contractors): 
• Respond to customer calls that are populated in the Facility Asset Maintenance System 

(FAMS).  Currently there are two (2) full time crews.  One (1) crew is dedicated for 
Central District and the other crew works between the Eastern District and the Western 
District rotating districts every two weeks. 

• Bid on vegetation management contracts by means of a Request for Quotation (RFQ) that 
goes out to tender for such vegetation management work. The work includes but is not 
limited to clearing transmission and distribution lines, removal of danger trees and 
combinations of tree trimming, topping, pruning, hand-cutting and ground clearing. 

 
1.4 Opportunities for Improvement 

Identifying opportunities for improvement is a major component in the development of the VMP. 
The VMP contains traditional utility practices and requirements to determine maintenance cycles 
based on biological fact. Other vegetation management practices utilizing ground cutting 
combined with replacing existing growth with different species or different use will provide a 

Manager, T&D Operations 

Supervisor, Vegetation Management 

Forestry Tech 
Contractors 
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more sustainable Vegetation Management program.  By keeping current with existing and new 
vegetation management techniques from other Canadian Utilities, reviewing best practices, 
regrowth rates and work type will also contribute to a more sustainable approach to Vegetation 
Management. 
 
Existing practices include contractors communicating to our customers regarding permissions to 
cut/remove trees in front of their properties.  Improved communication with customers and 
landowners may result in more success in mowing/ground clearing of trees for long term 
vegetation management.  
 
Moving from a paper based dispatch and jobs completed process has begun.  This has improved 
as Contract Crews are now using iPads to track completed jobs.  Continual improvement in using 
electronic data collection will lead to better quantity and quality of vegetation management over 
the long term. 
  
Beyond customer calls, larger vegetation management along existing power lines is currently 
initiated after an inspection performed by Maritime Electric personnel patrolling lines and 
reviewing prior outages.  In order to have a sustainable Vegetation Management Plan, a cycle 
needs to be established and implemented going forward.   
 
Table 2 demonstrates number and cause of outages over a 12 year period. During this 12 year 
period, tree contact – trees in line had the highest incidence causing outages. Adverse weather – 
wind was the second, which in many cases would cause tree contact as well. 
 

Table 2 
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2.0 RECOMMENDATIONS 
 Although Maritime Electric’s current tree trimming procedures have many positive aspects, there 

is room for improvement if Maritime Electric is to transition to a more sustainable maintenance 
program.  Doing so will result in improved reliability and safety.   
Recommendations include: 
• Ongoing improvement to the Facility Asset Maintenance System (FAMS) in areas such 

as dedicated inspection data, customer complaints, accuracy of civic address and other 
data in order to keep the system current. 

• Ensuring an appropriate allocation of personnel and budget to complete an adequate 
amount of vegetation management each year to maintain a reasonable maintenance cycle. 
The Vegetation Management workload is not static and expands by a logistic function.  
There is a specific amount of work that must be conducted to maintain deliverable 
maintenance cycles. The acceptance of this approach will lead to a best cost program and 
the lowest incidence of tree-related outages. A successful program can only be delivered 
if funding is adequate to ensure completion of required work.  

• Consider more ground cutting where possible in concert with vegetation management 
aimed to create sustainable growth under power lines. This will be time consuming but 
will provide a longer term solution.  

• Development of a database with the ability to assign a cycle and a trigger date to ensure 
that work is prioritized before vegetation becomes a reliability/safety issue.  As trigger 
dates gets near, the database could send work order information to the Supervisor, 
Vegetation Management to initiate inspections.  The ability to store customer contact 
information for properties owned would be beneficial. 

• Communication and community involvement is crucial.  Stakeholder involvement 
provides the opportunity to partner to build mutual respect and trust.   

• Development of a key company message that can be provided to customers when 
vegetation management work is being planned will encourage input regarding the 
benefits of compatible vegetation opportunities.  Considering options that may include 
low-medium height tree species or other low growth vegetation be used to replace non 
compatible vegetation. 

• Include preventive measures on rights-of-ways by implementing natural controls.  The 
establishment of a stable, low-growing plant community that out-competes taller growing 
species is a long term solution where practical.  Compatible uses, such as agricultural 
crops, or industrial uses may also be lasting solutions.  The use of non-vegetation 
techniques to provide more clearance, such as physical re-contouring of the land, and 
raising conductor heights to avoid contact with vegetation may be another long term 
solution. 
 

List of Low-Medium Trees 
 
Low Trees: Mature height of 2 to 4.5 m (6 to 15 ft.) 
 
Coniferous Trees 
• Mugo Pine (Pinus mugo) 
• Upright Juniper (upright Juniperus chinensis or J. scopulorum cultivars) 
• White Cedar (Thuja occidentalis) 
• Yew (Taxus cultivars) 
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Deciduous Trees 
• Japanese Cherry (Prunus serrulata cultivars) 
• Japanese Maple (Acer palmatum cultivars) 
• ‘Red Jade’ Weeping Crabapple (Malus ‘Red Jade’) 
• Star Magnolia (Magnolia stellata) 
 
Medium Trees: Mature height of 4.5 to 7.6 m (15 to 25 ft.) 
 
Coniferous Trees 
• Weeping Nootka False Cypress (Chamaecyparis nootkatensis ‘Pendula’) 

 
Deciduous Trees 
• Camperdown Weeping Elm (Ulmus glabra‘Camperdownii’) 
• Chinese Dogwood (Cornus kousa) 
• Goldenchain Tree (Laburnum cultivars) 
• Hawthorn (Crataegus culitvars) 
• Katsura Tree (Cercidiphyllum japonicum) 
• Ornamental Crabapple (Malus cultivars) 
• Shubert Chokecherry (Prunus virginiana ‘Shubert’) 

 
3.0 VEGETATION MANAGEMENT PLAN  

The Vegetation Management Plan (VMP) is intended as a working document to be reviewed by 
the Supervisor, Vegetation Management, at a minimum, every (3) years or as required to ensure 
compliance with regulatory requirements and to ensure that it contains current information.  The 
VMP is intended to be used as a guide by Maritime Electric, its employees and contractors to 
carry out vegetation management work on all related sites.   
 
The Vegetation Management Plan for the maintenance of power line rights-of-way and facilities 
describes: 
• The program for controlling vegetation along power line rights-of-way and within the 

property boundaries of facilities, and along transmission and distribution lines. 
• The process for planning, selecting, using and evaluating control methods. 
• The procedures for mitigating environmental impacts that may result from maintenance 

activities. 
 
3.1 Goals of Vegetation Management 

The goal of the VMP is to significantly reduce or eliminate outages caused by trees growing into 
lines.   

 
The specific goals of vegetation management are to: 
• Minimize public and worker safety hazards. 
• Reduce the number of outages due to trees contacting lines. 
• Reduce the risk of fires caused by trees contacting lines. 
• Allow access and lines of sight for maintenance and patrols. 
• Prevent the establishment of noxious and invasive weeds inside the property boundaries 

of substations. 
• Reduce negative environmental impacts and create positives. 
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• Use ground clearing as a means to create positive environmental impacts. 
 

The VMP will also include components to: 
• Encourage a stable, low growing plant community. Wherever possible, control methods 

will target only tall-growing vegetation and encourage or introduce desirable low 
growing species, particularly shrubs and indigenous plants that are naturally present on 
the site, in order to suppress tall-growing species. Areas where trees are at their mature 
height will never come within the “minimum approach distances” at the maximum 
conductor sag will not require clearing as the vegetation does not pose a threat to power 
lines.   

• Respect agreements with the public, landowners and other stakeholders. 
• Ensure regulations and corporate policies are complied with. 
• Selectively control only undesirable (non-compatible) species. 
• Encourage other compatible uses of rights-of-way such as agriculture.  
• Consider modifying existing vegetation by pruning or trimming to maintain clearances 

from conductors, thus protecting the power lines.  
• Enhance biodiversity. 
• Using a preventative approach where possible creating a site condition that will allow 

compatible vegetation to establish, as opposed to treating existing vegetation will lead to 
long term success. 
 

3.2 Identification of Species  
The primary non-compatible species to be controlled on rights-of-way are deciduous and 
coniferous trees that have the potential to encroach on approach distances to the line.  Most other 
vegetation can remain to improve right-of-way biodiversity and to out-compete non-compatible 
species. 

 
Table 3 lists tree species that grow along the Maritime Electric electrical system. 

 
Table 3 

Non-compatible Species along Power Lines 
Species Common Name Scientific Name 
Conifer Austrian Pine Pinus nigra 

Colorado Spruce Picea pungens cultivars 
Douglas-fir Pseudotsuga menziesii 

Eastern White Pine Pinos strobus 
European Larch Larix decidua 
Norway Spruce Picea abies 

Scotch Pine Pinus sylvestris 
Serbian Pine Picea omorika 

White Fir Abies concolor 
White Spruce Picea glauca 

Deciduous Elm Ulmus cultivars 
English Oak Quercus robur 

European Beech Fagus sylvatica cultivars 
Horse Chestnut Aesculus hippocastanum 

Littleleaf Linden Tilia cordata cultivars 
Mountain-ash, Dogberry Sorbus aucuparia 
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Norway Maple Acer platanoides 
Paper Birch Betula papyrifera 

Pin Oak Quercus palustris 
Quaking Aspen Populus tremuloides 

Red Ash Fraxinus pennsylvanica 
Red Maple Acer rubrum 
Red Oak Quercus rubra 

Silver Birch Betula pendula 
Sycamore Maple Acer pseudoplatanus 
Weeping Willow Salix babylonica 

 
3.3  Inspection Program 

Maritime Electric currently conducts different types of inspections for Vegetation Management.  
These inspections cover individual customer calls as well as inspections of the distribution and 
transmission system. When high brush, danger trees or other vegetation issues are reported by 
inspectors, they are recorded and reported to the Supervisor, Vegetation Management.  
 
3.3.1 Dedicated Asset Repair Team 

Transmission line inspections (i.e., ground and aerial) are performed by Maritime 
Electric’s Dedicated Asset Repair Team (DART) on a regular basis.  The primary 
purpose of these inspections is to identify structural problems such as broken hardware, 
weakened structures and foundations.  These inspections also identify other hazards such 
as high brush on transmission lines, danger trees, and encroachment or leaning trees 
which could potentially fall on a line.  Aerial inspections are performed every two (2) 
years, while ground inspections are conducted every three (3) years.  High brush, danger 
trees or other vegetation issues are reported to the Supervisor, Vegetation Management.  
 

3.3.2 Inspections Performed by Survey Employees 
Survey employees inspect customer requests for tree trimming using the Facility Asset 
Maintenance System to record their findings. 
 
Inspections are performed by the Supervisor, Vegetation Management to determine the 
areas requiring maintenance.  Going forward inspections based upon a Vegetation 
Management Database will be used to develop and maintain vegetation management 
activities. 
 
Maritime Electric is in the process of developing a Vegetation Management Database.  
 
During an inspection elements include: 
• Scope of work information (i.e., cut, cut and disposal, etc.). 
• Evidence of vegetation contacting conductors (burn marks on trees or conductor). 
• Tree heights and proximity to approach distances. 
• Out-of-compliance clearances. 
• Imminent threats; dead, dying and leaning trees, danger trees. 
• Narrowing of right-of-way. 
• Unusual terrain features, such as topographical features eroded or erosion-prone 

areas, bare ground areas, and terrain hazards such as large rocks and stumps. 
• Special conditions, such as compatible land use issues, property encroachments 
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and other concerns. 
• Environmental conditions and features of the treatment area, such as buffer zone 

issues, wildlife issues, and environmental concerns. 
• Damage to structures and lines. 
• Road access conditions, including gates, locks, road surface, culvert conditions, 

etc. and other elements that may be site based. 
• Information gathered will be included in an annual work plan. The plan will be 

driven by inspections. The work is prioritized and scheduled accordingly.  The 
annual work plan takes into consideration the time required to obtain permissions 
or permits from landowners or regulatory authorities. For mechanical cutting and 
hand cutting work, the information collected is used to prepare and issue an RFQ.  
Once the work awarded, a work order is created, contractors are assigned and 
work is monitored by the Supervisor, Vegetation Management.  Upon completion 
of the work, inspections are conducted to ensure that the work has been performed 
to specification and payment processed accordingly. 

 
3.4 Line Clearance 

Tall trees that have the potential to encroach upon safe distances to power lines will be 
prioritized by Maritime Electric.  To determine when vegetation must be controlled at a 
particular site, the following factors related to the clearance requirements will be evaluated: 
• Limits of approach. 
• Transmission line voltage. 
• Maximum conductor sag. 
• Species of vegetation. 
• Growth rate of vegetation. 
• Unusual terrain features that may result in low conductor to ground clearance. 
• Maximum conductor swing. 
 
3.4.1 Minimum Approach Distances for Personnel  

 
Table 4 

Operating Voltage 
(Phase to Phase) 

Qualified 
Workers Utility Arborist 

Unqualified 
Workers 

(OH&S Regs) 
0-300 V No direct contact No direct contact 900 mm or 36 in 

301 V to 750 V No direct contact No direct contact 900 mm or 36 in 
751 V to 15 kV 760 mm or 30 in. 1200 mm or 48 in. 3600 mm or 12 ft. 

25 kV 900 mm or 36 in. 1200 mm or 48 in. 3600 mm or 12 ft. 
34.5 kV to 69 kV 1000 mm or 40 in. 1500 mm or 60 in. 3600 mm or 12 ft. 

138 kV 1200 mm or 48 in. 1800 mm or 72 in. 5200 mm or 17 ft. 
 
3.4.2 Clearance (Minimum Approach) (Category for Arborists) 

For vegetation management the limits of approach are the primary determinant in 
assessing risk.  This refers to the distance a tree can be in relation to the energized 
conductors based on the voltage rating, flashover distance and other attributes, such as 
conductor sag (taking into consideration the effects of ambient temperature and 
maximum design loading).   
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3.5 Method Selection 
A decision-making process for choosing treatment methods will ensure that the most suitable, 
effective, and cost-effective method or combination of methods is selected for an area to be 
treated, taking into account various assessment criteria. 
 
Using these criteria, personnel will evaluate, select, and combine the methods that best suit the 
vegetation management site, whether manual or mechanical, or a combination thereof. 

 
3.5.1 Assessment Criteria 

The techniques chosen will be justified and evaluated against the assessment criteria 
outlined in Table 5. 

 
Table 5 - Assessment Criteria 

 
Criteria Description 

Effectiveness and 
timing 

• Consequences of not treating or delaying treatment 
• Benefits vs. limitations of each method 
• Efficacy 
• Short vs. long term impacts 
• Urgency 
• Limits of approach, line security rating, and conductor sag 
• Timing 
• Potential fuel loading on ground (i.e. fire risk) 

Suitability for site • Site objective 
• Density of non-compatible stems 
• Stem height and diameter breast height 
• Species (conifer/deciduous) 
• Terrain (slope, aspect, access) 
• Compatible and other land use 
• Condition of the target area and non-compatible vegetation 

Other • Public considerations 
• Safety and environmental considerations 
• Availability of tools and contractors 
• Scope of the work 
• Aesthetics 
• Cost 

 
3.6 Manual and Mechanical Methods 

This section describes the various manual and mechanical methods that Maritime Electric 
intends to use for vegetation management.  It covers: 
• Description of each method. 
• Selection criteria. 
• Benefits and limitations of the method. 
• Procedure and/or work specifications. 
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Maritime Electric will use the following manual and mechanical methods: 
• Hand-cutting. 
• Mowing. 
• Grooming. 
• Pruning. 
• Removal of danger trees. 
 
3.6.1 Hand-Cutting 

• Hand-cutting (also called slashing) is the removal by hand tools of individual 
stems that will eventually grow into power lines.  Tall-growing tree species are 
cut down within a few inches of the ground. 

• Hand-cutting is the most commonly used manual vegetation management 
technique on transmission lines.  Tools used include chainsaws or circular brush 
saws. 

• Hand-cutting is usually directed only to non-compatible species, preserving the 
maximum amount of low-growing species. 

 
Selection Criteria for Hand-Cutting 
Hand-cutting is the preferred method in the following situations: 
• In areas with a well-established low-growing plant community. 
• In combination with mowing. 
• In difficult terrain with limited machine access (e.g., around guy wires, steep 

slopes, and buffer zone areas). 
 
Although generally confined to rights-of-way, hand-cutting may be extended beyond the 
right-of- way edge to improve long-term line security by removing danger trees that 
could fall onto the line from the edge. 

 
Hand-cutting is not preferred in the following circumstances: 
• For densities over 10,000 conifer stems and 20,000 deciduous stems per hectare. 
• Stands of non-compatible trees over 5 m in height because of unacceptable levels 

of debris. 
• Areas where mowing is a suitable alternative. 
• Areas with high aesthetic concerns. 
• Areas with a high fire risk. 
• Areas where hand-cutting of conifers would leave debris levels that could 

increase forest fire risk. 
 

Benefits of Hand-Cutting 
• Hand-cutting allows the immediate removal of non-compatible vegetation, with 

complete retention of low-growing compatible species. 
• Conifer trees cut below the lowest branch are permanently controlled. 
• Hand-cutting protects areas close to fish-bearing streams and other 

environmentally sensitive areas, since it can be done without causing excessive 
erosion or damage to the streambed. 

• Hand-cutting is beneficial in areas where non-compatible vegetation is widely 
scattered. 
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Limitations of Hand-Cutting 
• Hand-cutting is labour-intensive and can be dangerous to workers in steep terrain. 
• Hand-cutting is more difficult in dense vegetation. 
• It can increase the fire risk if there is a build-up of debris. 
• In the absence of follow-up herbicide treatment, stumps can re-sprout repeatedly 

(into coppices) each time they are cut, resulting in increased stem densities, 
growth rates, clearing costs, and shortened treatment cycles in subsequent years. 

• Aesthetics of hand-cutting may be a public concern due to the build-up of debris. 
 
Work Procedure 
The following procedure will be adhered to when using this method: 
• Wear appropriate personal protective clothing and equipment. 
• Remove brush, trees and shrubs within the clearing limits and along the fill width 

of the right- of-way. 
• Cut all brush and trees as near flush to the ground surface as possible. 
• Remove the clearing debris along the right-of-way in order not to impede access 

at roads and trails. 
• Ensure clearing debris is not placed in watercourses, culvert outlets, ditches or 

drainage ways which could prevent the flow of water. 
 

3.6.2 Mowing (Ground Clearing) 
Mowing is the cutting of non-compatible vegetation with wheel or track-mounted heavy-
duty rotary or flail cutters.  A heavy-duty tractor or excavator is equipped with the cutting 
head and driven over the right-of-way to cut non-compatible vegetation.  This method has 
been primarily used for transmission lines in conifer-prone areas and to reduce high-
density deciduous areas. 

 
Selection Criteria for Mowing 
Mowing is the preferred method where the terrain allows.  Mowing is used in areas: 
• With a density over 20,000 deciduous stems per hectare. 
• With a density over 10,000 coniferous stems per hectare. 
• With non-compatible trees over 5 m in height (to reduce hand-cutting debris). 
• Where other techniques would leave debris levels that could increase risk of forest 

fire. 
 
In general, mowing should not be used: 
• On non-compatible trees with a diameter breast height (DBH) over 20 cm 

(mowing larger stems is impractical). 
• Where low-growing compatible species are well-established and there are low 

stem densities of non-compatible vegetation. 
• In areas with a dense under-story of low-growing compatible species and high 

stem densities of non-compatible vegetation (an excavator machine should be 
used). 

• In areas with rocks that can cause excessive damage to cutting heads (unless an 
excavator. 

• With an articulating mower is used). 
• In areas that are developed or have high public use because of the risk of flying 
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debris. 
• In areas with stumps that create accessibility problems. 
• In boggy areas where the machine will not operate properly. 
• On slopes that create a worker hazard. 
• In buffer zone areas. 

 
Benefits of Mowing 
• Mowing mulches the vegetation into smaller pieces that readily biodegrade, 

which reduces fuel loading fire hazards. 
• Mowing is seasonally effective, inhibiting growth from spring through late 

summer. 
• In areas where fast-regenerating ground covers are plentiful, re-sprouting of 

unwanted vegetation is suppressed. 
• In non-selective mowing (Hydro-axe or Barko), all vegetation is cut to the 

ground, leaving a level right-of-way. 
• In mowing directed only towards non-compatible vegetation (hydraulic excavator, 

rotary disc, or flail), the right-of-way retains biodiversity and existing low ground 
cover. 

• Non-compatible  vegetation  can  be  removed  faster  and  more  economically  
than  other methods. 

• Work progress and workmanship are clearly visible. 
• Using heavy equipment is generally less hazardous to the operator than using 

hand-held equipment. 
 

Limitations of Mowing 
• Mowing is not generally suitable in certain buffer zone areas, and should not be 

used there unless a site-specific protection plan has been produced and approved. 
• Mowing can promote heavier re-growth of deciduous vegetation. 
• Mowing is often limited by terrain, such as steep slopes, large rocks, stumps, 

bodies of water and wetlands. 
• In wet terrain, machines cannot operate effectively. 
• Mowing mulches the brush using a high-speed, mowing/flailing action; this can 

leave rights- of-way unsightly, hazardous, and subject to public complaints. 
• Mowing may result in rutting, track marks, or degradation of the right-of-way 

surface. 
• Mowing should not be used on slopes greater than 30% because most machines 

are unsafe to operate in such conditions. 
 

Work Procedure 
The following procedure will be adhered to when using this method: 
• Wear appropriate personal protective clothing. 
• Clearly mark the buffer zones of watercourses and wetlands ahead of the crew. 
• Mow brush, trees and shrubs within the clearing limits and along the fill width of 

the right-of- way. 
• Mow all brush and trees as near flush to the ground surface as possible.  When 

impractical to cut brush and trees flush, the maximum stem length shall be 2 
inches. 
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• Suspend mowing within 30 m of a watercourse or wetland as soon as the 
equipment ruts more than 25 cm.  Resume cutting by using manual methods. 

• Ensure all brush and vegetation within 5 m of the edge of the banks of a 
watercourse or wetlands are removed if they are likely to grow up and become a 
hazard to the transmission or distribution line. 

• Ensure all brush and trees surrounding structures are cut using manual methods. 
 
3.6.3 Grooming 

Grooming is the mechanical grubbing and grading of the right-of-way using excavators 
or bulldozers to remove all existing vegetation.  The exposed soils are then seeded with 
grass or other low-growing species to prevent the growth of unwanted tall-growing 
species.  Grooming is generally confined to areas with a high density of non-compatible 
vegetation, and is used to convert the site to one requiring little or no maintenance.  
Grooming may be used to convert rough, rocky terrain to a level mowing-compatible site. 

  
Grooming uses a combination of the following techniques: 
• Mowing. 
• Root-raking. 
• Ploughing. 
• Rough grading/harrowing. 
• Seeding and fertilizing. 
 
Selection Criteria for Grooming 
Grooming is an acceptable method in the following situations: 
• To clear land for economically viable and sustainable grazing or agriculture. 
• To re-contour rights-of-way to increase the clearance to the conductor. 
• To create level, rock-free zones for future mowing treatment. 
• To create a shift to low-growing vegetation species in areas with a high density of 

non- compatible vegetation. 
• In response to requests of municipal government agencies or private property 

owners. 
• To maintain transmission and distribution line access. 

 
Benefits of Grooming 
• Grooming completely clears the site of vegetation, leaving it properly prepared 

for reseeding with desirable vegetation (i.e., to create new and enhanced habitat) 
or conversion to compatible use. 

• Grooming and reseeding benefits the property owner by providing a better use of 
the land base, such as for pastureland. 

• It reduces the amount of ongoing maintenance required under transmission lines. 
• Using heavy equipment is generally less hazardous to the operator than using 

hand-held equipment. 
 
Limitations of Grooming 
• Topography and soil conditions must be suitable for grazing or agricultural use.  
• Bulldozing is only a temporary measure since it exposes bare soil, thereby 

opening the area for infiltration by unwanted species, including noxious or 
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invasive weed species. 
• Root-suckering species and re-sprouting species are not totally removed by 

bulldozing, thereby increasing multi-stemmed regeneration of unwanted species. 
• Grooming  leaves  the  area  temporarily  exposed  to  the  elements,  resulting  in  

possible erosion. 
 

Work Procedure 
The following procedure will be adhered to when using this method: 
• Wear appropriate personal protective clothing and equipment. 
• Grade the right-of-way to remove all vegetation and obstructions (e.g. boulders 

and stumps). 
• Prepare a seedbed in disturbed areas to a depth of 3 to 4 inches using appropriate 

equipment to provide a firm seedbed. 
• Seed the right-of-way with seed mixtures formulated for the climatic conditions 

of the area. 
• When hydro seeding, scarify the seedbed to facilitate lodging and germination of 

seed. 
• Ensure erosion control measures are installed and maintained until vegetation is 

established along the right-of-way. 
 
3.6.4 Pruning 

Pruning is the removal of branches or limbs in order to direct and control tree growth 
away from distribution lines (very rare for transmission lines).  The term pruning 
generally implies the use of proper arboriculture practices.  It is not trimming, which 
refers to the cutting back of vegetation to a uniform distance; and it is not topping, which 
refers to cutting tree limbs back to a stub, bud, or a lateral branch. 

 
Pruning is an approved vegetation management method for areas where tree 
removal is not a readily acceptable option. 

 
Selection Criteria for Pruning 
Maritime Electric does not support pruning trees on transmission lines.  Trees should be 
removed at ground level.  However, pruning may be the best management technique in 
the following circumstances: 
• Where it is cost-effective compared to tree removal. 
• Where there is significant public opposition to tree removal, and there is no legal 

easement agreement. 
• Where the main stem is not on the right-of-way, but branches encroach on the 

right-of-way. 
• Where trees are required for wildlife habitat or to protect buffer zone areas. 
• Where written agreements exist that require pruning on private land. 
• As a temporary measure until a written long-term agreement is in place. 
 
Tree removal or engineering changes to the overhead conductors will be carried out if 
pruning operations cannot provide both adequate clearance and healthy, aesthetically 
acceptable trees. 
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Benefits of Pruning 
• Pruning methods lengthen the control cycle and optimize desirable tree form. 
• Pruning influences the direction of branch growth so that trees can be directed 

away from conductors. 
• Pruning can minimize adverse effects on tree health, and over time, reduce line 

clearing workload and risk from unhealthy trees. 
• A pruned tree provides wildlife habitat and retains aesthetics, as opposed to a 

removed tree. 
 

Limitations of Pruning 
• Pruning is usually more costly than removal because trees may need to be pruned 

repeatedly. 
• Pruning requires a skilled, experienced arborist.  Improper pruning techniques can 

seriously damage trees and result in unhealthy, unsightly, or hazardous trees that 
may require off-cycle remedial work. 

• Pruned trees remain in proximity to transmission and distribution lines and have 
hazard potential, while removed trees do not. 

• There is a risk of injury to workers from hand tools and from falling when 
pruning the tops of trees. 

 
Work Procedure 
The following procedure will be adhered to when using this method: 
• Wear appropriate personal protective clothing and equipment. 
• Prune tree in accordance with the following guidelines: 
• ISA, Best Management Practices – Utility Pruning of Trees 
• ISA, Best Management Practices – Tree Pruning (Revised 2008) 
• Avoid tearing the bark of the tree by pre-cutting the limb.  Do not leave a stub. 
• When removing a leader or codominant stem, make a cut that bisects the angle 

formed by the branch bark ridge and an imaginary line perpendicular to the 
removed stem. 

• Cut as closely to the parent stem as possible so that healing can readily start under 
normal conditions. 

• Remove whole branches when practical. 
• Talk to landowners about removing a tree that shows visible signs of disease or 

damage. 
 
3.6.5 Removal of Danger Trees 
 Danger trees are trees that are near power lines and are defective in some way (i.e., 

leaning, dead, damaged, very tall compared to surrounding trees) and have imminent 
potential to fail and are likely to hit or damage a power line or structure when they fall.  
Danger tree removal is typically performed as a result of an abnormal condition reported 
after the inspection.  Danger tree removal will only be conducted by qualified personnel.  
 
Selection Criteria for Danger Tree Removal 
• Where a tree is leaning, dead, damaged or above the tree canopy. 
• Where an abnormal condition is reported by the supplemental patrols. 
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Benefits of Danger Tree Removal 
• Danger tree removal can minimize the risk of vegetation falling on the lines. 
• Danger tree removal allows the immediate removal of non-compatible vegetation. 
 
Limitations of Danger Tree Removal 
• Danger tree removal can be labor-intensive. 
• Danger tree removal can be difficult if dense vegetation. 
 
Work Procedure 
The following procedure will be adhered to when using this method: 
• Wear appropriate personal protective clothing and equipment. 
• Acquire hold-off or work permit prior to removing the tree. 
• Remove trees and snags that are broken off or that are in a leaning, unstable 

position. 
• Cut designated danger tree so that stump height do not exceed 12". 
• Fell danger tree parallel with the right-of-way 
• Lop limbs to reduce slash concentration and scatter the clearing debris outside the 

right-of-way. 
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3.6.6 VMP Decision-Making Flowchart 
The following flowchart shows the decision-making process that our Forestry 
Technicians will follow when choosing a vegetation management technique. 
 
 
 
  No Yes 
 
 
 
 No 
 Yes 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.0 ELEMENTS OF VEGETATION MANAGEMENT FOR SUBSTATIONS AND OTHER 

SITES 
 
4.1 Prevention 

Prevention can be the most important option for controlling noxious and invasive weeds. 
 

The proper selection and installation of surfacing materials at substations are important in 
minimizing growth of unwanted vegetation. 

 
The presence of organic material, such as soil fines, at facilities provides a growth medium for 
unwanted vegetation.  Suitable surfacing material of a correct thickness and free of organic 
material can reduce the establishment of unwanted vegetation.  The following options for 
surfacing materials are used by Maritime Electric for new construction and upgrading of existing 
facilities: 
• Use of crushed rock. 
• Use of crushed rock over landscape fabric (geotextile). 

 
4.2 Noxious and Invasive Weeds 

The types of species to be controlled in substations and other sites are herbaceous broadleaf and 
grass species, woody tree species and shrub species, and noxious weeds that have the potential to 
affect the grounding potential of the supporting infrastructure associated with transmission 
facilities. 

 
Although both physical and/or chemical treatment methods may be used to control noxious and 
invasive weeds, herbicide use is the most effective and preferred method within substations. 

 
4.2.1 Reasons for Vegetation Management 

Substations are critical sites for vegetation management for safety reasons.  If an 
electrical fault or lightning strike occurs, current can flow through the structure and into 

Target Specifics Present 

 
Monitor 

 

Evaluate 

Exceeds Line 
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Requirements 
 

Do the Work 

Select Appropriate 
Vegetation Treatment 

Option Based on 
Assessment Criteria 

Manual Mechanical 
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What is a watercourse? 
A watercourse is any stream, creek, pond, 
river, bay or coastal water body whether it 
contains water or not. 
 
What is a wetland? 
A wetland is an area of water-tolerant 
vegetation including marshes, swamps, 
bogs and meadows. 

the ground, creating step and touch potentials that may cause injury or death to workers. 
 

Beneath each substation is a bare wire grid.  The purpose of this grid is to provide a 
common grounding for electrical surfaces.  The system provides a low impedance path 
for fault currents.  This grounding system is there to ensure that workers and the public 
are protected from electrocution if there is a system fault, lightning strike or equipment 
failure.  Vegetation growing over or into this grid can reduce the safety functions of the 
grid and increase the electrocution hazard to workers. 

 
4.3 Monitoring Program and Method 

Maritime Electric will maintain a list of each site in order to analyze and monitor the current 
state of the vegetation.  This information is used to monitor the effectiveness of vegetation 
management.  The treatment method used is deemed effective if it results in preventing the 
establishment of noxious and invasive plant species. 

 
All data collected will be entered into a comprehensive database, which contains information 
related to vegetation management at substations and other sites, including treatment history, 
ground patrol information, environmental issues, landowner agreements and conditions. 

 
The monitoring will consist of an annual site inspection to determine whether treatment is 
required at the site.  Sites requiring treatment will be treated immediately unless work conditions 
are not conducive. 

 
4.4 Treatment Cycles 

Vegetation management at the substations and other sites is conducted on a cyclical schedule.  A 
“cycle” refers to the amount of time between treatments required to maintain the site free of plant 
species.  If the period between maintenance is too large, weeds may grow in such a manner that 
it will affect the grounding potential of the equipment, and become a safety hazard to those 
working, or living nearby.  If the period between maintenance is too small, vegetation 
management becomes costly.   
 
Please see Appendix 5 for Request for Quotation (RFQ) for treatment of Substations. 

 
5.0 ENVIRONMENTAL PROTECTION 

All vegetation management activities approved 
for use within the VMP will incorporate 
measures designed to protect sensitive sites.  
These sites include but are not limited to: 
• Watercourses and wetlands 
• Watersheds 

 
5.1 Watercourse and Wetland Regulations 

All watercourses are considered to be important 
resources deserving environmental protection.  They have importance as fish and wildlife 
habitat, as water supplies for domestic and industrial uses and for recreation.  The PEI 
Department of Environment also recognizes all wetlands as a type of watercourse.  Wetland 
resources serve a variety of important ecological and socio-economic functions.  Wetlands 
function in the maintenance of surface and groundwater resources and quality, as well as 
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providing fish and wildlife habitat.  All species of wildlife in PEI rely on wetland habitat at some 
point in their life cycle.  The value of wetlands to society and their ecological value are derived 
from their biological productivity and biodiversity. 

 
5.1.1 What Are Wetlands? 

Wetlands are shallow, wet areas that support aquatic plants, like bulrushes and cattails, as 
well as shrubs and trees. They provide habitat for 
waterfowl, fish, amphibians and hundreds of invertebrates. 

 
Wetlands cover 5% of the surface area of Prince Edward 
Island. About 20% are salt or tidal marshes and are 
considered to be among the most productive ecosystems 
on earth. Tidal marshes are common along the edges of 
bays and estuaries. The remaining 80% are freshwater 
wetlands. These include open water ponds, marshes, small 
wet meadows, wooded swamps and bogs. The construction of livestock watering ponds 
and borrow pits in areas with a high water table has resulted in the recent formation of 
more wetlands. 

 
5.1.2 Water Cycle and Watersheds 

A watershed is the area of land that drains both surface water and groundwater into a 
particular river or stream.  We all live in a watershed.  Since the water resources within 
each watershed are interconnected, we all have a stake in what happens within our 
watershed.  
Watershed boundaries are based on topographical or physical boundaries rather than 
community or political boundaries.  Watersheds include not only watercourses, but the 
entire land base draining into the watercourse. In PEI our watersheds are relatively small 
when compared to many other areas; complete river systems can be considered as one 
watershed for our purposes. 
 

5.1.3 Regulation Changes 
Since 1999, environmental buffer zones have been an important way to protect 
watercourses and wetlands across PEI. Recently changes were made to simplify the rules 
and improve the protection of our watercourses and wetlands. 
 
Watercourses and Wetlands 
For watercourses and wetlands a permit is required to: 
• Alter any features or disturb the ground. 
• Dump or remove any material or objects of any kind. 
• Build, repair or remove structures or obstructions of any kind. 
• Operate vehicles or equipment – except for launching a boat or the legal 

harvesting of a fishery resource. 
• Alter or destroy vegetation, including cutting live trees and shrubs – except in a 

wooded swamp. 
• Carry out stream enhancement activities. 
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Buffer Zones 
Buffer zones are next to all watercourses and wetlands. They are 15 meters wide. For 
freshwater streams they are measured from the edge of the sediment bed – see Diagram 1. 
For all tidal areas they are measured from the top of the bank. Tidal areas include the salt 
water part of rivers, bays and the outer coastline. For wetlands, buffer zones are measured 
from the edge of the wetland vegetation. 
 

 
In buffer zones a permit is required to: 
• Alter or disturb the ground or soil 
• Dump any material or objects of any kind 
• Remove soil or rocks 
• Build, repair or remove structures or obstructions of any kind 
• Operate vehicles or non-agricultural equipment 
• Cut down live trees and shrubs. 
 
Pruning of trees and shrubs in buffer zones are allowed as long as the rules above are 
followed. Planting grass, trees and shrubs are allowed as long as hand tools are used. 
Cutting the grass in a buffer zone is allowed.  Agricultural equipment may turn in a 
buffer zone. 
 
For information please see Appendix 6 Blanket Approvals-to-Proceed Prince County, 
Queens County, and Kings County expires 31DEC16, and Appendix 7 PEI Watercourse-
Wetland and Buffer Zone Activity Permit Island Wide. 
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6.0 EVALUATION AND INFORMATION MANAGEMENT 
After vegetation management work has been completed at a site, information is collected to 
evaluate the effectiveness of the vegetation management program, and measure the results 
against the site objectives. 

 
The purpose of evaluating vegetation management work is to: 
• Achieve site objectives; 
• Evaluate and adjust work plans accordingly; 
• Determine the success of treatment methods; 
• Ensure no negative environmental impacts occurred; and 
• Take corrective action where necessary. 

 
Evaluation of the site will require that records of treatment results, effectiveness, and impacts be 
kept.  Data collected during evaluations will consist of qualitative and quantitative observations.  
These observations will be documented by photographs, and field notes. 

 
6.1 Evaluation of Manual and Mechanical Methods 

Visual evaluations are conducted on the ground of manual and mechanical methods.  All areas 
will be evaluated by the Supervisor, Vegetation Management within a month of the work being 
completed. 

 
Depending on the method, the area will be evaluated for the following: 
• Hand-cutting and mowing – Check that all non-compatible vegetation has been removed, 

buffer zones have been maintained to specifications and that the right-of-way has been 
cleared full width  

• Grooming – Check that all vegetation has been removed and seed beds have been 
established to prevent erosion and sedimentation. 

• Pruning – Look at clearance to ensure require distances have been achieved while 
maintaining proper pruning practices and evaluate the health of the tree to ensure it does 
not become a hazard in the future. 

 
6.2 Incident Investigation, Nonconformity, Corrective Action and Preventative Action 

The Supervisors and Forest Technicians will be responsible to take immediate action to remedy a 
violation.  When a violation occurs, a Corrective Action Notice will be created to ensure that the 
issue is appropriately investigated and actions to correct and/or prevent the situation from 
reoccurring are taken.  The process for initiating an Incident Investigation, Nonconformity, 
Corrective Action and Preventative Action is outlined in Maritime Electric Procedure 803013. 

 
6.3 Records Management 

Information is a very important element of the VMP.  The implementation of good record 
management helps ensure that Maritime Electric is compliant with any legal requirements and 
can improve the way various activities are conducted. 
• Areas 
• Dates 
• Contract crew 
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  Vegetation Management Plan 
 

7.0 AUDIT PROGRAM 
Audits will be performed periodically at a minimum once every three (3) years by internal and/or 
external auditors in order to provide a systematic review of the operations of the VMP for the 
purpose of advising management as to the efficiency and effectiveness of the program, to assess 
compliance with the applicable federal and provincial legislation and to identify possible 
improvements. 
 
The audits will be scheduled as part of the Corporate Auditing Program which is the 
responsibility of the Internal Auditor. 
 
Audit evidence will be collected through interviews with employees and examination of 
documents and field activities.  Any audit findings will be reported to management and 
addressed by developing corrective action plans. 
 
The Vegetation Management Plan covers what Maritime Electric is doing today as well as 
recommendations for improvement.   
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  Vegetation Management Plan 
 

REFERENCES 
 
NB Power Integrated Vegetation Management Programs for the Maintenance of Transmission Rights-
of-Way and Facilities 
 
Prince Edward Island Department of Communities, Land and Environment 
 
Forests, Fish and Wildlife:  Prince Edward Island’s Forests 
 
Maritime Electric’s website www.maritimeelectric.com 
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Appendix 1 
 

Provincial Forest Management 
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Forests, Fish and Wildlife 

     

HOME / PUBLIC LAND / PROVINCIAL FORESTS /  

 

Provincial Forest Management 

The Provincial Forest system covers some 21,732 ha and consists of 22 Provincial Forest 
areas (shown on the map below) as well as 187 satellite properties which are scattered 
between these sites. The Satellite Provincial Forest properties contain research plots, tree 
improvement orchards, demonstration woodlots, natural areas, heritage roads, and 
provide vital employment opportunities in rural areas. In total, the Provincial Forest 
currently consists of 18,900 ha of forest. Forest managment plans are prepared for in 
accordance with the standards contained in the Ecosystem-based Forest Management 
Manual for all Provincial Forest Properties to demonstrate the goals and techniques used 
to manage these lands. 

  

 

The 22 Provincial Forest areas were established in areas where the Department of 
Agriculture and Forestry was managing existing concentrations of forest. Larger blocks 
of forest land offer more management options for certain species and are more efficient to 
manage. Therefore, over time and as budgets permit, attempts will be made to increase 
the forest base in these 22 areas through purchase of land and which would be of benefit 

http://www.gov.pe.ca/forestry/index.php3?number=73355 11/02/2015 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 290 of 379

http://www.gov.pe.ca/forestry/index.php3?number=73355
http://www.gov.pe.ca/forestry/index.php3?lang=E
http://www.gov.pe.ca/forestry/PEIpublicland
http://www.gov.pe.ca/forestry/index.php3?number=72934&lang=E
http://www.gov.pe.ca/eef/index.php3?number=1032601
http://www.gov.pe.ca/photos/original/209910ECOManT.pdf
http://www.gov.pe.ca/photos/original/209910ECOManT.pdf
http://www.addthis.com/bookmark.php?v=250&username=xa-4bbc898368800927
javascript:window.print()
http://www.gov.pe.ca/styleswitch.php?style=med
http://www.gov.pe.ca/styleswitch.php?style=large
http://www.gov.pe.ca/photos/original/eef_for_site26.gif
http://www.gov.pe.ca/photos/original/eef_for_site34.gif
http://www.gov.pe.ca/photos/original/eef_for_site34.gif
http://www.gov.pe.ca/photos/original/eef_for_site18.gif
http://www.gov.pe.ca/photos/original/eef_for_site18.gif
http://www.gov.pe.ca/photos/original/eef_for_site19.gif
http://www.gov.pe.ca/photos/original/eef_for_site19.gif
http://www.gov.pe.ca/photos/original/eef_for_site17.gif
http://www.gov.pe.ca/photos/original/eef_for_site17.gif
http://www.gov.pe.ca/photos/original/eef_for_site24.gif
http://www.gov.pe.ca/photos/original/eef_for_site24.gif
http://www.gov.pe.ca/photos/original/eef_for_site25.gif
http://www.gov.pe.ca/photos/original/eef_for_site25.gif
http://www.gov.pe.ca/photos/original/eef_for_site26.gif
http://www.gov.pe.ca/photos/original/eef_for_site27.gif
http://www.gov.pe.ca/photos/original/eef_for_site27.gif
http://www.gov.pe.ca/photos/original/eef_for_site22.gif
http://www.gov.pe.ca/photos/original/eef_for_site22.gif
http://www.gov.pe.ca/photos/original/af_forest31.gif
http://www.gov.pe.ca/photos/original/af_forest31.gif
http://www.gov.pe.ca/photos/original/eef_for_site23.jpg
http://www.gov.pe.ca/photos/original/eef_for_site23.jpg
http://www.gov.pe.ca/photos/original/eef_for_site39.gif
http://www.gov.pe.ca/photos/original/eef_for_site39.gif
http://www.gov.pe.ca/photos/original/eef_for_site37.gif
http://www.gov.pe.ca/photos/original/eef_for_site37.gif
http://www.gov.pe.ca/photos/original/eef_for_pfsites.gif
http://www.gov.pe.ca/photos/original/eef_for_pfsites.gif
http://www.gov.pe.ca/photos/original/eef_for_site38.gif
http://www.gov.pe.ca/photos/original/eef_for_site38.gif
http://www.gov.pe.ca/photos/original/eef_for_site41.gif
http://www.gov.pe.ca/photos/original/eef_for_site41.gif
http://www.gov.pe.ca/photos/original/eef_for_site29.gif
http://www.gov.pe.ca/photos/original/eef_for_site29.gif
http://www.gov.pe.ca/photos/original/eef_for_site30.gif
http://www.gov.pe.ca/photos/original/eef_for_site30.gif
http://www.gov.pe.ca/photos/original/eef_for_site40.gif
http://www.gov.pe.ca/photos/original/eef_for_site40.gif
http://www.gov.pe.ca/photos/original/eef_for_site21.gif
http://www.gov.pe.ca/photos/original/eef_for_site21.gif
http://www.gov.pe.ca/photos/original/eef_for_site36.gif
http://www.gov.pe.ca/photos/original/eef_for_site36.gif
http://www.gov.pe.ca/photos/original/eef_for_site28.gif
http://www.gov.pe.ca/photos/original/eef_for_site28.gif


in achieving the sustainable forest management mandate established for the Department 
in its legislation and policies. 

The Forests, Fish and Wildlife Division of the Department of Agriculture and Forestry 
has been actively managing the lands assigned to it since the inception of the Forest 
Service in 1951. For many years the management objectives for the majority of these 
lands was defined under the Land Development Corporation Act. In 1988, the Forest 
Management Act was passed. This act clarified the Department's multiple use, 
sustainable forest management objectives as well as the system for determining harvest 
levels so that long term sustainability is achieved. 

Public support for good stewardship practices on Government owned lands has been 
strong. In 1987, the Department held public consultations on A Forest Policy for Prince 
Edward Island. A decade later, the Division conducted consultations to evaluate public 
support for the establishment of the Provincial Forests system. Shortly thereafter, the 
Round Table on Resource Land Use report strongly supported the creation of the system. 
The Government of Prince Edward Island passed the regulations creating the Provincial 
Forest in August, 2000. Shortly thereafter, the majority of properties with roads joining 
the public highway were identified with the Provincial Forests logo. This signage 
campaign will be continued until all the lands in the Provincial Forest are marked. This 
will identify the Provincial Forest for access and allow the public to see how the forest is 
being managed. 

 
Provincial Forest Logo 

 
     

 
Regular and ongoing public consultations will be used to:  

• determine the values for which the public wishes the forests to be managed 
• review best management strategies for the Provincial Forests 
• enhance community partnerships in wealth creation 

The 21, 730 ha ( 20165 ha forested) Provincial Forest represents nearly 50% of provincial 
government lands. Title for the land is held for the Government by the Department of 
Transportation and Public Works while management is assigned to the Department of 
Environment, Energy and Forestry through a Managing Department Agreement. 
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Area of Public Land by Managed Solely or in Cooperation with Other Departments 
or Agencies: 

• Provincial Forest(PF) only - 21,732 ha 
• PF and Fish & Wildlife - 522 ha 
• PF and Fisheries and Aquaculture - 27 ha 
• PF and Tourism/TPW - 171 ha 

Much of the Provincial Forest was acquired through the sales of abandoned farm lands. 
Thus, a large portion of it consists of naturally regenerated old fields. Today this land is 
composed of the following forest types: 

Percent of Forest Covertypes by Dominant Tree Species:*  

• Black spruce - 35% 
• Red Maple - 21% 
• Poplar - 8% 
• White spruce - 8% 
• Alder - 5% 
• Other - 23% 

Percent by Covertype:* 

• Softwood - 34% 
• Hardwood/softwood mix - 22% 
• Hardwood - 20% 
• Plantation - 10% 
• Harvested land - 11% 
• Alders - 2% 

* based on 2000 forest inventories  
 
Under the Forest Management Act, the Department’s mandate is to deliver sustainable 
forest management in the areas of:  

• timber improvement, protection, and utilization for best end use 
• forest wildlife conservation and enhancement 
• public access 
• protection of natural areas 
• public forest recreation 

  
Forest Management Plans identify the priorities and the methodology for achieving these 
multiple use goals. Work is currently underway on collecting additional information on 
this forest and incorporating the wishes of the public to realize many different goals and 
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objectives. For more information on the multiple use management of the Provincial 
Forest, visit the Provincial Forest Accomplishments web site. 

In the future, the Department will use a variety of systems to: 

• consult with the public on the management of the Provincial Forest 
• convey information on its management 

To arrange for a group presentation or to obtain more information on the Provincial 
Forests in your area, contact Provincial Forest staff in your area. 
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Appendix 2 
 

Procedures: 
560211 Guidelines for Tree Trimming on Customers Property 
560211A Summary Report – Customer Tree Trimming Request 
850213A Health and Safety Work Place Inspection Report – Tree Trimming 
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T&D 

Operations 

Title: Guidelines For Tree Trimming on Customer’s Property 
 
 
Procedure No.:  560211 Page: 1 of 2 

 

Date Issued:  May 21, 2010  Prepared By:  Greg Doyle  

Date Revised:  January 14, 2011  Revised By:  Greg Doyle  

Approved by: Greg Doyle  Enrique Riveroll  
 Superintendent, T&D Utility Services Manager, T&D Operations 
 
PURPOSE:  
The purpose of this document is to provide a guideline with respect to trimming and removal of trees on 
the customer’s property. 
 
SCOPE: 
The guideline will cover when Maritime Electric is obligated to provide tree trimming and clearing services 
to the customer/property owner and when the customer/property owner will be responsible for arranging 
for these services themselves. 
 
REFERENCE: 
Summary Report – Customer Tree Trimming Request (Form #560211A) – Booklets of 3 carbon copies 
are available from the Superintendent, Utility Services 
 
PROCEDURES: 
 
1. When a customer request for tree trimming is taken by Customer Service, the Customer Service 

Representative (CSR) will input this information into the maintenance system for T&D Operations. 
 
2. Superintendent, T&D Utility Services or his/her designate will assign the tree trimming requests in 

the maintenance system to an inspector who will be responsible for visiting the site to scope the job. 
 
3. The inspector will make a decision based on the three parameters as outlined in the Summary 

Report – Tree Trimming Request.  The inspector will take a photo of the tree trimming request and 
label the photo with the customer civic address and date picture taken.  The inspector will leave a 
copy of the Summary Report with the customer and return a copy to Superintendent, T&D Utility 
Services along with the digital photos. The digital photos will be stored in the 
Mercury/common/customer service area for the CSR’s to access if the customer/property owner 
makes a call back to Maritime Electric. 

 
4. Trees that present a danger to existing Maritime Electric utility lines, equipment and service wires 

(wires from utility poles to the customer's house or building) or trees that obstruct the route of new 
lines will be trimmed or removed.  The inspector will assign a low, medium or high priority to the job.  
For high priority jobs, the tree trimming contractor will respond to the customer/property owner 
within 48 hours to set up a time frame to do the work.  High priority jobs should be completed within 
20 working days or as agreed upon by the customer/property owner.  Some jobs that are identified 
as requiring more urgent attention will be addressed in a more immediate time frame (7 working 
days).  Medium priority jobs should be completed within 3 months. Low priority jobs should be 
completed within 6 months.  The Contractor is responsible for getting permission from the 
customer/property owner on trimming and removal of trees.  The Contractor will not commence 
work until a reasonable effort has been made to contact the customer/property owner, and if not, 
until permission has been granted by the customer/property owner or representative.  
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T&D 

Operations 

Title: Guidelines For Tree Trimming on Customer’s Property 
 
 
Procedure No.:  560211 Date Revised:  Aug. 23, 2010 Page: 2 of 2 

 
5. There are however exceptions: 
 

a. Trees that do not present a danger to existing Maritime Electric utility lines, equipment and 
service wires will not be trimmed or removed.  Arrangements can be made to have these 
wires temporarily removed or equipment de-energized to permit the customer/property 
owner or contractor hired by the customer/property owner to trim or remove the tree.  If the 
customer/property owner wants service wires temporarily disconnected to trim or remove a 
tree, contact Maritime Electric several days in advance to ensure the availability of a utility 
crew at the desired time.  This service is available for an hourly rate during normal working 
hours but may be delayed due to emergency work.  If the work must be done after normal 
working hours, weekends or holidays, an OT and DT hourly rate will be charged to the 
customer/property owner. 

 
b. Maritime Electric will not trim trees near streetlight or yard lights to improve illumination. 

 
c. If the customer/property owner requires that a tree be trimmed or removed on their property, 

the removal of branches and wood cut from the tree will be the responsibility of the 
customer/property owner.  Maritime Electric will not remove stumps. 

 
d. In the event of a disagreement between the inspector and the customer/property owner 

regarding the level of safety hazard as a result of the trees or the priority of the tree 
trimming, the inspector will direct those inquiries to Superintendent, Utility Services for 
dispute resolution. 
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Booklets of 3 carbon copies are available from the Superintendent, Utility Services 
 
 Summary Report Form #560211A 
 Customer Tree Trimming Request Date Issued: May 21, 2010 
 

Service Order Number:  Pole Numbers:   Spoke with Customer 

Customer Name:  Customer ID:  Premise ID:  

Address:  

Inspected By:  Date Inspected:  Time Inspected:  
 
 
In response to your call to Maritime Electric concerning a potential tree-related threat to nearby power lines, an inspector 

has visited your property and has determined (as checked below): 
 

 The tree(s) does pose a potential threat to the electrical system and needs to be addressed by qualified 

personnel.  Maritime Electric will have qualified tree contractors trim branches or, at or discretion, remove the tree 

to address this issue.  Maritime Electric will schedule and pay for this work. 
 

While the required trimming will be completed at no cost to you, clean up and disposal of the resulting waste 

vegetation is the responsibility of the property owner. 
 

Maritime Electric will complete this work within.   
 

 The tree(s) do not currently pose a threat to the electrical system; no work required by Maritime Electric at this 

time. 
 

 The tree(s) does not currently pose a threat to the electrical system; however, the tree(s) should be trimmed back 

from the service area.  The landowner is responsible to arrange for and pay for this work (see attached contractor 

list).  Please provide your contractor with the information on the voltages at your location as identified below.  

Please note only trees around your service wire may be cut, under no circumstances should your contractor come 

within 3 meters of the primary conductor.  If there is any doubt as to which is a service wire and which is primary 

conductor your contractor must contact Maritime Electric prior to commencing work. 
 

Never prune or trim trees near power lines yourself.  Contact with a high-voltage power line can result in serious 
injury or death.  Please contact a qualified tree trimming contractor. 
 

Comments:   

  

  
 

Primary conductor voltage in this location: ___________ Service wire voltage at this location: ____________ 
 

Email:  customerservice@maritimeelectric.com Toll Free:  1-800-670-1012 Website:  www.maritimeelectric.com 
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 Health & Safety Form #850213A 
 Work Place Equipment Inspection Report Page 1 of 2 
 (Tree Trimming) 
 
Crew:   

Location:   

Date:   

Inspected by:   

 
Ratings: Equipment in compliance with standards Y/N 
 Identified correction action initiated/implemented 0-1-2-3 
 PPE worn as required Y/N 
 Work practice/equipment inspection carried out Y/N 
 Work practices in compliance with standard Y/N 
 
0 = Nothing done 1 = Action Initiated 2 = Action Implemented 3 = No action needs to be taken 

 

 

 Item Okay ([); Attention Required (X) Refer to Corrective Action Section; Not Applicable (-) 
 
 

1. Work Area Protection 

a. o  Traffic signs 

b. o  Cones 

c. o  Flagpersons 

d. o  Beacon lights 

e. o  Four-way flashers 
 

 

2. Personal Protective Equipment 

a. o  Eye protection 

b. o  Safety footwear (CSA Grade1) 

c. o  Hearing protection 

d. o  Climbing equipment 

e. o  Fall arrest harnesses 

f. o  Lanyards 

g. o  Chaps 

h. o  Traffic safety vest 

 
 

3. Standards 

a. o  Feeder diagrams 

b. o  Safety manual 

c. o  Work methods 

d. o  Standard protection code 

 

 

 

 

 

4. Emergency Equipment 

a. o  First-Aid kit 

b. o  Burn kit 

c. o  Blanket 

d. o  Fire extinguisher 

e. o  Bucket escape kit 

f. o  Emergency equipment 

  identification 

g. o  Spill response kit 

 

5. Tools & Equipment 

a. o  Hoisting equipment 

  (ropes/slings/shackles/chains) 

b. o  Hot sticks 

c. o  Ladder 

d. o  Chain Saw 

e. o  Tree Trimmers 

 
6. Vehicle 
a. o  Boom & covers 

b. o  Bucket(s) & covers 

c. o  Communications 

d. o  Load rating charts 

e. o  Hydraulic hoses/leaks 

 

 

 

 

 

f. o  Wheel chocks 

g. o  Outriggers & pads  

h. o  Vehicle stability 

i. o  Lights (head & indicator) 

j. o  Horn/wipers 

k. o  Tires 

l. o  Steps & access 

m. o  Storage 

n. o  Fall arrest anchorages 

o. o  Reversing alarm & back-up 

lights 

p. o  Spot light 

 

7. Housekeeping Overall 

 Rating: 
 Poor/Fair/Good/Excellent 

 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 299 of 379



Comments:   All identified hazards should be classified in terms of accident severity potential as follows: Form #850213A 
 A – High; B – Moderate; or C – Low Page 2 of 2 
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 
Corrective Action 

By 
Whom 

Suggested 
Completion Date 

Completion Date 
Confirmed 
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Appendix 3 
 

Contractor Start-Up Meeting Checklist 
 
Prior to start of work, the Vegetation Management Supervisor will conduct a Start-up meeting with 
Contractors and their staff.  The Vegetation Contractor Orientation Checklist (Form 604201A) will be 
used to document the environment, health, and safety requirements and/or site-specific work 
specifications provided to contracted personnel.  The checklist is designed to allow the Supervisor to 
conduct a comprehensive Contractor Orientation that is customized to the work being performed.  The 
form must be signed by both the Supervisor and each contracted employee.  By signing the form, the 
contracted employee indicates he/she has been advised of the requirements of the contract.  The signed 
forms will be filed with contract documents. 
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 Form #604201A 
 Date Revised:  June 27, 2012 
 Page 1 of 2 

Contractors Start Up Meeting Checklist 
 

Location/Job   Date:   
 

Contractor:   
 

Worked Being Performed:   
 

 Item Applicable/Discussed ();  Not Applicable (X) 
 

1. Work Description Lockout/Tagout 

a.  Review work scope 

b.  Review specifications 

c.  Inspect work and job site 

 

2. Hazard Awareness –  
 Lockout/Tagout 

a.  Work permit in place de- 

  energization complete 

b.  All valves/devices locked out 

c.  Electrical sources disconnected 

d.  Electrical sources locked and 

  tagged 

e.  Lock box secure 

f.  Personal protection/locks in 

  place 

 

3. Personal Protective Equipment 

a.  Safety glasses with sideshields 

b.  Safety footware 

c.  Hard hats/liners 

d.  Coveralls 

e.  Respiratory protection 

f.  Gloves – appropriate 

g.  Safety belts, harnesses, 

lanyards, fall arrest 

h.  Hearing protection 

i.  Welding/burning clothes 

j.  Chemical resistant clothing 

k.  Faceshields/goggles 

l.  Other __________ 

 
 

4. Hazard Awareness - Materials 

a.  Hazardous materials present 

b.  Hazardous materials generated 

c.  Spill kit located 

d.  Spill prevention/containment 

e.  MSDS’s reviewed 

 

5. Hazard Awareness – Confined 
 Space 

a.  Confined space rules apply 

b.  Documentation complete 

c.  Emergency plan in place 

d.  PPE adequate 

 

6. Hazard Awareness – Fire 

a.  Fire risk evaluated 

b.  Fire extinguisher located 

c.  Other fire protection 

  equipment located 

d.  Emergency egress 

e.  Hot Work Permit required 

f.  Flammable/combustibles located 

 

7. Hazard Awareness – Work Area 

a.  Slips and falls 

b.  Working at heights 

c.  Barricades present 

d.  Barriers erected to protect 

  others 

e.  Open floors covered 

 
 
 

8. Equipment and Tools 

a.  Lighting adequate 

b.  Lifting equipment in good 

  condition 

c.  Scaffolds set up correctly 

d.  Ladders set up correctly 

 - ladders must be non- 

  conductive 

e.  Power tools in good condition 

f.  Power tools used properly 

g.  Welding/burning/grinding 

equipment in good condition 

h.  GFCI’s used 

i.  Ventilation adequate 

j.  Use of MECL equipment 

 

9. Emergency Services 

a.  Eye wash station located 

b.  Communication devices 

  located 

c.  First Aid supplies located 

d.  Safety shower located 

 

10. Housekeeping 

a.  Work site materials and tools 

organized 

b.  Waste adequately disposed of 

c.  Access controlled 

 

11. Fire Reporting 

a.  Fire Fighting 

b.  Fire Alarm 

c.  Evacuation/Assembly Point 
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 Form #604201A 
 Date Revised:  June 27, 2012 
 Page 2 of 2 

Contractors Start Up Meeting Checklist 
 

12. Environmental Management 

a. Review significant environmental 

aspects related to work 

b.  Review disposal requirements for all 

waste material 

c.  Spill Reporting Procedure 

 

13. Special Considerations 

a.  PEI OH&S Regulations 

b.  Maritime Electric Company Safety 

Manual 

c.  Standard Protection Code 

d.  Asbestos contaminated material 

e.  Location of washrooms and cleanup 

facilities 

f.  Location of sources of potable water 

g.  Vehicle parking considerations 

h.  Check In/Check Out 

i.  WCB Clearance Certificate 

j  Proof of insurance 

k.  Trades certification 

l.  Visitor requirements 

m.  First Aid responsibility 

n.  Safety representative –  

  Who ___________ 

o.  Written Safety Policy available/ 

  safe work plan required 

p.  Safety meetings 

  Frequency _______ 

  When _______ 

q.  Accident reporting/ 

  investigation 

  Who _____________ 

r.  Verbal/written/gone 

s.  Complete – Training Record Form 

#840802B 

 
 
 
 

14. HSE Management System 

a.  Maritime Electric HSE Policy (801060) 

b.  Review why important to follow the requirements of the HSE 

management system 

c.  Review External Communication Form (803008A) 

d.   Review requirements of Corrective Action Notice (803013A) and 

Accident Incident Investigation Reporting (802001A) 

 
15. Notes 

Notes/Comments 

  

  

  

 

16. Contractor Supervisor   

Crew Signature Date 

      

      

      

      

      

      

      

Maritime Electric 

Job Supervisor   

Signature   

Date   

Alternate   

 
 
Note: Original Form to be forwarded to the 3

rd
 Floor Administrative Assistant 

for filing in the –Contractor Environmental & Start Up Meeting Minutes – Binder 
 

RETENTION TIME – FIVE YEARS 
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Appendix 4 
 

Rare Tree Identification Sheets 
Black Ash 
Bog Birch 

Hop Hornbeam 
Northern Red Oak 

White Ash 
  

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 306 of 379



Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 307 of 379



Rare Tree Identification Sheets 
For 

Prince Edward Island 
 

Prepared for:  Line Construction and Tree Clearing/Trimming Crews 
April 2005 

 
The document contains information on how to identify five rare or uncommon tree species.  It 
uses leaf, bark, twig and form to identify key factors which crews can use to determine the 
species. 

 
Black Ash 

(Fraxinus Nigra) 

 
Black Ash is a medium sized tree (13-15 metres or 40-50 feet) which can usually be found 
growing near or next to wet areas such as streambanks, ponds and bogs.  It is one of the Island’s 
rarest tree species and is most common growing west of Summerside. 
 
Leaf: A compound leaf with 7 to 11 leaflets and a total leaf length of 25-35 cm (10 to 14 

inches), dark green above, lighter below with tufts of brown hair. 
 
Twig: Stout, light brown to gray, opposite buds are nearly black, first lateral buds appear 

some distances below terminal nearly circular leaf scar. 
 
Bark: At first smooth, but becomes scaly to corky, gray-brown. 

Trees – Black Ash 
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Form: Small to medium sized tree 13-15 metres (40 to 50 feet) tall, slender crown. 
 
 
 
 

Trees – Black Ash 
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Rare Tree Identification Sheets 
For 

Prince Edward Island 
 

Prepared for:  Line Construction and Tree Clearing/Trimming Crews 
April 2005 

 
The document contains information on how to identify five rare or uncommon tree species.  It 
uses leaf, bark, twig and form to identify key factors which crews can use to determine the 
species. 

 
Bog Birch 

(Betula Pumila) 
 

Bog Birch is true to its name and likes to grow in bogs.  It is quite small and will grow to 
approximately 3-4 feet in height.  Because of its habitat (grows in bogs and wet lands), it is 
unlikely this species would ever be encountered by our crews. 
 
Leaf: Are rounded or pointed at the tip.  Usually smooth, yellowish-brown to dark green on 

the upper surface, polar and smooth to very hairy in the lower surface.  Up to 1-1½ 
inches long and 1 inch wide. 

 
Buds: Up to ¼ inch long, pointed and more or less hairy. 
 

  
 

  
 

Trees – Bog Birch 
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Rare Tree Identification Sheets 
For 

Prince Edward Island 
 

Prepared for:  Line Construction and Tree Clearing/Trimming Crews 
April 2005 

 
The document contains information on how to identify five rare or uncommon tree species.  It 
uses leaf, bark, twig and form to identify key factors which crews can use to determine the 
species. 
 
 

Hop Hornbeam - Ironwood 
(Ostrya Virginiana) 

 

 
 

Hope Hornbeam or Ironwood is the Island’s rarest native tree.  This small tree (10-12 metres or 
33-39 feet) usually grow in the shaded understory on rich, well-drained soils.  While it is rare 
everywhere on Prince Edward Island, Ironwood is most common in the western Prince County 
with a few scattered patches in Queens County. 
 
Leaf: Hope Hornbeam leaves are oval in shape with a double serration along the margin. 
 
Fruit: Very distinctive, resembling hops used to make beer. 
 

Trees – Hop Hornbeam 
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Twig: Similar in appearance to Yellow Birch but without the wintergreen smell or taste.  
Slender, reddish-brown, smooth and may be covered with down or fine short hair.  
Buds are small, conical and covered with red-brown, finely grooved scales. 

 
Bark: Has a shreddy appearance, broken into small plates or scales that are papery thin, and 

may be broken off with a brush of the hands. 
 
Form: A small tree that develops a round crown of fine branches. 
 
Tip: Hop Hornbeam wood is very dense and heavy. 
 

 
 
 
 

 

Trees – Hop Hornbeam 
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Prince Edward Island 
 

Prepared for:  Line Construction and Tree Clearing/Trimming Crews 
April 2005 

 
The document contains information on how to identify five rare or uncommon tree species.  It 
uses leaf, bark, twig and form to identify key factors which crews can use to determine the 
species. 
 
 

Northern Red Oak 
(Quercus Rubra) 

 
Northern Red Oak is Prince Edward Island’s Provincial Tree and our only native oak species.  It 
is usually found on well drained soils in scattered patches across the Island. 
 

 
 
 
Leaf: Leaves are 12-20 cm (5-8 inches) long, dark green, with a leathery feel and have 7 to 

11 bristle-tipped lobes.  Leaves turn reddish/rusty colour in fall. 
 
Twig: Red-brown and quite stout.  There are usually several large terminal buds covered 

with red-brown, mostly hairless scales. 
Bark: Dark gray on smooth young stems.  Older bark develops wide, flat-topped ridges and 

shallow furrows. 
 

Trees – Northern Red Oak 
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Form: A medium-sized to large tree (20-24 metres or 65-79 feet) that develops a short trunk 
and round crown when open grown, straight with a clear stem when grown with side 
competition. 

 
Tip: On older red oak trees, the shallow furrows on the bark form a pattern resembling ski 

tracts. 
 
 
 
 
  

Trees – Northern Red Oak 
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Rare Tree Identification Sheets 
For 

Prince Edward Island 
 

Prepared for:  Line Construction and Tree Clearing/Trimming Crews 
April 2005 

 
The document contains information on how to identify five rare or uncommon tree species.  It 
uses leaf, bark, twig and form to identify key factors which crews can use to determine the 
species. 
 
 

White Ash 
(Fraxinus Americana) 

 
White Ash likes to grow in rich, moist, well-drained soil near riverbanks and lower slopes.  It is 
the largest Island Ash reaching heights of 20-23 metres (65-75 feet), and prefers open or partially 
shaded sites. 
 

 
 
Leaf: White Ash has a compound leaf with 5 to 9 leaflets.  The entire leaf is 20-30 cm (8 to 

12 inches) long and essentially hairless. 
 
Twig: Stout, gray-olive-green in color and hairless.  Terminal bud is large, brown and 

flanked by two lateral buds. 

Trees – White Ash 
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Bark: Ashy gray to brown in color, with interlacing corky ridges forming obvious 

diamonds.  Older trees may be scaly. 
 
 Form: A large tree (20 metres or 65 feet) that may develop a straight, clear stem on good 

sites with a thin, usually narrow crown. 

Trees – White Ash 
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Appendix 5 
(Examples of Request for Quotations) 

Request for Quotation (RFQ) for treatment of Substations 
Request for Quotation (RFQ) for Settlement Road to Cardigan Road 
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Maritime Electric Company, Limited 
 

Request for Quote 2015-20 
Vegetation Control 

 
Settlement Road to Cardigan Road 
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1.0 GENERAL 

This Request for Quote will have Contractors (Bidders) offer a firm price for Vegetation 

Control from the start of the Settlement Road to the Cardigan Road (see attached map). 

 

This work will be ground cutting. 

 

The roads involved are: 

 

The Settlement Road starting at the intersection of the St. Peters Road - Rte 2, Indian 

Bridge Road, Grimley Road, MacDougall Road, Dunn Road, Sandy Cape Road, Milburn 

Road and Bennett Road to the intersection with the Cardigan Road - Rte 313. 

 

It is Maritime Electric’s intention to award the work to one Contractor. 

 

1.1 Intent of Request for Quote 

The intent of this RFQ is to provide prospective Contractors with sufficient 

information to prepare a quote.  Following receipt of the quotes, Maritime Electric 

will evaluate and select the successful submission. 

 

This RFQ does not contain an exhaustive list of the work to be performed.  

Contractors are, as a minimum, to submit quotes that include the noted work.  

Each quote will be evaluated on its own merit.  The lowest or any quote may not 

necessarily be accepted.  Maritime Electric intends, if it accepts any quote at all, 

to base its decision on criteria which Maritime Electric considers to be in its best 

interest. 

 

Any quote can be withdrawn at any time before acceptance at the option of the 

Contractor.  In the event of a conflict between this paragraph and anything else 

contained in documents provided to Contractors or between this paragraph and 

any custom, usage or practice, this paragraph shall prevail. 
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1.2 Right to Clarify 

Maritime Electric reserves the right in its sole discretion to clarify any quote after 

closing by seeking further information from a Contractor without becoming 

obligated to clarify or seek further information from any or all other Contractors.  

However, this will not be an opportunity by the Contractor to either correct errors 

or to change their quote in any substantive manner. 

 

1.3 Purchase Order 

Maritime Electric will issue a purchase order to the successful Contractor, and the 

terms and conditions thereof, except to the extent that they are inconsistent with 

the terms and conditions of the document, shall apply to and be part of the 

contract created by acceptance of the successful quotation. 

 

2.0 INSTRUCTION TO CONTRACTORS 

 

2.1 Submission 

Submissions referring to RFQ 2015-20 will be received from invited Contractors 

by email, as follows: 

 

Deadline: Wednesday, September 30, 2015 at 2 p.m. Local Time 

(Private Opening) 

 

Address: Maritime Electric 

PO Box 1328, 180 Kent Street 

Charlottetown PE C1A 7N2 

Attention:  Patrick Cooke – Supervisor, Purchasing and Materials Management 

Telephone: (902) 629-3609 

Email: cooke@maritimeelectric.com 
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2.2 Inquires 

Inquiries related to this RFQ shall be submitted by telephone or email to: 

 

Address: Maritime Electric 

PO Box 1328, 180 Kent Street 

Charlottetown PE C1A 7N2 

Attention: Patrick Cooke 

Telephone: (902) 629-360 

Email: cooke@maritimeelectric.com 

 

2.3 Site Tour 

Maritime Electric will conduct a site/area tour.  The site tour will be conducted by 

Phillip Henderson (902-626-5719) on Wednesday September 23, 2015.  

Contractors are to meet for 9:00 a.m. at the Central Service Centre - 3 Fourth 

Street, West Royalty Industrial Park, Charlottetown. 

 

The site/area tour in not mandatory although it is recommended. 

 

2.4 Pricing 

Contractors shall price the work in the following manner. 

 

 Provide one lump sum price for ground cutting along the Settlement Road 

starting at the intersection of the St. Peters Road - Rte 2, Indian Bridge 

Road, Grimley Road, MacDougall Road, Dunn Road, Sandy Cape Road, 

Milburn Road and Bennett Road to the intersection with the Cardigan 

Road - Rte 313. 

 

 Provide your hourly rate. 
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All work performed will have two trucks, each with two crew members.  One of 

these four crew members must be a qualified Utility Arborist. 

 

Maritime Electric will apply a 15% holdback.  The holdbacks will be released 

after a Maritime Electric Representative is satisfied the work in complete. 

 

3.0 SCOPE OF WORK 

 

3.1 Work Locations 

Settlement Road starting at the intersection of the St. Peters Road - Rte 2, Indian 

Bridge Road, Grimley Road, MacDougall Road, Dunn Road, Sandy Cape Road, 

Milburn Road and Bennett Road to the intersection with the Cardigan Road - Rte 

313. 

 

Work to be completed by December 31, 2015. 

 

A map is provided illustrating the work sites. 

 

3.2 Minimum Scope of Work 

 

The successful Contractor will have two trucks on site whenever work is being 

performed. 

 

The clearance area will be increased to 3.35 metres (11 feet). 

 

Identification and removal of all danger trees must be approved by Maritime 

Electric’s representative. 
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3.3 Contractor’s Provisions 

The successful Contractor will provide all personnel, supervision, equipment and 

tools required to perform the work in a safe, environmentally responsible and 

efficient manner. 

 

Only qualified personnel will be engaged in vegetation control.  The Contractor 

and their personnel must strictly adhere to Maritime Electric’s procedure Safe 

Line Clearing Operations for Distribution Lines (Procedure #540202) and to the 

limits of approach specified in PEI’s Occupational Health and Safety Act and 

Regulations. 

 

A qualified Utility Arborist must be on site at all times.  A minimum of two 

persons will be required on each crew. 

 

The Contractor shall have fire extinguishers on site ready to use in an emergency. 

 

4.0 PERFORANCE OF WORK 

 

4.1 Approved Pruning Equipment 

All equipment used must satisfy the Occupational Health and Safety Regulations. 

 

The Contractor’s equipment must be maintained in good condition, acceptable to 

Maritime Electric’s representatives. 

 

4.2 Limits of Approach 

The limits of approach as specified in the Occupational Health and Safety Act and 

Regulations shall be strictly adhered to. 

 

4.3 Fires 

Fires and burning of brush and limbs on site is not permitted. 
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4.4 Disposal of Wastes 

Do not bury brush and limbs on site. 

 

4.5 Pest Control 

Take all required and necessary measures and precautions to prevent attracting 

and breeding of rodents, insects and other pests on the site and its surroundings. 

 

4.6 Water Courses 

Take all required and necessary measures and precautions to protect water courses 

as per the Department of Environmental Resources regulations. 

 

4.7 Housekeeping 

While performing the work, the Contractor is responsible for keeping the site 

reasonable tidy.  After complete of work, the Contractor must ensure that there is 

no debris and/or garbage resulting from their work left at the work site. 

 

All chips, twigs, branches must be cleared from all roads. 

 

4.8 Traffic Control 

The Contractor is responsible for securing and paying for traffic control services. 

 

4.9 Definitions 

 

Lines 

All overhead and underground conductors used for the purpose of transmitting or 

distributing electrical energy. 

 

Substation Area 

An identified area being fed by electrical distribution lines from an identified 

substation. 
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Feeder 

A single phase or three phase primary electrical distribution line. 

 

Right-of-Way 

A strip of land on or under which Maritime Electric has rights to construct, 

operate and maintain lines for distribution of electricity (i.e. a strip of land on 

which an easement exists). 

 

Easement 

The legal right to use a person’s land for a specific purpose such as the right to 

construct, operate and maintain distribution lines.  (An easement for access to 

another person’s property is also called a right-of-way). 

 

Brush 

Any of a variety of trees and shrubs.  Also, limb, twigs and leaves which have 

been removed from a tree. 

 

Pruning 

The trimming and/or removal of trees including proper disposal of the trunk and 

branches. 

 

Utility Arborist 

An individual who, to the satisfaction of Owner, meets the following 

qualifications: 

 

a. Has undergone training in electrical safety and awareness. 

b. Can evaluate conditions where branch and tree removal should only be 

executed using qualified personnel. 

c. Is trained and knowledgeable in proper rescue techniques from a tree aloft. 

d. Has received training in Arboriculture. 
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Danger Tree 

Any tree which is likely to fall, whether on its own or from the effects of a storm 

or disturbance and which could interfere with the operation of the electrical 

system. 

 

Ornamental Tree 

An ornamental tree is one that is maintained and/or has personal, historical or 

other significance.  Ornamental trees normally require great care and attention 

during a pruning operation. 

 

Line Clearance 

The shortest distance between overhead power lines and structures, apparatus, 

personnel or the earth. 

 

4.10 Working Conditions 

The Contractor shall be held responsible for any damages to private property. 

 

The Contractor must promptly report in writing to Maritime Electric’s 

Representatives all accidents  arising out of or in connection with the performance 

of the work, whether on or adjacent to the site, which causes death, personal 

injury or property damages, giving full details and statements of witnesses.  In 

addition, if death or serious injuries or damages are caused, the accident shall be 

reported immediately to Maritime Electric. 

 

Any vehicles used by the Contractor during the execution of the work must be 

positively and easily identifiable as that of the Contractor to avoid being mistaken 

for Maritime Electric vehicles. 

 

If in the course of the work, an interruption of service on the distribution line is 

required by the Contractor, the following shall apply. 
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The Contractor must make arrangements with Maritime Electric’s representatives 

to arrange for the interruption of any Power Lines. 

 

The Contractor is responsible for getting permission from property owners on 

pruning/removal/ground cutting of all trees.  The Contractor will not commence 

work until permission has been given by the property owner.  The Maritime 

Electric representative will be contacted should an impasse arise. 

 

During the time when the actual work is in progress, inquiries as to the nature or 

degree of the operation by the property owner or others, shall be handled in a 

manner which promotes good public relations between the interested party and 

Maritime Electric.  Good public relations also involves notification before 

trimming.  Unusual situations or complaints shall be resolved before work is 

continued. 

 

Prior to pruning or cutting trees, a proper plan for the disposal of brush shall be 

determined.  In cases involving private property, the landowner may request 

action particular to his situation.  Otherwise, approved dumping sites shall be used 

for limbs, chips and tree trunks.  All disposal costs including tippage fees will be 

the responsibility of the Contractor. 

 

The Contractor will be paid only for actual work completed.  Maritime Electric 

has the right to shut down the job site for any time period in which in the opinion 

of the Maritime Electric representative a hazard exists to the contractor’s 

employees, the public, Maritime Electric’s employees or the electrical system.  In 

such a case only payments will be made for work completed. 

 

The Contractor shall be required to attend a start up meeting prior to the 

commencement of the work.  This session will cover the Standard Protection 

Code, Safety and Environmental Regulations of Maritime Electric. 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 338 of 379



Vegetation Control 
Settlement Road to Cardigan Road 

RFQ2015-20 10 

4.11 Line Clearances Figures I, II, III, IV, V, VI, VII and VIII 

Vegetation control shall be done to achieve clearances of 3.35 metres (11 feet) 

radius around the primary, neutral conductors, secondary bus and communication 

cable; no tree or branch shall be within 3.5 metres (11 feet) of the primary, 

neutral, secondary conductors and communication cable following trimming 

operations. 

 

Trees shall be trimmed/pruned not only to the clearances provided for in the 

above paragraph but must be shaped in a reasonable manner with the extent of the 

pruning taking into consideration the tree location and nature of the surroundings, 

particularly for ornamental trees. 

 

In rural areas, all deciduous, coniferous and juniper trees in excess of 2 metres in 

height are to be removed when such trees lie within 4 metres of the center line of 

the distribution line.  Tree/brush species, such as alders, which will not grow into 

the distribution line when mature, maybe left. 

 

In some situations providing these clearances may not be practical or desirable 

and discretion and good judgment is required in consultation with the Maritime 

Electric Representative.  Any reduced clearances must be approved by the 

Maritime Electric Representative.  Maritime Electric Representative’s decision in 

situations involving reduced clearances shall be final. 

 

Pruning shall be done so as to encourage future growth away from the conductors. 

 

4.12 Pruning Practices and Procedures Figures IX, X, XI and XII 

The bark of trees being pruned shall be protected from mechanical injury.  Only 

recognized arboriculture techniques shall be used.  Spurs or other similar climbing 

devices shall not be used for pruning operations on live trees. 
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The removal of branches or other parts of a tree shall be done in a manner in 

which will not leave hanging branches, improper pruner or saw cuts, stripping of 

the bark at pruner or saw cuts, or tree mutilation.  All cuts shall be made just 

outside the branch collar to eliminate stubs, to minimize the growth of suckers 

and to assure proper healing.  Prior to limb removal, consideration must be given 

to the exact position of the cut, the size of the leader required to take the sap flow 

and the overall balance between the reduced top and the root system.  Crew 

members must be constantly aware of the location of and maintain minimum 

clearance from energized lines, apparatus or other devices which may present a 

hazard.  Tools and equipment must be maintained in good condition and the work 

conducted in a manner which provides protection to the public. 

 

Stubs and/or dead limbs remaining from previous tree pruning operations and 

within the vegetation control clearances indicated shall be removed, as well as 

stubs on the line side of the tree resulting from storm damage. 

 

Limbs shall be removed from a tree using the "drop cut" method followed by a 

flush cut.  The flush cut is made immediately outside the branch collar.  The drop 

cut and the flush cut permits removal without needless injury and promotes faster 

healing.  This method is recommended for limbs which are not removed with a 

pruner. 

 

Limb removal shall be made just outside the branch bark ridge growth. 

 

Pruning shall be done in a manner to produce proper cuts thereby eliminating 

stubs which cause sucker growth and decay. 

 

Proper arboricultural practices are required and a thorough knowledge and 

professional application of the recognized techniques is mandatory. 
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Live limbs shall be pruned so as to affect the natural shape and the appearance of 

the tree to a minimum. 

 

Formative pruning practices should be performed to promote directional growth 

of the tree canopy away from conductors and to provide the vegetation control 

clearances indicated. 

 

Heavy limbs which would damage property below the tree or the tree itself when 

being removed should be lowered with ropes or sectioned into smaller pieces and 

dropped into a protective surface where deemed necessary. 

 

On any branch where greater than one half of leaf bearing stems are to be 

removed, the whole branch should be cut back to a major branch or stem. 

 

4.13 Crown Pruning Figures XIII, XIV, XV, XVI and XVII 

Crown pruning refers to pruning performed in the upper crown or branch spread 

of a tree.  Crown pruning will be performed in the following situations: 

 

Trees growing under the conductors where its normal growth will contact the line. 

 

Trees growing beside the line where dead wood or broken limbs present a hazard 

to the line. 

 

Tail and spindly trees leaning toward the line should be crown pruned to reduce 

the hazard to the line. 

 
The original and natural shape of smaller trees should be preserved by crown 

pruning.  However, this may not be practical or desirable in taller trees, 

particularly deciduous species, when "V", "L" or "U" trimming is permissible. 
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Proper drop catch pruning techniques when pruning a tree must be used to obtain 

minimum clearances.  Trees will not have more than 1/3 of their crown removed 

and must be topped at a lateral equal to or greater than 1/3 of the diameter of stem 

or branch being cut, even if this necessitates increasing the clearance distances. 

 

Limbs must not be reduced back to small water shoots or suckers.  Drop crotch 

cuts are to be made back to a lateral which is at least 1/3 of the diameter of the 

branch being cut. 

 

Directional pruning will be utilized at all times in order to direct new growth 

away from the lines. 

 

4.14 Side Pruning Figures XX, XXI and XVIII 

Side pruning refers to trees growing immediately adjacent to the lines. It involves 

limbs growing into or overhanging conductors and shall be used in the following 

cases. 

 

All limbs overhanging the conductors that could sag into them when carrying the 

additional weight of snow or ice. 

 

Limbs on the opposite side of the tree from the conductor should also be removed 

to retain the symmetrical appearance of the tree. 

 

Branches remaining on the trunk shall be large enough to maintain life without 

appearing stubby. 

 

Where this is not possible, the entire limb should be removed at the trunk as 

specified by the Inspector. 
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4.15 Under Pruning Figure XXII 

Under pruning refers to the under or lower part of the crown.  Such pruning shall 

be done when the crown over tops the line being cleared.  Under pruning will be 

subject to the following conditions: 

 

Limbs above line level shall be shortened by pruning to ensure that they will clear 

the line when cut free. 

 

When using a pruner, the cut portions shall be short enough such that phase to 

phase contact cannot be made. 

 

After clearance is obtained, such additional pruning shall be completed as is 

necessary to prevent a gouged appearance. 

 

4.16 Through Trimming Figure XXIII 

Through trimming is the removal of branches within the crown to allow lines to 

pass through the crown of the tree.  This method utilizes directional pruning and 

is only acceptable for deciduous trees.  Topping (i.e., heading back or rounding 

over) is an unacceptable pruning practice for these trees. 

 

4.17 Deadwood Pruning Figure XIX 

All dead wood, whether directly over or in the vicinity of conductors, must be 

removed subject to the following conditions: 

 

Large dead limbs must not be broken off but removed by sawing. 

 

All saw cuts must be made flush immediately outside the branch collar.  

 

Smaller limbs that can fall through conductors may be cut free with pruners or 

pulled out. 
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4.18 Drop Crotch Figure XVII 

This cut shall be used on limbs that are leaning rather than vertical. 

 

About 12 - 18 inches from where the flush cut will be made start at the bottom 

and saw upwards until the wood starts to bind the saw. 

 

On the upper side of the limb and beyond the undercut a distance equal to the 

diameter of the limb saw until the limb breaks free. 

 

4.19 Hinge Cuts Figures XVIV, XXV, XXVI and XXVII 

These cuts shall be used on limbs that must be hinged away from conductors 

before they can be cut off completely and lowered safely. 

 

Hinge cuts on overhanging limbs are made on the underside.  If the limb is too 

large to be manhandled, a guide rope should be used to hinge the limb upward and 

prevent the saw from binding. 

 

The hinge cut may be used on swing branches to the side by making the cut on the 

side opposite the direction of swing. 

 

Hinge cuts shall be made 18 inches or more from the final or flush cut due to the 

tearing effect they have on wood and bark. 

 

4.20 Prune Cuts Figures XXVIII, XXIX and XXX 

Pruners are to be used for finishing, cleaning up and pruning in the immediate 

vicinity of the line.  Limbs, over or so close to a conductor that a climber's 

movement would bring the limbs in contact with the conductor, shall be cut free 

with insulated pole pruners. 
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4.21 Full Shaping of Trees 

The following practices will be used for the full shaping of trees: 

 

The removal or shortening of branches in the crown of the tree.  Sufficient growth 

must be left on the cut-back branches to keep them alive and healthy.  Hedge 

pruning or excessive clipping with pole pruners shall be avoided.  As well, "V" or 

"L" shaped openings in crowns shall be avoided whenever practicable, and if 

necessary, they shall be kept to a minimum consistent with the species of tree 

involved.  It must be recognized that, depending on the species of tree, "V' and 

"L" cuts may be in the best Interests of the powerline and the tree and in such 

cases this type of pruning is permissible.  For example, "V" pruning of deciduous 

species may allow the tree to eventually surround the line conductors and yet 

maintain the health and overall natural shape of the tree as well as providing 

adequate overhead power line clearances. 

 

Removal or shortening of long or straggly branches at the side of trees. 

Removal or shortening of branches at the "backs" of trees to restore balance of 

symmetry to the tree which may have suffered as the result of pruning to obtain 

clearance from power lines.  Care must be taken to avoid a girdling effect on the 

tree by removing too many adjacent branches. 

 

Removal or shortening of branches to reduce a gouged effect as the result of limb 

shortening or removal near power line conductors. 

 

Limbs growing up into line conductors from the side of a tree or limbs growing 

parallel with the conductors where they could sway or blow into the conductors, 

shall be removed if practicable; otherwise, they shall be shortened.  Overhanging 

limbs shall be removed, if practicable, otherwise they shall be shortened 

sufficiently to prevent their contact with the line under the additional weight of 

snow or ice. 

Date Filed: September 21, 2018 Synapse IR-02 Attachment 1, Page 345 of 379



Vegetation Control 
Settlement Road to Cardigan Road 

RFQ2015-20 17 

Dead wood, which is level with or above the conductors, in trees immediately 

adjacent to power lines shall be removed.  Also, dead limbs that might be blown 

into the line shall be removed. 

 

Tall, week wood trees such as:  poplars, balsam, fir, spruce, etc. which tower 

above the line shall have their tops lowered as much as practicable.  The drop 

crotch method shall be used so that the tree will not appear to have been cut off at 

a definite height. 

 

5.0 REQUIREMENTS OF SUCCESSFUL CONTRACTOR 

 

5.1 Indemnification 

During the Term of this Agreement, and subject to the immediately following 

provisions, the Contractor shall indemnify and save harmless the Owner from and 

against all loss, costs, damages and expenses occasioned to the Owner by any act, 

omission, fault, default or negligence of the Contractor or those for whom the 

Contractor is in law responsible; provided, and it is expressly understood and 

agreed by and between the parties that the Contractor shall be in no way be 

responsible to the Owner under the provisions of this paragraph unless a claim in 

writing is made against the Contractor within sixty (60) days from and after the 

date on which the loss or damage event was discovered or ought reasonably to 

have been discovered by the Owner.  The indemnity contained in this Agreement 

shall not be prejudiced by, and shall survive, the termination of this Agreement. 

 

During the Term of this Agreement, and subject to the immediately following 

provisions, the Contractor shall indemnify and save harmless the Owner from and 

against all loss, costs, damages and expenses occasioned to third parties by any 

act, omission, fault, default or negligence of the Contractor or those for whom the 

Contractor is in law responsible; provided, and it is expressly understood and 

agreed by and between the parties that the Contractor shall be in no way be 
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responsible to the Owner under the provisions of this paragraph unless a claim in 

writing is made against the Contractor within sixty (60) days from and after notice 

of a claim of such third party in respect of the matter is given to the Owner.  The 

indemnity contained in this Agreement shall not be prejudiced by, and shall 

survive, the termination of this Agreement. 

 

5.2 Contractor’s Insurance 

At the Contractor’s cost, the Contractor shall provide and maintain during the 

entire Term of this Agreement Commercial General Liability insurance of 

$2,000,000, naming the Owner as an additional insured and shall provide the 

Owner with proof thereof satisfactory to the Owner. 

 

At the Contractor’s cost, the Contractor shall provide and maintain during the 

entire Term of this Agreement the following commercial general insurance 

extensions and shall provide the Owner with proof thereof. 

 

a. All Premise and Operations Liability 

b. Products and Completed Operations 

c. Blanket Contractual Liability 

d. Contingent Employers Liability 

e. Non-Owned Automobile  

f. Owner’s and Contractor’s Protective Liability 

g. Occurrence Based Property Insurance  

h. Broad Form Property Damage Including Completed Work 

i. Broad Form Automobile 

j. Fire Fighting Expense 

k. Medical Payments 

l. Employee as Additional Insured 

m. Cross Liability 

n. Personal Injury 
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At the Contractor’s cost, the Contractor shall provide and maintain during the 

entire Term of this Agreement Automobile Third Party Liability. 

 

5.3 Workers Compensation Board of Prince Edward Island 

The Contractor must be registered with the Workers Compensation Board of 

Prince Edward Island and remain in good standing with the Board. 

 

The Contractor shall, upon request by the Owner, provide evidence to the Owner 

of good standing with the Workers Compensation Board of Prince Edward Island. 

 

The Contractor can request Workers Compensation coverage from their home 

province while performing the work.  Evidence of this coverage will be required. 

 

5.4 Health and Safety 

The Contractor is required to adhere to all applicable legislation, regulations, 

Company standards and work methods including but not limited to the PEI 

Occupational Health and Safety Act and Regulations, the Maritime Electric 

Standard Protection Code, the Maritime Electric Safety Manual, the Maritime 

Electric Traffic Control Standard or PEI’s Occupational Health and Safety 

Standard for traffic control and all pertinent Maritime Electric Safe Work 

Methods and Procedures. 

 

The Owner may terminate the Contract should the Contractor breach the 

requirements of the Contractor Health and Safety requirements. 

 

The Contractor must complete a Health & Safety Awareness Training Session 

provided by Maritime Electric (see Contractors Start Up Meeting Checklist).  This 

training session will generally be conducted with the Environmental Awareness 

Training. 
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5.5 Environment 

The Contractor is to follow the PEI Department of Transportation and Public 

Works Environmental Protection Plan. 

 

The Contractor must comply with all applicable Federal, Provincial and 

Municipal environmental legislation, rules, regulations and requirements of all 

authorities having jurisdiction which are in force or come into force during the 

performance of the Work by the Contractor during this Agreement. 

 

a. All other environmental procedures used by the Owner of which the 

Contractor is made aware (spill kits on site at all times). 

b. Such other rules and regulations as the Owner may establish. 

 

The Contractor must have WHMIS certification. 

 

The Contractor must complete a General Environmental Awareness Training 

session provided by Maritime Electric (approximately one hour).  This training 

session will generally be completed with the Health & Safety Awareness 

Training. 
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6.0 LIST OF ATTACHMENTS 

 

a. Schedule of Prices 

b. Drawings 

 Line Clearances – Drawing No. E-89-46 

 Line Clearances – Drawing No. E-89-47 

 Correct Pruning Techniques – Drawing No. E-89-48 

 Crown Pruning – Drawing No. E-89-49 

 Drop Crotch Method of Crown Pruning – Drawing No. E-89-50 

 Siding Pruning (Symmetrical) – Drawing No. E-89-51 

 Under Pruning Through Pruning – Drawing No. E-89-52 

 Hinge Cutting – Drawing No. E-89-53 

 Hinge Cutting Aerial View – Drawing No. E-89-54 

 Pruning Cuts – Drawing No. E-89-55 

c. Safe Line Clearing Operations for Distribution Lines (Procedure 540202) 

d. Contractor’s Start Up Meeting Checklist (Form 604201A) 

e. Map – Settlement Road to Cardigan Road 
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 Attachment A 
 

RFQ2015-20 

Schedule of Prices 
Vegetation Control – Ground Cutting  

Settlement Road to Cardigan Road 
 
 

Total Price for: 

The Settlement Road starting at the intersection of the St. Peters Road - Rte 2, Indian Bridge 

Road, Grimley Road, MacDougall Road, Dunn Road, Sandy Cape Road, Milburn Road and 

Bennett Road to the intersection with the Cardigan Road - Rte 313. 

 
 $_____________________ 
 
 
Hourly Rate 

 $_____________________ 

 

The hourly rate will include two trucks, each with two crew members. 

 

One of these four crew members will be a qualified Utility Arborist. 

 
 
 
 
    
Company Date 
 
 
 
  
Company Representative 
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Distribution 
Procedure 

Title: Safe Line Clearing Operations for Distribution Lines 
 
 

Procedure No.:  540202 Page 1 of 2 

 
Date Issued:  June 15, 2000  Prepared By:  Joe Duval  

Date Revised:  January 27, 2011  Revised By:  Phillip Henderson  

Approved by: Enrique Riveroll  
 Manager, T&D Operations 

 
PURPOSE: 
To provide a procedure to create a safe work environment while tree trimming and performing line 
clearing operations near energized distribution lines or equipment. 
 
SCOPE: 
This procedure outlines the requirements to maintain Minimum Approach Distance (MAD) and to use 
tools and equipment specifically designed for such use.  Contract utility arbourists personnel in training 
under the direct supervision of a qualified Arbourist, Power Line Technician and competent Power Line 
Technician Apprentice may perform such work. 
 
REFERENCES: 
Maritime Electric Safety Manual 
EUSA, Safe Practice Guide for Line Clearing Operations 
Avalon Community College, Electrical Safety in Line Clearing 
P.E.I. Occupational Health & Safety Regulations 
Maritime Electric Traffic Control Standard 
Chain Saw Safety Guidelines (Procedure #402002) 
 
PROCEDURE: 
This procedure is to be used in conjunction with the P.E.I. Occupational Health & Safety Act and 
Regulations and all related Maritime Electric Safe Work Methods and Procedures. 
 
When working near energized lines and apparatus, no contractor or employee may encroach upon the 
MAD below.  Under no circumstances may any part of the workers’ body encroach upon the specified 
MAD. 
 
MAD for qualified workers: 
• 3 feet or 1 metre up to 15KV phase to phase. 
• 4 feet or 1.2 metres up to 25KV phase to phase. 
 
In situations whereby work is being performed near structures carrying lines or equipment operating at 
69 KV phase to phase (transmission) voltage, the MAD shall be 5 feet or 1.5 metres. 
 
Work inside MAD to distribution lines or equipment shall be done by the use of approved insulated tools 
designed for work up to but not touching (brush contractor only) energized lines or equipment.  The 
workers hands must not encroach on MAD when holding the tools.  Tools must be kept clean, dry and 
in good repair.  All tools must be kept clean and wiped daily with a clean cloth and shall have regular 
maintenance inspections. 
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Title: Safe Line Clearing Operations for Distribution Lines 
 
 

Procedure No.: 540202 Date Revised: Jan. 27, 2011 Page 2 of 2 

 
Rubber gloves (minimum Class 2) shall be worn at all times when working within 10' (3.1 m) of 
energized lines and apparatus which is operating at primary voltage. 
 
In the event a limb becomes lodged on one or more conductors, an insulated hot stick (tested) may be 
used to remove the limb.  Workers on the ground must stay clear in the event the limb burns and falls to 
the ground.  If limbs are too large or a hazardous situation exists, the worker must contact the 
Supervisor in charge. 
 
An aerial device used to raise a worker in proximity to energized lines or equipment must have a 
dielectric test at least once a year as per Maritime Electric standards and be equipped with upper and 
lower controls.  The lower controls must be capable of overriding the upper controls and the 
groundperson shall be trained in the operation of these controls.  Whenever equipment approaches the 
specified MAD, care must be taken to ensure that no high voltage electrical contact takes place while 
work proceeds.  The insulated portion of the aerial device may come into contact with secondary 
voltages.  Under no circumstances shall a worker make contact with energized lines or apparatus. 
 
When MAD cannot be maintained, the Supervisor in charge shall be notified.  Alternate work methods 
shall be implemented.  These may include de-energizing the line or using line personnel to assist.  A 
hold-off is not required for normal line clearing operations.  A hold-off may be requested for exceptional 
circumstances as determined by the Supervisor in charge.  A hold-off is required when personnel are 
working over top energized conductor. 
 
Vehicles shall be equipped with communications compatible with Maritime Electric’s radio system.  This 
shall include a radio and possibly cell-phone backup when necessary.  Maritime Electric employees 
and contractors shall report to the Energy Control Centre Operator at the beginning and end of each 
work shift or on an agreed upon frequency.  The location and line numbers must be provided to the 
Energy Control Centre Operator at all times. 
 
The operator of the aerial device shall keep an up to date vehicle log in the truck.  The logbook shall 
include details of inspections on the vehicle and aerial device, as well as pertinent information on repair 
work and documentation of the appropriate daily, weekly, monthly and annual checklists. 
 
The crew shall hold a tailboard meeting to identify and discuss hazards associated with the job before 
commencing work.  The requirements of the Maritime Electric Traffic Control Standard shall be 
maintained and appropriate steps taken to protect pedestrians and property. 
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 Form #604201A 
 Date Revised:  June 27, 2012 
 Page 1 of 2 

Contractors Start Up Meeting Checklist 
 

Location/Job   Date:   
 
Contractor:   
 
Worked Being Performed:   

 

 Item Applicable/Discussed ();  Not Applicable (X) 
 

1. Work Description  

a.  Review work scope 

b.  Review specifications 

c.  Inspect work and job site 

 
2. Hazard Awareness –  
 Lockout/Tagout 

a.  Work permit in place de- 

  energization complete 

b.  All valves/devices locked out 

c.  Electrical sources disconnected 

d.  Electrical sources locked and 

  tagged 

e.  Lock box secure 

f.  Personal protection/locks in 

  place 

 
3. Personal Protective Equipment 

a.  Safety glasses with sideshields 

b.  Safety footware 

c.  Hard hats/liners 

d.  Coveralls 

e.  Respiratory protection 

f.  Gloves – appropriate 

g.  Safety belts, harnesses, 
lanyards, fall arrest 

h.  Hearing protection 

i.  Welding/burning clothes 

j.  Chemical resistant clothing 

k.  Faceshields/goggles 

l.  Other __________ 

 
 

4. Hazard Awareness - Materials 

a.  Hazardous materials present 

b.  Hazardous materials generated 

c.  Spill kit located 

d.  Spill prevention/containment 

e.  MSDS’s reviewed 

 
5. Hazard Awareness – Confined 
 Space 

a.  Confined space rules apply 

b.  Documentation complete 

c.  Emergency plan in place 

d.  PPE adequate 

 
6. Hazard Awareness – Fire 

a.  Fire risk evaluated 

b.  Fire extinguisher located 

c.  Other fire protection 

  equipment located 

d.  Emergency egress 

e.  Hot Work Permit required 

f.  Flammable/combustibles located 

 
7. Hazard Awareness – Work Area 

a.  Slips and falls 

b.  Working at heights 

c.  Barricades present 

d.  Barriers erected to protect 

  others 

e.  Open floors covered 

 
 
 

8. Equipment and Tools 

a.  Lighting adequate 

b.  Lifting equipment in good 

  condition 

c.  Scaffolds set up correctly 

d.  Ladders set up correctly 

 - ladders must be non- 

  conductive 

e.  Power tools in good condition 

f.  Power tools used properly 

g.  Welding/burning/grinding 
equipment in good condition 

h.  GFCI’s used 

i.  Ventilation adequate 

j.  Use of MECL equipment 

 
9. Emergency Services 

a.  Eye wash station located 

b.  Communication devices 

  located 

c.  First Aid supplies located 

d.  Safety shower located 

 
10. Housekeeping 

a.  Work site materials and tools 
organized 

b.  Waste adequately disposed of 

c.  Access controlled 

 
11. Fire Reporting 

a.  Fire Fighting 

b.  Fire Alarm 

c.  Evacuation/Assembly Point 
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 Form #604201A 
 Date Revised:  June 27, 2012 
 Page 2 of 2 

Contractors Start Up Meeting Checklist 
 

12. Environmental Management 

a. Review significant environmental 
aspects related to work 

b.  Review disposal requirements for all 
waste material 

c.  Spill Reporting Procedure 

 
13. Special Considerations 

a.  PEI OH&S Regulations 

b.  Maritime Electric Company Safety 
Manual 

c.  Standard Protection Code 

d.  Asbestos contaminated material 

e.  Location of washrooms and cleanup 
facilities 

f.  Location of sources of potable water 

g.  Vehicle parking considerations 

h.  Check In/Check Out 

i.  WCB Clearance Certificate 

j  Proof of insurance 

k.  Trades certification 

l.  Visitor requirements 

m.  First Aid responsibility 

n.  Safety representative –  

  Who ___________ 

o.  Written Safety Policy available/ 

  safe work plan required 

p.  Safety meetings 

  Frequency _______ 

  When _______ 

q.  Accident reporting/ 

  investigation 

  Who _____________ 

r.  Verbal/written/gone 

s.  Complete – Training Record Form 
#840802B 

 
 
 
 

14. HSE Management System 

a.  Maritime Electric HSE Policy (801060) 

b.  Review why important to follow the requirements of the HSE 
management system 

c.  Review External Communication Form (803008A) 

d.   Review requirements of Corrective Action Notice (803013A) and 
Accident Incident Investigation Reporting (802001A) 

 
15. Notes 

Notes/Comments 

  

  

  

 

16. Contractor Supervisor   

Crew Signature Date 

      

      

      

      

      

      

      

Maritime Electric 

Job Supervisor   

Signature   

Date   

Alternate   

 
 
Note: Original Form to be forwarded to the 3rd Floor Administrative Assistant 
for filing in the –Contractor Environmental & Start Up Meeting Minutes – Binder 
 

RETENTION TIME – FIVE YEARS 
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Appendix 6 
 

PB16-001 EMS Blanket Approval-to-Proceed Prince County expires 31DEC16 
KB16-001 EMS Blanket Approval-to-Proceed Kings County expires 31DEC16 
QB16-001 EMS Blanket Approval-to-Proceed Queens County expires 31DEC16  
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Appendix 7 
 

PEI Watercourse – Wetland and Buffer zone Activity Permit Island Wide 
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UE41400 
Prince Edward Island Energy Corporation 

Electricity Efficiency and Conservation Plan 
Responses to Synapse Energy Economics Information Requests 

 
NON-CONFIDENTIAL 

________________________________________________________________________________ 
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Request IR-03: 1 

 2 

Please provide any and all analyses that PEIEC has prepared or utilized regarding the 3 

technical, economic, or achievable potential for energy efficiency for the last four years. 4 

Please provide any and all related reports, documents, or workpapers associated with those 5 

analyses. 6 

 7 

Response IR-03: 8 

 9 

PEIEC has not prepared or used estimates of technical, economic or achievable potential in the 10 

last four years.  11 
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Prince Edward Island Energy Corporation 

Electricity Efficiency and Conservation Plan 
Responses to Synapse Energy Economics Information Requests 

 
NON-CONFIDENTIAL 

________________________________________________________________________________ 
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Request IR-04: 1 

 2 

Please describe any similarities and differences between the energy environment of Nova 3 

Scotia and PEI with respect to Nova Scotia’s most recent DSM potential study, referenced 4 

on Page 32 of the Plan. Please provide any and all related reports, documents, or 5 

workpapers associated with that analysis. 6 

 7 

Response IR-04: 8 

 9 

While an extensive formal analysis has not been conducted as part of the plan development 10 

process, there are a number of similarities with respect to the energy environment in Nova Scotia 11 

and Prince Edward Island.  12 

 13 

Firstly electricity rates are similar in PEI (2018) to those present in Nova Scotia at the time of the 14 

Nova Scotia DSM potential study. The table below illustrates these similarities.  15 

 16 

 17 
Residential and industrial rates are nearly identical, while commercial energy rates in PEI are 18 

substantially higher. Demand rates are similar, but higher in PEI.  19 

 20 

With respect to the distribution of energy use across different sectors of energy users, PEI and 21 

NS are quite similar at a high level.  22 

 23 

Electricty Rates Nova Scotia  - 2014 MECL 2016 General Rate Application - 2018  Forecast1 Difference Relative to NS
Residential Energy $0.14 $0.14 0%
Commercial (General) Energy $0.08 $0.12 46%
Medium Industrial Energy $0.07 $0.07 -1%
Commercial (General) Demand $10.50 $13.43 28%
Medium Industrial Demand $12.50 $14.50 16%
1 Residential energy rate shown is for block 1 energy, which is intended to cover marginal energy use for 97% of residential customers (page 107, 2016 GRA). 
All others use block 2 rate where applicable.  Rates shown for Medium Industrial are actually Large Industrial, as no Medium Industrial rate class exists. 
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 1 
 2 

Avoided costs between the two jurisdictions show some difference, per the below table.  3 

 4 

 5 
 6 

The material transmission and distribution costs in PEI reflect the province’s high reliance on 7 

imported power from New Brunswick. Overall, capacity related (per-kW) avoided costs in PEI 8 

are somewhat higher (33%) for electricity customers, while energy related costs are somewhat 9 

lower (25%).  10 

 11 

Additional similarities exist:  12 

 13 

• Markets for energy efficient equipment are quite similar in NS and PEI, owing to their 14 

close jurisdictional (i.e. same region for many corporations) and geographic proximity.  15 

• Because of their geographic proximity, their climates are very similar. Both PEI and NB 16 

have winter peaks and relatively small air conditioning loads in the summer compared to 17 

other North American jurisdictions. 18 

• At a high level the two provinces have similar economies, comparable demographics, and 19 

relatively large percentages of rural population compared to most North American 20 

jurisdictions. 21 

Class Energy Requirement (GWh) Nova Scotia - 20141 NS Potential Study - 2014 (%) MECL 2016 Forecast - 20182 MECL 2016 Forecast - 2018 (%)
Residential 4370 44% 583.1 48%
Commercial 3092 31% 385.4 32%
Industrial 2513 25% 243.8 20%
1 From Emera MD&A, Feb. 6 2015. 
2 Data provided by MECL to PEIEC.

Levelized Avoided Costs NS - 2014 IRP - Base1 MECL - 2015 DSM Plan 
Capacity $195/kW $100/kW
Transmission and Distribution $0/kW $160/kW
Energy $0.107/kWh $0.08/kWh
1 NSUARB M06733, E1 RIR - Multeese IR-12, at Attachment 1. 
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• Oil heat penetration is similar. Both jurisdictions have a high prevalence relative to the 1 

rest of North America. 2 

 3 

For source material please refer to Attachment 1 of this IR response.  4 



Electricty Rates Nova Scotia  - 2014 MECL 2016 General Rate ApplicatDifference Relative to NS
Residential Energy $0.14 $0.14 0%
Commercial (General) Energy $0.08 $0.12 46%
Medium Industrial Energy $0.07 $0.07 -1%
Commercial (General) Demand $10.50 $13.43 28%
Medium Industrial Demand $12.50 $14.50 16%

Class Energy Requirement (GWh) Nova Scotia - 20141 NS Potential Study - 2014 (%) MECL 2016 Forecast - 20182 MECL 2016 Forecast - 2018 (%)
Residential 4370 44% 583.1 48%
Commercial 3092 31% 385.4 32%
Industrial 2513 25% 243.8 20%
1 From Emera MD&A, Feb. 6 2015. 
2 Data provided by MECL to PEIEC.

Levelized Avoided Costs NS - 2014 IRP - Base1 MECL - 2015 DSM Plan 
Capacity $195/kW $100/kW
Transmission and Distribution $0/kW $160/kW
Energy $0.107/kWh $0.08/kWh
1 NSUARB M06733, E1 RIR - Multeese IR-12, at Attachment 1. 

1 Residential energy rate shown is for block 1 energy, which is intended to cover marginal energy use for 97% of residential 
customers (page 107, 2016 GRA). All others use block 2 rate where applicable.  Rates shown for Medium Industrial are actually 
Large Industrial, as no Medium Industrial rate class exists. 

Date Filed: September 21, 2018 Synapse IR-04 Attachment 1, Page 1 of 2
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Request IR-05: 1 

 2 

Please explain how PEI’s energy environment has changed since the publication of the 3 

Vermont Efficiency Investment Corporation (VEIC) Energy Efficiency Designs and 4 

Achievable Potential for PEI Study in 2008, referenced on Page 32 of the Plan. Please 5 

explain how DSM technology or relevant standards have changed since 2008. Please 6 

provide any and all related reports, documents or workpapers associated with that 7 

analysis. 8 

 9 

Response IR-05: 10 

 11 

The development of the EE&C Plan did not include an analysis of how the energy environment 12 

has changed in PEI since the 2008 VEIC report. The 2008 VEIC report was used as a high-level 13 

frame of reference, when considering options for the EE&C Plan. For example, the breakdown 14 

of achievable savings between residential and commercial sectors was considered.  15 

 16 

Many changes, some of them significant, have occurred to both technology and standards since 17 

2008. In addition, other trends have become apparent. For example, ePEI has found that there 18 

has been a shift towards residential electric heating (resistance heating and heat pumps) relative 19 

to other heating sources. Furthermore, electricity rates on PEI have generally been less volatile 20 

than fossil fuel prices. ePEI has also found that public awareness and participation in energy 21 

efficiency programs has increased during this time period. 22 

 23 

The EE&C Plan recognizes that potential studies are most useful when completed prior to 24 

developing an efficiency plan. The EE&C Plan recommends undertaking a PEI Potential Study 25 

in 2019/2020. This will allow PEIEC to further ramp up and expand programs in the near term, 26 

while obtaining useful information for subsequent EE&C Plan development.  27 

 28 
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Request IR-06: 1 

 2 

For each of the programs included in PEIEC’s DSM Plan, please provide the annual costs 3 

broken out in detail, using the cost tracking categories used by PEIEC or the following cost 4 

categories: 5 

a. General administration and program development; 6 

b. Customer incentive costs, including rebates, grants, energy audits, direct install 7 

labor costs, technical assessments and financing interest buy down costs; 8 

c. Marketing, sales, call centers, website; 9 

d. Training; 10 

e. Inspections and quality control; 11 

f. Evaluation, monitoring, measurement, and verification; 12 

g. Participant cost. 13 

 14 

Response IR-06: 15 

 16 

Following is the annual breakdown of costs, by program: 17 

 18 

 19 
 20 

Energy Efficient 
Equipment Rebates

Home 
Insulation 
Rebates

Winter 
Warming

New Home 
Construction

Instant 
Energy 
Savings

Business 
Energy 

Rebates

Business 
Energy 

Solutions

Custom 
Energy 

Solutions
Incentives $688,065 $217,227 $82,346 $49,523 $262,981 $111,312 $152,549 $29,996
Non-Incentive Program Delivery $100,000 $75,000 $150,000 $75,000 $75,000 $250,000 $100,000 $0
Program-Specific Marketing $15,000 $10,000 $25,000 $5,000 $35,000 $20,000 $15,000 $0
Evaluation
Enabling Strategies
Total

2018/19

$2,769,000

$150,000
$75,000
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 1 
 2 

 3 

Energy Efficient 
Equipment Rebates

Home 
Insulation 
Rebates

Winter 
Warming

New Home 
Construction

Instant 
Energy 
Savings

Business 
Energy 

Rebates

Business 
Energy 

Solutions

Custom 
Energy 

Solutions
Incentives $1,050,905 $577,768 $82,337 $62,573 $573,219 $141,908 $207,445 $155,846
Non-Incentive Program Delivery $125,000 $100,000 $150,000 $75,000 $100,000 $275,000 $175,000 $100,000
Program-Specific Marketing $10,000 $10,000 $25,000 $5,000 $59,000 $25,000 $10,000 $5,000
Evaluation
Enabling Strategies
Total

2019/20

$224,000
$335,000

$4,660,000

Energy Efficient 
Equipment Rebates

Home 
Insulation 
Rebates

Winter 
Warming

New Home 
Construction

Instant 
Energy 
Savings

Business 
Energy 

Rebates

Business 
Energy 

Solutions

Custom 
Energy 

Solutions
Incentives $1,279,028 $836,186 $82,355 $100,491 $470,666 $192,034 $280,721 $479,520
Non-Incentive Program Delivery $150,000 $150,000 $150,000 $75,000 $100,000 $325,000 $225,000 $150,000
Program-Specific Marketing $20,000 $15,000 $25,000 $5,000 $75,000 $35,000 $15,000 $11,500
Evaluation
Enabling Strategies
Total

$225,500
$410,000

$5,883,000

2020/21
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Request IR-07: 1 

 2 

In addition to the values provided in Table 2, Table 3, and Table 4 of the Plan and in 3 

Appendix A, for each of the programs, please clarify or provide the following information, 4 

for each program year where appropriate: 5 

a. Lifetime energy savings (MWh) 6 

b. Peak capacity savings (kW), broken out by summer and winter 7 

c. Average measure life (years) 8 

d. Number of customers eligible for the program 9 

e. Cumulative energy savings (MWh) adjusted for decay, for each year over the 10 

lifetime of the program 11 

f. Cumulative peak capacity savings (kW) adjusted for decay, for each year over the 12 

lifetime of the measures 13 

 14 

Response IR-07: 15 

 16 

a) Please refer to the table below: 17 

 18 

 19 

2018/2019 2019/2020 2020/2021
Energy Efficient Equipment Rebates 36.92 51.00 56.03
Home Insulation Rebates 14.01 34.70 49.22
Winter Warming 5.00 5.00 5.00
New Home Construction 4.87 5.71 10.01
Instant Energy Savings 17.79 60.32 38.40
Business Energy Rebates 11.15 14.21 19.23
Business Energy Solutions 5.23 7.11 9.62
Custom Energy Solutions 0.00 10.89 43.58

Lifetime Energy Savings (GWh - Net)
Program
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 1 

b) The peak capacity savings in Tables 2 through 4 in the Plan and Appendix A represent 2 

winter peak capacity savings, as PEI is a winter-peaking jurisdiction. No summer peak 3 

capacity savings were developed or used in Plan modelling.  4 

 5 

c) Please refer to the table below: 6 

 7 
 8 

d) Please refer to the table below: 9 

 10 

 11 
 12 

e-f)   Please refer to Attachment 1 of this response. Please note that no decay was modelled. 13 

2018/2019 2019/2020 2020/2021
Energy Efficient Equipment Rebates 17.97 17.95 17.92
Home Insulation Rebates 26.70 26.70 26.70
Winter Warming 14.37 14.37 14.37
New Home Construction 34.90 34.90 34.90
Instant Energy Savings 16.11 16.11 16.01
Business Energy Rebates 12.76 12.76 12.76
Business Energy Solutions 13.32 13.32 13.32
Custom Energy Solutions N/A 15.00 15.00

Program
Weighted Average Measure Life (yrs)

Program
Energy Efficient Equipment Rebates
Home Insulation Rebates
Winter Warming
New Home Construction2

Instant Energy Savings
Business Energy Rebates
Business Energy Solutions
Custom Energy Solutions
1 Number of eligible customers does not differ between program years. 
2 Eligible customers reflect projected annual housing starts 

7,231
7,231
7,231

Number of Eligible Customers1

15,663
15,663
57,738

243
57,738



Annual GWh by Program - Net at Generator 
2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 2024/2025 2025/2026 2026/2027 2027/2028 2028/2029 2029/2030 2030/2031 2031/2032 2032/2033 2033/2034 2034/2035 2035/2036

Energy Efficient Equipment Rebates 2.054 2.054 2.054 2.054 2.054 2.054 2.054 2.054 2.054 2.054 2.054 2.054 2.054 2.045 2.045 2.038 2.038 2.038
Home Insulation Rebates 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525
Winter Warming 0.348 0.348 0.348 0.348 0.314 0.306 0.306 0.306 0.306 0.306 0.287 0.287 0.287 0.287 0.287 0.257 0.076 0.000
New Home Construction 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139
Instant Energy Savings 1.104 1.104 1.104 1.104 1.104 1.104 1.104 1.104 1.103 1.103 1.016 1.016 1.012 1.012 1.000 1.000 0.375 0.108
Business Energy Rebates 0.874 0.874 0.874 0.874 0.874 0.874 0.874 0.874 0.805 0.725 0.646 0.646 0.349 0.333 0.174 0.160 0.160 0.160
Business Energy Solutions 0.392 0.392 0.392 0.392 0.314 0.313 0.313 0.313 0.313 0.313 0.313 0.313 0.312 0.312 0.150 0.124 0.111 0.111
Custom Energy Solutions 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Annual GWh by Program - Net at Generator 
2036/2037 2037/2038 2038/2039 2039/2040 2040/2041 2041/2042 2042/2043 2043/2044 2044/2045 2045/2046 2046/2047 2047/2048 2048/2049 2049/2050 2050/2051 2051/2052 2052/2053 2053/2054 2054/2055

Energy Efficient Equipment Rebates 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Home Insulation Rebates 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.525 0.367 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Winter Warming 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
New Home Construction 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.126 0.000 0.000
Instant Energy Savings 0.108 0.108 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Rebates 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Solutions 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Custom Energy Solutions 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Annual GWh by Program - Net at Generator 
2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 2024/2025 2025/2026 2026/2027 2027/2028 2028/2029 2029/2030 2030/2031 2031/2032 2032/2033 2033/2034 2034/2035 2035/2036

Energy Efficient Equipment Rebates 0.000 2.841 2.841 2.841 2.841 2.841 2.841 2.841 2.841 2.841 2.841 2.841 2.841 2.841 2.803 2.803 2.796 2.796
Home Insulation Rebates 0.000 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300
Winter Warming 0.000 0.348 0.348 0.348 0.348 0.314 0.306 0.306 0.306 0.306 0.306 0.287 0.287 0.287 0.287 0.287 0.257 0.076
New Home Construction 0.000 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164
Instant Energy Savings 0.000 3.744 3.744 3.744 3.744 3.742 3.742 3.742 3.742 3.738 3.738 3.446 3.446 3.431 3.431 3.389 3.389 1.272
Business Energy Rebates 0.000 1.114 1.114 1.114 1.114 1.114 1.114 1.114 1.114 1.027 0.924 0.824 0.824 0.445 0.425 0.222 0.204 0.204
Business Energy Solutions 0.000 0.534 0.534 0.534 0.534 0.426 0.426 0.426 0.426 0.426 0.426 0.426 0.426 0.424 0.424 0.204 0.168 0.150
Custom Energy Solutions 0.000 0.726 0.726 0.726 0.726 0.726 0.726 0.726 0.726 0.726 0.726 0.726 0.726 0.726 0.726 0.726 0.000 0.000

Annual GWh by Program - Net at Generator 
2036/2037 2037/2038 2038/2039 2039/2040 2040/2041 2041/2042 2042/2043 2043/2044 2044/2045 2045/2046 2046/2047 2047/2048 2048/2049 2049/2050 2050/2051 2051/2052 2052/2053 2053/2054 2054/2055

Energy Efficient Equipment Rebates 2.796 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Home Insulation Rebates 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 1.300 0.910 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Winter Warming 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
New Home Construction 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.147 0.000
Instant Energy Savings 0.365 0.365 0.365 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Rebates 0.204 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Solutions 0.150 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Custom Energy Solutions 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Annual GWh by Program - Net at Generator 
2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 2024/2025 2025/2026 2026/2027 2027/2028 2028/2029 2029/2030 2030/2031 2031/2032 2032/2033 2033/2034 2034/2035 2035/2036

Energy Efficient Equipment Rebates 0.000 0.000 3.126 3.126 3.126 3.126 3.126 3.126 3.126 3.126 3.126 3.126 3.126 3.126 3.126 3.065 3.065 3.058
Home Insulation Rebates 0.000 0.000 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843
Winter Warming 0.000 0.000 0.348 0.348 0.348 0.348 0.314 0.306 0.306 0.306 0.306 0.306 0.287 0.287 0.287 0.287 0.287 0.257
New Home Construction 0.000 0.000 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287
Instant Energy Savings 0.000 0.000 2.399 2.399 2.399 2.399 2.397 2.397 2.397 2.397 2.394 2.394 2.101 2.101 2.087 2.087 2.045 2.045
Business Energy Rebates 0.000 0.000 1.507 1.507 1.507 1.507 1.507 1.507 1.507 1.507 1.389 1.250 1.114 1.114 0.602 0.575 0.301 0.276
Business Energy Solutions 0.000 0.000 0.722 0.722 0.722 0.722 0.577 0.577 0.577 0.576 0.576 0.576 0.576 0.576 0.574 0.574 0.276 0.227
Custom Energy Solutions 0.000 0.000 2.905 2.905 2.905 2.905 2.905 2.905 2.905 2.905 2.905 2.905 2.905 2.905 2.905 2.905 2.905 0.000

Annual GWh by Program - Net at Generator 
2036/2037 2037/2038 2038/2039 2039/2040 2040/2041 2041/2042 2042/2043 2043/2044 2044/2045 2045/2046 2046/2047 2047/2048 2048/2049 2049/2050 2050/2051 2051/2052 2052/2053 2053/2054 2054/2055

Energy Efficient Equipment Rebates 3.058 3.058 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Home Insulation Rebates 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.843 1.290 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Winter Warming 0.076 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
New Home Construction 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.287 0.258
Instant Energy Savings 0.869 0.365 0.365 0.365 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Rebates 0.276 0.276 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Solutions 0.203 0.203 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Custom Energy Solutions 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Plan Year 2018/2019

Plan Year 2019/2020

Plan Year 2020/2021

Plan Year 2018/2019

Plan Year 2019/2020

Plan Year 2020/2021
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Annual MW by Program - Net at Generator 
2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 2024/2025 2025/2026 2026/2027 2027/2028 2028/2029 2029/2030 2030/2031 2031/2032 2032/2033 2033/2034 2034/2035 2035/2036

Energy Efficient Equipment Rebates 0.709 0.709 0.709 0.709 0.709 0.709 0.709 0.709 0.709 0.709 0.709 0.709 0.709 0.675 0.675 0.674 0.674 0.674
Home Insulation Rebates 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151
Winter Warming 0.079 0.079 0.079 0.079 0.079 0.078 0.078 0.078 0.078 0.078 0.074 0.074 0.074 0.074 0.074 0.066 0.020 0.000
New Home Construction 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041
Instant Energy Savings 0.240 0.240 0.240 0.240 0.240 0.240 0.240 0.240 0.240 0.240 0.261 0.261 0.260 0.260 0.258 0.258 0.097 0.028
Business Energy Rebates 0.120 0.120 0.120 0.120 0.120 0.120 0.120 0.120 0.107 0.098 0.081 0.081 0.035 0.033 0.004 0.001 0.001 0.001
Business Energy Solutions 0.055 0.055 0.055 0.055 0.044 0.044 0.044 0.044 0.044 0.044 0.044 0.044 0.044 0.044 0.023 0.017 0.015 0.015
Custom Energy Solutions 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Annual MW by Program - Net at Generator 
2036/2037 2037/2038 2038/2039 2039/2040 2040/2041 2041/2042 2042/2043 2043/2044 2044/2045 2045/2046 2046/2047 2047/2048 2048/2049 2049/2050 2050/2051 2051/2052 2052/2053 2053/2054 2054/2055

Energy Efficient Equipment Rebates 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Home Insulation Rebates 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.106 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Winter Warming 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
New Home Construction 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.037 0.000 0.000
Instant Energy Savings 0.028 0.028 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Rebates 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Solutions 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Custom Energy Solutions 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Annual MW by Program - Net at Generator 
2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 2024/2025 2025/2026 2026/2027 2027/2028 2028/2029 2029/2030 2030/2031 2031/2032 2032/2033 2033/2034 2034/2035 2035/2036

Energy Efficient Equipment Rebates 0.000 0.985 0.985 0.985 0.985 0.985 0.985 0.985 0.985 0.985 0.985 0.985 0.985 0.985 0.944 0.944 0.943 0.943
Home Insulation Rebates 0.000 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374
Winter Warming 0.000 0.079 0.079 0.079 0.079 0.079 0.078 0.078 0.078 0.078 0.078 0.074 0.074 0.074 0.074 0.074 0.066 0.020
New Home Construction 0.000 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048
Instant Energy Savings 0.000 0.814 0.814 0.814 0.814 0.814 0.814 0.814 0.814 0.814 0.814 0.884 0.884 0.882 0.882 0.876 0.876 0.329
Business Energy Rebates 0.000 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.137 0.125 0.103 0.103 0.045 0.041 0.005 0.001 0.001
Business Energy Solutions 0.000 0.074 0.074 0.074 0.074 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.031 0.023 0.021
Custom Energy Solutions 0.000 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.000 0.000

Annual MW by Program - Net at Generator 
2036/2037 2037/2038 2038/2039 2039/2040 2040/2041 2041/2042 2042/2043 2043/2044 2044/2045 2045/2046 2046/2047 2047/2048 2048/2049 2049/2050 2050/2051 2051/2052 2052/2053 2053/2054 2054/2055

Energy Efficient Equipment Rebates 0.943 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Home Insulation Rebates 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.374 0.261 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Winter Warming 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
New Home Construction 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.043 0.000
Instant Energy Savings 0.094 0.094 0.094 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Rebates 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Solutions 0.021 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Custom Energy Solutions 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Annual MW by Program - Net at Generator 
2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 2024/2025 2025/2026 2026/2027 2027/2028 2028/2029 2029/2030 2030/2031 2031/2032 2032/2033 2033/2034 2034/2035 2035/2036

Energy Efficient Equipment Rebates 0.000 0.000 1.105 1.105 1.105 1.105 1.105 1.105 1.105 1.105 1.105 1.105 1.105 1.105 1.105 1.059 1.059 1.058
Home Insulation Rebates 0.000 0.000 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530
Winter Warming 0.000 0.000 0.079 0.079 0.079 0.079 0.079 0.078 0.078 0.078 0.078 0.078 0.074 0.074 0.074 0.074 0.074 0.066
New Home Construction 0.000 0.000 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084
Instant Energy Savings 0.000 0.000 0.467 0.467 0.467 0.467 0.467 0.467 0.467 0.467 0.467 0.467 0.536 0.536 0.534 0.534 0.528 0.528
Business Energy Rebates 0.000 0.000 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.185 0.169 0.140 0.140 0.061 0.056 0.007 0.002
Business Energy Solutions 0.000 0.000 0.101 0.101 0.101 0.101 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.081 0.081 0.043 0.031
Custom Energy Solutions 0.000 0.000 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.000

Annual MW by Program - Net at Generator 
2036/2037 2037/2038 2038/2039 2039/2040 2040/2041 2041/2042 2042/2043 2043/2044 2044/2045 2045/2046 2046/2047 2047/2048 2048/2049 2049/2050 2050/2051 2051/2052 2052/2053 2053/2054 2054/2055

Energy Efficient Equipment Rebates 1.058 1.058 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Home Insulation Rebates 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.371 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Winter Warming 0.020 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
New Home Construction 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.076
Instant Energy Savings 0.224 0.094 0.094 0.094 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Rebates 0.002 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Business Energy Solutions 0.028 0.028 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Custom Energy Solutions 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Plan Year 2020/2021

Plan Year 2019/2020

Plan Year 2020/2021

Plan Year 2018/2019

Plan Year 2018/2019

Plan Year 2019/2020
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UE41400 
Prince Edward Island Energy Corporation 

Electricity Efficiency and Conservation Plan 
Responses to Synapse Energy Economics Information Requests 

 
NON-CONFIDENTIAL 

________________________________________________________________________________ 
 

Date Filed:  September 21, 2018  PEIEC (Synapse) IR-08, Page 1 of 1 

Request IR-08: 1 

 2 

For each of the programs in PEIEC’s Plan, please provide all detailed cost-effectiveness 3 

results for the following tests (a) Program Administrator Cost test; (b) Total Resource Cost 4 

Test; (c) Societal Cost test; (d) Participant test; and (f) any other test used. Please include 5 

the following results for each of the tests: 6 

a. Annual utility costs for each year of the study period. 7 

b. Annual participant costs for each year of the study period. 8 

c. Annual benefits for each year of the study period. 9 

d. Cumulative present value of costs. 10 

e. Cumulative present value of benefits. 11 

f. Net benefits. 12 

g. Benefit cost ratio. 13 

 14 

Response IR-08: 15 

 16 

Please refer to Attachment 1 of this response for the information requested. Please note that no 17 

societal benefits were identified or modelled as part of the plan development process. As such, 18 

results for that test have not been included.  19 

 20 



2018/2019 2019/2020 2020/2021
Energy Efficient Equipment Rebates 828,103.18$       1,217,283.23$   1,479,784.39$   
Home Insulation Rebates 322,987.88$       715,828.17$       1,029,733.37$   
Winter Warming 277,602.07$       283,300.07$       283,322.28$       
New Home Construction 149,199.79$       168,148.07$       206,353.55$       
Instant Energy Savings 395,346.44$       765,364.26$       675,160.80$       
Business Energy Rebates 403,022.27$       469,479.04$       579,993.33$       
Business Energy Solutions 287,936.35$       418,822.98$       547,333.56$       
Custom Energy Solutions 30,000.00$         287,613.18$       671,383.18$       

2018/2019 2019/2020 2020/2021
Energy Efficient Equipment Rebates 1,614,600.12$   2,227,692.89$   2,611,012.75$   
Home Insulation Rebates 1,800,315.95$   4,645,571.04$   6,715,896.99$   
Winter Warming 265,866.57$       271,564.57$       271,586.78$       
New Home Construction 379,015.74$       458,556.83$       672,639.45$       
Instant Energy Savings 799,321.89$       2,134,772.55$   1,860,628.53$   
Business Energy Rebates 920,292.73$       1,128,998.88$   1,472,284.88$   
Business Energy Solutions 319,557.87$       461,828.25$       605,517.16$       
Custom Energy Solutions -$  415,436.38$       1,064,595.99$   

2018-2021 Annual Gross Utility Costs (PAC)
Gross Utility Costs 

2018-2021 Net TRC Costs (Gross Admininstration, Net Technology Costs)
TRC Costs 
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2018/2019 2019/2020 2020/2021
Energy Efficient Equipment Rebates 1,054,875.44$    1,420,358.16$    1,630,057.86$    
Home Insulation Rebates 1,525,123.98$    4,056,881.60$    5,870,127.74$    
Winter Warming -$  -$  -$                     
New Home Construction 232,787.71$       294,164.05$       472,315.46$       
Instant Energy Savings 393,413.77$       1,333,605.99$    1,161,986.85$    
Business Energy Rebates 535,082.64$       682,230.36$       923,017.55$       
Business Energy Solutions 54,441.20$         74,040.03$         100,171.81$       
Custom Energy Solutions (27,300.00)$        141,852.58$       436,370.32$       

2018-2021 Annual Net Customer Costs (PCT)
Net Customer Costs 
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Annual PAC and TRC Benefits
2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 2024/2025 2025/2026 2026/2027 2027/2028 2028/2029 2029/2030 2030/2031 2031/2032 2032/2033 2033/2034 2034/2035 2035/2036 2036/2037

Energy Efficient Equipment Rebates 348,572.66$       832,096.15$       1,369,358.29$    1,369,358.29$    1,369,358.29$    1,369,358.29$    1,369,358.29$    1,369,358.29$    1,369,358.29$    1,369,358.29$    1,369,358.29$    1,369,358.29$    1,369,358.29$    1,359,888.83$    1,346,011.56$    1,328,393.39$    1,327,473.84$    1,326,554.29$    988,521.11$       
Home Insulation Rebates 81,212.40$         282,312.87$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       
Winter Warming 48,349.77$         96,699.54$         145,049.32$       145,049.32$       142,292.18$       138,573.89$       134,855.59$       133,894.43$       133,894.43$       133,894.43$       131,530.42$       129,166.41$       126,802.39$       126,802.39$       126,802.39$       122,404.71$       91,348.24$         49,080.78$         11,211.00$         
New Home Construction 21,807.36$         47,384.88$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         
Instant Energy Savings 150,825.14$       662,096.82$       975,477.28$       975,477.28$       975,431.93$       975,278.22$       975,124.51$       975,124.51$       975,037.60$       974,742.98$       972,858.06$       967,467.21$       961,577.99$       959,888.62$       956,742.92$       951,806.20$       854,956.36$       503,995.13$       197,419.13$       
Business Energy Rebates 101,200.26$       230,230.58$       404,801.03$       404,801.03$       404,801.03$       404,801.03$       404,801.03$       404,801.03$       395,902.47$       375,645.55$       338,281.20$       309,327.36$       255,311.23$       207,871.11$       123,686.63$       92,685.45$         55,551.06$         52,352.23$         39,264.17$         
Business Energy Solutions 45,593.92$         107,601.66$       191,494.48$       191,494.48$       182,533.70$       170,346.12$       153,857.04$       153,815.21$       153,760.60$       153,686.71$       153,686.71$       153,686.71$       153,519.18$       153,291.33$       134,565.85$       105,782.81$       65,328.91$         56,434.72$         41,501.04$         
Custom Energy Solutions -$  78,660.30$         393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       393,301.49$       314,641.19$       -$  -$  

Annual PAC and TRC Benefits
2037/2038 2038/2039 2039/2040 2040/2041 2041/2042 2042/2043 2043/2044 2044/2045 2045/2046 2046/2047 2047/2048 2048/2049 2049/2050 2050/2051 2051/2052 2052/2053 2053/2054 2054/2055

Energy Efficient Equipment Rebates 521,319.62$       3,426.55$            3,426.55$            3,426.55$            3,426.55$            3,426.55$            3,276.08$            1,750.90$            -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  
Home Insulation Rebates 567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       567,528.78$       543,165.06$       425,986.24$       199,651.13$       -$  -$  -$  -$  -$  -$  -$  -$  
Winter Warming -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  
New Home Construction 92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         92,216.00$         90,035.27$         67,850.89$         40,348.01$         
Instant Energy Savings 123,256.54$       107,413.11$       53,706.55$         -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  
Business Energy Rebates 22,576.90$         -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  
Business Energy Solutions 24,909.26$         2,461.55$            2,461.55$            2,461.55$            2,461.55$            2,461.55$            2,461.55$            2,285.73$            1,636.35$            754.88$               -$  -$  -$  -$  -$  -$  -$  -$  
Custom Energy Solutions -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  

Annual PCT Benefits
2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 2024/2025 2025/2026 2026/2027 2027/2028 2028/2029 2029/2030 2030/2031 2031/2032 2032/2033 2033/2034 2034/2035 2035/2036 2036/2037

Energy Efficient Equipment Rebates 234,613.93$       559,085.97$       916,085.59$       916,085.59$       916,085.59$       916,085.59$       916,085.59$       916,085.59$       916,085.59$       916,085.59$       916,085.59$       916,085.59$       916,085.59$       915,043.77$       910,702.87$       902,908.55$       902,059.67$       901,210.78$       668,626.45$       
Home Insulation Rebates 59,943.73$         208,378.11$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       
Winter Warming 39,753.52$         79,507.04$         119,260.56$       119,260.56$       115,324.75$       110,501.65$       105,678.54$       104,791.24$       104,791.24$       104,791.24$       102,608.90$       100,426.55$       98,244.21$         98,244.21$         98,244.21$         94,880.36$         70,831.21$         38,083.14$         8,698.92$            
New Home Construction 15,928.20$         34,610.15$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         
Instant Energy Savings 126,124.27$       553,664.19$       827,654.80$       827,654.80$       827,590.07$       827,370.65$       827,151.22$       827,151.22$       827,027.16$       826,606.59$       816,330.84$       782,923.43$       749,030.54$       747,384.85$       744,320.50$       739,511.44$       663,384.43$       391,063.85$       153,183.00$       
Business Energy Rebates 106,475.31$       242,231.32$       425,901.23$       425,901.23$       425,901.23$       425,901.23$       425,901.23$       425,901.23$       416,975.02$       396,032.05$       357,941.14$       328,057.09$       273,011.82$       223,903.91$       137,225.97$       105,880.28$       68,335.06$         65,137.94$         48,853.45$         
Business Energy Solutions 47,897.68$         113,038.51$       201,170.24$       201,170.24$       191,666.19$       178,739.75$       161,251.03$       161,206.86$       161,149.13$       161,071.03$       161,071.03$       161,071.03$       160,906.80$       160,683.46$       140,847.49$       110,664.10$       68,226.37$         59,427.16$         43,615.17$         
Custom Energy Solutions -$  85,280.22$         426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       426,401.09$       341,120.87$       -$  -$  

Annual PCT Benefits
2037/2038 2038/2039 2039/2040 2040/2041 2041/2042 2042/2043 2043/2044 2044/2045 2045/2046 2046/2047 2047/2048 2048/2049 2049/2050 2050/2051 2051/2052 2052/2053 2053/2054 2054/2055

Energy Efficient Equipment Rebates 350,530.72$       2,720.30$            2,720.30$            2,720.30$            2,720.30$            2,720.30$            2,581.39$            1,394.88$            -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  
Home Insulation Rebates 418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       418,898.98$       400,915.86$       314,424.93$       147,364.61$       -$  -$  -$  -$  -$  -$  -$  -$  
Winter Warming -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  
New Home Construction 67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         67,355.02$         65,762.20$         49,558.63$         29,470.39$         
Instant Energy Savings 95,638.18$         83,344.82$         41,672.41$         -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  
Business Energy Rebates 28,090.74$         -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  
Business Energy Solutions 26,054.29$         2,295.45$            2,295.45$            2,295.45$            2,295.45$            2,295.45$            2,295.45$            2,131.49$            1,525.93$            703.94$               -$  -$  -$  -$  -$  -$  -$  -$  
Custom Energy Solutions -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  

2018-2055 Annual Benefits (PAC and TRC) 

2018-2055 Annual Benefits (PCT) 

2018-2055 Annual Benefits (PAC and TRC) 

2018-2055 Annual Benefits (PCT) 
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Energy Efficient Equipment Rebates
Home Insulation Rebates
Winter Warming
New Home Construction
Instant Energy Savings
Business Energy Rebates
Business Energy Solutions
Custom Energy Solutions

Energy Efficient Equipment Rebates
Home Insulation Rebates
Winter Warming
New Home Construction
Instant Energy Savings
Business Energy Rebates
Business Energy Solutions
Custom Energy Solutions

Energy Efficient Equipment Rebates
Home Insulation Rebates
Winter Warming
New Home Construction
Instant Energy Savings
Business Energy Rebates
Business Energy Solutions
Custom Energy Solutions

2018/2019 PV Annual Net Customer Costs (PCT)
Net Customer Costs - PV 2018/2019

2018/2019 PV Annual Gross Utility Costs (PAC)
Gross Utility Costs - PV 2018/2019

$3,397,078.79
$1,983,483.83

$818,141.95
$505,888.80

2,062,822.19$  

$1,770,917.99
$1,402,526.21
$1,207,689.22

$939,087.47

3,961,727.76$  
10,967,943.63$  

-$  
961,309.09$  

2,776,710.51$  

1,402,152.76$  

220,241.33$  
519,882.21$  

2018/2019 PV Net TRC Costs
Net TRC Costs - PV 2018/2019 

6,224,817.18$  
12,607,702.73$  

784,015.85$  
1,454,925.85$  
4,614,929.61$  
3,396,679.85$  
1,335,613.77$  
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Energy Efficient Equipment Rebates
Home Insulation Rebates
Winter Warming
New Home Construction
Instant Energy Savings
Business Energy Rebates
Business Energy Solutions
Custom Energy Solutions

Energy Efficient Equipment Rebates
Home Insulation Rebates
Winter Warming
New Home Construction
Instant Energy Savings
Business Energy Rebates
Business Energy Solutions
Custom Energy Solutions

1,907,360.12$  

2018/2019 PV Annual TRC and PAC Benefits
TRC and PAC Benefits - PV 2018/2019

18,331,054.62$  
9,974,748.70$  
1,684,583.60$  

12,345,905.70$  
4,040,653.22$  
1,995,731.69$  
4,513,197.89$  

2018/2019 PV Annual PCT Benefits
PCT Benefits - PV 2018/2019

2,092,137.65$  
4,893,021.07$  

12,308,996.56$  
7,362,467.23$  
1,336,102.18$  
1,393,145.28$  

10,176,695.01$  
4,290,301.99$  
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TRC PAC PCT
Energy Efficient Equipment Rebates 12,106,237.45$      14,933,975.83$      8,347,268.81$        
Home Insulation Rebates (2,632,954.04)$       7,991,264.86$        (3,605,476.40)$       
Winter Warming 900,567.75$            866,441.64$            1,336,102.18$        
New Home Construction 452,434.26$            1,401,471.32$        431,836.19$            
Instant Energy Savings 7,730,976.09$        10,574,987.72$      7,399,984.50$        
Business Energy Rebates 643,973.37$            2,638,127.01$        2,227,479.80$        
Business Energy Solutions 660,117.92$            788,042.48$            1,871,896.32$        
Custom Energy Solutions 3,111,045.13$        3,574,110.42$        4,373,138.86$        

2018/2019 PV Net Benefits 
Net Benefits 
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TRC PAC PCT
Energy Efficient Equipment Rebates 2.9 5.4 3.1
Home Insulation Rebates 0.8 5.0 0.7
Winter Warming 2.1 2.1 N/A1
New Home Construction 1.3 3.8 1.4
Instant Energy Savings 2.7 7.0 3.7
Business Energy Rebates 1.2 2.9 2.1
Business Energy Solutions 1.5 1.7 9.5
Custom Energy Solutions 3.2 4.8 9.4
1 The PCT result for Winter Warming is infinite, as no participant expenditure exists.
Note: These cost effectiveness test results differ slightly from those presented in Evidence, as the values in this table are cumulative across the entirity of the Plan, present valued to 2018/2019 

2018/2019 Cost-Effectiveness Ratios (Cumulative)
Cost-Effectiveness Ratio
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