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1.0 Introduction

In Order No. P. U. 14(2004), the Board of Commissioners of Public Utilities (“Board”), directed
Newfoundland and Labrador Hydro (“Hydro”) to “file a ten year plan of maintenance expenditures for
the Holyrood Generating Station with its annual capital budget application, until otherwise directed by
the Board.”! As this requirement is specifically related to System Equipment Maintenance (“SEM”) costs,
non-maintenance SEM costs and capital expenditures have not been included in this report. Capital
expenditures for the Holyrood Thermal Generating Station (“Holyrood TGS”) are submitted annually to
the Board with other Hydro capital proposals as part of the annual Capital Budget Application (“CBA”),

and are discussed in the Holyrood Overview.

This report addresses the identified and expected maintenance expenditures for the years 2020 to 2029
inclusive. With respect to these expenditures, it should be noted that Units 1 and 2, as well as two of the
main fuel storage tanks and other associated ancillary equipment, have been in service for 49 years and
that Unit 3 and its associated equipment have been in service for 39 years. While many components of
this equipment have been replaced and additional items added through the maintenance and capital

program over the years, numerous pieces of equipment and components are original.

An accurate ten-year plan of SEM is difficult to complete. The harsh operating environment, evolving
production requirements, Muskrat Falls asset in-service schedule, Reliability and Resource Adequacy
Study review outcomes, the shift to synchronous condensing operation, and the age of units may trigger
revision of the maintenance plan to address unforeseen events. The plan currently reflects the
operational phases provided in the Holyrood Overview, with no power production after March 31, 2021,
and the continuation of synchronous condenser function for Unit 3 into the future. Even though
expenses for major overhauls are included in capital, some variability in the annual budget will remain
as a result of the complexity of numerous components and integrated systems that form a fossil fuel
fired thermal electric generating system. This report will endeavor to identify the regular variations in

the annual operating costs for the Holyrood TGS.’

! Board Order No. P.U. 14(2004), at p.166.
2 Hydro continues to track progress of the Muskrat Falls Project, which could impact the timing of the transitional phases, as
well as the SEM expenditures.
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2.0 Maintenance Philosophy
In Order No. P. U. 14(2004), the Board stated that “The Board will require NLH’s ten-year plan of
maintenance expenditures for the Holyrood Generating Station to be updated annually to reflect

changing operating circumstances.”?

Maintenance efforts aim to prevent functional failure and extend the operational life of assets, helping
to minimize total asset life cycle cost. The type and amount of maintenance applied is dependent on the
criticality of the asset and the impact of failure on service delivery. Hydro seeks to balance the cost of
maintenance against the cost of failure and its impact on safe, reliable service when applying
maintenance strategies and tactics. There are four main types or categories of maintenance undertaken

at Holyrood: preventive maintenance; corrective maintenance; boiler overhauls; and operating projects.

2.1 Preventive Maintenance

Holyrood continues to use up-to-date maintenance techniques and practices to maintain plant
efficiency, availability, and reliability. These include preventive, predictive, and condition-based
maintenance techniques, which are usually referred to by the overall term of “Preventive Maintenance.”
The basic principle underlying this approach to maintenance is timely intervention to prevent imminent
or catastrophic failure that may cause a substantial safety exposure, an extended unavailability of the

unit or system, or an increase in cost.

Preventive maintenance comprises routine inspections, minor checks, and component replacement at
specific time intervals to prevent failures that are known, or reasonably expected, to occur within a
definable time or operating hour interval during the life of the equipment (e.g. generator brush wear, air
and oil filter replacements). This also includes discarding equipment or components when it is less costly

to do so rather than repairing or refurbishing them.

Predictive maintenance involves routine testing of equipment to determine deterioration rates and
initiating and carrying out repairs in a timely manner before a failure occurs (e.g. ultrasonic thickness
checks on fluid lines to monitor erosion wear rates and non-destructive testing of boiler and turbine

components to determine fatigue, wear or corrosion rates, and remaining life). Predictive maintenance

® Board Order No. P.U. 14(2004), at p. 64.
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items include such things as boiler and auxiliary equipment annual overhauls, wherein an assessment is

made of components or subsystems that are only accessible during these overhauls.

There is also regular or continual monitoring of equipment operating parameters with a comparison of
the results with optimum conditions to determine the most economic time to intervene and perform
remedial work that is intended to return the equipment to optimum performance levels (e.g. air heater

washes, generator winding insulation condition, oil sampling and testing).

Since 2008, the Preventive Maintenance Program has been enhanced to include the extra costs
associated with plant cleaning in areas where asbestos and heavy metals have been identified as

potential health hazards.

2.2 Corrective Maintenance

In addition to the preventive maintenance techniques outlined above, there are also corrective
maintenance requirements. This includes work performed to identify, isolate, and restore equipment,
machines or systems to a level in which it can be operated safely and used for its intended purpose. The
requirement of corrective maintenance may arise for various reasons including failure, wear and tear,
and harsh environments such as humid or salt laden air. Examples of corrective maintenance include

wear and tear on pumps, pipes, and valves in the main and auxiliary systems.

2.3 Boiler Overhauls

Boiler overhauls consist of the maintenance and refurbishment work required to ensure reliable boiler
operation for the upcoming season. Boiler overhauls include packages of standard work, defined work,
and as-found work. Standard work covers activities that are predictable and required on an annual basis
due to normal operation, and wear and tear. Defined work represents planned, specific activities that do
not normally occur on an annual basis and addresses issues identified from prior condition inspections
and trending. As-found work covers unforeseen issues identified during an ongoing boiler overhaul. In
some cases the nature of defined work meets the criteria for capitalization; in such cases it is not

included in SEM.

2.4 Operating Projects
Operating projects are low cost repairs and annual inspections that are required to return structures and

equipment to their original or near original operability, to maintain structural integrity, improve

\\‘ Mljdbrdo Page 3
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efficiency, improve availability, and prevent or reduce environmental risks. Such projects include

emissions monitoring and testing, and periodic basin cleaning in the Waste Water Treatment Plant.

3.0 Cost Variability

Preventive maintenance costs are generally incurred annually at a constant level and do not fluctuate
significantly. This principle does not apply to corrective maintenance costs, which are unavoidable and
usually unpredictable due to the changing energy production demands on the units from year to year.
Due to accounting methodology changes approved in Order P.U. 13(2012), major overhauls and
inspections with a frequency of greater than one year are capitalized, reducing the fluctuation in
maintenance expenditures that were experienced in prior periods. Projects for the Holyrood TGS are
planned on a five-year basis, but as with any plan, it is not fixed or definitive, as other events can cause a
shift in the prioritization of such projects. The five-year maintenance plan is updated on a regular basis

to reflect any shifts in priority.

4.0 Detailed Analysis

Appendices A through C set out the ten-year maintenance plan for Holyrood. Appendix A is a summary
that outlines the expected expenditures in each of the major equipment groupings containing SEM costs
for the years 2020 to 2029. Appendices B and C show the expected SEM costs categorized according to
Preventive, Corrective, Annual Overhauls, and Operating Projects for each of the major equipment

groupings containing SEM costs.

Appendix B lists the categories of SEM costs for generating units for the years 2020 to 2029 in each of

the major equipment groupings. The categories listed are:
e Preventive: Routine preventive maintenance activities carried out every year;
e Corrective: Typical but unknown breakdown/emergency repairs carried out during the year;

e Boiler: Boiler overhauls carried out annually with one unit per year overhauled on a reduced
scope as a result of better fuel quality. For 2020, all boiler overhauls are expected to be on a

reduced scope. No boiler overhauls are expected beyond 2020; and

e Operating Projects: Non-capitalized projects justified on the basis of safety, environment,

reliability, or cost benefit analysis.
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Appendix C provides a listing of the remaining ancillary equipment groupings, including Common
Equipment, Building and Grounds, Water Treatment Plant, Waste Water Treatment Plant, and

Environmental Monitoring and detail only Preventive, Corrective, and Operating Projects.

It should be noted that this ten-year plan spans the period during which the role of the Holyrood TGS
will change as a result of the in-service of the Muskrat Falls assets and the interconnection between
Labrador and the Island. These events significantly impact cost and activity levels for the standby period
and for the synchronous condenser period, as reflected in this plan. Generation from the Holyrood TGS
has already begun to reduce as a result of the availability of the Labrador Island Transmission Link and
the Maritime Link. The units will start to be placed in standby mode as these systems are fully proven to
be ready for reliable service, and units at Muskrat Falls are brought on-line. The timing of the final shut
down and repurposing of the Holyrood TGS will be made once commissioning of the infrastructure
related to the Muskrat Falls Project is complete in 2020 and reliable service has been demonstrated.
This is currently planned to occur in the 2020/2021 timeframe. For the purposes of projecting operating
costs in this report, a placeholder assumption has been made that the standby phase begins in 2020 and
continues into 2021. Delivery of power and energy via the Labrador Island Transmission Link started in
2018, but remains limited to available recall power from Churchill Falls as the Muskrat Falls powerhouse

is not yet in service.

In the attached ten-year maintenance plan, a single escalation factor of 2.5% per year has been used for

2020 to 2029 based on an average rate from Hydro’s current corporate assumptions.

It should be noted that the appendices do not itemize preventive and corrective items. The preventive
maintenance program consists of approximately 1,500 preventive maintenance work orders performed
on plant equipment annually. Corrective items include a large number of low cost projects, the majority
of which are largely unknown until they happen; thus, it is not practical to provide a breakout of the

costs.
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5.0 Summary

As the 2020 operating budget has not yet been prepared, this plan is based on the 2019 budget for
system equipment. It is adjusted for future years forecasted plant role on the Island Interconnected
System using the best available information, including up-to-date maintenance tactics and known
restoration and inspection work to establish a ten-year forecast of the maintenance projects for the
Holyrood TGS. The 2019 budget was also used as the baseline for the report that was generated last
year. As with any forecast, it is subject to change depending on the operating demands of the plant, the

results of inspections, and assessments of changing equipment conditions.
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