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IN THE MATTER OF the Public
Utilities Act, (the “Act”); and

IN THE MATTER OF an Application by
Newfoundland and Labrador Hydro for

an Order approving: (1) its 2019 capital budget
pursuant to s.41(1) of the Act; (2) its 2019
capital purchases, and construction projects

in excess of $50,000 pursuant to s.41(3) (a)

of the Act; (3) its leases in excess of $5,000
pursuant to s. 41(3) (b) of the Act; and (4)

its estimated contributions in aid of construction
for 2019 pursuant to s.41(5) of the Act; and

for an Order pursuant to 5.78 of the Act fixing
and determining its average rate base for 2043and 2014.

TO: The Board of Commissioners of Public Utilities (the Board)

THE APPLICATION OF NEWFOUNDLAND AND LABRADOR HYDRO (Hydro) STATES THAT:

1. Hydro is a corporation continued and existing under the Hydro Corporation Act, 2007, is
a public utility within the meaning of the Act and is subject to the provisions of the

Electrical Power Control Act, 1994.

2. Section A to this Application is Hydro’s proposed 2019 Capital Budget in the amount of
approximately $115.9 million prepared in accordance with the guidelines and conditions
outlined in Order No. P.U. 7(2002-2003) and the Capital Budget Application Guidelines

issued October 29, 2007.
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Section B to this Application is Hydro’s proposed 2019 Capital Budget with single and
multi-year projects listed separately and prepared in accordance with the guidelines and
conditions outlined in Order No. P.U. 7(2002-2003) and the Capital Budget Application

Guidelines issued October 29, 2007.

Section C to this Application is a list of the proposed 2019 Construction Projects and
Capital Purchases for $500,000 and over, prepared in accordance with Order No. P.U.

7(2002-2003) and the Capital Budget Application Guidelines.

Section D to this Application is a list of the proposed 2019 Construction Projects and
Capital Purchases for $200,000 and over, but less than $500,000, prepared in
accordance with Order No. P.U. 7(2002-2003) and the Capital Budget Application

Guidelines.

Section E to this Application is a list of the proposed 2019 Construction Projects and

Capital Purchases in excess of $50,000 but less than $200,000 prepared in accordance

with Order No. P.U. 7(2002-2003) and the Capital Budget Application Guidelines.

Section F contains no new leases proposed for 2019 in excess of $5,000 per year.

Section G to this Application is a Schedule of Hydro’s Capital Expenditures, actuals for

2017 and budgeted for 2018 and beyond, for the period 2014 to 2023.



10.

11.

12.

13.
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Section H to this Application is a report on the current 2018 capital expenditures to June
30, 2018 and any associated variances between the approved budget and the

forecasted total budget.

Section | sets out the 2833and 2014 rate base for Hydro.

Volume Il to this Application contains the supplementary reports referred to in various

capital budget proposals greater than $500,000.

The proposed capital expenditures for 2019 as set out in this Application are required to
allow Hydro to continue to provide to its customers service and facilities which are

reasonably safe, adequate and reliable as required by Section 37 of the Act.

Hydro has estimated the total of contributions in aid of construction for 2019 to be
approximately $294,000 for distribution upgrades and service extensions. The
information contained in the 2019 Capital Budget (Section A) takes into account this
estimate of the contributions in aid of construction to be received from customers. All
contributions to be recovered from customers shall be calculated in accordance with the

relevant policies as approved by the Board.



14.

15.
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Communications with respect to this Application should be forwarded to Michael S.
Ladha, Legal Counsel and Assistant Corporate Secretary, Telephone: (709) 737-1268,

P.O. Box 12400, St. John’s, Newfoundland and Labrador, A1B 4K7, Fax: (709) 737-1782.

Hydro requests that the Board make an Order as follows:

(1) Approving Hydro’s 2019 Capital Budget as set out in Section A hereto, pursuant
to section 41(1) of the Act;

(2) Approving Hydro’s 2019 Capital Purchases and Construction Projects in excess of
$50,000 as set out in Sections C, D, and E hereto, and its leases as set in Section
F, pursuant to section 41(3) of the Act; and

(3) Approving the proposed estimated contributions in aid of construction as set out
in paragraph 13 hereof for 2019 as required by section 41(5) of the Act, with all
such contributions to be calculated in accordance with the policies approved by
the Board.

(4) Fixing and determining Hydro’s average rate base for 2613-and 2014 in the

ameunts amount of $1,546,930,000-and $1,620,982,000, respectively; pursuant

to section 78 of the Act.
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DATED at St. John’s in the Province of Newfoundland and Labrador this 9" day of October 2018.

NEWFOUNDLAND AND LABRADOR HYDRO

Michael Ladha,

Counsel for the Applicant
Newfoundland and Labrador Hydro,
500 Columbus Drive, P.O. Box 12400
St. John's, Newfoundland, A1B 4K7
Telephone: (709) 737-1268
Facsimile: (709) 737-1782
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IN THE MATTER OF the Public
Utilities Act, (the “Act”); and

IN THE MATTER OF an Application by
Newfoundland and Labrador Hydro for

an Order approving: (1) its 2019 capital budget
pursuant to s.41(1) of the Act; (2) its 2019
capital purchases, and construction projects

in excess of $50,000 pursuant to s.41(3) (a)

of the Act; (3) its leases in excess of $5,000
pursuant to s. 41(3) (b) of the Act; and (4)

its estimated contributions in aid of construction
for 2019 pursuant to s.41(5) of the Act; and

for an Order pursuant to s.78 of the Act fixing
and determining its average rate base for 2843-anrd 2014.

AFFIDAVIT

I, James R. Haynes, Professional Engineer, of St. John’s in the Province of Newfoundland and

Labrador, make oath and say as follows:

1. | am President, Newfoundland and Labrador Hydro, the Applicant named in the
attached Application.

2. | have read and understand the foregoing Application.

3. | have personal knowledge of the facts contained therein, except where otherwise

indicated, and they are true to the best of my knowledge, information and belief.

SWORN at St. John’s in the
Province of Newfoundland and
Labrador

this 9™ day of October, 2018,
before me:

- = __:_'__,_«_-,'_:'L"—:':' % .
e = - ' i) /

Barrister — Newfoundland and Labrador James R. Haynes

— — S St ”
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2019 Capital Projects Overview

1 Introduction
Pursuant to the provisions of the Hydro Corporation Act, 2007, the Electrical Power Control Act,
1994, and the Public Utilities Act, 1990, Hydro is required to provide reliable service to its
customers. The provision of safe, reliable, least-cost supply of electricity requires that Hydro
continuously maintain, refurbish, renew, and expand its generation, transmission and distribution
assets and other assets that support those systems. Hydro must also address changing
environmental and regulatory requirements and challenges that often require the development
and integration of new assets or improvements to existing. Hydro’s long-term planning initiatives
are developed in the context of the following key drivers:

1. The interconnection between Labrador and the Island via the HVdc link (Labrador-Island

Link);
2. theinterconnection of the Island with Nova Scotia system via the Maritime link;
3. continued load growth on the Avalon Peninsula; and

4. considerations for the impact of forecast increases in electricity rates for customers.

This Overview discusses the material changes made during execution in 2018 that affect current
and future projects and the projects proposed for 2019. Discussion of the five-year plan is

contained in the section entitled “2019-2023 Capital Plan” (Volume I).

2 2018 Execution
Volume |, Section H, of the 2019 Capital Budget Application (2019 CBA) contains the Status Report,
including financial tables for capital projects as of June 30, 2018, and project variances and
explanations. The explanations include changes that are in progress, but have yet to be reflected in
the expenditures forecast. These changes to the plan include:

e The cancellation of the “Install Breaker Bypass Switch — Howley Project.”

e the removal of scope and budget in the “Upgrade Circuit Breakers — Various Site Project,”

and
e the advancement of the overhaul portion of the “Turbine Hot Gas Path Level 2 Inspection

and Overhaul - Holyrood Gas Turbine” to the fall of 2018.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 1
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2019 Capital Projects Overview

These three changes have been incorporated into the 2019 CBA with appropriate adjustments to
the 2019 capital plan. Also included in the Status Report is a summary of work completed to-date
or in-progress for each of the 2018 In-service Failures projects for the Thermal Generation,

Hydraulic Generation, and Terminal Stations.

3 2019 Plan Considerations

Maintaining Hydro’s systems in reliable operating condition is accomplished through a combination
of planned maintenance, rehabilitation of existing assets, and replacement of assets that have
reached the end of their useful lives. Replacement of assets may also occur to lower life cycle costs,
improve operational characteristics, increase capacity for load growth, correct reliability criteria

violations, improve productivity, and increase efficiency.

The majority of Hydro’s installed assets, including the hydroelectric installation at Bay d'Espoir, the
Holyrood Thermal Generating Station, the Stephenville Gas Turbine, the Hardwoods Gas Turbine,

and much of Hydro’s transmission and distribution systems, are more than 40-50 years old.

The sustaining capital proposals, contained in this and previous applications, focus on appropriate
maintenance or replacement of existing assets with consideration given to asset age, condition,
and performance, as well as availability of more efficient technologies. The cost of Hydro’s
sustaining capital programs is expected to increase as a result of ongoing condition assessments of
aging assets. In other cases, newer, more efficient technologies (e.g. LED lighting) justifies the

replacement of equipment.

The age of Hydro’s assets also has implications for efficient operating methods. A portion of
Hydro’s generating plants were constructed at a time when systems and auxiliary equipment were
manually operated. With the automation and remote operation of equipment, operating methods
have changed, allowing for enhanced safety and efficiency. Included in this Application are
proposals to implement automation or improvements in the control and monitoring of equipment.

An example is the installation of a recloser remote control for the Rocky Harbour Terminal Station,

Newfoundland and Labrador Hydro 2019 Capital Budget Application 2
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2019 Capital Projects Overview

which allows the Energy Control Centre to remotely de-energize and re-energize the feeders from

the station enabling line crews to focus on the issues on-site and reduce the duration of outages.

In the development of a capital proposal, consideration is given to:

system performance and reliability criteria;
Hydro’s long-term asset management strategy;
mandatory criteria (including legislative, Board Orders, safety, or environmental risks);
load growth and system planning criteria;
maintenance history;

condition assessment;

performance assessment;

cost efficiencies;

operating experience;

changing operating conditions;

familiarity with equipment;

operating and maintenance cost; and

professional engineering and operations judgment.

There are three broad categories of replacement criteria:

Time and condition based: hours of operation and condition; for example diesel generators
(100,000 hours of operation) and vehicles (combination of years and operating hours for
some classes);

Condition based: for example, transmission line wood poles; and

Technical assessment based: an evaluation of reliability, performance, condition, costs and
other factors results in a capital proposal, such as the inspection of fuel tanks and

subsequent upgrade, where required.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 3
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2019 Capital Projects Overview

The 2019 planned capital expenditure totals $118.2* million, which includes budgets for previously
approved projects, reduced from $146.7M as was submitted in the 2018 CBA for 2019. Hydro
continues to advance its processes with respect to asset condition review and is working toward

refinement of capital expenditure timelines for its assets.

3.1 Specifically Assigned Assets

A portion of Hydro’s asset base is specifically assigned to one of the following industrial customers:
Vale Canada Limited, NARL Refining Limited Partnership (NARL), Teck Resources Limited, Corner
Brook Pulp and Paper Limited. Specifically assigned assets function to serve a single customer
exclusively. The 2019 CBA includes one project that will be specifically assigned to NARL within the
Terminal Station Refurbishment and Modernization Project, namely the installation of online
dissolved gas analysis (DGA) equipment on the Come By Chance Transformers T1 and T2 to allow
for real-time monitoring of dissolved gasses in oil. Continuous monitoring enables Hydro to reduce
unplanned outages and lessen the probability of equipment in-service failure. Additional details
regarding this project can be found in Volume Il, Tab 6: Terminal Station Refurbishment and
Modernization Proposal (Section 2.1.4 Refurbish and Upgrade Power Transformers and Table 4)
and Overview documents (On-line Qil Analysis section). No other specifically assigned capital
projects are included in the 2019 CBA or are currently included in the 5-year Capital Plan. All four
industrial customers were contacted by Hydro in May 2018 to discuss the 2019 CBA and the 5-year
plan with respect to their specifically assigned assets. Should the DGA project for the Come-By-
Chance Transformers T1 and T2 be approved, Hydro will provide cost and schedule updates to

NARL during execution on an agreed time frame with respect to the DGA project.

4 2019 Capital Budget
The 2019 CBA contains 54 new projects, as shown in Volume |, Capital Budget. These new projects
include the refurbishment of generation facilities, maintenance of gas turbine generation

equipment, and modernization and upgrade of terminal stations. The 2019 planned capital

' The 2019 Capital Budget Application financial schedules include a planned total value of $118,168,800; however, the
application only seeks approval of $115,921,800, and excludes the 2019 portion of the 2018-2019 Muskrat Falls to
Happy Valley Interconnection project ($2,247,000) since this project remains before the Board.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 4
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expenditure totals $118.2 million, which includes budgets for previously approved projects. The
2019 CBA also includes approximately $322,000 for Front End Engineering and Design (FEED)
expended in 2018 to support the development of proposals on a number of projects. All 2019
projects address the need to sustain and/or expand the existing asset base to meet growing
customer demand, while improving reliability and adhering to Hydro’s principles of safety and

environmental responsibility.

Figure 1 shows the 2019 Capital Budget Summary by major area. The categories, other than the

Allowance for Unforeseen Items, are discussed further in the following sections.

2019 Total Capital Summary
(SMillions)

General

Allowance for
Unforeseen Items
$1.0

0.8%

Properties
$8.6
7.3%

Transmission and
Rural
$76.0
64.3%

Generation
$32.6
27.6%

Figure 1: 2019 Capital Budget - Summary
4.1 Generation
On the Island Interconnected System, electricity is provided by Hydro through a mix of

hydroelectric and fossil fuel fired generation, supplemented by power purchases.

The planned Generation area expenditures of $32.6 million account for 27.6% of overall
expenditures for 2019. The division of the 2019 Capital Budget for the Generation area among
Hydraulic Plant, Thermal Plant, and Gas Turbines expenditures is shown in Figure 2. The five-year

(2013 to 2017) average capital expenditures for generation are shown in Figure 3.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 5
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Generation
(SMillions)

Tools and
Equipment
$0.1
0.4%

Gas Turbines
$6.4
19.5%

Thermal Plant

$7.1

21.8% Hydraulic Plant
$19.0
58.3%

Figure 2: 2019 Capital Budget - Generation

Five Year Average - Generation
(SMillions)

Gas Turbines
$2.6
11.8%

Hydraulic Plant
$9.0
40.9%

Thermal Plant
$10.5
47.4%

Figure 3: Five-Year Average Capital Expenditures — Generation (2013-2017)

1  The capital cost for hydraulic plant projects has increased compared with the average over the past

2  five years. As referenced in Section 4.1.1, the increase in hydraulic plant expenditures is primarily a

Newfoundland and Labrador Hydro 2019 Capital Budget Application 6
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2019 Capital Projects Overview

result of the need to refurbish aging assets, particularly at the Bay d’Espoir Hydroelectric

Generation Facility (Bay d’Espoir), which was originally constructed in the late 1960s.

2019 thermal plant budget estimates are lower than the five-year average. The thermal plant
continues to require major capital expenditures as the majority of the equipment and systems have
exceeded their expected life cycle and, in some cases, have undergone life extension. As
referenced in Section 4.1.2, expenditures are required to ensure that these important generating

assets can continue to operate reliably for customers until they are retired and replaced.

2019 gas turbine expenditures are forecast to decrease compared with the five-year average.
Although there is a decrease in Gas Turbine expenditures, as referenced in section 4.1.3, there
remains a need to maintain the reliability of the Hardwoods and Stephenville facilities and ensure
reliability of the Holyrood gas turbine asset, which was added to Hydro’s generation asset fleet in

2015.

4.1.1 Hydraulic Plant

Hydro’s major hydraulic generating plants range in age from 15 to 51 years. Capital expenditures
are required to ensure their continued reliability and to maximize the useful operating lives of
these assets. Many components of the hydraulic generating stations are nearing, or have reached,

the end of their expected service lives in the older plants.

In 2019, Hydro is proposing to continue the “Hydraulic Generation Refurbishment and
Modernization Project” that consolidates planned hydraulic generation-sustaining work into a
single project. This project proposal has been materially updated based on feedback from the
Board and intervenors during the review of the 2018 CBA in an effort to improve understanding
and provide the necessary detail for review of the project. All 2019 activities are focused on

sustaining the Hydraulic assets, with no additional standalone projects.

Since 2016, Hydro has executed several unplanned supplemental and allowance for unforeseen

items capital projects to refurbish the three penstocks serving Bay d’Espoir Powerhouse 1. Bay

Newfoundland and Labrador Hydro 2019 Capital Budget Application 7
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d’Espoir Penstock 1 experienced three ruptures between 2016 and 2017, and all three penstocks
have had weld refurbishment and plate re-enforcement projects completed since the first rupture
in May 2016. Although there are no planned penstock capital projects proposed in the 2019 CBA,
Hydro has developed updated plans for the operating and capital work for the penstocks in the
system. Please refer to the “2019-2023 Capital Plan” (Volume 1), Section 4.1 for details on the

current and future penstock maintenance plan.

4.1.2 Thermal Plant

The three units of the Holyrood Thermal Generating Station (Holyrood) have now exceeded their
generally expected service life of 30 years. Holyrood remains critical to the supply of reliable power
to the Island Interconnected System, as it serves the base load of the system and will be required
to do so in the short to medium term. No changes are expected in terms of the maintenance
strategy for Holyrood, as the plant is expected to produce electricity with a high level of reliability
during the extended construction period for the Muskrat Falls Project. Scheduled condition

assessments and maintenance will continue to ensure Hydro can reliably meet customer demand.

The long-term operational plan for this facility has been developed in the context of the
development of Muskrat Falls with a high voltage direct current (HVdc) transmission link to the
Island (Labrador Island Link). Holyrood will remain a critical facility during the construction and
commissioning of the Muskrat Falls Project. When the Labrador Island Link goes into service, the
Holyrood plant will continue to be an essential component of the Island Interconnected System.
Initially, the plant will function as a fully capable standby facility during the early years of operation
of the HVdc system. After this initial period, the thermal assets will be decommissioned and the

facility will be partially converted to a synchronous condensing facility.

The challenges faced by Hydro are complex as circumstances require that Holyrood operate in a
manner quite different than that normally required of a thermal plant. The conventional practice is
that a thermal plant is base-loaded throughout its life until it reaches maturity and is then operated
as a peaking or standby facility in its final years, operating at a very low capacity factor, often less

than 10%. The Holyrood thermal plant has passed the age at which other utilities have performed

Newfoundland and Labrador Hydro 2019 Capital Budget Application 8
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condition assessment and life extension studies, similar to Hydro’s approach, and have either
retired their facilities or have initiated major life extension projects. However, until the Muskrat
Falls Generating Plant is completed and power is brought to the Island Interconnected System via
the Labrador Island Link, the Holyrood plant must continue to operate at or near its historical levels
with annual capacity factor in the range of 35% to 45% and at higher levels through the winter
period when availability is critical to meet peak demand. The Holyrood capital projects contained in
this application are necessary to refurbish and renew assets that are at the end of their useful
service lives, and which must be replaced to maintain reliability through to the completion of the

Muskrat Falls development.

Please see the Holyrood Overview section for further discussion pertaining to the proposed 2019

Holyrood projects.

4.1.3 Gas Turbines

Located at the Holyrood Thermal Generating Station site, the Holyrood Gas Turbine is a 123.5 MW
gas turbine that has been in service since February 2015. It was installed to provide long-term
generation capacity for the Island Interconnected System. The 2019 CBA includes one project for
the Holyrood Gas Turbine — the upgrade to the compressed air system. This project is required to
ensure that the existing system is rated for continuous duty, including compressed air required

during unit stand-by.

Hydro's gas turbine plants at Stephenville and Hardwoods are more than 40 years of age, exceeding
the generally accepted life expectancy of 25 to 30 years for gas turbine plants. Hydro has included a
report on the Hardwoods and Stephenville gas turbine assets in the 2019 CBA within Appendix D of
the “2019-2023 Capital Plan” (Volume 1). Capital proposals in the 2019 CBA for these two facilities
are to meet short-term requirements while Hydro completes the Supply Adequacy report,
scheduled for submission to the Board in November 2018. All projects included in the 2019 CBA for
Hardwoods and Stephenville are single-year projects, and were prioritized and selected to ensure
the reliability of these facilities given their age, operating regime, and operational forecast. As the

results of the Supply Adequacy report are not yet available, the proposed projects in 2019 are what

Newfoundland and Labrador Hydro 2019 Capital Budget Application 9
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is necessary to operate the plants and will remain unchanged in the plan regardless of the outcome
of the Supply Adequacy study. The results of the study will, however, have a direct impact on the
Hardwoods and Stephenville capital plans for 2020 and beyond. Hydro will provide an updated
long-term Capital Plan for Hardwoods and Stephenville as part of the 2020 Capital Budget
Application.

4.2 Transmission and Rural Operations

Hydro owns and operates 21 isolated rural diesel generation plants throughout Newfoundland and
Labrador. Hydro owns and operates almost 4,000 kilometers of transmission lines and more than
50 high voltage terminal stations at voltages of 230, 138 and 69/66 kV. As per P.U. 37 (2016) and
P.U. 7(2017), Hydro now owns and operates the Wabush Terminal Station and has long-term
subleases on the two 230 kV transmission lines Between Churchill Falls and Wabush, both of which
were previously owned by Twin Falls Power Corporation Limited (TwinCo). In addition, Hydro owns
and operates approximately 3,400 kilometers of distribution lines, principally in rural

Newfoundland and Labrador.

Hydro’s Transmission and Rural Operations assets are replaced based on condition, and require
ongoing capital expenditures to maintain reliable service, to comply with environmental

regulations, and to ensure the safety of employees, contractors, and the general public.

Expenditures in the Transmission and Rural Operations area account for 64.3% of overall
expenditures for 2019, totaling $76.0 million. Figure 4 shows the division of the 2019 Capital
Budget for Transmission and Rural Operations and Figure 5 provides the five-year average

expenditures for this area.

The increase in expenditures for Terminal Stations over the five-year average is largely a result of:
the Wabush Terminal Station refurbishment proposal; refurbishment and upgrade of power
transformers and the protection, control, and monitoring equipment; and replacement of
instrument transformers, disconnect switches, and insulators, which are all encompassed within

the “Terminal Station Refurbishment and Modernization Project”.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 10
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The increase in Rural Generation over the five-year average expenditure is primarily attributable to
the proposed overhaul and upgrade of diesel generators in multiple communities required for
continued reliability and also the continuation of the installation of a secondary fuel containment

system liner in Nain for environmental protection.

Transmission and Rural

(SMillions)
Properties Metering Tools and Equipment
$0.8 $1.2 $1.8
1.1% 1.6% 2.4%

Generation
$14.5
19.1% Terminal Stations
$40.8
53.7%

Distribution
$12.2
16.0%

Transmission
$4.7
6.2%

Figure 4: Capital Budget — Transmission and Rural Operations

Five Year Average -
Transmission and Rural Operations
(SMillions)

Metering
$1.2 Tools and Equipment
1.1% $1.4
1.3%

Properties
$2.1
1.8%

Generation_____ ——— Terminal Stations

$9.1 $21.4
8.1% 19.2%
Distribution
$14.7
13.3%

Transmission
$61.4
55.2%

Figure 5: Five-Year Capital Expenditures — Transmission and Rural Operations (2013-2017)
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4.2.1 Terminal Stations and Transmission

Many of Hydro's transmission lines and terminal stations were constructed in the 1960s with
expected useful lives in the range of 40 years. Reconstruction and general upgrades are needed to
ensure that Hydro can continue to provide customers with reliable electrical service. Within the
2019 submission, projects are proposed for the continued upgrade of power transformers and
circuit breakers, as well as the replacement of surge arrestors, instrument transformers, and

disconnect switches.

In recent years new transmission projects raised the average historical expenditure; however, 2019
does not include any new transmission projects. The only transmission project proposed in the
2019 CBA is the Wood Pole Line Management Program. Hydro has provided a Wood Pole Line
Management 2019 update in Appendix C of the “2019-2023 Capital Plan” (Volume I).

The “Muskrat Falls and Happy Valley Interconnection Project (2018-2019)” was proposed in the
2018 CBA and is with the Board. Given that a decision whether the project will proceed has not yet
been provided, this project remains in the capital plan, as proposed. It should be noted that the
$2,247,000 included in the plan has not been included in the application amount for the 2019 CBA.
This accounts for the 2019 CBA financial schedules include a planned total value of $118,168,800;
however, the application only seeks approval of $115,921,800, and excludes the 2019 portion of

the Muskrat Falls to Happy Valley Interconnection project.

4.2.2 Distribution and Rural Generation

The 21 remote electrical systems along the coasts of Labrador and on the Island of Newfoundland
are primarily served by diesel generation. Providing service to customers in these communities
requires that the fuel storage, diesel generating units, facilities, and distribution systems all be kept
in safe, reliable, and environmentally responsible working order. This application includes projects
specifically directed towards safely meeting load growth requirements, including the additions for
customer load growth in isolated communities and the ongoing installation of fire protections
systems in diesel plants. In addition, engine overhauls and replacements will be completed in

various diesel plants. This Application also includes proposals that target efficiency improvements

Newfoundland and Labrador Hydro 2019 Capital Budget Application 12
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and other projects focused on the reduction of environmental risks.

Hydro also provides service to residential and general service customers on the Island and Labrador
interconnected systems. Hydro has included projects in this Application that are intended to ensure
that distribution lines and equipment that require replacement due to condition are replaced prior
to failure, thereby reducing the probability of interrupting service to customers. These projects
include the upgrade of the distribution systems in various locations. This Application also includes

projects to provide service extensions to new customers throughout Hydro’s service area.

4.3 General Properties

The General Properties classification’s expenditures account for 7.3% of the overall expenditures
for 2019, with $8.6 million in proposed capital projects. The General Properties classification
includes projects related to Hydro’s information systems, where technology is strategically
deployed in a wide variety of business applications. This section of the Application also includes
proposals for vehicle replacements and telecommunications system replacements, which are all
necessary for the provision of reliable and cost-effective service to customers. Figure 6 and Figure 7
show the breakdown of the General Properties Capital Budget for 2019 and the previous five-year

average, respectively.

General Properties
(Smillions)

Administration
$0.7
8.1%

Information
Systems
$1.6
18.6%

Transportation

$2.0
23.3%
Telecontrol
$4.3
50.0%

Figure 6: 2019 Capital Budget — General Properties
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Five Year Average - General Properties
(SMillions)
Transportation L. .
$2.5 Administration
32.6% 306
8.5%
Telecontrol
$2'1° Information
27.5% Systems
$2.4
31.6%

Figure 7: Five-Year Average Capital Expenditures — General Properties (2013-2017)

4.3.1 Information Systems

The Information Systems proposals are directed towards maintaining Hydro’s computing capacity
and associated infrastructure, ensuring that it remains current and reliable. Projects include
upgrades to the software applications used throughout Hydro, upgrades to the energy
management system, as well as the replacement of personal computers and peripheral

infrastructure.

4.3.2 Telecontrol

Operating an integrated electrical system requires reliable communication systems across Hydro’s
province-wide facilities both to control equipment and to support employee communications,
many of whom work in remote locations. The 2019 capital budget proposals in this area include
infrastructure replacements and upgrades, ongoing replacement or refurbishment programs for
such items as microwave antenna radomes, network communications equipment, and other

equipment that is part of the communications infrastructure.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 14
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5 General

5.1 Project Prioritization and Ranking

An overall ranking of 2019 projects is included in this report as Appendix A.

5.2 Projects by Definition and Classification

Table 1 and Table 2 list the 2019 proposed projects by definition and classification, respectively.

Table 1: Projects by Definition

Type Number ($000)
Clustered 0 0.0
Pooled 48 197,824.2
Other 39 66,671.8
Total 87 264,496.0

Table 2: Projects by Classification

Type

($000)

Normal
Justifiable
Mandatory

246,730.8
14,675.6
3,089.6

Total

5.3 Phase 1 Engineering Costs

264,496.0

Hydro has tracked the Front End Engineering and Design (FEED) costs specific to each project and

these costs form part of the 2019 capital budget submission. Therefore, Hydro’s 2019 capital

projects include Phase 1 engineering costs that were incurred in association with the related 2019

capital projects and Hydro proposes that the inclusion of these costs be approved.

Hydro has included Phase 1 costs in its capital budget proposals only in those cases where the

Phase 1 costs exceed $1,000 for that specific project. Phase 1 costs related to any specific project

not receiving Board approval will not be capitalized. The total of these costs included in the 2019

capital budget submission is approximately $322,000.

Newfoundland and Labrador Hydro 2019 Capital Budget Application
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2019 Project Prioritization
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Prioritization Explanations

Table Al shows the ranking of Hydro’s 2019 capital projects. Rank 1 indicates the projects of the

highest importance and in 2019 with no projects with a ranking of more than 29 included in the

Application. Projects that received the same score through the prioritization process have the same

ranking. The five projects which are classified as Rank 1 are considered high priority projects

required to address safety, mandatory, or system load issues. Please note that the non-prioritized

un

projects marked with an

Table Al: 2019 Project Prioritization

in the table are the continuation of multi-year projects.

Project Description 201(95383; Rank Pt::;:::?;z:
($000)
Multi-Year Projects (2019 is 2nd or 3rd Year) 60,036.0 & 60,036.0
TRO Service Extensions and Upgrades 8,170.0 * 68,206.0
Transportation 3,457.7 e 71,663.7
Tools and Equipment 802.1 * 72,465.8
Allowance for Unforeseen Items 1,000.0 1 73,465.8
Additions for Load Growth - Distribution Systems 186.7 1 73,652.5
Additions for Load Growth - Isolated Generation Stations 1,523.6 1 75,176.1
Inspect Fuel Storage Tanks - Grey River 203.1 1 75,379.2
Remove Safety Hazards - Various Sites 197.5 1 75,576.7
Condition Assessment and Miscellaneous Upgrades - 1,968.8 2 77,545.5
Holyrood
Diesel Plant Fire Protection (2019-2020) 377.2 3 77,922.7
Overhaul Unit 3 Turbine Valve - Holyrood 3,290.5 4 81,213.2
Replace Main Fuel Valves - Hardwoods 404.2 5 81,617.4
Overhaul Olympus Gas Generator - Stephenville 1,666.8 6 83,284.2
Wood Pole Line Management Program - Various Sites 2,467.0 7 85,751.2
Hydraulic Generation Refurbishment and Modernization 9,093.7 8 94,844.9
Terminal Station Refurbishment and Modernization 10,891.1 9 105,736.0
Distribution System Upgrades (2019-2020) 390.8 10 106,126.8
Hydraulic In-Service Failures 1,250.0 11 107,376.8
Thermal In-Service Failures 1,250.0 11 108,626.8
Terminal Station In-Service Failures 1,000.0 11 109,626.8
Newfoundland and Labrador Hydro 2019 Capital Budget Application A2
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Project Description 201&38;; Rank Pr(;l;z::?:s\f:

($000)
Diesel Genset Replacements (2019-2020) 526.5 12 110,153.3
Overhaul Diesel Units - Various Sites 2,511.3 13 112,664.6
Upgrade Human Machine Interface and Automatic Voltage 685.9 14 113,350.5
Regulator — Hardwoods
Install Recloser Remote Control - Rocky Harbour 66.1 15 113,416.6
Upgrade Diesel Plant Building - Ramea 352.5 16 113,769.1
Replace 258 VDC Battery Banks - Holyrood 330.0 17 114,099.1
Upgrade Telecontrol Facilities - Bay d'Espoir Hill and Gull 96.3 18 114,195.4
Pond Hill
Upgrade Terminal Station for Mobile Substation - St. 89.3 19 114,284.7
Anthony
Replace Human Machine Interface - Cartwright 306.9 20 114,591.6
Replace Teleprotection Bay d'Espoir to Sunnyside - TL202 196.8 21 114,788.4
and TL206
Condition Assessment of Submarine Cables Farewell Head 300.1 22 115,088.5
to Fogo
Upgrade Compressed Air System - Holyrood Gas Turbine 70.7 23 115,159.2
Upgrade Line Depots - Roddickton 344.7 24 115,503.9
Install Pole Storage Ramps - Various Sites 301.7 25 115,805.6
Security Improvements - Hydro Place 47.1 26 115,852.7
Computer Technology System Support 1,597.1 27 117,449.8
Construct Heated Storage for Spare Parts and Lube Qil - 49.8 28 117,499.6
Hardwoods
Network Services Infrastructure System Support 670.1 29 118,169.7

Table A2 presents the prioritization criteria and the assigned weights used for the 2019 budget.

Newfoundland and Labrador Hydro 2019 Capital Budget Application A3
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Table A2: Prioritization Criteria and Weight Factors
Criteria Factors Factor
Weights
Work Classification Normal 5
(maximum weight = 85) Justifiable: Payback (70) 15
Justifiable: Payback (40) 45
Justifiable: Payback (10) 85
Net present Value NPV ($S0) 0
(maximum weight = 85) NPV (<S100K) 5
NPV (<S500K) 15
NPV (<1M) 45
NPV (>1M) 85
Goal 1: Safety Minor 10
(maximum weight = 100) Treatment 50
Lost Time 80
Disability 100
Goal 2: Environment None 10
(maximum weight = 100) Minor 50
Moderate 80
Significant 100
Goals 3-5: Alignment None 15
(maximum weight = 65) Maps but no documentation 40
Maps but with documentation 65
Schedule Risk External and internal conflicts 10
(maximum weight = 65) Externals affecting completion 20
No external but internal conflicts 40
No conflicts 65
Continue service to customers Can 20
(maximum weight = 70) Can but with high costs 50
Cannot 70
Number of customers impacted <100 10
(maximum weight = 70) <1000 30
<10,000 50
>10,000 70
System Impact: Critical to ... None specific 5
(maximum weight = 90) System with standby unit 50
Plant or station 70
Entire system 90
Newfoundland and Labrador Hydro 2019 Capital Budget Application A4
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Criteria Factors Factor
Weights

10 Impact intensity Minor 4
(maximum weight = 90) Moderate 40
Significant 70

High 90

11  Loss Type: Loss of ... No type 5
(maximum weight = 90) Equipment 40
Facility 50

Production 70

Customer delivery 90

12 Loss mitigation Redundant unit 30
(maximum weight = 90) Backup option 60
Nothing 90

13  Percent Improvement in 5-Year % SAIDI or SAIFI (0) 0
Average SAIDI or SAIFI % SAIDI or SAIFI (<1) 10
(maximum weight = 50) % SAIDI or SAIFI (<2) 15

% SAIDI or SAIFI (<3) 30

% SAIDI or SAIFI (>3) 50

14  Estimated Project Cost Range N.R.P. 0
(maximum weight = 50) Cost (>S1M) 5

Cost (S500K - S1M) 15

Cost (S200K - S500K) 30

Cost (<$200K) 50

Level 1

Immediate HIGH Priority Projects

Extreme Safety

The project is required to prevent an incident that could cause a fatality or correct a condition that

otherwise left unattended may lead to a fatality.

Mandatory
A capital expenditure that Hydro is obliged to carry out as a result of Legislation, Board Order,

Environmental or Safety risk.
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Load Driven
The project is needed to meet load requirements determined by Hydro’s latest load forecasts.

Without the project, Hydro’s firm load and/or reliability criteria will be compromised.

Level 2

Work Classification

Normal

A capital expenditure which is required based on an identified need or historical patterns of repair

and replacement.

Justifiable
A capital expenditure which is justified based on a positive cost savings for Hydro. A cost-benefit

analysis is required for the project.

Payback (70)
A cost-benefit analysis indicates that the payback period for the project is within 70% of the

anticipated life of the project.

Payback (40)
A cost-benefit analysis indicates that the payback period for the project is within 40% of the

anticipated life of the project.

Payback (10)
A cost-benefit analysis indicates that the payback period for the project is within 10% of the

anticipated life of the project.

Net Present Value
NPV (S0)

The capital proposal generates SO cost savings to Hydro.
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NPV (<S100K)
A cost-benefit analysis indicates that the capital proposal generates a positive cost savings of less

than $S100K for Hydro.

NPV (<S500K)
A cost-benefit analysis indicates that the capital proposal generates a positive cost savings of less

than $500K for Hydro.

NPV (<$1M)
A cost-benefit analysis indicates that the capital proposal generates a positive cost savings of less

than S1M for Hydro.

NPV (>$1M)
A cost-benefit analysis indicates that the capital proposal generates a positive cost savings of more

than S1M for Hydro.

Goal 1: Safety
Minor

The project has no or minor safety issues that are insignificant in impact.

Treatment
The project is required to prevent an incident or correct a condition that otherwise left unattended

may result in the need for medical treatment.

Lost Time
The project is required to prevent an incident or correct a condition that otherwise left unattended

may result in worker(s) incurring lost time for a short duration.
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Disability
The project is required to prevent an incident or correct a condition that otherwise left unattended

may result in worker(s) incurring long time leave due to inability to continue working on the job.

Goal 2: Environment
None

The project has no environmental issues.

Minor
The project is required to prevent an incident or correct a condition that otherwise left unattended
may result in an environmental impact that:

e Isirreversible within 2 years; and/or

e Will cost more than $10,000 to mitigate; and/or

e Has aspects observed on Hydro’s property (at point of impact); and/or

e Is perceived as in conflict with specific individuals in the local community.

Moderate
The project is required to prevent an incident or correct a condition that otherwise left unattended
may result in an environmental impact that:
e Isirreversible within 4 years; and/or
e Will cost more than $25,000 to mitigate; and/or
e Has aspects observed within a 1 km radius of Hydro’s property (from point of impact);
and/or

e s perceived as in conflict with the local community or other industries.

Significant
The project is required to prevent an incident or correct a condition that otherwise left unattended
may result in an environmental impact that:

e Isirreversible within the foreseeable future; and/or

Newfoundland and Labrador Hydro 2019 Capital Budget Application A8
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e Will cost more than $50,000 to mitigate and/or

e Has aspects observed at more than 5 km radius of Hydro’s property (from point of impact);
and/or

e Is perceived as in conflict with the local community and the general public and other

industries.

Goals 3-5 Alignment
None

This project does not align with or support any department or corporate goals or objectives.

Maps but no Documentation
This project does align with or support a department or corporate goal or objective but no

documentation exists to describe how it maps to the goal or objective.

Maps but with Documentation
This project does align with or support a department or corporate goal or objective and there is

documentation that clearly describes how.

Schedule Risk

Externals and Internal Conflicts

The project has external (to Hydro) dependencies that affect the completion of the project on time
and on budget and has major interfaces with other internal initiatives. Examples of external
dependencies are: non-Hydro projects that interfere with Hydro proceeding with its project;

unavailability of external contractors.

Externals Affecting Completion
The project has only external dependencies that affect the completion of the project on time and

on budget.
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No Externals but Internal Conflicts
The project conflicts with other internal initiatives that affect the completion of the project on time

and on budget.

No Conflicts

The project will not encounter any external or internal conflicts that affect its completion.

Continue Service to Customers
Can
Service to customers can continue whether or not this project proceeds. Customers can be defined

as either internal or external to Hydro.

Can but with High Costs
Service to customers can continue whether or not this project proceeds but a delay in the project
will result in Hydro incurring costs. Customers can be defined as either internal or external to

Hydro.

Cannot
Service to customers cannot continue without this project. Customers can be defined as either

internal or external to Hydro.

# Customers Impacted
<100

The project will impact up to 100 customers.

<1000

The project will impact up to 1000 customers.

Newfoundland and Labrador Hydro 2019 Capital Budget Application Al10
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<10000

The project will impact up to 10,000 customers.

>10000

The project will impact more than 10,000 customers.

System Impact: Critical to...
None Specific

The project is not critical to any particular system.

System with Standby Unit
The project is critical to a system that has a standby unit which could be used to maintain operation

or support continued service in the event of failure.

Plant or Station

The project is critical to the proper operation of a generating plant or a terminal station.

Entire System

The project is critical to ensure the reliable operation of the Hydro system.

Impact Intensity
Minor
If this project does not proceed, the repair time is less than half the Maximum Acceptable

Downtime (MAD) of 830 MWh of unsupplied energy or 2 days (whichever comes first).

Moderate
If this project does not proceed, the repair time is greater than the half but less than 90% of the
Maximum Acceptable Downtime (MAD) of 830 MWh of unsupplied energy or 2 days (whichever is

comes first).

Newfoundland and Labrador Hydro 2019 Capital Budget Application All



O 00 N o Uuu B W N

N N RN N RN N NN R B R B R B R R B @g§
N o D WN R O O O N OOl M W N KRB O

2019 Capital Projects Overview
Appendix A

Significant

If this project does not proceed, the repair time is within plus or minus 10% of the Maximum
Acceptable Downtime (MAD) of 830 MWh of unsupplied energy or 2 days (whichever is comes
first).

High
If this project does not proceed, the repair time exceeds by more than 10% the Maximum
Acceptable Downtime (MAD) of 830 MWh of unsupplied energy or 2 days (whichever is comes
first).

Loss Type: Loss of...
No Type

If the project does not proceed, no loss is expected.

Equipment

If the project does not proceed, there exists a risk of the loss of some equipment.

Facility

If the project does not proceed, there exists a risk of the loss of a facility.

Production
If the project does not proceed, there exists a risk of the loss of production at a Hydro generating

plant.

Customer Delivery
If the project does not proceed, there exists a risk of being unable to deliver power to Hydro

customer(s).
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Loss Mitigation
Redundant Unit
If the project does not proceed the expected loss will be mitigated by a redundant unit present on

the system.

Back-up Option
If the project does not proceed the expected loss will be mitigated by a back-up option which

ensures that service continues.

Nothing

This project is required because there is no available means to mitigate the expected loss.

Percent Improvement in 5-Year Average SAIDI or SAIFI

% SAIDI or SAIFI (0)

This project will have no effect on the System Average Interruption Duration Index (SAIDI) or
System Average Interruption Frequency Index (SAIFI). All non-reliability projects will receive this

rating.

% SAIDI or SAIFI (<1)

This project is expected to improve the SAIDI or SAIFI factor by less than one percent.

% SAIDI or SAIFI (<2)
This project is expected to improve the SAIDI or SAIFI factor by less than two percent but greater

than five percent is implied.

% SAIDI or SAIFI (<3)
This project is expected to improve the SAIDI or SAIFI factor by less than three percent but greater

than ten percent is implied.
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% SAIDI or SAIFI (>3)

This project is expected to improve the SAIDI or SAIFI factor by at least three percent.

Estimated Project Cost Range
N.R.P.

This project is a Non-Reliability Project.

Cost (>S1M)

The cost of the project is estimated to be more than a million dollars.

Cost ($500K - $1M)

The cost of the project is estimated to be between five hundred thousand and a million dollars.

Cost ($200K - $500K)

The cost of the project is estimated to be between two hundred and five hundred thousand dollars.

Cost (<5200K)

The cost of the project is estimated to be less than two hundred thousand dollars.

Probability
Not Likely
The risk of the impact is very low if the project does not proceed. It would be surprising that there

is an impact.

Low Likelihood
The risk of the impact is low if the project does not proceed. There is about 30% chance of the

impact in the proposal year. It’s less likely to happen than not.
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Likely
The risk of the impact is possible if the project does not proceed. There is about 50% chance of the

impact in the proposal year. It’s as likely to happen as not.

Highly Likely
The risk of the impact is considerable if the project does not proceed. There is about 75% chance of

the impact in the proposal year. It’s more likely to happen than not.

Near Certain
The risk of the impact is almost certain if the project does not proceed. There is more than 90%

chance of the impact in the proposal year. It would be surprising if the impact did not occur.

Confidence Level
Low
The confidence in the assessment of the impact is low. There are some uncertainties that could

significantly change the assessment. The projects risks are not well defined.

Medium
The confidence in the assessment of the impact is uncertain but most likely correct. There are some
uncertainties that might moderately change the assessment. The project risks are defined but with

some uncertainty.

High
The confidence in the assessment of the impact is very high. The uncertainties will not measurably

change the assessment. The project risks are well defined and well controlled.
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2019-2023 Capital Plan

1 Introduction

Newfoundland and Labrador Hydro (Hydro) is focused on providing safe, reliable, and least-cost
service to its customers. Providing a reliable supply of electrical energy depends on maintaining
assets in sound condition. Utility assets are kept in safe and reliable working condition by
performing routine maintenance and completing refurbishments and replacements as
necessary. Asset additions are also determined through analysis of long-term requirements to

address future demands for power and energy.

In Order No. P.U. 30(2007), Hydro was directed to file a five-year capital expenditure plan. The
Board of Commissioners of Public Utilities (the Board) indicated the plan should focus on
strategic spending priorities beginning with the current year of the Capital Budget Application.
As well, the capital expenditure plan should identify shifts in spending priorities over the five-
year period, the circumstances contributing to these shifts, and alternative approaches under
consideration. Additionally, the Board requested specific focus on the Holyrood Thermal
Generating Station (Holyrood), which at the time had an uncertain future due to alternative
developments under consideration. With the sanction of the Muskrat Falls Project in December
2012, the future of the Holyrood plant has been established. The Holyrood section of this plan
addresses Hydro’s forecasted maintenance and capital requirements for the plant for the next

five years.

As of December 2017, Hydro maintains an asset base of $2.0 billion. Some assets have reached
or exceeded their expected service lives and many others are approaching that juncture. Other
major assets have not reached their expected service lives but some of their components,
auxiliary equipment and systems have or are about to do so. This includes components of major
facilities such as the Bay d’Espoir Generating Station (Bay d’Espoir), the Holyrood Thermal
Generating Station (Holyrood), the Hardwoods and Stephenville gas turbines, and much of
Hydro’s transmission and distribution systems. Hydro uses an asset management framework to

manage these assets.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 1
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2019-2023 Capital Plan

Hydro’s Five-Year Capital Plan includes details on the costs and timing of asset replacements
and refurbishments. The five-year plan is a living document and is revised on an ongoing basis
as new asset condition information becomes available, asset management strategies evolve,
and demands and priorities change within asset classes. The five-year plan supports Hydro’s
responsibility to maintain its infrastructure providing safe, reliable and least-cost electricity for

customers.

2 Five-Year Plan Overview

Hydro plans to invest $630.1 million in plant and equipment over the 2019 to 2023 period,
resulting in an average annual capital expenditure of $126.0 million. Individual year
expenditures will range from a low of $118.2 million in 2019 to a high of $133.6 million in

2020.

Over the period 2013 to 2017, the average annual capital expenditure was $141.0 million. The
levelling of capital expenditures reflects Hydro’s shift from the growth in the asset base over
the past several years to sustaining the asset base into the foreseeable future. Overall capital
expenditures reflect the requirement for projects related to the replacement and upgrade of

deteriorating facilities, ensuring compliance with legislation.

Introduced in the 2017 Capital Budget Application (CBA), the “Terminal Station Refurbishment
and Modernization Project” consolidates Hydro’s asset management philosophies for terminal
stations and guides expenditures in the five-year plan, including the replacement of end of
service life circuit breakers. In the 2018 CBA, Hydro introduced the “Hydraulic Generation
Refurbishment and Modernization Project” which consolidates Hydro’s asset management
philosophies for Hydroelectric Generation Stations and ensures that equipment is replaced or

refurbished in a planned approach. This project proposal has been materially updated based on

! The 2019 CBA financial schedules include a planned total value of $118,168,800, however, the application only
seeks approval of $115,921,800, and excludes the 2019 portion of the “Muskrat Falls to Happy Valley
Interconnection Project.”

Newfoundland and Labrador Hydro 2019 Capital Budget Application 2
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commentary from the Board and intervenors during review of the 2018 CBA, in an effort to
improve understanding and provide the necessary detail for review of the project. This project
will also guide expenditures in the five-year plan. The Wood Pole Line Management Program

will also continue over the next five years.

The In-Service Failures Projects for Terminal Stations, Hydraulic Generation, and Thermal

Generation will ensure that failed equipment is replaced in an expedited manner.

Gas Turbines will continue to be relied upon to provide stand-by and spinning reserve power
and (with the exception of the Holyrood Gas Turbine) to function as synchronous condensers to
support voltage control on the Island and Labrador Interconnected Systems. As the results of
the Supply Adequacy report are not yet available, the 2019 proposed projects reflect necessary
requirements to operate the plants and will remain unchanged regardless of the outcome of
the Supply Adequacy study. The results of the study will, however, have a direct impact on the
Hardwoods and Stephenville capital plans for 2020 and beyond. Although the five-year plan is
included in the application, Hydro will provide an updated long-term Capital Plan for
Hardwoods and Stephenville as part of the 2020 CBA based on the results of the Supply
Adequacy report and the discussions around the future supply options. A two-year “Combustor

Inspection Major and Overhaul Project” is also in the five-year plan for the Holyrood unit.

3 Strategic Spending Priorities

Hydro’s strategic spending priorities over the next five years address the following areas:
e Mandatory Issues:
o Ensuring the safety of Hydro personnel, its contractors, and the general public;
o compliance with legislative and regulatory requirements; and
o managing environmental risks.
* meeting projected load growth and customer requests;
e applying a consistent asset maintenance philosophy to ensure system reliability and

maintain acceptable asset performance as identified by:

Newfoundland and Labrador Hydro 2019 Capital Budget Application 3
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o operating experience;

o maintenance history;

o condition assessments; and

o performance evaluation and monitoring.

e achieving cost efficiencies.

Hydro’s detailed Five-Year Capital Plan is presented in Appendix A. Over this period, the level of
capital expenditure is primarily driven by the age and condition of current infrastructure and

assets.

4 Generation

The requirement to invest sustaining capital in generation facilities increased several years ago
as parts of Hydro’s generating plants approached or surpassed their normal expected service
lives. Primary drivers for these projects are the end of service lives for equipment, deterioration
causing reductions in reliability or performance, the availability of more efficient technology,

and considerations for safety.

4.1 Hydraulic

The condition of key components of Hydro’s hydraulic facilities, including auxiliary systems and
equipment as well as the water control structures, have deteriorated and some have reached
the end of their service lives. Capital investment is required in these areas to ensure the safe
reliable operation of the system. The 2019 Capital Plan includes the continuation of the
Hydraulic Generation Refurbishment and Modernization project, which consolidates program-
based projects into a single project, ensuring that equipment is replaced or refurbished in a
planned approach. Hydro has had success in introducing asset management programs and is
confident that efficiencies will be realized through the coordination of capital and maintenance

work on the hydraulic generation assets.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 4
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Since 2016 Hydro has executed several unplanned supplemental and allowance for unforeseen
items capital projects to refurbish the three penstocks serving Bay d’Espoir Powerhouse 1. Bay
d’Espoir Penstock 1 experienced three ruptures between 2016 and 2017, and all three
penstocks have had weld refurbishment and plate re-enforcement projects completed since the
first rupture in May 2016. Hydro filed with the Board reports on the two refurbishment projects
for Penstock 1 and the refurbishment of Penstock 2. On May 18, 2018, Hydro filed a report on
the results of the Bay d’Espoir penstock stress analysis. A recommendation in the stress analysis
report was to complete a detailed condition assessment of the penstocks, including the
refurbishment areas completed in 2016 and 2017. A supplemental capital project was approved
by the Board (P.U. 23(2018)) to complete this condition assessment on penstocks 1 and 2
during the summer 2018 unit outages at Bay d’Espoir. The inspection portion of the condition
assessment of Penstock 1, completed on July 17, 2018, indicated that there is no further
damage in the area of the refurbished welds. The condition assessments and installation of
pressure monitoring equipment will continue into fall 2018, with condition assessment reports
filed with the Board by December 15, 2018. The results of the condition assessments will be a

driver for future penstock capital projects.

Hydro has developed an updated maintenance plan for the penstocks on its major generators,
with scheduled PM9 (6-year frequency — comprehensive internal inspection), PM6 (annual
frequency — external inspection), and PM4 (monthly frequency — external inspection)
inspections. Level 2 condition assessments, similar to the project currently being executed for
Bay d’Espoir Penstocks 1 and 2, will be executed based on the results of the PM9 inspections
and will form the basis of any capital refurbishment requirements included in the 5-year capital
plan. Life extension work plans for penstocks outside the assets serving Bay d’Espoir
Powerhouse 1 are currently based on age of the interior coating system. Although detailed
plans have not yet been developed for any necessary refurbishment of these penstocks, Hydro
will complete the PM9 inspections for all penstocks over the next five years to determine the

path forward.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 5
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4.2 Thermal

On December 17, 2012, the Government of Newfoundland and Labrador announced official
sanction of the Muskrat Falls Project, which includes the Labrador Island Link (LIL). Holyrood
will be required for power production until the LIL is in service and it is intended that the
Holyrood facility will remain fully available for generation in stand-by mode until after March
31, 2021 (post-winter 2021) timeframe. Unit 3 will operate in synchronous condenser mode
during this stand-by production phase, with the option to return to full generating mode, if
required. Post-winter 2021, Units 1 and 2 and the steam components of Unit 3 at Holyrood will
be decommissioned and Unit 3 will continue to operate in synchronous condenser mode, with

no generation capability.

Holyrood Units 1 and 2 were commissioned in 1970 and 1971, respectively, and Unit 3 in 1979.
The generally accepted life expectancy for thermal plants is 30 years. Holyrood remains critical
to the reliable power supply on the Island Interconnected System and especially to the Avalon
Peninsula load centre. The capital work contained in this plan is necessary to replace or
refurbish assets that are approaching the end of their useful service lives, and to maintain

assets that will continue into the future while operating as a synchronous condenser facility.

Please refer to the “Holyrood Overview” section (Volume 1) of this Application for further
discussion pertaining to the five-year plan for Holyrood and the “Plan of Projected Operating
Maintenance Expenditures 2019 — 2028 For Holyrood Generating Station” (Volume 1), for future

operational and maintenance expenditure forecasts.

4.3 Gas Turbines

Maintaining the reliability of Hydro’s gas turbine assets, which are relied upon to provide stand-
by and spinning reserve power and (with the exception of the Holyrood gas turbine) to function
as synchronous condensers to help support voltage control on the Island and Labrador

Interconnected Systems, is a priority. These facilities accumulate fewer operating hours than

Newfoundland and Labrador Hydro 2019 Capital Budget Application 6
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other generation sources, but are crucial sources of electricity during emergencies and system

peaks and provide voltage support, especially when operating as synchronous condensers.

The 123.5 MW gas turbine located at the Holyrood site has been in service since February 2015
and is part of Hydro’s fleet. It was installed to provide long-term generation capacity for the
Island Interconnected System. Since being placed in service, the gas turbine has been utilized
more frequently and for longer durations than was originally foreseen. To ensure the continued
reliability, capital expenditures are required to upgrade the compressed air system for the
Holyrood Gas Turbine. A two-year Combustor Inspection Major and Overhaul project for the
Holyrood Gas Turbine is scheduled to start in 2020; however, that project is dependent on the
usage, which continues to be evaluated. No other capital projects are in the five-year forecast

for the Holyrood Gas Turbine.

The 50 MW plants at Hardwoods and Stephenville have required relatively minimal capital
expenditure until recent years. As stated in the Capital Overview, Hydro has included a report
on the Hardwoods and Stephenville gas turbine assets in the 2019 CBA within this 2019-2023
Capital Plan report as Appendix D. Capital proposals in the 2019 CBA for these two facilities are
only to meet short-term requirements while Hydro completes the Supply Adequacy report,
scheduled for submission in November 2018. All projects included in the 2019 CBA for
Hardwoods and Stephenville are single-year projects and were prioritized and selected to
ensure the reliability of these facilities given their age, operating regime, and operational
forecast. Given that the results of the Supply Adequacy report are not yet available, the
proposed projects in 2019 are those required to operate the plants, and would remain
unchanged regardless of the outcome of the Supply Adequacy study. The results of the study
will, however, have a direct impact on the Hardwoods and Stephenville capital plans for 2020
and beyond. Hydro will provide an updated long-term Capital Plan for Hardwoods and

Stephenville as part of the 2020 CBA.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 7
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2019-2023 Capital Plan

Hydro’s gas turbine plant located at Happy Valley was constructed in 1992. This plant has
required only minor upgrades since that time and an overhaul in 2017. The largest expenditures
in the five-year plan for Happy Valley Gas Turbine are in 2020 with the replacement of the fire
suppression system, an inspection of the generator rotor, and an inspection and refurbishment

of the power turbine clutch.

5 Transmission and Rural Operations

The total investment of capital in transmission and rural operations facilities will begin to
decrease after 2018, primarily as result of the completion of major transmission projects, (i.e.
the upgrade of the transmission line corridor between Bay d’Espoir and Western Avalon (TL
267), which went in service on December 8, 2017, and the continued installation of the
transmission line between Soldiers Pond and Hardwoods (TL 266) in 2018). The Muskrat Falls to
Happy Valley Interconnection projects remains under review from the 2018 Capital Budget

Application.

Other categories of assets are being replaced or refurbished based on condition assessments
and a number of components in various facilities have reached or surpassed their normally
expected service lives. Projects included in Transmission and Rural Operations address assets
that are at, or near the end of, their service lives, improve reliability or performance, improve

safety, or implement more efficient technology.

5.1 Terminal Stations

Maintaining reliability is the principal driver for terminal station expenditures over the next five
years. Aging equipment is considered when reviewing short-term and long term plans. The five-
year plan contains expenditures such as programs to upgrade power transformers, install on-
line transformer gas monitoring units, replace circuit breakers, and replace disconnect switches.
The plan also contains station-specific projects such as performing site work at various terminal
stations to accommodate mobile substations and installing fire protection. Hydro continues

with its Terminal Station Refurbishment and Modernization Program, which consolidates

Newfoundland and Labrador Hydro 2019 Capital Budget Application 8
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Hydro’s asset maintenance philosophies for terminal stations and will guide expenditures over

the next five years, including the replacement of aging circuit breakers.

As noted in the Capital Overview, and discussed in “Status Report” (Volume I, Section H), the
Upgrade Circuit Breakers — Various Sites project approved scope and budget has been reduced
to defer some circuit breakers to after 2020 to help smooth the five-year capital plan. The
assessment was made by asset management personnel based on the current condition of the
assets. Therefore, there is a new project in 2021 to 2023 to replace these and other circuit
breakers. There is also a plan to replace transformers starting in 2022, but this is subject to

assessment as the project gets closer.

5.2 Transmission
Transmission investment in the Five-Year Capital Plan reflects the anticipated completion of
several major projects early in this five-year period, followed by a focus on improving reliability

and sustaining the transmission asset base.

The major project to construct the transmission line between Bay d’Espoir and Western Avalon
(TL 267) is in service as of December 6, 2017, with environmental rehabilitation continuing into
2018, and TL 266 between Soldiers Pond and Hardwoods went in service in July 2018. Hydro
received approval for TL 267 in Order No. P. U. 53(2014). As part of that approval, Hydro is
required to file, with each capital budget application filed until the completion of the project, a
report on the construction of TL 267 addressing the work progress, the expenditure and budget
status, and an explanation for any deviations from the project scope and budget. The TL 267

update is presented in Appendix B of this 2019-2023 Capital Plan.

In the 2018 CBA, Hydro proposed interconnection between Muskrat Falls and the Happy Valley
Terminal Station to increase transfer capacity to address load growth and to improve reliability

for the Labrador Interconnected System, specifically Labrador East. Given that this project is still

Newfoundland and Labrador Hydro 2019 Capital Budget Application 9
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under review by the Board, it remains in the 2019 Capital Plan as proposed. As a result, Hydro is

not applying for the 2019 expenditure in this application.

The Wood Pole Line Management Program forms the backbone of Hydro’s asset management
strategy for its wooden transmission poles, with this strategy in place since 2005. Its
effectiveness and value have been tested and demonstrated, as shown in the report “Review of
Current WPLM Program, Interim Report” (2013 Capital Budget Application, Volume Il, Tab 17),
enabling Hydro to realize the maximum useful life from these transmission systems. This
Program is based on periodic assessment of the wood transmission poles and facilitates their
replacement before failure, while extracting the maximum possible reliable life from each pole.
Hydro is also continuing to replace insulators and associated hardware on transmission lines,
reducing the risk of service interruptions for customers due to insulator failure. An update to
the 2013 CBA report on the WPLM program is included in this 2019-2023 Capital Plan as

Appendix C.

5.3 Distribution

New customer additions and maintaining reliability are the strategic areas addressed by the
Five-Year Capital Plan for distribution assets. Deteriorated portions of distribution assets must
be replaced to ensure reliable service. The majority of the distribution system expenditures for
the next five years will consist of service extensions and upgrades to distribution systems,
distribution pole replacement, and substation upgrading. In 2019 Hydro has proposed a
condition assessment on the Fogo Island submarine cable. Hydro will use the results of that

condition assessment to forecast appropriate timing integration in the capital plan.

5.4 Rural Generation

The replacement of aging infrastructure is required to ensure reliability for Hydro’s 21 isolated
electrical systems, which are primarily supplied with electricity by diesel generating sets.
Hydro’s diesel generating sets have the shortest lives of all its generating assets, requiring

overhaul after each 20,000 hours and replacement after approximately 100,000 hours of

Newfoundland and Labrador Hydro 2019 Capital Budget Application 10
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operation. Figure 1 provides the age distribution of the diesel engines in Hydro’s rural
generating plants. During the next five years Hydro plans to replace or add generating sets in
various isolated diesel plants, with the continuation of the project to replace unit 2059 in
Makkovik and the proposed replacement of unit 2052 at Cartwright. These replacements and
additions are required to ensure that reliable service is provided to Hydro’s isolated rural
customers. Many of Hydro’s diesel plants will require refurbishment or replacement in the
near-term to medium-term. Hydro is continuing with its prioritization process to assist in

planning the replacement or modification in a logical sequence. Projects for the replacement
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and upgrade of diesel plant infrastructure and auxiliary systems are included over the coming
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Figure 1: Diesel Engine Age Distribution — Rural Isolated Systems

11 6 General Property

12 Hydro’s category of general properties is a broad ranging group of assets and includes vehicles,

13 facilities, and information systems infrastructure. Similar to other categories, the assets in
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general properties require replacement or refurbishment due to deterioration, age,

obsolescence, and, at times, due to growth constraints.

6.1 Information Systems

Obsolete technology and aging hardware are the strategic drivers that most significantly
contribute to the five-year plan for information systems. Hydro’s information systems provide
the data required to effectively manage and control the activities of the business. Projects in
this category include personal computer and software replacements and this type of

replacement is expected to continue over the next five years.

6.2 Telecontrol

Obsolete technology and aging hardware are the most significant contributions to the five-year
plan for Telecontrol assets. Hydro’s communications network is vital to the operation and
control of the power systems. Communications must be reliable and rapid to protect and
control the generation, transmission and distribution equipment. The five-year plan contains
expenditures in the form of several programs to replace battery banks and chargers, replace air
conditioners, refurbish microwave sites, and replace obsolete radio equipment. The plan also
includes site-specific projects to replace obsolete teleprotection equipment, upgrade

telecontrol facilities, and replace uninterruptable power supply units.

6.3 Transportation

Hydro’s vehicles and mobile equipment must continue to be both safe and reliable. Hydro
operates a diversified and dispersed fleet of mobile equipment throughout the province that is
required to operate and maintain our facilities in sometimes challenging and harsh physical
environments. Hydro selects, operates and maintains this equipment in a manner designed to
achieve the least life cycle cost and replacements are scheduled in accordance with criteria

previously submitted to the Board.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 12
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6.4 Administration

Safety, cost efficiencies, reliability and security are the primary drivers of the five-year
administration capital plan. Hydro expects to spend $0.95 million annually, on average, over the
next five years on items such as office equipment, building auxiliary systems, and building

infrastructure.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 13
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Bay d’Espoir to Western Avalon

Annual Report

July 2018
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a nalcor energy company
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Appendix B: TL 267 Project — 230 kV Transmission Line — Bay d’Espoir to Western Avalon Annual Report

Summary

The Board of Commissioners of Public Utilities (the Board) approved the Newfoundland and
Labrador Hydro Upgrade of Transmission Line Corridor (the Project) on December 12, 2014,
with a total capital expenditure of approximately $291M and an in-service date of May
1,2018. As TL 267 has a material impact on system reliability and eliminates system
constraints relating to power flow to the Avalon Peninsula, the schedule was accelerated to

be in service before winter of 2017.

The project includes expansion of the Bay d’Espoir (BDE) Terminal Station, expansion of the
Western Avalon (WAV) Terminal Station (located in Chapel Arm), and construction of 188

km of 230 kV transmission line.

The transmission line and terminal station components of the project are now substantially
complete, and the line was successfully energized and placed in service on December 6,

2017.

Work to be completed in 2018 includes: re-termination of the TL 208 line at Western Avalon
Terminal station to the new station expansion; environmental reclamation work along the
right of way and access roads and addressing any other deficiencies along the line;
environmental monitoring; material reconciliation and establishing spare parts inventory;

as-built submittals; and project close out documentation.

Cost expenditure is tracking as planned, with expenditure to date of approximately $277M.
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1 Introduction

The Board of Commissioners of Public Utilities (the Board) approved the Project on December
12, 2014. The Project, now known as TL 267, involves design and construction of 188 km of 230
kV steel tower transmission line, as well as station expansions at Bay d'Espoir and Western
Avalon Station (Chapel Arm). The approved capital expenditure is $291,658,000. As directed
by the Board as part of the release of the Project, an annual report shall be filed with each

capital budget application until completion of the Project.

2 Project Description

On April 30, 2014, Hydro filed an application for approval to construct a 230 kV transmission
line between Bay d’Espoir (BDE) Hydroelectric Generation Station and Western Avalon Terminal
Station (WAV) at Chapel Arm, including upgrades at both stations to accommodate the new
infrastructure. The Project was justified based on maintaining system reliability and meeting
the long-term power requirements of the Island Interconnected System. It provides additional
capacity, enhances resiliency to system faults, and relieves congestion on the existing
transmission system. Based on the information supplied by Hydro as part of the Project review
process, the Board released Board Order P.U. 53(2014) on December 12, 2014, approving the

Project as described.

The Project is comprised of three distinct projects, and two sub-projects. The three distinct
projects are:
1. The addition of portions of an air insulated breaker and one half station diameter at Bay
d’Espoir Terminal Station 2, including:
a. Two circuit breakers and associated disconnect switches; and
b. Electrical and protection and control (P&C) equipment.
2. The addition of gas insulated switchgear (GIS) ring bus in Western Avalon Terminal
Station at Chapel Arm; and

3. Anew 230 kV transmission line 188 km in length linking the two stations.

Newfoundland and Labrador Hydro 2019 Capital Budget Application B5
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The two sub-projects are:
1. Modifications to Bay d’Espoir Terminal Station 2 to allow for independent isolation of TL
206, converting the existing ring bus to a breaker and one half scheme; and
2. Modifications to Western Avalon Terminal Station to connect TL 208, which currently

services the Vale site, to the new station expansion.

Given limited outage opportunities, the two sub-projects are being executed as second priority

to TL 267 and are being completed as outage coordination and limitations permit.

The transmission line and terminal station components of the project are now substantially
complete, and the line was successfully energized and placed in service on December 6, 2017.
Work to be completed in 2018 includes: re-termination of the TL 208 line at Western Avalon
Terminal station to the new station expansion; environmental reclamation work along the right
of way and access roads and addressing any other deficiencies along the line; environmental
monitoring, material reconciliation and establishing spare parts inventory; as-built submittals,

and project close out documentation.

3 Engineering
The Project, including all station modifications and line designs, utilizes all of the latest industry
standards, practices, and design criteria currently in use by Hydro. Modifications to the

terminal stations include the latest electrical and protection and control equipment.

Transmission line design utilized Hydro’s operational experience and design criteria applicable
along the existing corridor to ensure a reliable addition to the Island Interconnected System.
The design involved the creation of a new tower family capable of structurally maintaining
reliable service with the inclusion of shield wires for lighting outage protection. The

transmission line design was completed in 2016.

Newfoundland and Labrador Hydro 2019 Capital Budget Application B6
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Detailed design for the terminal stations is also complete, including the design for the TL 208 re-

termination, and the re-termination project is in the tendering phase.

4 Environmental Assessment

Given the size and nature of the Project, registration for environmental assessment (EA) under
the Environmental Protection Act was required. The EA Registration Document for this project
was an enhanced registration document, which included baseline studies for key environmental
components such as caribou, avifauna, historic resources, rare plants, and an assessment of the

effects of the Project on these components.

As consultation is a cornerstone of the EA process, Hydro consulted with key stakeholders and
held open house sessions in June 2015 in select communities including Bay d'Espoir, Come By
Chance, and Chapel Arm to inform stakeholders about the new line and to have meaningful

discussions and identify concerns.

The Project was submitted for registration as an undertaking under Part 10 of the Provincial
Environmental Protection Act on July 16, 2015. The release from further Environmental
Assessment was subsequently issued by the Department of Environment and Conservation on

June 15, 2016.

The preparation of a Decommissioning Plan was a requirement of the Project EA Release. The
Decommissioning Plan addresses concerns specific to Hydro’s operations and assets
constructed adjacent to the Bay du Nord Wilderness Reserve (the Reserve). The plan details
what assets are to be decommissioned as well as plans for limiting and discouraging illegal
public access to the Reserve. The Decommissioning Plan also details the proposed methods for
rehabilitating quarries, borrow areas, roads, and trails following the completion of construction

on the Project.

Newfoundland and Labrador Hydro 2019 Capital Budget Application B7



v A W N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

2019-2023 Capital Plan
Appendix B: TL 267 Project — 230 kV Transmission Line — Bay d’Espoir to Western Avalon Annual Report

The Decommissioning Plan is currently with the Environmental Assessment Division for review
to establish the required scope of the environmental reclamation work along the right of way
and access roads. The required environmental reclamation work will be completed during the

2018 construction season.

5 Procurement

Procurement activities are substantially complete with the remaining activities focusing on the

reconciliation of construction spares with capital spare requirements.

6 Construction
Construction started with the commencement of the transmission line clearing in June 2016.
Transmission line construction subsequently began in August 2016, followed closely by

construction in the Western Avalon and Bay d’Espoir Terminal Stations in September 2016.

The transmission line and terminal station components of the project are now substantially

complete, and the line was successfully energized and placed in service on December 6, 2017.

Construction work to be completed in 2018 includes: re-termination of the TL 208 line at
Western Avalon Terminal station to the new station expansion; and environmental reclamation
work along the right of way and access roads and addressing any other deficiencies along the

line.

The TL 208 re-termination work is scheduled to take place in August and September 2018 and is
being coordinated with and is dependent on required equipment and customer outages.
Environmental reclamation and other work is scheduled to take place between June and
October 2018. The final scope and start date for this work is dependent on receipt of approval

from the Environmental Assessment Division of the Decommissioning Plan.

Newfoundland and Labrador Hydro 2019 Capital Budget Application B8
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7 Cost

The bulk of the project expenditure occurred in 2016 and 2017, with a smaller fraction of spend
forecasted to occur in 2018 for the scope described in Section 2. The expenditures are
summarized as follows: $2.1M (2015), $59.3M (2016), $213.6M (2017), and $16.6M (2018).
Expenditures over the last 12 months covered by this annual report primarily include

engineering, material procurement, and construction-related costs.

The project S-Curve (Figure 1) reflects expenditures to the end of April 2018. Overall, $277M
has been expended on the project to date and the project remains forecasted to be on budget

at $291,658,000.

With respect to the major construction contracts, the transmission line construction contract is
complete and has been closed out. The Bay d’Espoir Terminal Station construction contract is
complete and has been closed out, and the Western Avalon Terminal Station contract is in the

final closeout stage.

230 kV Transmission Line - TL267

$300,000 $18,000 Total
y Budget
/ $16,000 $291,658K
$14,000
; /

$12,000 W= Future Budget

/ $10,000 '™ 2018 Budget

$275,000 / sg000 ™= LTD Actual 2017
/ = Revised Budget

$6,000
/ e Forecast
~ 4,000
3 v $2,667 > —— Actual YTD Apr
2,588 $2,000

$250,000 S S S S
Total Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Project

Figure 1: Project S-Curve
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8 Schedule

The TL 208 re-termination work is scheduled to take place in August and September 2018 and is
being coordinated with and is dependent on required equipment and customer outages.
Environmental reclamation and other work is scheduled to take place between June and
October 2018. The final scope and start date for this work is dependent on receipt of approval

from the Environmental Assessment Division of the Decommissioning Plan.

Newfoundland and Labrador Hydro 2019 Capital Budget Application B10



2019-2023 Capital Plan
Appendix C: Progress Report #2 (2012-2017) Review of the Current Wood Pole Line Management
(WPLM) Program

Appendix C

Progress Report #2 (2012-2017) Review of the Current Wood Pole Line
Management (WPLM) Program

Newfoundland and Labrador Hydro 2019 Capital Budget Application C1



2019-2023 Capital Plan
Appendix C: Progress Report #2 (2012-2017) Review of the Current Wood Pole Line Management
(WPLM) Program

Progress Report #2 (2012-2017)

Review of the Current Wood Pole Line Management (WPLM) Program
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Appendix C: Progress Report #2 (2012-2017) Review of the Current Wood Pole Line Management
(WPLM) Program

1 Introduction

Newfoundland and Labrador Hydro (Hydro) maintains approximately 2,500 km of wood pole
transmission lines operating at 69, 138 and 230 kV voltage levels. The pole plant asset includes
approximately 26,000 transmission size poles. Figure 1 presents the overall Island

Interconnected System transmission line network.
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4 Hydro Plant
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TL: Wood
= TL: Wood and Aluminum
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Figure 1: Island Map showing all High Voltage Transmission Lines and Study Area

Hydro first initiated the Wood Pole Line Management (WPLM) Program as a pilot study in 2003.
Under this pilot study, Hydro completed the inspection of poles on the Avalon Peninsula. After
the pilot study, Hydro determined that the program should continue as a long term asset
management and life extension program. The program was presented to the Board of
Commissioners of Public Utilities (the Board) in October 2004 as part of Hydro’s 2005 Capital

Budget Application. The proposal was supported in the application by the Hydro Internal Report

Newfoundland and Labrador Hydro 2019 Capital Budget Application c4
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Appendix C: Progress Report #2 (2012-2017) Review of the Current Wood Pole Line Management
(WPLM) Program

titled “Wood Pole Line Management Using RCM principles”. The program was approved by
Board Order P.U. 53(2004). The emphasis was to support a planned shift from a time based to a
condition-based maintenance program. Based on data collected to date, the WPLM Program
has improved the reliability, extended the life of the pole plant asset and reduced the total cost
of ownership over the complete life of the poles. It should be noted that the results reported in
this study consider only the pole inspection data since 1998, and excludes data such as line
failure under extreme wind and ice conditions, or any other poles replaced previous to the

initiation of the WPLM program.

1.1 Basic Facts of the WPLM Program

e |dentification of “danger poles (non climbable)” that require immediate replacement to
avoid safety hazards.

® [nspections conducted to identify poles that need to be replaced to maintain structureal
integrity and reliability.

® Long-term maintenance of accurate pole plant asset data.

e Streamlining of capital budgeting process based on condition data.

e Treatment of poles to protect against decay and ant attacks thus extending the life of
the asset.

e Extension of asset life.

e Life extension also provides an opportunity to reduce environmental footprint because
Hydro replaces less poles.

e Reduction of total ownership costs.

2 Scope of WPLM Program

The objectives of the WPLM Program were to address four specific items as follows:
1. inspect poles and associated line components such as conductor, hardware and
insulators;

2. treatall poles;

Newfoundland and Labrador Hydro 2019 Capital Budget Application c5
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Appendix C: Progress Report #2 (2012-2017) Review of the Current Wood Pole Line Management
(WPLM) Program

3. develop and implement an electronic data collection system to facilitate field data
collection and subsequent data analysis; and
4. make data based, optimized decisions to rehabilitate, or replace poles and associated
hardware.
The aim of the program is to ensure that deteriorated poles are identified and retreated for life
extension, and identify in a timely manner poles requiring replacement before in-service
failures occur, thereby avoiding more expensive repairs, service outages and danger to line

workers.

3 Report Scope

As stated in Board Order P.U. 2(2012) “This report should provide evidence of, for example,
results of non-destructive testing, undertaken to date, whether the program has met the stated
objectives of deferring replacement of assets, if the program has resulted in improved reliability
of the system, and what the current best practice is in other jurisdictions with respect to wood

pole asset management.”

In order to provide evidence with specific examples to show what Hydro has accomplished so
far with the WPLM program, the following areas are presented in this progress report to show
the validity and the justification of continuing such a program in the future.

® improved reliability of the system

e current industry’s best practice in other jurisdictions

e demonstrated evidence of the actual and expected long term benefits

The analysis presented in this report primarily considers the data for two of the lines in the
Avalon Peninsula transmission line system. These lines were chosen because they are exposed

to the most severe environmental conditions representing the worst case scenario, and it has

Newfoundland and Labrador Hydro 2019 Capital Budget Application cé6
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Appendix C: Progress Report #2 (2012-2017) Review of the Current Wood Pole Line Management
(WPLM) Program

data available for multiple inspection years. The first comprehensive Progress Report (Interim

Report) was submitted to the Board in the 2013 Capital Budget Application in 2012.

4 Improved System Reliability

Figure 2 illustrates the transmission reliability improvement of the Island Interconnected
System. It shows the total forced outage hours due to structural failures on wooden
transmission lines before and after implementation of the WPLM program. The pilot project on

WPLM started in 2003 with a two year duration. The full program was launched in 2005.

Province Outage Data (1993-2017)
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Figure 2: Outage Data for the Province

! Please refer to http://www.pub.nf.ca/applications/nlh2013capital/files/application/NLH2013Application-
WoodPoollLineMgt.pdf.
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Avalon Outage Data (1993-2017)

400

w
o wun
o o

N N W
o wn
o O

[any
(%4}
o

=
o
o

Forced Outage Hours

wn
o

Bl

Before WPLM (1993-2003)  After WPLM (2004-2017)

o

Figure 3: Outage Data for Avalon Peninsula

As shown in Figure 2 and Figure 3, the outage data demonstrates that there has been a material
improvement on the Avalon Peninsula since the WPLM Program was launched in 2003. During
this same period, the Avalon has experienced severe wind and ice storm events. The
improvement on the Avalon Peninsula is over 70 percent, and the province-wide improvement

is close to 50 percent.

5 Industry Best Practice

Two benchmarking criteria were used to compare Hydro’s WPLM Program data with industry
best practice. The first considers the annual cost of maintenance with respect to the
replacement asset value (RAV). Based on Avalon Peninsula pole plant asset data, the ratio of
average annual maintenance cost over RAV is 0.10%, well below the generally accepted

industry best practice of one to four percent.

The second criterion uses other utilities’ replacement rate data obtained from various sources.

Hydro’s current WPLM program is in line with many utilities’ best practices within North

Newfoundland and Labrador Hydro 2019 Capital Budget Application c8
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Appendix C: Progress Report #2 (2012-2017) Review of the Current Wood Pole Line Management

(WPLM) Program
1  America. A CEATI survey conducted in 2012° by the Wind and Ice Storm Mitigation Interest
2  Group indicated that most utilities have:
3 e regular inspection program;
4 ® preventive treatment program; and
5 ® realized life extension.
6
7  The comparison of Hydro’s replacement rate and the expected mean life is also in line with
8 other utility data when one considers the variability in climatic conditions. Hydro’s
9 comprehensive inspection and maintenance program enables measurement and comparison
10  on an ongoing basis to ensure the program continues to deliver against stated objectives.
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Figure 4: Comparison with Other Utilities

11  Figure 4 compares typical wood pole plant survival rates and indicates demonstrable value from

12 the WPLM Program as compared to other North American utilities.

% Goel, 2012.
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Summary

Asset Condition and Useful Life Summary

The Hardwoods (HWD) and Stephenville (SVL) gas turbine facilities were placed in service in
1976 and 1975 respectfully. Both facilities were designed and supplied by Curtis Wright to
supply 50 MW of electrical power by utilizing two 25 MW Rolls Royce Olympus C gas generators
to drive a single Brush alternator. Since being placed in service, both facilities have played
several key functions in maintaining the reliability of Hydro’s Island Interconnected System (lIS),
including peaking, emergency and continuous power supply and synchronous condense

support.

Until 2014, both Hardwoods and Stephenville gas turbines saw minimal operating hours in
either synchronous condense or generate modes. As such, the maintenance of the facilities was
tailored to ensure the reliability of these plants based on their historical operating regime. In
2014, system requirements and operational issues on the Island Interconnected System (lIS)
necessitated a significant increase in the operation of these facilities. Hydro reassessed the
maintenance philosophy of its gas turbines to ensure the facilities can meet the new
operational requirements of the IIS. The changes to the maintenance philosophy have resulted
in an improvement of the Utilization Forced Outage Probability (UFOP) metrics for both plants.
A newly adopted metric, Derated Adjusted Utilization Forced Outage Probability (DAUFOP), for
both facilities have remained consistent since 2014. Therefore, while the availability (UFOP) of
the facilities improved, both plants experienced deratings (DAUFOP) that were primarily a
result of operational issues associated with the gas generators. Since 2014, Hydro has
experienced six gas generator failures resulting in the engines being removed from service and
shipped to an overhaul facility for repair/overhaul. The nature and frequency of these failures
has caused Hydro to reassess the long term plans for the Hardwoods and Stephenville gas

turbine facilities.

Hydro conducted an asset management review of the Hardwoods and Stephenville Gas Turbine

Plants, which included a review of the plant failure history, the ability to maintain key
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components, and the availability and cost of replacement parts. From this review, Hydro
concluded that several key components of the plants are obsolete, or are becoming increasingly
more difficult and costly to procure. These components include:

e Rolls Royce Olympus C Gas Generator;

e Curtis Wright Power Turbine, including bellows and deflector rings;

e Automatic Voltage Regulator, and;

e Human Machine Interface.

Hydro has investigated options to address these obsolescence issues to allow the continued
operation of the facilities to their originally planned end of service dates (HWD 2025 and SVL
2028). These options included status quo operation, repowering1 the facilities, conversion to
synchronous condenser facilities as well as early retirement. Continued status quo operation
will require approximately $25.7 million in capital expenditures to ensure the continued reliable
operation of Hardwoods and Stephenville gas turbines until 2025 and 2028. The majority of this
investment would be overhauls of engines based on time and condition based overhaul.
However, this does not address any of the known and pending obsolescence issues impacting
these facilities, thus status quo operation is not a viable alternative. Repowering of these
facilities was reviewed with various gas turbine manufacturers. It was determined that
repowering, while possible, and is not a viable alternative as the majority of the existing facility
will have to be replaced for the installation of new gas generators. The scope of replacements
include but are not limited to; the gas generators; power turbines; fuel oil systems; lube oil
systems; air inlet systems; exhaust systems; cooling systems; and control systems. This would

be cost prohibitive and not a least cost solution.

Short and Long Term Plan Summary
As ordered by the Board in P.U. 43(2017), Hydro shall file “a report setting out near-term and

long-term plans for the Hardwoods and Stephenville gas turbines.”

! Repowering in this instance refers to replacing the prime movers for the plant and the associated auxiliaries as
needed.

Newfoundland and Labrador Hydro 2019 Capital Budget Application D4
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An initial review of the near term requirements for the facilities have indicated that both
Hardwoods and Stephenville are required until Muskrat Falls is placed in service in 2021. The
long term requirement for the Hardwoods and Stephenville gas turbines is currently under
review as part of Hydro’s supply adequacy study, to be filed at the Board in November 2018. As
a result, Hydro has reprioritized its near term planned capital expenditures for 2019 to ensure
that only those projects required to address immediate safety or reliability concerns are
addressed. Regardless of the requirement for the Hardwoods and Stephenville gas turbines
post 2021, a capital expenditure of $3.2 million is proposed in the 2019 Capital Budget
Application.

As part of the supply adequacy study, Hydro is reviewing its existing system reliability criteria,
comparing that criteria to that used in other jurisdictions, with the goal of proposing
appropriate planning criteria for the system post-interconnection for the consideration of the
Board and intervenors. If the study finds a requirement for generation or reactive power
support, an analysis will be completed to determine the least-cost option to achieve the
proposed level of reliability. As part of the options being considered in that larger study, it has
been determined that Hardwoods could be converted to a synchronous condense facility, if
required. Also, a transmission review of the requirement for the Stephenville gas turbine has
determined that with the addition of a transformer to the Bottom Brook Terminal Station, the
Stephenville facility would no longer be required from a transmission planning perspective post
2021. Therefore, Hydro has concluded the following options are possible dependent on the
outcome of the Supply Adequacy Review:

1. Retire both facilities in 2021 if there is no requirement for them to support the IIS.

2. Convert Hardwoods to synchronous condense, if required, to support the Avalon
Peninsula and retire Stephenville in 2021. The requirement to do so is being considered
in Hydro’s November 2018 Supply Adequacy Study.

3. If additional investment is determined to be required in the form of generation or
synchronous condense capability and Hardwoods is not the required solution,

Stephenville could be retired and spare components from Stephenville could be used to
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increase the useful life of Hardwoods by 1-2 years, until a suitable replacement can be

constructed if required.

Newfoundland and Labrador Hydro 2019 Capital Budget Application D6



2019-2023 Capital Plan
Appendix D: Gas Turbine Planning Report

Table of Contents

SUIMIMIAIY ettt ettt e e et ettt e e e et et et et et e e e et e e et e ee e e e e e e e e e e e e e e eeeeeees D3
Asset Condition and Useful Life SUMMary.........cccooociieeieciie e D3
Short and Long Term Plan SUMMAIY .......uiieiiiiieieniiee ettt e s D4

N [} o Yo [¥ Tt i o o [PPSR D9

2 Description of Equipment and Operation...........ceeovciiieeeiiiiee et D10

3 OPerational REGIME ..ccuuiiiii ettt e e e e e s s e e e e e s b ae e e snaaaeeeenns D12

4 Maintenance PhilOSOPRNY ....uiiiiiiiiicciiie ettt aa e e e aee s D13

5 Gas Turbine Reliability ......ccoceeiiiieeee e e D14

6 OPEratioNal ISSUES ....uviieieei ittt e et e e e e st e e e e e e s e e e e e e e e e e e sennntreneeeaaeeennns D17

7 IMAJOr AsSet STatUS ..ccoiiiiiiiiii e D17
A N CT: L C1=T g [=] - | o ] (U TSP TP TP D17
7.2 POWET TUIDINES ..ottt ettt e s st e e s br e e e e s naneee D19
2 3 AN =T =1 o] PRSP D20
A =T U o N T 01 o] 41T PSSR D21
7.5 Automatic Voltage RegUIATON.......ceiei i i D21
A IO a1 o] IRV (=T o PSSR D21
7.7 BalancCe Of Plant .oo..eeieiieeeie e D22

I o Yo =T o [T =T .4 =T o SR D22
0 Y €= o] a 1= 0 1V 1 =R D22
8.2 HArAWOOUS ..ottt ettt ettt e st e et e s st e s ane e e snneeenneas D23

9 POteNtial SOIUTIONS ..ot e D23
1S I ] - | (U 3 O 18 [« B PR D24
1 20 A 2= o Yo 1 USRS D24
9.3 Conversion to Synchronous Condenser ONlY .........coooveivirreeeeeeeeeieeiirreeeee e D25
9.4 Retirement of StEPhenVIlle ..........uuriiiieeie e D25
9.5 RELIFEMENT ...ttt e e ettt e e e e e e s ee e e e e e e e e e s ssneaeas D26

O Or=Y o 11 =1 I A - [ o IO RSP UUPPRRRRPP D26
10.1 Original Planned Retirement ...........ccueveeiiiiiecccieeee e D26
10.2 Early Retirement 2021 ...ttt D26

11 Supply Adequacy ReVieW UPate ......cccvveeeeiiiiiiiiirieeeecc et eeeitreeee e e e e e e eannnes D27
11.1 Future Supply Adequacy REPOItiNG .......ccovvvvrereeeeeiieiiireeeee e D28
11.2 Y ToTo 1= | 170 ¥ =R D29

Newfoundland and Labrador Hydro 2019 Capital Budget Application D7



2019-2023 Capital Plan
Appendix D: Gas Turbine Planning Report

11.3 Generation OPLiONS ..o D30
2 00T 1ol [V ] oY 13PTSR D31
Appendicies

Appendix A: Hardwoods and Stephenville Capital Plan

Newfoundland and Labrador Hydro 2019 Capital Budget Application D8



[EY

O 00 N o Uu B~ W N

N RN N N NN N N NN P B R R R b o |y Ry
© 0 N O U B W N P O W W N O U1 B W N L O

2019-2023 Capital Plan
Appendix D: Gas Turbine Planning Report

1 Introduction

Newfoundland and Labrador Hydro (Hydro) owns and operates three gas turbine plants as part
of the Island Interconnected System (lIS). The Stephenville (SVL) gas turbine was commissioned
in 1975 and is located in the town of Stephenville. The Hardwoods (HWD) gas turbine was
commissioned in 1976 and is located in the west end of St. John’s. Holyrood Gas Turbine Plant
(Holyrood) is located at the Holyrood Thermal Generating Station and was commissioned in

2015.

The Hardwoods and Stephenville plants operate in either generation mode to meet peak and
emergency power requirements or synchronous condense mode to provide voltage support to
the IIS. The IS experiences voltage fluctuations that result from changes in the supply and
demand of electricity, requiring voltage correction to maintain proper voltage levels. System
voltage is managed, in part, by using synchronous condensing equipment. It stabilizes voltage
by acting as a shock absorber in the event that voltage drops due to system events. During
synchronous condensing operation, the voltage drop is limited to no more than five percent
below nominal operating levels of 230, 138, or 66 kV. Synchronous condensing is an important
function of the Hardwoods and Stephenville gas turbine plants. Holyrood gas turbine plant does
not have that capability. It was not a requirement of the plant when it was designed because IIS
voltage support was being provided by other means. All three plants have seen increased

operation from 2014 to present to support reliable customer service.

A condition assessment of the Hardwoods and Stephenville plants was completed in 2007 with
the objective of increasing the useful service life of the plants to 2025 and 2028 respectively.
The assessment was conducted assuming the limited operating regime of these plants would
continue until the end of the plants useful life. These condition assessments determine the

scope of the Gas Turbine Life Extension projects that were completed from 2010 to 2017.

In 2014, the operating regime of both Hardwoods and Stephenville materially increased. As part

of Hydro’s ongoing long term asset planning process, the increased operating regime

Newfoundland and Labrador Hydro 2019 Capital Budget Application D9
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necessitated that Hydro increase the operating and capital expenditures at both of these

facilities.

Since 2014, Hydro has experienced several in service gas generator failures that required
unforeseen additional capital and operating expenditures to ensure and improve the reliability
of the Hardwoods and Stephenville plants. Due to the increasing capital expenditures, in service
failures and the impacts on availability and reliability of the Hardwoods and Stephenville
facilities, Hydro conducted a long term asset planning review to determine the remaining useful
service life and the near and long term plans for both facilities. The asset management review
has identified that obsolescence issues relating to the prime movers of these facilities impact
the reliability of the facilities. The potential solutions to address the obsolescence issues will
have an impact on the long term reliability of the IIS and the best solution can only be
determined once the long term requirement for the plants have been determined. Thus, the
long term requirements for these facilities are being reviewed as part of Hydro’s on going
supply adequacy study, which will set Hydro’s system reliability criteria and will identify any
long term requirement for additional generation or synchronous condense sources. The result

of the supply adequacy study will be finalized and submitted to the Board in November 2018.

2 Description of Equipment and Operation

The Stephenville and Hardwoods gas turbines are both 50 MW modular plants designed and
supplied by Curtis Wright (CW), known as the MOD POD 50. These plants consist of two 25 MW
Rolls Royce Olympus C gas generators, two CW power turbines, powering a single 60 MVA
electrical generator (alternator) through two SSS clutches. The plants can operate in generation

mode to support the Island Interconnected System during times of peak demand.
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Figure 1: Hardwoods Gas Turbine
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Figure 2: Stephenville Gas Turbine
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When operating in generate mode, the gas generator pulls the working fluid (air) through the
air intakes where it is filtered prior to entering the gas generator. The gas generator then
compresses the air, mixes it with fuel and combusts the mixture to add energy to the fluid by
increasing its temperature and pressure. The hot gases are blown on the gas generator’s
turbine section to remove the majority of energy from the exhaust gases to drive the gas
generator’s compressor. The hot gases then hit the power turbine, where the remaining energy
is removed to drive the alternator. When generating with both gas generators in operation, the
plants can produce up to 50 MW of electrical power. The plants can produce up to 25 MW with
just one gas generator in operation. The plants are capable of providing synchronous condense

support to the IIS by operating the alternator decoupled from the power turbines.

3 Operational Regime

Since their original installation these plants have provided the following support functions to

the lIS:

e They are part of the island system reserve capacity and thus provide power under system
peaking and emergency/contingency conditions;

e In synchronous condenser mode, the units provide reactive voltage support for the major
load centers on the Avalon and Port aux Port peninsulas;

e The gas turbines are a part of the contingency plan for the reliable supply of power to the
St. John’s and Stephenville areas; and

e The units are used to facilitate planned generation outages and planned Avalon Peninsula

transmission outages.

The Hardwoods and Stephenville gas turbines operated a minimal amount from 1993 to 2013,

as shown in Table 1.
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Table 1: Gas Turbine Average Operating Hours 1993 to 2013

Plant Annual Average Annual Average Synchronous Total Average
Generating Hours Condense Hours Operating Hours

HWD 69 3055 3126

SVL 28 2460 2489

In 2014, the criteria for dispatching the units materially changed and they have since been
operated much more frequently and for longer periods with a good deal of operation at low
loads. The load demand on the IIS has continued to increase, and coupled with new dispatching

criteria, has resulted in dramatically increased operating hours for both plants as shown in the

Table 2.
Table 2: Gas Turbine Operating Hours

Year Hardwoods Stephenville
Generate Synchronous Total Generate Synchronous Total
Hours Condense Hours Hours Condense Hours

Hours Hours

2014 354 5,766 6,121 380 6,403 6,784
2015 410 5,626 6,036 236 4,749 4,985
2016 750 5,618 6,369 311 3,898 4,210
2017 323 7,126 7,449 140 7,666 7,807

To account for this change in operating regime, it was necessary for Hydro to reassess the
previous maintenance philosophy. It was determined that an increase in maintenance and
capital expenditures was required to ensure the level of reliability required to support the IIS

until the in service of Muskrat Falls.

4 Maintenance Philosophy

The maintenance philosophy prior to 2014 was developed based on the operational
requirements of the Hardwoods and Stephenville gas turbines at the time. Hydro carried out an
extensive asset maintenance strategy (AMS) review in 2009, which reviewed the operation and

maintenance practices for all of its assets, and compared Hydro’s strategy to manufacturer’s
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recommendations and to industry maintenance practices. This review determined the
appropriate level of maintenance to ensure the supply of least cost, reliable power. Some of the
key items of note from the AMS review for the Hardwoods and Stephenville gas turbines
where:

e bi-annual borescope of the gas generator;

e annual lube oil sampling and analysis;

o five-year filter replacement interval; and

e six-year instrumentation inspection.

Though these maintenance intervals were deemed suitable for the level of operation of
Hardwoods and Stephenville prior to 2014, it was not sufficient once the operating regime
changed in 2014. Starting in 2014, the Gas Turbine and Diesel team began continually
reassessing the AMS and modified it based on the new operational requirements. This resulted
in the following changes:

e semi-annual borescope of the gas generators;

e monthly lube oil sampling during the winter operating season;

e annual filter replacements;

e annual instrumentation inspection/calibration; and

e annual generator inspections with Original Equipment Manufacturer (OEM) support.

With these changes Hydro personnel can identify potential reliability issues before they occur.

5 Gas Turbine Reliability

The reliability of the Hardwoods and Stephenville gas turbines are measured utilizing the
Utilization Forced Outage Probability (UFOP) and Derated Adjusted Utilization Forced Outage
Probability (DAUFOP). UFOP is a metric that measures the percentage of time that a unit or
group of units will encounter a forced outage and not be available when required. DAUFOP is a
metric that also measures the percentage of time that a unit or group of units will encounter a

forced outage and not be available when required, but includes impact of unit deratings.
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The UFOP for Hardwoods and Stephenville from 2005 to 2017 are presented in Figure 3.
Hydro’s base planning assumption is UFOP 10.62% while the near term planning assumption for
UFOP is 20%. The average UFOP metrics for HWD and SVL since 2005 are 10.96% and 19.74%,
respectively, if the failure of the Stephenville alternator in 2012 is included. Since the change in
operating regime in 2014, the UFOP of both facilities have improved from 33.03% (HWD) and
15.55% (SVL) in 2014 to 2.91% (HWD) and 5.59% (SVL) in 2017. Since 2015 both facilities have
exceeded the CEA average UFOP for 2013 to 2017, which is 18.54%. The improvement in UFOP
can be attributed to modifications of Hydro’s gas turbine maintenance program to match the
new operational requirements, the lease of spare gas generators for installation in the event of
an in-service failure, as well as increasing the size of the gas turbine and diesel team to ensure

is it better resourced to respond reliability issues.
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Figure 3: Gas Turbines UFOP 2005 to 2017

The DAUFOP for Hardwoods and Stephenville from 2006 to 2017 is presented in Figure 4. Hydro
began reporting DAUFOP in 2018, thus the base planning assumption has not yet been set. The

near-term planning assumption is 30%. The average DAUFOP since 2005 for Hardwoods and
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Stephenville are 25.33% and 47.02%, respectively. The DAUFOP for Stephenville includes the
failure of the SVL alternator in 2012. Since the operating regime changed in 2014, Hardwoods
has improved to be consistently under the new 30% near-term planning criteria. Hardwoods
DAUFOP is consistent with the 2013-2017 CEA average DAUFOP of 25.56%. Stephenville has
been consistently higher than the CEA average since 2008. This was accomplished by
minimizing the impact of gas generator failures by installing leased spare engines to reduce the
total plant derating while Hydro’s gas generators were being repaired. The failure of gas
generators, and vibration issues with the End A berth in Stephenville, also negatively impacted
the reliability of Stephenville such that the DAUFOP has been over 30% since 2008.
Stephenville’s DAUFOP has historically been higher than Hardwoods due to the criticality of the
Hardwoods to the IIS. If a reliability issue occurred in Hardwoods, the impact of these issues has
historically been mitigated by removing the required component from Stephenville. This
improved the performance of Hardwoods while impacting Stephenville and as shown in Figure

4.
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Figure 4: Gas Turbines DAUFOP 2005 to 2017
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6 Operational Issues

The Hardwoods and Stephenville gas turbines have experienced several operational issues in
recent years. The reliability issues that have had the greatest impact on the reliability of the
plants have been related to the failure of the internal components of the gas generators. Since
2014, there have been six gas generator failures involving internal components of the gas
generators. Primarily, the combustion cans have deteriorated to the point of failure resulting in
additional damage to the High Pressure (HP) and Low Pressure (LP) turbine sections of the gas
generator. All of these operational issues have resulted in the removal and shipping of the gas

generator to an offsite facility for repair and/or overhaul.

7 Major Asset Status

As a result of the recent operational issues experienced at Hardwoods and Stephenville, in 2015
Hydro began an asset management review to determine the long-term ability to maintain the
major components of each plant. This analysis included reviews of recent inspections,
maintenance and failure history, and consultation with the OEM and OEM authorized
representatives to determine the long-term viability of the major components. The assets
included in the review are the gas generator (Rolls Royce Olympus C), power turbines,
alternator, step-up transformer, automatic voltage regulator (AVR), control systems, and the

unit auxiliaries. The key findings of these discussions are outlined below.

7.1 Gas Generator

In November 2004, Rolls Royce organized an Olympus operator’s forum to discuss with
operators their plans for their equipment’s future so that a support strategy could be
developed to manage the equipment to retirement. The information from the forum showed

that the majority of the fleet would be retired from service in the 2010 to 2015 time frame.

In May 2006, Rolls Royce issued a service bulletin related to future support for Olympus gas
generators to advise operators of the future support of these components. The service bulletin

stated that these gas generators were introduced into service in the early 1960s and have been
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out of production since 1985. As a result, it was then becoming increasingly difficult and
expensive to support these units. The volume of parts used in overhaul is very small and the
Olympus parts use old materials and technology, accordingly suppliers were very difficult to
find and would charge a premium to manufacture small quantities of parts. At that time, Rolls
Royce decided to continue to supply parts until 2010. They also advised that Rolls Wood Group
(RWG) would continue to maintain an overhaul facility for as long as there was sufficient

demand.

Rolls Royce further advised operators of Olympus installations to develop either a retirement
plan or a plan for continued operation of their equipment. Operators planning to operate past
2010 were advised to ensure they discussed their overhaul plans with RWG in advance so that
parts could be provisioned to support the demand. Operators planning for continued operation
past 2015 were advised to either plan to migrate to new products or build up a sufficient stock
of spare parts, gas generators, etc. to provide support for the equipment’s planned operational
lifetime. They also committed to work with those operators who expected to operate past this

date to put in place plans for continued support through to the equipment’s retirement.

The OEM authorized overhaul facility for the Rolls Royce Olympus C gas turbine is RWG. In 2015
and 2016, Hydro consulted RWG to discuss the long term ability to service the Olympus C
engines. RWG indicated that due to the age of the Olympus engines new replacement parts are
no longer manufactured. Likewise, while some cold end (inlet and compressor sections) parts
are available, there are very few new hot end (combustor and turbine sections) parts available,
and as such a full overhaul to OEM specifications is not possible. The alternative is to complete
repairs using rehabilitated components; however, some components such as life cycle limited
spacers no longer exist. Additionally, any repairs cannot be completed to OEM specifications,
which can result in increased vibration and limited service life, which Hydro is experiencing with

recently repaired gas generators.
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Hydro also contacted Alba Power, the third party overhaul shop that completed the most
recent overhauls of Hydro’s Olympus gas generators. They have utilized rehabilitated
components to complete repairs for the most recent overhaul as outlined above. They have
indicated that given our current operating regime, they would estimate our engines will last five
to seven years or 1500 to 2000 operating hours. This is far less than previously anticipated
following the completion of an overhaul. Hydro has therefore decreased the planned time
between overhauls to 4 years, meaning that at least one gas generator overhaul will be
required annually until 2025 assuming the plants continue to operate as they are currently
operated. Hydro currently plans to overhaul one of its gas generators in 2019, which was last
overhauled in 2013. Recent borescope inspections of this gas generator have indicated
problems with the high pressure turbine section, which will be repaired in a planned manner in

20109.

Due to this information, it is the Hydro’s position that the Rolls Royce Olympus C gas turbines

are obsolete and are now the end of their service life.

7.2 Power Turbines
Hydro consulted the OEM for the Curtis Wright power turbines to discuss the long term ability
to service the power turbines. FERN Engineering (the current OEM) has indicated that due to
the age of the power turbines that the number of new components available is very limited.
Also, the ability to have new components manufactured is becoming difficult and limited. This
has resulted in increased costs and lead times to have new components fabricated as they are
required. Some of the components of concern are:
e Power turbine blades: There are a limited number of new turbine blades available; there
are not enough to completely rebuild a power turbine in the event of a catastrophic
failure. There are a limited number of used power turbines available that might be

available for purchase. The cost and lead times are currently unknown.
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Power turbine casings: There are no new casings available. There are a limited number
of used power turbines that might be available for purchase. The cost and lead times are
currently unknown.

Bellows: The bellows (expansion joint between engine and power turbine) are of a
design that is prone to failure due to fuel being trapped between the internal
components of the bellows. This design was modified by FERN Engineering to reduce
the risk of this type of failure; however, Hydro’s bellows were not upgraded at the time.
Two such failures were experienced in Hardwoods in 2017, one due to the apparent
failure of an oil pipe within the engine resulting in accumulation of oil in the bellows and
a second due to issues with a fuel control valve. Due to the age of the bellows, the
tooling to fabricate/repair the bellows has to be custom made; resulting in increased
fabrication costs (~$200,000 US per bellows) and long lead times (approximately 42
weeks). Hydro is currently refurbishing two bellows to incorporate the FERN
Engineering’s proposed modifications. These refurbished bellows will be installed prior
to winter 2018.

Deflector Ring: The deflector rings are a mechanical seal, which deflect exhaust gases
away from the power turbine journal bearings to ensure the bearings do not overheat
and fail while in service. The deflector rings have a limited service life (approximately 18
to 24 months) due to the thermal cycling they experience. FERN Engineering has
indicated that the deflector rings, while still available, are becoming more difficult have

manufactured.

Due to the limited availability and increasing cost of new components of the power turbines,

the power turbines are considered to be at the end of their service life.

7.3 Alternator
Hydro consulted the OEM for the alternators, Brush GMS, related to the long term viability of
the alternators. Brush has indicated that there are no obsolescence concerns with the

alternators in Hardwoods and Stephenville as they have been replaced (Hardwoods) and
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rewound (Stephenville) recently. As these generators operate most often as synchronous
condensers, there is an option to convert the alternators to synchronous condense service only.

The alternators at both plants are therefore suitable for service for the foreseeable future.

7.4 Step Up Transformer

Hydro reviewed the latest inspection and test results for the step up transformers for the
Hardwoods and Stephenville plants. The transformers at both facilities do not show any serious
signs of deterioration despite their age. Hydro typically retires transformer assets based on test
and inspection results and not on age. The transformers at both plants are therefore suitable

for service for the foreseeable future.

7.5 Automatic Voltage Regulator

Hydro consulted the OEM, ABB Canada, for the Automatic Voltage Regulator (AVR) in
Hardwoods and Stephenville. The AVR in Stephenville was replaced in 2009 and is still
supported by ABB. ABB has advised that the AVR in Hardwoods has entered the limited phase
and is approaching the obsolete phase of its life cycle. As such it will be increasingly difficult to
support the AVR should operational issues occur. As such, Hydro has submitted a 2019 Capital

Budget Application proposal to replace the AVR in Hardwoods in 2019-2020.

7.6 Control System

Hydro consulted the control system OEM, ABB Canada, to confirm the long-term ability to
service these components. ABB did not identify any obsolescence issues with the distributed
control system; however, ABB did identify that the human machine interfaces (HMI) in
Hardwoods and Stephenville are obsolete. As such, Hydro has submitted a 2019 Capital Budget
Application proposal to replace the HMI in Hardwoods in 2019-2020. Replacement of the HMI

in Stephenville is currently under review.
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7.7 Balance of Plant

The scope of the life extension projects to date has been focused on the balance of plant
auxiliary equipment. As a result, many of the balance of plant components are suitable for an
additional 15 to 20 years of service. In addition, replacement systems and components are
readily available in the event of obsolescence or end of life issues. Therefore the balance of
plant equipment is considered to be suitable for service with appropriate component

replacement for the foreseeable future.

8 Plant Requirements

As part of the Hydro asset maintenance review completed for Hardwoods and Stephenville, the
above noted obsolescence issues were identified. To properly determine the necessity of
addressing the obsolescence issues at these facilities, Hydro is determining the near-term and
long-term requirement for both Hardwoods and Stephenville facilities. The near-term life of the
Hardwoods and Stephenville gas turbines is considered to be prior to the Muskrat Falls being
released for service plus a full winter’s operation which is estimated to be 2021. Whereas the
long-term life is considered to be post Muskrat Falls in 2021 and are currently under review as
part of Hydro’s on going supply adequacy study, the results of which will be known in

November 2018. The preliminary findings for both facilities are presented below.

8.1 Stephenville

Hydro is currently completing a resource planning and transmission planning review for the
Stephenville Gas Turbine. The planning review consists of a review of the near-term and long-
term generation requirements for the facility. The initial conclusion from the review has
determined that the Stephenville Gas Turbine will be required for the near-term future until
approximately 2021. The long-term requirement from a generating planning perspective,
additional local or total system generation, is currently under review as part of the supply

adequacy study, which will be finalized for November 2018.
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From a transmission planning perspective, the replacement of existing gas turbine generating
capacity is not required at the Stephenville site to meet transmission system planning
requirements at this time provided that a 230/66 kV, 40/53.3/66.7 MVA power transformer
with on load tap changer (and associated 230 kV and 66 kV circuit breakers and disconnect
switches) are added at Bottom Brook Terminal Station. The addition of the 230/66 kV
transformer at Bottom Brook Terminal Station will provide back up or spare transformer
capacity for the loss of existing 230/66 kV transformer T1 at Stephenville Terminal Station or

loss of 230 kV transmission line TL209.

8.2 Hardwoods

Hydro is currently completing a resource planning and transmission planning review for the
Hardwoods Gas Turbine. The planning review consists of a review of the near-term and long-
term generation requirements for this facility. The initial conclusion from the supply adequacy
review has determined that the Hardwoods Gas Turbine will be required for the near-term
future, until approximately 2021. The long-term requirement from a generating planning
perspective, additional local or total system generation, is currently under review as part of the

supply adequacy study, which will be finalized for November 2018.

From a transmission planning perspective, if the Hardwoods Gas Turbine is retired and not
replaced in kind, it will be necessary to:
e advance the addition of 230/66 kV transformer capacity in the Hardwoods — Oxen Pond
Loop in 2026;
e advance the rebuild of TL242 to avoid thermal overload for loss of TL266 over peak in
2031; and

e add an additional source of station service to Hardwoods 66 kV bus B8 in 2021.

9 Potential Solutions

As part of its on-going long-term asset planning process, Hydro has reviewed several options to

address the obsolescence issues currently being experienced at Hardwoods and Stephenville, if
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the units are required post 2021. The options Hydro has considered are status quo operations,
repower, the conversion of both facilities to synchronous condense operation only, and the

early retirement of both facilities.

9.1 Status Quo

This option includes the continued operation of the gas turbine facilities until their end of
service life as determined in 2007 as part of the “Condition Assessment and Life Cycle Cost
Analysis — Hardwoods and Stephenville Gas Turbine Facilities”, (HWD- 2025 and SVL- 2028). To
ensure the reliable operation of these facilities given their current operating regime, Hydro will
have to continue to invest significant capital, approximately $25.7 million, into these assets as
outlined below in the capital plan review. The majority of this investment would be overhauls
of engines based on time and condition based overhaul. Status quo is not considered a viable
alternative as the prime movers at each plant are obsolete and despite the suggested capital
investment of $25.6 million, the units would continue to experience operational issues and in-

service failures resulting in plant and system reliability impacts.

9.2 Repower

Since the main components impacted by obsolescence are the prime movers (gas generators
and power turbines) Hydro consulted the current suppliers of gas turbines to determine if
repowering of these facilities is feasible. Repowering consists of replacing the prime movers for
the plant and the associated auxiliaries as needed. In the case of Hardwoods and Stephenville,
the gas generators, power turbines, air intakes, exhaust stacks, lube oil systems, fuel oil
systems, and control system would have to be completely replaced or extensively modified to
successfully repower these units. This results in a capital investment comparable to the
construction of a new facility. Also, any of the repowering options would be a one-off design
and as such OEM support and troubleshooting would prove difficult. Thus repowering is not

considered a viable alternative should the facilities be required post 2021.
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9.3 Conversion to Synchronous Condenser Only

The prime movers for each facility are suffering from obsolescence issues, which results in
operational issues and increased Operating and Maintenance (O&M) costs to maintain an
acceptable level of reliability. If it is determined that both facilities are not required to provide
generation support, but voltage support is required for the long-term reliability of the IIS, both
facilities can be converted to a synchronous condenser facility. Starting of the alternator for
synchronous condense operation can be accomplished using the existing gas turbines or with
the installation of a pony motor fitted with a variable frequency drive (VFD). Conversion of
either of these facilities to a synchronous condense facility in either the near or long-term
timeframe will required the transmission system modifications outlined in the plant
requirements of this report. This is a viable alternative for the long-term future for these plants,
in particular Hardwoods, should the need for synchronous condense be identified as result of
the supply adequacy study. The cost of this option will be analyzed in the supply adequacy

report if additional synchronous condensing is required in the future system.

9.4 Retirement of Stephenville

The prime movers for each facility are suffering from obsolescence issues, which results in
reliability issues and increased O&M costs to maintain an acceptable level of reliability. The
current status quo operation into 2025 and 2028 is no longer a viable alternative, also it has
been identified that Stephenville will not be required to meet the transmission system planning
requirement if the required upgrades to the Bottom Brooke Terminal Station are completed.
Thus, the retirement of the Stephenville facility in 2021 can delay the retirement of the
Hardwoods facility for 1-2 years. The retirement of Stephenville will provide spares of the
obsolete prime mover components to minimize the impact of operational issues that may occur
at Hardwoods. Thus the Hardwoods facility can continue to operate until Hydro has exhausted
the spare components produced by retiring Stephenville. This option will require the proposed
modification to the Bottom Brook Terminal Station (230/66 kV, 40/53.3/66.7 MVA power
transformer, and associated 230 kV and 66 kV circuit breakers and disconnect switches) to

ensure reliability from a transmission planning perspective for the Stephenville area.
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9.5 Retirement

The prime movers for each facility are suffering from obsolescence issues, which result in
reliability issues and increased O&M costs to maintain an acceptable level of reliability. If it is
determined that these facilities are not required in any configuration for the long-term
reliability of the IIS, both facilities can be retired and decommissioned. Retirement of either of
these facilities in either the near or long-term timeframe will require the transmission system

modifications outlined in the plant requirements of this report.

10 Capital Plan

As shown in the attached tables, Hydro has prioritized the capital expenditures for the
Hardwoods and Stephenville gas turbines for 2019. The planned capital expenditures for
Hardwoods and Stephenville in 2019 include only the projects that will be required to ensure
reliable service until approximately 2021, when the Muskrat Falls is expected to be released for

service.

10.1 Original Planned Retirement

To ensure the reliable operation of the Hardwoods and Stephenville gas turbines until their
original retirement dates of 2025 and 2028 capital expenditures of $25.7 million will be
required. The capital expenditure planned for 2019 is approximately $3.2 million, which is
required regardless of the retirement date of the facilities. The detailed capital plan is outlined

in Appendix A.

10.2 Early Retirement 2021

To ensure the reliable operation of the Hardwoods and Stephenville gas turbines until the first
units in Muskrat Falls are placed in service a capital expenditures of $3.2 million will be required
in 2019. Subsequent capital projects are subject to change depending on the results of the

supply adequacy study. The detailed capital plan is outlined in Appendix A.
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11 Supply Adequacy Review Update

Hydro is currently in the process of reviewing its reliability criteria and assumptions as a part of
the Supply Adequacy Report (the Report), to be submitted to the board on November 15, 2018.
The result of this review will allow Hydro to, among other objectives, assess the impact of the
retirement of the Hardwoods and Stephenville Gas Turbines prior to the original retirement
dates of 2025 and 2028. This section provides an update on the process and the current state of

the Report.

Hydro currently reports to the Board two times per year on generation adequacy through the
Near-Term Generation Adequacy (NTGA) Report. This report is submitted in May and
November annually. The current report focuses on the ability of Hydro to reliably supply the
Island Interconnected System (IIS) until the winter of 2021-2022 under a number of scenarios.

The NTGA examines asset reliability, energy in storage, and forecast load, with appropriate
sensitivities modeled as required. To support this analysis, Hydro conducts a thorough
assessment of its assets and the potential risks to the reliable operation of key generation
assets, reflected in the projections of availability metrics based on historical data and the
anticipated impact of planned improvements. The NTGA also provides a probabilistic
assessment of generation in the form of Loss of Load Hours (LOLH) and Expected Unserved

Energy (EUE).

Previously, Hydro had prepared an annual Generation Planning Issues Report. This report
contained a discussion of load forecast and growth, sanctioned additions and retirements, suite
of alternative supply options, and culminated in an expansion plan to meet provincial
requirements. A separate report was produced addressing transmission issues. The last

Generation Planning Issues Report was published in 2012.

Newfoundland and Labrador Hydro 2019 Capital Budget Application D27



O 00 N o »uu b~ W N

N N RN N N N N N NN P P P R R p B Ry o) gy
O 0 N OO B B W N P O VW 00 N O U1 M W N L O

2019-2023 Capital Plan
Appendix D: Gas Turbine Planning Report

11.1 Future Supply Adequacy Reporting

In August 2017, Hydro committed to provide a Report to the Board on November 15, 2018

containing:

Demand and energy projections in the operational (<3 years) and planning (3-10 year)
horizons;

Asset integrity, in-service and retirement plans;

System adequacy analysis including the identification of potential capacity or energy
surplus/deficit;

Discussion of near-term resource options;

Generation expansion analysis;

Sensitivity analysis; and

Other issues as required.

In order to achieve this, Hydro intends to submit a report containing two volumes:

Volume I: (filed in November 2018 only)

Review of historical and industry practices
Recommended criteria and assumptions
Setting of reserve margin target

Alternate reserve margin targets for sensitivities

Volume IlI: (updated and filed annually)

Assessment of 10-year supply adequacy
Includes generation and transmission
Identification of sources of supply

Expansion required to meet planning criteria

After 2018, Hydro intends to request a modification to the Supply Adequacy Report submission

schedule to report on an annual basis. Volume Il of the report will be updated and filed

annually while Volume | will be a reference document for future assessment of supply
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adequacy. It is Hydro’s intent that the annually filed Supply Adequacy Report will incorporate
aspects of the NTGA report and the Generation Issues Report, serving to apprise the Board of

Hydro’s ability to provide reliable service for customers in both the near and long term.

As a part of this report, the reliability criteria and assumptions that Hydro currently uses will be
reviewed. Hydro has engaged a consultant, Daymark Energy Solutions (Daymark), to assist in
this review. Hydro, with the assistance of Daymark, will review the best practices of other
similar utilities, the NERC planning standards, and Hydro’s historical practices to develop a new

set of assumptions and criteria that will be appropriate for the system after interconnection.

11.2 Modelling
11.2.1 Historic Modelling
Historically Hydro has used Strategist, a software package developed by Ventyx, to calculate
LOLH and to develop expansion plans. Strategist has a number of limitations that make it
unsuitable after interconnection, including:
e Strategist does not support dynamic modelling of transmission lines. Accurate modelling
of the Labrador Island Link is key to an accurate model of the provincial system;
e Hydraulic generation is not well supported and models become less accurate as the
penetration of hydraulic generation increases; and
e The software will soon no longer be supported by manufacturer for new expansion

planning activities and support is becoming more difficult to find.

11.2.2 Transition to Plexos

In 2017, Hydro started looking for a replacement for Strategist, with Plexos being identified as
the preferred option. In August 2017 Hydro entered into a lease agreement with Plexos and is
currently in the process of migrating its models from Strategist to Plexos. It addition to
analyzing generation adequacy, Plexos is capable of embedding consideration of the hydrology,
transmission and external markets when evaluating system adequacy. Plexos is used heavily in

the utility industry, and is used by other Atlantic Canadian utilities.
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The development of the expansion plan will be done in two phases, the setting of the reserve
margin target and the development of the least cost expansion plan. Both will be done in
Plexos. The specific details of the modelling approach will be described in detail in the
November report. Hydro has engaged W H Energy Solutions, a Plexos modelling expert

consultant, to assist in the development and verification of the model.

11.3 Generation Options
As a part of the expansion plan a number of sources of additional generation are considered as
expansion candidates, should system conditions require generation expansion. Through its
Plexos model, Hydro will evaluate all of the potential options and choose the lowest cost
expansion plan that meets the reliability criteria. The following expansion options will be
considered:

e Fast start gas turbines (60 MW and 120 MW);

e Combined cycle combustion turbine (170 MW);

e New hydro (Island Pond, Round Pond, Portland Creek, Exploits);

e Hydro units (Bay D’Espoir 8, Cat Arm 3);

e Wind (9 MW and 100 MW);

e Solar;

e Battery storage;

e Customer Demand Management (CDM) including rate-based approaches;

e Curtailable load; and

e Market purchases.

Several thermal options will be considered, 60 MW and 120 MW Simple Cycle Gas Turbines and
170 MW Combined Cycle Gas Turbines. Both options will use diesel fuel and will have fast start
and synchronous capabilities. Several locations will be investigated for each thermal option.

There are three new hydro plants that will be considered, Round Pond, Island Pond and
Portland Creek. Round Pond and Island Pond are 18 MW and 36 MW units respectively, on the

Bay d’Espoir system. Portland Creek is a 23 MW isolated hydro plant on the Northern Peninsula.
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There are also two expansions to existing plants that are being considered as a part of this
analysis Bay d’Espoir Unit 8 and Cat Arm Unit 3. Bay d’Espoir Unit 8 is a 154 MW unit, identical
to Unit 7. Cat Arm Unit 3 is a 68 MW Unit, identical to the other two units at Cat Arm. Both

units would not provide any additional energy to the system, only capacity.

As an alternative to increasing new generation it may be more cost effective to offer incentives
to reduce customer demand. The two methods of reducing customer demand that will be
considered are curtailable contracts and customer demand management (CDM). Curtailable
contracts include the continuation of the large industrial curtailable load contracts that are
currently in place. CDM is providing incentives for smaller customers to reduce loads at peak.

There are several approaches to achieving this, which will be discussed in the final report.

12 Conclusions

The Hardwoods and Stephenville gas turbines serve several important functions to the IIS and
their local area. Several in-service failures have occurred in recent years that resulted in Hydro
completing an asset management review of both facilities. Asset review has identified that
many of the major components of at these facilities (gas generators, power turbines, HMIs and
Hardwoods AVR) are obsolete. Continued status quo operation beyond 2021 of these facilities
would require extensive capital expenditures to ensure the plants remain reliable until their
original retirement dates (HWD- 2025 and SVL- 2028). Given the age of the gas generator and
power turbines, the availability and condition of replacement components, and recent
operational issues, the risk of continued in-service failures is high even with the original capital

plan to reach the plants’ end of service lives.

It is Hydro’s opinion that these plants are not suitable for long term reliable operation as they
are currently dispatched.
Hydro has concluded the following options are possible dependent on the outcome of the
Supply Adequacy Review:

1. Retire both facilities in 2021 if there is no requirement for them to support the IIS.
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2. Convert Hardwoods to synchronous condense, if required, to support the Avalon
Peninsula and retire Stephenville in 2021. The requirement to do so is being considered
in Hydro’s November 2018 Supply Adequacy study.

3. If additional investment is determined to be required in the form of generation or
synchronous condense capability and Hardwoods is not the required solution,
Stephenville could be retired and spare components from Stephenville could be used to
increase the useful life of Hardwoods by 1-2 years, until a suitable replacement can be

constructed if required.

Hydro will maintain the Hardwoods and Stephenville facilities until Muskrat Falls is released for
service. Hydro has determined several viable options Hardwoods and Stephenville post 2021.
The exact plan for the units beyond 2021 will be confirmed in the supply adequacy report to be
filed in November 2018.
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1.0 Background

In Orders No. P.U. 5(2012) and No. P.U. 4(2013), the Board of Commissioners of Public Utilities (the
Board) directed Newfoundland and Labrador Hydro (Hydro) to file, in conjunction with its 2014 Capital
Budget Application, an overview in relation to the proposed capital expenditures for the Holyrood
Thermal Generating Station (Holyrood). The Board required that the overview include the following: !

e An updated outlook regarding anticipated changes in the role of Holyrood on the
system;

e an updated schedule of anticipated changes in Holyrood operations that may
reasonably be expected to have an impact on capital expenditure requirements;

e a summary description of all proposed Holyrood capital projects, including an
explanation of how such projects relate to one another and whether such
projects may be impacted by decisions yet to be taken regarding Holyrood's role
on the system;

e a summary guide to all internal and external reports filed in support of the
capital expenditure proposals, summarizing alternatives considered and
recommendations made; and

e an explanation of the necessity of all proposed capital expenditures in the

context of the anticipated changes in Holyrood operations.

In Order No. P.U. 42(2013), the Board further required Hydro to update and file the Holyrood
Overview report with future capital budgets. This report contains the update to the future

operation and capital expenditure requirements for the Holyrood Thermal Generating Station.

T Order No. P.U. 5(2012)

Newfoundland and Labrador Hydro 2019 Capital Budget Application 2
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Holyrood Overview
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2.0 Introduction

Hydro’s Holyrood Thermal Generating Station (Holyrood) is a critical part of the Island
Interconnected System (IIS). With three oil-fired generating units providing an installed capacity
of 490 MW, the plant represents approximately one third of Hydro’s total IIS generating
capacity and approximately one quarter of the total IIS capacity, when included with all other
customer-owned generation. Units 1 and 2 were commissioned in 1970 and 1971, respectively,
and Unit 3 in 1979. Units 1 and 2 were originally designed to produce 150 MW and were
upgraded to 170 MW in 1988 and 1989, respectively. Unit 3 retains its original configuration
and is rated at 150 MW. In 1986, Unit 3 was retrofitted with synchronous condensing capability
to provide voltage support on the eastern area of the IS during periods when power generation

from this unit is not required.

The three major components of the thermal generating process are the boiler, the turbine, and
the generator, with supporting systems such as fuel storage and delivery, controls, and cooling
and feed water supply systems. Through combustion of No. 6 heavy fuel oil, the power boiler
provides high energy steam to the turbine. The turbine is directly coupled to the generator and
provides the rotating energy necessary for the generator to produce rated output power to the
IIS. The generator itself is pressurized and cooled by hydrogen gas to provide maximum

efficiency both in heat transfer and reduced windage losses.?

Holyrood is essential for meeting both winter peak demand and annual energy requirements.
Holyrood supplies the balance of customer load that cannot be met by Hydro’s hydroelectric
generating facilities and purchases from non-utility generators. Annual production at Holyrood
will vary depending on hydroelectric reservoir storage and inflows. In the existing system
configuration, Holyrood units are also critical for securing the transmission and providing

voltage support for the major load centre on the Avalon Peninsula.

2 Windage losses refer to the losses sustained by a machine due to the resistance offered by air to the rotation of
the shaft. Windage Losses occurs in electric rotating machines such as motors and generators.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 3
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Figure 1: Holyrood Thermal Generating Station

3.0 Current Operational Outlook and Schedule

There have been two important changes to the IIS. The first is the in-service of a third 230 kV
transmission line, TL 267, between the Bay d’Espoir and Western Avalon Terminal Stations. The
second is the interconnection to the North American grid, achieved via the successful
integration of the Maritime Link (ML) and ongoing integration of the Labrador-Island Link (LIL).

TL 267 has increased Hydro’s capability to deliver power to the major load centre on the Avalon
Peninsula, eliminating the major transmission constraints on the IIS. The second is the
completion of the ML. The ML is a high voltage Direct Current (DC) line connecting the island of
Newfoundland to Nova Scotia, providing the first interconnection of the 1IS to the North
American Grid. To date, Hydro has made market purchases over the ML to both offset thermal

generation at Holyrood and gas turbine production.

Work is currently underway on the construction and integration of the Muskrat Falls Project
Assets. The Muskrat Falls Project includes an 824 megawatt hydroelectric generating facility at

Muskrat Falls and the Labrador-Island Link (LIL) that will transmit power from Muskrat Falls to

Newfoundland and Labrador Hydro 2019 Capital Budget Application 4
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Soldiers Pond on the Avalon Peninsula. The LIL will provide the IS with a second
interconnection to the North American Grid and provide the IIS with access to recapture energy
in excess of the Labrador Interconnected System requirements. The LIL is expected to be in-

service in the third quarter of 2018 and will be available for the 2018-2019 winter peak.

Once the LIL and the ML are in-service, Hydro expects to reduce Holyrood production by
importing energy from off-island supply. Hydro will continue to use Holyrood to provide reliable
service to customers, and as satisfactory operating experience is obtained over the LIL and the
ML, the Holyrood units will be placed in standby mode. The number of units placed in standby
mode will depend on the availability of reliable capacity and energy from off-island supply and

sustained reliable operation of the interconnections.

While in standby mode, the plant will remain fully available for generation and will be
periodically operated to ensure availability until Hydro is satisfied with the reliability of the
Lower Churchill Project assets. At that time, it is projected that the remaining fuel in the tanks
will be consumed, Units 1 and 2 and the steam components of Unit 3 will be decommissioned,
and Unit 3 will continue to operate in synchronous condenser mode only, with no generation

capability.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 5
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Holyrood Generating Station Requirements
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Figure 2: Holyrood Annual Production Requirements 2018 to 2022

Figure 2 indicates Holyrood’s forecasted annual production requirements for the five-year
period from 2018 to 2022. Forecasts are based on average hydrologic inflow conditions. The LIL
is expected to supplement the supply to the IIS by delivering recall power” in excess of Labrador
Interconnected System (LIS) requirements from Churchill Falls. The Holyrood production shown
for 2018 and 2019 assumes that both recall energy and contracted off-island supply are

available to reduce Holyrood production.

In 2020, the construction activities and final commissioning of the Muskrat Falls Project are
expected to be completed. Holyrood units will be operated as required to support successful

integration and commissioning of these assets. Once the assets have been successfully

*0n May 12, 1969, Hydro-Quebec (HQ) and the Churchill Falls (Labrador) Corporation (CF(L)Co) entered into a
power contract for the purchase of power from the CF(L)Co plant by HQ (the 1969 Power Contract). Pursuant to
section 6.6 of the 1969 Power Contract, CF(L)Co has exercised its right to recapture 300 MW of power (Recapture
Energy) generated at the CF power plant. Under the terms of a Power Purchase Agreement (PPA) between Hydro
and CF(L)Co (the NLH-CF(L)Co PPA) dated March 9, 1998, and amended on April 1, 1999, Hydro is able to, and
does, purchase up to 300 MW of Recapture Energy from CF(L)Co for use outside of the Province of Quebec.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 6
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commissioned, placed in service, and proven reliable, the Holyrood generating units will be

placed in standby mode until their subsequent decommissioning.

The production at Holyrood may vary from the forecast depending on customer requirements,
the timing of in-service of the Lower Churchill assets, the availability of off-Island supply, and

hydrologic conditions impacting Hydro’s hydraulic supply capabilities.

In summary, the specific phases of operation and the timeframes for each phase are
anticipated to be as follows:

e Phase 1 — Normal Production Phase (Completed - 2016 through to the second quarter
2018): All three units are available for prime power generation with Unit 3 also
available for synchronous condenser operation, as required;

e Phase 2 — Standby Production Phase (Second quarter 2018 through to the end of the
winter 2021): Units will be placed in Standby Mode as reliable off-Island supply is
secured, Unit 3 will be operated in synchronous condenser mode, as required; and

e Phase 3 — Post Interconnection Phase (Post-winter 2021): All Muskrat Falls Units have
been placed in-service and both the plant and the LIL have operating experience.
Holyrood Units 1 and 2 have been placed in Standby Mode, until decommissioning is
appropriate. Holyrood Unit 3 continues to operate as a synchronous condenser. There
will be no power production from Holyrood after remaining excess fuel has been

consumed.

3.1 Phase 1 - Normal Production Phase
In the existing system configuration, Holyrood was required to meet customer requirements.

This phase concluded as of the second quarter of 2018.

3.2 Phase 2 - Standby Production Phase
Following the in-service of the LIL and the ML, and prior to full availability of MF generation, the

Holyrood plant will continue to be an essential component of the provincial electrical grid. Until

Newfoundland and Labrador Hydro 2019 Capital Budget Application 7
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the end of the winter 2021, the plant will function as a standby facility and depending on the
availability of off-island supply, will operate at some level of base loading. While in standby
mode, Holyrood can be called upon to provide energy and capacity to the Island Interconnected

System as required.

During the period of standby operation, Unit 3 is expected to operate primarily in synchronous
condenser mode as required for system security, with the option to return to full generating

mode if required.

3.3  Phase 3 —Synchronous Condenser Operation Phase

Following the Standby Production Phase, remaining fuel inventory will be consumed and Hydro
will commence decommissioning of the thermal components of the station required for power
production. All Lower Churchill Project assets will be in service and sufficient operational
experience has occurred. Unit 3 will continue to operate as a synchronous condenser; however
there will be no power generation at Holyrood to meet system requirements. The conclusion of
power production is currently projected to be at the end of the winter operating season 2020-

2021 (March 31, 2021).

The systems to be decommissioned at this stage include:
e The fuel storage and delivery system, including the tank farm and day tank;
e the boilers, including air systems and emission monitoring systems;
e the feedwater and condensate systems, including the deaerator systems; and

e the marine terminal.

The systems required for synchronous condenser operation following the standby phase
include:
e Unit 3 synchronous condenser specific equipment including the unit generator and
exciter; and

e auxiliary systems including electrical, controls, cooling water, fire protection, etc.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 8
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Table 1: Holyrood Operating Requirements 2018-2022

. Holyrood
Holyrood Total Unit . .
. . Annual Required Production as
Year Production Operating .
Hydro Generation Percentage of
(GWh) Hours
Total Load
2018 807 10,272 7,072 11%
2019 467 6,696 7,139 7%
2020 450 6,446 7,111 6%
2021 282 4,032 6,995 4%
2022 25 371 6,872 0%

4.0 Maintenance Strategy through the Operational Phases

Phase 1 is complete. Scheduled overhauls of plant equipment, such as auxiliary system pumps,
were continued during this phase to ensure plant reliability. The upgrade of equipment at or
near the end of its useful service life and replacement of obsolete equipment that could no
longer be maintained was also continued with serious consideration given to the short service

life.

Phase 2 starts the evolution of the plant maintenance strategy. While significant changes will
not be made at this point, as unit reliability will continue to be important during the standby
period, equipment maintenance intervals may change. As some intervals are based on annual
operating hours, extension beyond more typical timeframes during the standby period may be

achieved in some instances, allowing Hydro to reduce cost while maintaining reliability.

In Phase 3, assets with operational requirements beyond the post-winter 2021 timeframe will

continue to be optimally maintained with investment reflecting that continued requirement.

5.0 Holyrood 2019 Capital Plan Summary
The complexity of the thermal generating units, along with the age of the Holyrood plant and
changing requirements for Holyrood, necessitates a review of the assets to ensure future

generating requirements can be met. Condition assessments and inspections ensure that

Newfoundland and Labrador Hydro 2019 Capital Budget Application 9
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critical systems receive the appropriate level of refurbishment. Additionally, preparation has
begun to operate in synchronous condenser mode as part of the Phase 3 operational

requirements.

The 2019 capital project proposals (Tables 2, 3 and 4) were prepared considering asset
condition, equipment obsolescence (both end-of-life and availability of support), and forecast
production requirements to identify the necessary rehabilitation and replacement projects to
ensure customer needs can be met. In the event of unforeseen failure or unexpected as-found

condition, adjustments or additions may be required beyond the current plan.

Table 2 provides a summary description of all proposed 2019 Holyrood capital projects. All of
the proposed projects are required to ensure that the Holyrood facility is available and ready to
ensure reliable service for Hydro’s customers in advance of the full in-service of the Lower

Churchill Project assets.

Hydro is managing several deteriorating pieces of infrastructure, notably the waste water
basins building, concrete exhaust stacks, and fuel oil storage tanks, with the intention of
reaching end-of-generation life with minimal refurbishment costs. Condition assessments are
completed annually and minor interventions are addressed as a means to mitigate safety and
asset integrity risk. Should additional measures be required, Hydro will seek capital

refurbishment at that time.

The Condition Assessment and Miscellaneous Upgrades project relates to plant common
support systems and infrastructure, which are required to ensure the plant continues to
operate safely, reliably, and with regulatory compliance through the normal operation and

standby production phases to post-winter 2021.

The Replace 258 VDC Battery Chargers and Batteries project, Overhaul Unit 3 Turbine Valves

project, and the majority of the scope of the Condition Assessment and Miscellaneous

Newfoundland and Labrador Hydro 2019 Capital Budget Application 10
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Upgrades project relate directly to the major components (i.e. boiler, turbine, generator, and
associated supporting systems) of the power generation process. These projects relate to the
steam turbines, generators, boilers, and associated systems required for safe and reliable

operation.
Table 3 provides a summary guide to all internal and external reports filed in support of the
capital expenditure proposals summarizing the alternatives considered and recommendations

made.

Table 4 provides an explanation of the necessity of all proposed capital expenditures in the

context of the changes in operations at Holyrood.

Table 2: Holyrood Projects Included in the 2019 Capital Plan

. Proposal
Project Scope Summary .
Location
Overhaul Unit 3 This project proposes the completion of a >$500k
Turbine Valves scheduled overhaul of Unit 3 turbine valves. This Projects
overhaul consists of total dismantling of all turbine Tab 2
valves, inspection of the valves, lapping of the
valve seats, and adjustment of valve clearances.
Replace 258 VDC This project proposes the replacement of two >$200k and
Battery Chargers and banks of 258 VDC batteries and associated <5500k
Batteries chargers that are beyond the expected life cycle
for these products. The battery banks provide
power to the emergency lube oil pumps of Unit 1
and Unit 2. It is critical for safe operation that
these batteries function properly during a loss of
power to the electric turbine and generator
bearing oil pumps.
Condition Assessment  The scope of the proposed project consists of >$500k
and Miscellaneous three separate pieces of work. The primary piece Projects
Upgrades of work is to perform a condition assessment Tab 3

related to internal components of the main steam

Newfoundland and Labrador Hydro 2019 Capital Budget Application 11
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. Proposal
Project Scope Summary .
Location
generators (boilers) and also associated external
high energy piping. This work is part of a three-
year program that will be completed in 2019.
Additional Level 2 condition assessment work will
be completed on other critical systems in the
plant. Finally, miscellaneous upgrades will take
place. These upgrades will include an upgrade to
the site security camera system, and boiler
component replacements, such as the
replacement of expansion joints.
Thermal In-Service The purpose of this program is to allow >$500k
Failures completion of capital work due to failure of Projects
equipment, or the recognition of an incipient
failure that cannot wait for the next capital
submission cycle. Previously, capital work of this
nature required a supplemental submission for
approval. This project also includes the purchase
of critical capital spares to reduce downtime and
increase availability should a failure of a key
component occur.
Table 3: Reports Filed in Support of the 2019 Project Proposals
. . Alternatives .
Project Reports filed . Recommendation
Considered
Overhaul Unit 3 - There are no Overhaul turbine valves
Turbine Valves alternatives
Replace 258 VDC - There are no Replace the battery
Battery Banks alternatives banks and chargers
Condition Holyrood Thermal There are no Perform condition
Assessment and Generating Station alternatives assessment and
Miscellaneous Level Il Condition upgrades.
Upgrades Assessment 2017 NDE
Inspections

Newfoundland and Labrador Hydro 2019 Capital Budget Application 12
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Thermal In-Service There are no Complete

Failures alternatives refurbishments/
replacements as

required

Table 4: 2019 Project Necessity in the Context of Changing Role of Holyrood

Major System

Project
or Subsystem

Necessity by Operational Phase

Phase 1 Phase 2° Phase 3°
Fuel Storage & No projects included - - -
Delivery
Feedwater & No projects included - - -
Condensate
Boiler Condition Assessment and - Required Not
Miscellaneous Upgrades required
Turbine Generator  Overhaul Unit 3 Turbine Valves - Required Not
required
Replace 258 VDC Battery Charger - Required Not
and Batteries Required
Cooling Water No Projects Included - - -
Systems
Buildings & Condition Assessment and - Required Required
Grounds Miscellaneous Upgrades

Common Systems

No projects included

6.0 Holyrood 2019-2023 Capital Expenditures Outlook

Capital investment will be necessary throughout the period of 2019 to 2023 to ensure
continued security of supply and maintenance of the level of service required in generation and
synchronous condenser operations. Various types of investments and expenditures for the
Holyrood facility are anticipated, including refurbishment, upgrade or replacement of failed or
obsolete equipment, and general plant infrastructure work. In reviewing future capital projects

for Holyrood, Hydro has considered the three phases of operations and will submit for approval

* Phase 1, 2016 to Q2 2018, is complete — normal production.
> Phase 2 — Q2 2018 to end of Winter 2021 — stand-by production.
® Phase 3 — Post-Winter 2021 — synchronous condenser operation.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 13
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only those projects it deems necessary for the safe and reliable operation of the plant as a

generator up to the time of decommissioning.

Capital projects proposed are reviewed in light of the future plant requirements and considered
essential to fulfill Hydro’s mandate to serve its customers and meet safety and environmental

requirements.

The maintenance strategy for Holyrood to its end-of-life as a generating station is to extend the
life of the existing assets at minimum cost through continued preventive maintenance, repair,
and rehabilitation, where critical, to provide safe and reliable energy at the forecast levels. In
cases where repair and rehabilitation are not viable alternatives, and where the associated
assets remain critical to operation, assets will be renewed in the least-cost manner. Phase 1 is
complete. Phase 2 entails minimal changes in the maintenance strategy since the plant is
generally expected to produce with a high level of reliability through to commissioning of the
Muskrat Falls Project and must be fully available until winter 2021. Non-critical assets will
receive minimal attention and may be allowed to deteriorate where such action does not
significantly increase risk to safe and reliable production. Assets with operational requirements
beyond 2021 will continue to be optimally maintained with investment reflecting that
continued operation requirement. Data will be collected from inspections, on-line monitoring,
and formal condition assessments and used to determine the optimal work plan for the assets

in light of the changing role of Holyrood.

Figure 3 provides the planned level of expenditure for Holyrood over the 2019 to 2023 period.
The annual average expenditure is $7.3 million, ranging from a high of $11.2 million in 2021 to a
low of $4.6 million in 2023. Projects planned for the pending five years include:

e $3.1 million for the overhaul of the Unit 3 Generator;

e $4.8 million to replace Stage Il Electrical Distribution Equipment; and

e $7.1 million for the rewind of Unit 3 generator stator.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 14
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1 All of these projects are required for the Phase 3 operation. Planned expenditures for the five

2 year period total $36.8 million.

Figure 3: Holyrood Capital Expenditures 2019 to 2023

15 4

10

Annual Capital Expenditures ( $ millions )

2019 2020 2021 2022 2023
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Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station
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Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

1.0 Introduction

In Order No. P. U. 14(2004), the Board of Commissioners of Public Utilities (the Board), directed
Newfoundland and Labrador Hydro (Hydro) to “file a ten year plan of maintenance
expenditures for the Holyrood Generating Station (Holyrood) 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 the following report. Capital expenditures for the
Holyrood plant are submitted annually to the Board with other Hydro capital proposals as part

of the annual capital budget application, as well as in the Holyrood Overview.

This report addresses the identified and expected maintenance expenditures for the years 2019
to 2028 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 48 years and that Unit 3 and its associated equipment have been in service for 38
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, uniform ten-year plan of SEM is difficult to complete. The harsh operating
environment, evolving production requirements, and the age of units may trigger revision of
the maintenance plan to address unforeseen events. 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 Holyrood.

! Board Order No. P.U. 14(2004), at page 166.
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Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

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 the impact on safe,
reliable service when applying maintenance strategies and tactics. There are four main types or
categories of maintenance undertaken at Holyrood, including: 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 rather than repairing them when it is less costly to do so.

> Board Order No. P.U. 14(2004), at page 64.
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Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

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 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.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 3
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Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

2.3 Boiler Overhauls

Boiler overhauls consist of the maintenance and refurbishment work required to ensure
reliable boiler operation for the upcoming season. 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, 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 overhaul. In some cases the nature of defined

work meets criteria for capitalization, and in such cases 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 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 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 Holyrood 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.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 4
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Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

4.0 Detailed Analysis

Appendices A through D 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 2019 to 2028. Appendices B through D, inclusive, 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 2019 to 2028 in
each of the major equipment groupings. The categories listed are:

e Preventive: Routine preventive maintenance activities carried out every year.

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 and 2021, all boiler overhauls
are expected to be on a reduced scope. No boiler overhauls are expected beyond 2021.

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

environment, reliability, or cost benefit analysis.

Appendices C and D provide a listing of the remaining equipment groupings, including Common
Equipment, Building and Grounds, Water Treatment Plant, Waste Water Treatment Plant and

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

It should be noted that this ten-year plan spans the period during which the role of Holyrood
will change as a result of the interconnection between Labrador and the Island. These events
significantly impact cost and activity levels for Holyrood for the standby period and for the
synchronous condenser period, as reflected in this plan. Generation from the Holyrood Thermal
Generation Plant has already started to reduce as a result of the availability of the Labrador
Island Transmission Link and the Maritime Link. The units at Holyrood will start to be placed in

standby mode as these systems are fully proven to be ready for reliable service, and units at

Newfoundland and Labrador Hydro 2019 Capital Budget Application 5
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Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

Muskrat Falls are brought on-line. The timing of the final shut down and repurposing of the
Holyrood plant will be made once commissioning of the infrastructure related to the Muskrat
Falls Project is complete in 2020 and reliable service has been demonstrated over the following
winter period. This is anticipated 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 2018 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.

Hydro does not normally use any escalation in its five-year operating plan at the Plant or
regional level as the five-year plan is primarily used for internal purposes and generation of
work plans rather than detailed financial planning. However, in the attached ten-year plan, a
single escalation factor of 2.5% per year has been used for 2019 to 2028 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.

5.0 Summary

This Plan is based on the 2019 budget for system equipment and adjusted for future years 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 Plant. 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.

Newfoundland and Labrador Hydro 2019 Capital Budget Application 6



Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station
Appendix A

Appendix A
Total Holyrood 10 Year SEM Expenditures (S000s)

Newfoundland and Labrador Hydro 2019 Capital Budget Application Al



Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

Appendix A

€€9'TS 0€9‘TS GSS‘TS  TSS‘TS  O0£9'TS  LLV'TS 8OP'TS  TS6'TS  6L0'SS  169°LS IN3S pooJAjoH |ero)
0s LES 0s GeS 0STS €€S 0s 19$ 8TTS ¢S s323(04d SunesadQ |er0]
LETS €ETS 0€TS LTTS veTs 1718 8TTS STTS STTS TS IN3S [€30] SUlIOJUOA |BIUSWUOIIAUT
65 65 65 65 8% 8% 8% 8% 8% 0TS IN3S [e101 Jueld IMM
ves €S €S 44 [443 128 1S 0¢s 85S LSS IN3S [e301 Jueld I
€5€S rreS 9€€$ LTES 6T€S TTes ¥0€S L6TS 6875 [4:14 IN3S |e10L SspunoJs g ssulp|ing
008S 18L$ 4VAS EvLS YAAS LOLS 0695 €/9S 66€TS  0T8'TS IN3S [e30] Juswdinb3 uowwo)
TT€S €0gs 96¢S 68¢S [4:14 QLTS 89¢S 7928 €00'TS  088TS IN3S [B101 € HUN
0$ 0s 0s 0S 0s 0S 0S 85¢S Z60'TS  0TV'TS IN3S [e101 Z Hun
0$ 0s 0S 0S 0s 0s 0S 85¢S 966S T/8TS IN3S [B301L T HuUN
870¢ LT0T 970t 14114 vzoz €20C 44114 120¢ 0202 610C
lead\ aseg

A2

Newfoundland and Labrador Hydro 2019 Capital Budget Application



Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station
Appendix B

Appendix B
10 Year SEM Expenditures for Generating Units (S000s)

Newfoundland and Labrador Hydro 2019 Capital Budget Application B1



Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

Appendix B

TTE €0€ 96¢ 68¢ e8¢ SLe 89¢ 9 €00‘T 088‘T € 'ON Jun -|ejol
0 0 0 0 0 0 0 0 0 0 € Hun - syafoid dO |er0L
uea|) |eaiway) 493|109
s339lo4d Sunesado
TTE €0€ 96¢ 68¢ [4:14 SLe 89¢ [4°r4 €00‘T 088‘T |eroaqns
0 0 0 0 0 0 0 0 vy ISTT H/O J3li09
SvT 1374 8€T SET TET 8¢T ST [44) T9¢ 6€€ 9A1123410)
991 91 84T 12°)" osT LYT evl ovT 00¢€ 06€ 9AllUaA3Ud
€ "ON Mun
0 0 0 0 0 0 0 8s¢ 60T 0T ¢ 'ON Mun -|ejol
0 0 0 0 0 0 0 0 0 0 zHun - s¥afoid do |eroL
uea|) |eaiway) 493|109
s3129foad Sunesado
0 0 0 0 0 0 0 8s¢ 60T o't |eroaqns
0 0 0 0 0 0 0 0 8¢S 00L H/0 43109
0 0 0 0 0 0 0 oct 8S¢ GEe 9AI123440)
0 0 0 0 0 0 0 8€T 96¢ S8€ CUMVEZ R
C 'ON uun
0 0 0 0 0 0 0 8s¢ 966 TL8T T 'ON Mun -|ejol
0 0 0 0 0 0 0 0 0 0 T Hun - s309foid dO [e30L
uea|) |eaiway) J3|109
s3129fo4d Sunesadp
0 0 0 0 0 0 0 85S¢ 966 T/3T |eroaqns
0 0 0 0 0 0 0 0 [472% IST'T H/0 43109
0 0 0 0 0 0 0 oct 85S¢ SEE 9AI1239440D
0 0 0 0 0 0 0 8ET 96¢ S8€ 9AlJUaAaUd
T "ON Mun

8¢0¢ L20¢ 9¢0¢ Y4114 124114 €¢0¢ (44114 T20¢ 0coc 6T0C

B2

Newfoundland and Labrador Hydro 2019 Capital Budget Application



Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station
Appendix C

Appendix C
10 Year SEM Expenditures for Ancillary Units (S000s)

Newfoundland and Labrador Hydro 2019 Capital Budget Application C1



Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

Appendix C

ve €¢ €¢ [44 [44 T¢ T¢ (514 1T 6€T lue|d Juswieal] 191eM\ -|elol
0 0 0 0 0 0 0 6C €9 8 d1M - s393f0id dO |e30L
0 0 0 0 0 0 0 6¢ €9 4] JudwWade|day uisay
s309fo4d Sunesado
e €¢C €¢C [44 [44 1¢ 1¢ 0¢ 89 LS jeroiqns
TT ot ot 0T 0T 6 6 6 9¢ S¢ 9AI1123410)
€1 €1 [4) [4) [4) [4) 11 11 €€ [43 9AIIUBAUd
jue|d Juawiea] Ja1e
€S€E 14743 9€€e JX43 6T€E [4%3 0€ L62C 68¢ 8¢ spunoip 3 s3pjg - |eloL
0 0 0 0 0 0 0 0 0 0 spunoug 13 s3p|g - s303[o4d dO |e10L
s3129foud Sunesado
1313 14743 9€€e JX43 6T€E [4%3 1013 L6T 68¢ [4:14 jexoiqns
8¢ LT 9¢ 9¢ S¢ 144 144 €¢ €C (44 9A1129.40)
Y43 JARS 60¢ [40}3 v6¢ L8¢C 08¢ €LC £9¢C 09¢ 9AllUBAR.d
spunoJp 1 sSuipjing
008 8L 9L 13774 SeL L0L 069 €49 66€T 028t juawdinb3 uowwo) - [e3o|
0 0 0 0 0 0 0 0 0 0 uowwo) - s33foid dQ |er0L
sy1o9foid Sunesado
008 8L 9L 13774 Y44 L0L 069 €49 66€T 08T jexoiqns
S6 €6 T6 38 98 78 4] 9L (474" S8t 9A1129.140)
S0L 889 T/L9 S99 6€9 €79 809 L6S LST'T GE9'T 9AIIUaAUd
juawdinb3 uowwo)

8¢0¢ Le0¢ 9¢0¢ T4 74114 €20¢ (44114 Te0e 0coc 6T0C

c

Newfoundland and Labrador Hydro 2019 Capital Budget Application



Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station
Appendix D

Appendix D
10 Year SEM Expenditures for Ancillary Units (SO00s)

Newfoundland and Labrador Hydro 2019 Capital Budget Application D1



Plan of Projected Maintenance Expenditure 2019 — 2028 for Holyrood Generating Station

Appendix D

8¢°6 S0°6 €8'8 29’8 T¥'8ST 0C'8 00°8 00°8 SL'L 60°S8 jusuneal] Jaje/\ 21se\ - [ejoL
000 000 000 000 00°0ST 000 000 000 000 00°'sL dLMM - s333[oid dQ |e3oL
00°SL inQO-ues|) uiseg snonuiuoy d LMM
00°0ST Suuea|) uiseq d1polad d LMM
s323loud Suneisado
8C°6 S0°6 €8'8 29’8 '8 0C’8 00'8 00'8 SL'L 60°0T |eloigns
9 €SV 'y TEY ocy oT'v 00’V 00 88°¢ v0°S 9A1128110)
79'v €Sy 'y TeY 0c'v oT'v 00'v 00'v 88°¢ 70'S 9AIIUBA3Ud
jue|d Juswieal] 191e\\ 31Se\
LLIET 66°69T 8T'0€T 08°19T T6°€CT 00°vST v6°LTT 89°911 1 AVAY 9¢'961 SuloNuUOA |e3UBWUOIIAU] - |BJOL
000 S6'9¢ 00°0 6L'V€ 000 TT°€€ 000 ¢S'TE S€'SS 00'¥8 JuswuoJIAUg - s3a3f0ud dO |er0L
GG'9¢€ 6L'VE TT €€ ¢S'TE 00°0¢€ jue|d [9salq pue 19
000 000 00°0 00°0 000 000 000 000 SE'SS 00'¥S lue|d [lewusyl
s323loud Sunesado
LLIET VP EET 8T'0€T T10°LCT T6°€CT 68°0¢CT v6'LTT 90°'STT 90°'STT 9¢'C1l |eloigqns
8C'LTT [4A4%" €9'TTT 06'80T SC'90T 99°€0T €T'TO0T 99°86 99°86 9¢'96 9A1123410)
67’61 ¢0'61 99'8T 0T'8T 99°/1 €CLT 1891 o9t o9t 0097 9AIIUBA3Ud
Suonuol |eIUBWILOIIAUT

8¢0¢ £e0t¢ 9¢0¢ S¢0¢ veoc €¢0¢ (44114 T20¢ 0cot¢ 6T0C

D2

Newfoundland and Labrador Hydro 2019 Capital Budget Application



I i m{aim






2019 Capital Budget: Overview

0961592 T'T6E'SS 8'89T'STT 0°'SE6'T6 198png |ende) |ejo|

0'000°T 00 0'000T 00 SWIa}| UIISII0JUN 10} DUBMO||Y

Sv6CCT SUTT 7'66S°8 8°7CSC saipuadoud jesauan

8'72098T vLeL'sy 6'G96'SL L'6TEY9 suollesadQ |eany pue uoissiwsued |

L'8/T°99 S'T6v'8 L'€09CE §'780°st uojjelauan
(0009)

|eyo) sieapainmnd  6TOZ M“ww_ocmnxm_

Al

Newfoundland and Labrador Hydro 2019 Capital Budget Application


samcarfp
Line

samcarfp
Line


: Summary by Category

2019 Capital Budget

0°961°59C T'T6E'SS 8'891'STT 0°'SE6'T6 123png |exde) |ejo)
0'000°T 00 0'000T 00 SWIa}| U2SAI0HUN 104 BIUBMO||Y
S'v6CCT STUT'T 76658 8225t sa1349doud |e1auan |e30 ]
S'876 00 €889 ¢'09¢ dAIRIISIUIWPY
6'€9CY 6’765 8'T00C TL99°T uonellodsues|
0'68%‘S 9'LLS 0'CIEY ¥'66S [0J3U023|31
T'L6S'T 00 T°L6S°T 00 SW91SAS uoewlou|
sa134adoud |esauan
8220981 LeL'sy 6'596'SL L'62EV9 suoijesadQ |einy pue uolssiwsuel] |10}
8'Tr0'T 00 1'628T L'ETT juawdinb3 pue sjoo|
9CLTT 00 (61T ¢'SL Sui919N
9’766 et 'S9L 0'v0T saluadoud
TOE LT L'E€TT'6 8°LTSVT L'V69°E uollelauan
v LTY'ST 0'0T8’S 6'6ST'CT WA%7 uonnquasiq
S'SrTe 00 OvILY STELLT uoIssIwsues |
L'9TH'ETT €'T85°0€ €TLLOY T°€90°CH SUOIEe)S [BUIWIDL
suonjesadQ |edny pue uoissiwsues|
L'8LT'99 SZ6v's L'€09°CE 5°280°Ss¢ uoljeJauan |ejo
6’811 00 6'871 00 juswdinb3 pue sjooy
67991 L'LTE ¥7'61€9 8,786 sauigany seo
6'6TC'L 00 9'6ET'L €08 jueld [ewsayy
0'SYETY R AN 8'G66'ST v'vL1'ST jue|d di|neJpAH
uonesauan
(0009)
810¢
leloL sieapaimng  6TO0T o1 popuadxy

A2

Newfoundland and Labrador Hydro 2019 Capital Budget Application


samcarfp
Line

samcarfp
Line


: Detailed Breakdown

2019 Capital Budget

6'6TC'L 00 9'6€ET'L €°08 jue|d jewayl |ejol
01d 00€e 00 0°0€¢€ 00 pooJA|oH - syueg Aia1ieg DAARST 22e|day
LTD 00SZ'T 00 00SZ'T 00 saJn|ie4 92I1AI9S-U| [ewIaYL
62 8'896'T 00 8'896'T 00 POO0JA|OH - sapel8dn Snoaue||3SIA PUB JUBWISSISSY UOILIPUOD
LD S'06C‘E 00 S'06C'S 00 POOJA|OH - dA|BA BUIGIN] € HUN [NEYISAQ
9'08¢€ 00 €°00¢ €08 pooJA|OH - S1SIOH pue saued) apesddn

JUE[d WYL

0'SvE‘ey 8'vLT'S 8'566'ST v'vLTST jue|d dlnespAH |ero)
174%9) 0'0SC‘T 00 0°0SC‘T 00 S9Jn|le4 92IAJI9S-U| dI|nelpAH
2 6'8€8°ST TShL9 L'€606 00 (0Z0Z-6T0T) UOIIBZIUISPOA PUB JUBWYSIGINSSY UOIIRIBUID JinelpAH
IS 747 00 6'89T 9. snouep - syuswanosdw| Aduaidiyyg A3iaug
¥'80S°C 00 G'798°1T 6°'St9 Jiods3,p Aeg - Aem||1dsS JaAIY uow|es Jo uollesadQ 910wy [|eisu|
0'LPE'E 9'6Ch'T 0°/.8 ¥'0v0'T Jlods3,p Aeg - 9 01 T SHUN S|0JIUOD J1IOX] dde|day
T LYEY 00 9'09%'T 5'983C J1ods3,p Aeg - S921AISS UOIIRIS ASNOYJIIMOJ YSIgnsay
S'809VT 00 T'€8C'Y ¥'STe0T (6T0TZ-8T0T) UOIIBZIUISPOIAl PUB JUSWYSIGINIDY UOIIEISUSD l|nelpAH

iue|d d1nepAH

(000$)
810Z uonduasaq 19foid
joyaseq |erol sleap ainind  G6I0T RS

A3

Newfoundland and Labrador Hydro 2019 Capital Budget Application


samcarfp
Line

samcarfp
Line


: Detailed Breakdown

2019 Capital Budget

S'svbee 00 O'vIL'Y STELLT uoissiwsues] |eol
S€D 0'/97'C 00 0'L9%'C 00 SnolJep - wea304d Juswadeue|p aul] 9|0d POOM
S'8L6°6T 00 (WA 74k STELLT uoI1auu02431u] A3||eA AddeH o1 s|jeq 1esnA
uoissiwues |
LITY'ETT €'T85°0€ €TLL'or 1°€90°CY SuoI1eIS |eUIWID] |e30]
€Td 0'¢6v L'20v €63 00 Auoyiuy °1S - uoileIsqns 3|1qO|A 40} UOIIe]S [eulwld] dpet3dn
[470) 0°000°T 00 0°000°T 00 saJ4njie4 921AJ9G-U| UOIILIS |eulwla |
(448 6'7S6'6C 8'T90°6T T'168°0T 00 (020Z-6T0T) UOI11LZIUISPOIA PUE JUSWYSIQINSY UOIIRIS [eUIWIS |
G'996 00 9'969 6°0LC Swa3sAS Jamod D@ 3|IqOIA 3seydind
o'vi6 00 8°L8L 98T 9|ep3ulids - uoesiiA Poo|4 Uollels |eulwJad] Juswa|dw
T'GEEC 00 1°980C 0'6%C sueyong - 71 JowJoysuel] ade|day
L'S61°9C 00 1'G29°8T 9'0/T'8 (6T0Z-8TOT) UOIIRZIUISPOA PUB JUBWIYSIGINSDY UOIIEIS [BUIWID |
5’00605 89TT'TT €'/659 ¥'98T'€€ (0Z0Z-9T07) snoleA - siaxealg Hnaui) apessdn
Suol}e3S |eulwad |
L'8LT99 S'Z6v'8 L'€09°CE S'780°se uonesauay |e1ol
6°8tT 00 6'8VT 00 juswdinb3 pue sjoo] |ejol
68T 00 6'8VT 00 pooJAjoH 73 J10ds3,p Aeg - 000‘0SS Ueyl ssa7uswdinby )3 sjoo] aseydind
juswdinb3 pue sjoo]
6’991 L'LTE ¥'6TE9 8°/78'6 sauigan] seo |ejol
8'61 00 3'6¥ 00 Asjjen Addey pue spoompJeH - |10 @qnT pue siied 2Jeds 40} 93e101S paleaH 19n41suo)
Ld ¥'88¢ JAVARS L0L 00 auigdn] seo pooJAjoH - wWaISAS J1y passaidwo) apelddn
[4¢ (47017 00 (47017 00 SPOOMPJIEH - SA|EA [9n4 UlBA 92e|daYy
020 6989 00 6°989 00 SspoompJeH - YAV pue |INH apes3dn
(4] 8'999°T 00 8°999°T 00 9||1Anuayda3s - Jo3elausn seg sndwA|O |neysang
TLIY'T 00 €6CY 6'L66 9||1nuaydals pue spoompleH - Juawysigdniay pue uswdinb3j suiqun) seo
9'C¥8'TT 00 yaranxs 66288 auiqJn] seo pooJA|oH - Ajpede) wa1sAS Juswieal] J91eA\\ PUE [9N4 9SeaJdu|
sauiqan] seop
(000$)
g 8102 uondiiasaq yalfoid
ENEY]] elo SIedA ainin
EE). d |[ejol A @4ning 6T0C 03 papuadx3

A4

Newfoundland and Labrador Hydro 2019 Capital Budget Application


samcarfp
Line

samcarfp
Line


: Detailed Breakdown

2019 Capital Budget

r4:13 Ak L'ETT'6 8°LTSVT L'v69°€E uoneJauan |ejo |
14°1¢ T'€0¢ 00 T'€0¢ 00 Janly Aelp - syue| a8el03s [an4 303adsu|
eva 6'90¢€ 00 6'90¢€ 00 YSlmue) - 90e4I93U| BUIYdEB|A UBWINH ddE|daY
€ed Gq'CSE 00 G'CSE 00 esawey - 3uip|ing Jue|d |9sa1q apes3dn
0)78) v'L16°T Tovs'T CLLE 00 (070Z-6T0T) UoI1I23104d 2414 JUE|d |9531Q
8€D S'T8TC 6'859 9'€7ST 00 SW91SAS UOI1RIBUSD) PaIR|OS| - PROT JO) SUOIIIPPY
€€ €T1SC 00 €TISC 00 SNOLIBA - SHUN [9S317 [NBYJIIAD
LT v'LY6°E 8'TIv'e 9'qeS 00 (020Z-6107) sruawade|day 19suag |3salq
0'cv8 00 7'9€e 9'S0S 9||IA3SOd - UOI1I3104d 3Jl4 Jue|d [9s3lq
0'0TET 00 9°'T/9 °'8€9 snolJep - sapelddn waisAs uljoo) auidul jueld |9sa1d
€€L8'T 00 6°G9S°T ¥'L0€ jue|d |9sa1q Auoyiuy 1S - 3uswdinb3 uoijewolny ade|day
9'680°¢E 00 7'0St'T 76£9°T ulep - Jaul] walsAs Juswuleluo) Alepuodas soe|day
7°006°8 8'7659°E €'€0LY T'¥09 YIAOYYEIA - SIUaWade|day 13suan |9salq
uol}eIduUdD
v LTIY'ST 0'018‘S 6'6ST‘CT WA uonnguasig |elol
73 L7981 00 L7981 00 wa3sAg uoilnquilsiq - peot 404 suolppy
TSd T°00€ 00 T°00€ 00 Spue|s| @3uey) 01 pesaH |[@MaJed - 9|geD SulIeWgnS 40} JUSWSSISSY UOIIIPUO)
[44q 0°98¢ 6'6TE 199 00 JnogaeH A)o0Y - (020Z-6T0T) |041U0D S10WY JISO|I3Y ||e1Su|
5% 00LV'E 00 00LV'E 00 suoi8ay ||V - SwaisAs uonnguisig apessdn
6¢0 0°00LV 00 0'00LY 00 SU0I33Y ||V - SUOISUDIX] DIIAIDS SPINOId
S0 6'088°S 1°06¥'S 8'06¢€ 00 (020Z-6T02) sepeJddn waisAs uoninguasia
L'8EE 00 0'sLe L'€9 xloyoeJeg pue 3s9/\ JnogieH Ysijsu3 - (6T0Z-8TOZ) |043U0D 210WY J3sO[3Y ||elsu]
0'SST’E 00 TTLLT 8'€8¢ snoleA - (6T0Z-8T0Z) sapes3dn waisAs uoinguisiq
uonnqasig
(000%)
810C uonduasaq 19foid
joy a8eqd |e101 sleap ainindy  6I0C T

A5

Newfoundland and Labrador Hydro 2019 Capital Budget Application


samcarfp
Line

samcarfp
Line


: Detailed Breakdown

2019 Capital Budget

8720981 LeL'sy 6°596'SL L'6ZEV9 suoneadQ |einy pue uoissiwsues] |e3o|
8Zv0‘C 00 1'628T L'ETT juswdinb3 pue sjoo] |ejol
8't6 00 8'76 00 UJBYMION - 000°0SS ueyl ssa 1uawdinb3 1g sjoo| aseyaind
¢'60T 00 60T 00 Jopeuqeq - 000‘0SS ueyl ssa 1uawdinb3 1@ sj0o] aseyaund
CTLT 00 CTLT 00 [e43ua) - 000‘0SS Ueyl ss97swdinbl 1 s|0o ] aseydind
L1d 9°691 00 9691 00 snouep - Jusawdinb3 aj1qoN AIn@ Y317 oe|day
0'002'T 00 €986 L'€ETT Jlods3,p Aeg % s||ed s,doysig - ¥S6/ '@ 6€TL "ON HUN 3[DIYIA 2.l peoy 40 dde|day
juswdinb3 pue sjoo
9°2LT'T 00 v'L6T'T ral-yA SulelaN |e30L
3 7961 00 96T 00 snouep - Juswdinb3 Suluaia|n pue sJ919|A 3seydaind
79/0°T 00 0°'T00T 'SL s191e/\\ WONO4 - (6T0Z-8T0T) Sulpeay J913N PalewoIny ||eisu]
SudldIN
9°T66 et ¥'S9L 00T sol1yadoud |erog
8vad L'TOE 00 L'TOE 00 ysngep - sdwey a3e.01s 9|0d ||e1su|
8¢d L'vve 00 Lvve 00 uoIppoy - stodaq aull apessdn
(A543 (44" 0'6TT 0'v0T snole - sjue|d [9sa1Q ul Sunnysin Aouaidiyg Asiaug jlelsu|
saiadoad
(0009)
3 8T0¢C uondusaq 123foad
9y 98e elo SIeaj ainin
19 d |[ejol A3imng  6T0C 01 papuadx3

A6

Newfoundland and Labrador Hydro 2019 Capital Budget Application


samcarfp
Line

samcarfp
Line


: Detailed Breakdown

2019 Capital Budget

T°L6ST 00 T°L6ST 00 swa)sAs uonewsoyu| [e3o|
TLLOT 00 TLLOT 00 suonesadQ 191ndwo) |e3o0)
S6d 8'T¢¢C 00 8'T¢¢C 00 92e|d 04pAH - 24n3onJiseuu| jesaydiuad aoejday
€Ld 7°'6S€ 00 °'6S€ 00 9Je|d 0JPAH - 84n31onJisesju] || 940D apesddn
69d 0'96¥ 00 0'96v 00 92e|d 0JPAH - s493ndwO) |BUOSIDd de|daYy
suonesadQ J91ndwo)
6°6TS 00 6°6TS 00 suonedijddy asemyjos |erol
T'Ly 00 T'LY 00 92e|d 0JPAH - S;uSWSdUBYUT JOUIIA WI04Id
G L06 00 L06 00 92e|d 0JPAH - 94eM140S ANINIDS Ysausay
€c3 70Tl 00 7'0TT 00 9Je|d 0JpAH - suones)jddy ssemijos sapesddn
8.d L'TLC 00 L'TLC 00 92e|d 04pAH - walsAs Juswadeue|n A3iou] spelddn
suoledl|ddy aiemyjos
Sw3sAS uonjew.oju|
sal4adoud |esduan
(0009)
3 810¢ uonduasaq 19foid
9y 938e ejo SIedA 94n1n
19 d [ejol A3imng  6T0C 01 papuadx3

A7

Newfoundland and Labrador Hydro 2019 Capital Budget Application


samcarfp
Line

samcarfp
Line


: Detailed Breakdown

2019 Capital Budget

S'v62CT STUT'T 7665’8 8275t sa1349doud |e1auan B30 ]
S'8176 00 €°889 <°09¢ uolnesisiuiwpy [e1ol
0'8¢ 00 0'8¢ 00 juswdinb3 921440 aseydind
T'Ly 00 Ty 00 92e|d 0JpAH - syuswanoidw| Ayandag
0T14 S°L6T 00 qL6T 00 snolJep - spiezeH Alajes anoway
6'999 00 L'S0v '09¢ 92e|d 0JpAH - Suip|ing Jo J01491x3 dpesddn
uonessiuIwpy
6'€9C't 6'v6S 8°'T00°C TL99'T uonjeyiodsues) jejol
€90 0'EV8T 61765 T'8vC'T 00 snoleA - (020Z-6T0T) Wa3sAS 0JpAH - s221A3( [BII3Y pue S3IIYaA doe|day
6'0TY'C 00 L'ESL 1991 snoleA - (6T0Z-8T0Z) Wa3sAS 0JpAH - s221A3( [eI1I3Y pue S3|dIYaA doe|day
uoneyodsues)
0'S8Y'‘S 9°LLS 0'CIEY °S6S |o13u0d39i9] |ej0l
9°'SYy 00 9'SY 00 000°0S$ ueys sse7 juawdinbl 73 5j00] aseydund
vev 00 v'er 00 SnolJeA - salll|1oed 91S apes3dn
811 L[9T 00 L[9T 00 SnoleA - S}UN |eUlWJd] 10wy apesddn
9113 9'68T 00 G'68T 00 snoliep - uswdinb3 suoizesunwwo) JJomisN 2e|day
€T3 8961 00 8961 00 90711 8 TOT1L - uoi3dal04da|a] 9de|day
18d S'€9¢ 00 S'€9¢ 00 SnolJe/ - soswopey aJe|day
1%} 6'€L9 9°LLS €96 00 |IlH J10ds3,p Aeg pue ||IH puod ||nD - s3ll|Ioe] [0J3U0d3|3 | dpessdn
v'L1S 00 865t 9°/S 1911 - uoidael04da|a] ddejday
6'/€6 00 8'GSS T°78¢€ snoleA - (6T0Z -8T0¢) s4984ey) pue syueg Aiaiieg aoejday
0'TOC'T 00 0LET'T 0'v9 SNOLIBA - OIpEY SABMOUDIA 0009 YAIN 22e|day
€'t 00 9'0STT L'T6 snouep - SwalsAs sauoyd Xgd 22e|day
S3IINIDS HIOMIBN
|osauo23jaL
(0009)
810C uonduasaq 1afoid
joyased |erol sleajp ainind  G6I0C A,

A8

Newfoundland and Labrador Hydro 2019 Capital Budget Application


samcarfp
Line

samcarfp
Line


B. Capital Budget Summary with Multi-Year Projects Separated






2019 Capital Budget: Capital Budget Multi-Year Projects Separated

Newfoundland and Labrador Hydro
2019 Capital Budget

($000)
2019
Generation 10,995.1
Transmission and Rural Operations 17,183.2
General Properties 2,565.0
Allowance for Unforeseen Items 1,000.0
Total Projects Under $50,000 277.0
Multi-Year (2019 Expenditures)
Multi-year Projects Commencing in 2019 24,372.5
Multi-year Projects Commencing in 2018 52,841.1
Multi-year Projects Commencing prior to 2018
Upgrade Circuit Breakers - Various (2016-2020) 6,597.3
Refurbish Powerhouse Station Service - Bay d'Espoir 1,460.6
Replace Exciter Controls Units 1 to 6 - Bay d'Espoir 877.0
Total Capital Budget 118,168.8

Newfoundland and Labrador Hydro 2019 Capital Budget
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2019 Capital Budget: Single-Year Projects over $50,000

Newfoundland and Labrador Hydro
2019 Capital Budget
Single Year Projects over $50,000
($000)
Project Description

Generation

Hydraulic Plant

Hydraulic In-Service Failures 1,250.0
Thermal Plant

Overhaul Unit 3 Turbine Valve - Holyrood 3,290.5

Condition Assessment and Miscellaneous Upgrades - Holyrood 1,968.8

Thermal In-Service Failures 1,250.0

Replace 258VDC Battery Banks - Holyrood 330.0
Gas Turbine

Overhaul Olympus Gas Generator - Stephenville 1,666.8

Upgrade HMI and AVR - Hardwoods 685.9

Replace Main Fuel Valves - Hardwoods 404.2
Tools and Equipment

Purchase Tools & Equipment Less than $50,000 - Bay d'Espoir & Holyrood 148.9
Total Generation 10,995.1

Newfoundland and Labrador Hydro 2019 Capital Budget Application
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2019 Capital Budget: Single-Year Projects over $50,000

Newfoundland and Labrador Hydro
2019 Capital Budget
Single Year Projects over $50,000
($000)
Project Description

Transmission & Rural Operations

Terminal Stations

Terminal Station In-Service Failures 1,000.0
Transmission

Wood Pole Line Management Program - Various 2,467.0
Distribution

Provide Service Extensions - All Regions 4,700.0

Upgrade Distribution Systems - All Regions 3,470.0

Condition Assessment for Submarine Cable - Farewell Head to Change Islands 300.1

Additions for Load - Distribution System 186.7
Generation

Overhaul Diesel Units - Various 2,511.3

Upgrade Diesel Plant Building - Ramea 352.5

Replace Human Machine Interface - Cartwright 306.9

Inspect Fuel Storage Tanks - Gray River 203.1
Properties

Upgrade Line Depots - Roddickton 344.7

Install Pole Storage Ramps - Wabush 301.7
Metering

Purchase Meters and Metering Equipment - Various 196.4
Tools and Equipment

Replace Light Duty Mobile Equipment - Various 469.6

Purchase Tools & Equipment Less than $50,000 - Central 171.2

Purchase Tools & Equipment Less than $50,000 - Labrador 109.2

Purchase Tools & Equipment Less than $50,000 - Northern 92.8
Total Transmission and Rural Operations 17,183.2

Newfoundland and Labrador Hydro 2019 Capital Budget Application
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2019 Capital Budget: Single-Year Projects over $50,000

Newfoundland and Labrador Hydro
2019 Capital Budget
Single Year Projects over $50,000

Project Description

General Properties

Information Systems

Software Applications

($000)

Upgrade Energy Management System - Hydro Place 271.7

Upgrade Software Applications - Hydro Place 110.4

Refresh Security Software - Hydro Place 90.7
Computer Operations

Replace Personal Computers - Hydro Place 496.0

Upgrade Core IT Infrastructure - Hydro Place 359.4

Replace Peripheral Infrastructure - Hydro Place 221.8
Telecontrol
Network Services

Replace Radomes - Various 263.5

Replace Teleprotection - TL202 & TL206 196.8

Replace Network Communications Equipment - Various 189.5

Upgrade Remote Terminal Units - Various 167.7
Administration

Remove Safety Hazards - Various 197.5
Total General Properties 2,565.0
Total Single Year Properties over $50,000 30,743.3

Newfoundland and Labrador Hydro 2019 Capital Budget Application
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Multi-Year Projects over 550,000

2019 Capital Budget
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Multi-Year Projects over 550,000

2019 Capital Budget
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2019 Capital Projects $500,000 and Over: Explanations

Project Title: Hydraulic Generation Refurbishment and Modernization
Location: Various

Category: Generation - Hydraulic

Definition: Pooled

Classification: Normal

Project Description

Hydro has consolidated much of its hydraulic generation capital work into the Hydraulic
Generation Refurbishment and Modernization Project. Hydro’s philosophies for the
assessment of equipment and the selection of capital work for the Hydraulic Generation
Refurbishment and Modernization Project are outlined in the “Hydraulic Generation Asset
Management Overview,” which has been submitted with this proposal in the 2019 Capital
Budget Application (Volume I, Tab 1). Hydro proposes the following program-based activities

under the Hydraulic Generation Refurbishment and Modernization Project:

Hydraulic Generating Units Program
e Turbine and Generator Six-Year Overhauls;
e Turbine Major Refurbishment;
e Upgrade Units 1-6 Generator Bearing Cover Seals;
e Refurbish Generator Rotor; and

e Replace/Improve Unit Metering, Monitoring, Protection, and Control Assets.

Hydraulic Structures Program

e Refurbish Hydraulic Structures

Reservoirs Program

e Upgrade Public Safety Around Dams

Newfoundland and Labrador 2019 Capital Budget Application c4



© 0 N o o A~ w N P

=
o

11
12
13
14
15
16
17
18
19

2019 Capital Projects $500,000 and Over: Explanations

Site Buildings and Services Program

e Refurbish Draft Tube Deck (Phase 1)

Common Auxiliary Equipment Program

e Replace Cooling Water Pump and Strainer

e Replace Drainage Pump

e Refurbish Sump Level System

The estimate for all the activities included in the 2019 Hydraulic Generation Refurbishment

and Modernization Project are in Table 1.

Table 1: Project Estimate ($000s)

Project Cost 2019 2020 Beyond Total
Material Supply 1,014.7 428.5 0.0 1,443.2
Labour 2,729.3 836.0 0.0 3,565.3
Consultant 892.4 131.4 0.0 1,023.8
Contract Work 2,562.2 3,247.5 0.0 5,809.7
Other Direct Costs 223.6 222.9 0.0 446.5
Interest and Escalation 529.5 621.2 0.0 1,150.7
Contingency 1,142.0 1,257.7 0.0 2,399.7
Total 9,093.7 6,745.2 0.0 15,838.9

Project Justification

Hydro executes a robust capital program to ensure the generation of safe, reliable, least-cost

electricity in an environmentally responsible manner. Hydro’s capital program sees the

replacement and refurbishment of equipment based on Hydro’s long-term asset management

strategy.

Future Plans

Hydro will submit a proposal for the Hydraulic Generation Refurbishment and Modernization

Project on an annual basis.

Newfoundland and Labrador 2019 Capital Budget Application
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1  Attachments
2  Refer to the report entitled “Hydraulic Generation Refurbishment and Modernization”

3  (Volume ll, Tab 1) for further project details.
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2019 Capital Projects $500,000 and Over: Explanations

Project Title:
Location:
Category:
Definition:

Classification:

Project Description

Overhaul of Unit 3 Turbine Valves
Holyrood

Generation - Thermal

Other

Normal

This project is required to complete scheduled turbine valve overhauls for Generating Unit 3

at the Holyrood Thermal Generating Station.

This major overhaul consists of a total disma