the power is in our hands

Financial Analysis of the Options
MHI performed a number of sensitivities or “stress tests”
on Muskrat Falls, including changes in fuel prices, capital
costs, interest rates and the potential for carbon pricing.
After reviewing these potential changes and the impact on
the overall costs, MHI concluded that Muskrat Falls is still
the preferred option.
MHI concluded: “The results of the CPW review indicate
a strong preference in favour of the Interconnected
Island (Muskrat Falls) option over the Isolated Island
(Holyrood) option.”
“The result of the CPW analysis indicates a preference for
the Interconnected Island (Muskrat Falls) option of $2.4
billion over the Isolated Island (Holyrood) option.”
“With the assumptions and inputs provided by Nalcor to
MHI, the Interconnected Island (Muskrat Falls) option

remains the least cost option to meet the needs for capacity
and energy to supply the forecasted load in Newfoundland
and Labrador until 2067.”
“Also, any uncommitted energy from Muskrat Falls would
allow Nalcor to more easily address any large future load
additions to the Island of Newfoundland or Labrador.”
“A Cumulative Present Worth analysis was performed on
each of the large scale wind development scenarios and
compared against the existing Nalcor CPW metrics for
the Muskrat Falls Interconnected and Isolated Island
options. The wind and battery scenario is the most costly
option, while the wind and thermal backup CT option is
less, but is still more costly than the Isolated Island option.
The CPW result table from this assessment is shown in
Table 1.”

Table 1: Cumulave Present Worth of Studied Scenarios

About the Project
MHI’s Final Recommendation
“Given the analysis that MHI has conducted
based on the data and reports provided by
Nalcor, MHI recommends that Nalcor pursue
the Interconnected Island (Muskrat Falls)

Did You Know?

Cumulave Present Worth (Billions in 2012)
CPW Cost
Component

Interconnected
Opon

Isolated
Island
Opon

Fixed Charges
Operang Costs
Fuel Costs
Backup CT Fuel Costs
Power Purchases
Total

$0.32
$0.26
$1.32
$0
$6.47
$8.37

$2.56
$0.75
$6.71
$0
$0.76
$10.78

Source: Review of the Wind Study for the Isolated Island of Newfoundland, MHI October 2012

Wind &
Thermal
Scenario

Wind &
Ba ery
Scenario

$7.27
$1.29
$0.87
$1.67
$0.76
$11.86

$14.61
$1.18
$0.87
$0
$0.76
$17.43

•

Muskrat Falls means long-term stable electricity rates
for generations.

•

•

•

If we continue to rely on the Holyrood plant and
significant amounts of oil to generate our electricity,
consumers will pay higher rates for electricity.

Muskrat Falls will not only meet our domestic energy
needs, but be a revenue generator for our province
long into the future.

•

At peak production, the Holyrood plant burns
approximately 18,000 barrels of oil each day to meet
the electricity needs on the island.

With Muskrat Falls, Newfoundland and Labrador will
be powered by 98% clean, renewable energy and
become a leader in carbon reduction standards.

•

The development of Muskrat Falls will avoid
approximately 96 million tonnes of emissions by 2065.

•

During each year of construction, there will be an average
of 1,500 jobs in the province across 70 occupations.

•

There will be peak employment during construction
of approximately 3,100 people.

•

Through jobs and business contracts, Newfoundlanders
and Labradorians will earn $1.9 billion from Muskrat
Falls construction.

•

Muskrat Falls will almost completely eliminate
our reliance on oil and provide a clean, renewable
energy source.

•

The development of Muskrat Falls will set the stage
for Newfoundland and Labrador to manage its own
energy and economic future without relying on others
to meet our power needs.

•
Muskrat Falls

option as the least cost alternative to meet
future generation requirements to meet the
expected electrical load in Newfoundland
and Labrador.”

Muskrat Falls will transform our province from an
economy dependent on non-renewable resources to
an economy built on renewable, sustainable energy
resources.

•

Project construction will generate approximately $290
million in tax revenues for the provincial government.

•

Approximately $500 million in income to business and
labour will be earned by Labradorians and Labradorbased businesses.

Learn more about Muskrat Falls
web:
phone:
e-mail:
twitter:

www.powerinourhands.ca
1-888-576-5454
info@powerinourhands.ca
twitter.com/mffacts

The demand for electricity in Newfoundland and Labrador
is increasing. Our economy is growing and residential
and business electricity use continues to rise steadily.
The development of Muskrat Falls on the lower Churchill
River in Labrador has been proposed as the best option for
meeting the province’s future power needs and providing
homes and businesses with stable, affordable electricity
rates into the future.

Churchill
Falls*

The Muskrat Falls project will consist of:
•

A generating facility, consisting of two dams and a
powerhouse that will generate 824 megawatts of
clean, renewable electricity.

•

A 1,100 km transmission line from Muskrat Falls in
Labrador to Soldiers Pond on the Avalon Peninsula.

•

A 35 km subsea cable crossing the Strait of Belle Isle
from Forteau Point in Labrador to Shoal Cove on the
island.

•

A 180 km subsea Maritime Transmission Link
connecting Newfoundland and Labrador in a new way
to markets in North America.

Granite
Canal*

House of Assembly Debate
The Government of Newfoundland and Labrador is seeking
to hold a special debate in the House of Assembly this
fall on its proposal to develop Muskrat Falls. Government
believes it is important to provide you as citizens, and your
elected representatives, with the opportunity to be fully
engaged and learn more about Muskrat Falls before the
province makes the final decision on whether or not to
proceed with this development.

project and the reasons Nalcor Energy has concluded that
Muskrat Falls is the lowest-cost option for meeting our
energy needs.

This fact sheet contains a description of the proposed
development as well as a summary of key information
from the recent independent review of the project by
Manitoba Hydro International. Government is providing
this information to every household in Newfoundland
and Labrador. Our aim is to help you understand the

This is our province’s opportunity to have an open and
informed discussion about our energy future and the
merits of Muskrat Falls. Government’s commitment to the
people of our province is that the decision we make at the
end of the day will be one that is truly in the best interest
of Newfoundlanders and Labradorians.

It is the government’s intention to debate this project the
way the Voisey’s Bay project was debated a decade ago. The
main difference is that, in this case, we hired independent,
world-renowned experts to put our own analysis to the test.

Independent Reviews
Nalcor is our province’s energy corporation, owned by
the people of Newfoundland and Labrador. Nalcor is
responsible for forecasting our province’s energy needs
and finding the lowest-cost means of meeting those needs.
In November 2010, Nalcor determined that Newfoundland
and Labrador will need a new source of electricity
generation to meet the growing needs of the province’s
homes and businesses. Nalcor’s initial review of the
alternatives indicated that developing Muskrat Falls would
be the lowest-cost option to meet the growing demand.
Nalcor recommended the commissioning of the detailed
engineering and financial analyses required to confirm if
that were the case. Government then directed Nalcor to
move forward with these in-depth analyses in preparation
to make a final decision.
To protect the best interests of Newfoundlanders and
Labradorians, government then took the additional step
of subjecting all of Nalcor’s work to an independent, thirdparty review by Manitoba Hydro International (MHI), a
recognized global leader in hydro developments. MHI had
already gained significant knowledge of Newfoundland and
Labrador’s energy situation and the Muskrat Falls proposal
from a previous review it was hired to conduct for the
Board of Commissioners of Public Utilities in July 2011.
In undertaking its thorough review of Nalcor’s work,
MHI conducted technical and economic analyses of four
scenarios:
1) an “isolated island” option, involving thermal
generation of electricity at Holyrood, supplemented by
small hydro, wind and other thermal.
2) a wind and thermal scenario, which is also an isolated
island option, but with large-scale wind power
supplemented by thermal generation.
3) a wind and battery scenario, which is also an isolated
island option, but with batteries enabling large-scale
wind power to replace some thermal generation.

MHI’s Endorsement of Nalcor and Muskrat Falls
“due to the low annualized volumes of gas required for Island
Power Generation and the high capital cost of developing
and transporting Grand Banks Gas, the unit cost of the gas
landed at the generation plant gate is uneconomic” (Grand
Banks Natural Gas as an Island Electric Generation Option,
Ziff Energy)
To conduct its review of the other four options, MHI
assembled its own team of specialists with expertise in load
forecasting, risk analysis, hydroelectric generation, High
Voltage direct current (HVdc) transmission engineering,
electricity system planning and financial analysis.
MHI subjected the four scenarios to a Cumulative Present
Worth (CPW) analysis, which is the global industry standard
for comparing development alternatives. A CPW analysis
compares the alternatives by weighing all future costs,
including capital costs, operating and maintenance costs,
fuel costs and power purchase agreements. The option that
is shown to have the lowest CPW over the project life will
have the lowest cost and is therefore the preferred option.
That approach works when comparing energy options. For
Muskrat Falls, adding capital costs to other costs over the
life of the project enables you to calculate the CPW and
compare it to the CPW for other options – comparing
apples to apples.

“the low and variable volumes of gas required to produce
power at Holyrood would be a challenging economic
barrier to securing long-term firm LNG (liquefied natural
gas) supply” (Newfoundland and Labrador LNG Viability
and Analysis, Ziff Energy)

“MHI has found Nalcor’s work to be skilled, well-founded,
and in accordance with industry practices. The result of the
CPW analysis indicates a preference for the Interconnected
Island (Muskrat Falls) option of $2.4 billion over the Isolated
Island (Holyrood) option. Both options have increased
substantially in cost due to escalation and scope change
from prior estimates released in November 2010.” But
all things considered, the Muskrat Falls option continues
to have the lower cost. “MHI therefore supports Nalcor’s
finding that the Interconnected Island (Muskrat Falls)
option is the least-cost option of the two.”
Below are brief explanations of some of MHI’s detailed
findings.
1) Isolated Island (Holyrood) option
In reviewing the Isolated Island (Holyrood) option, MHI
confirmed Nalcor’s assessments and conclusions about the
role of the Holyrood Thermal Generating Station, the use
of wind farms, the deployment of turbines, and the use of
small hydroelectric plants.

In its review of the Muskrat Falls proposal, MHI also judged
Nalcor’s project management and execution practices, its
general utility practices, and the degree of skill, care and
due diligence Nalcor demonstrated in the work that it
performed in advising the government on Muskrat Falls.

Holyrood Thermal Generating Station: MHI found that
actual vendor costs were included in the estimates and
fuel prices were updated to reflect the 2012 estimates by
PIRA, a global leader in setting energy price forecasts. The
studies completed on the pollution control equipment and
life extension were “appropriate” for Nalcor to use.

And here is what they concluded: “MHI has found Nalcor’s
work to be skilled, well-founded, and in accordance with
industry practices.”

Wind Farms: “MHI has reviewed the costs associated with
the fixed charges and operating expenses and find them
reasonable as inputs into the CPW analysis”

4) an “interconnected” option, involving Muskrat Falls
development.
At the same time, government commissioned Ziff Energy
to review the costs of a fifth option – using natural gas to
generate electricity. Ziff determined that this option was
neither economical nor realistic. They concluded:

In October 2012, Manitoba Hydro International issued its
final analysis of Nalcor Energy, the Muskrat Falls proposal
and other electricity generation options for Newfoundland
and Labrador. This is what MHI has concluded:

You can obtain a copy of MHI’s technical
analyses in full at www.powerinourhands.ca,
by calling 1-888-576-5454, or by visiting
Government Service Centres
and public libraries.

Simple and Combined Cycle Combustion Turbines: “MHI
finds that the methodology used to develop revised
estimates for CT and CCCT thermal generating plants were
reasonable and reflects state of the art industry practices
for a project at the Decision Gate 3 level.”
Small Hydro Plants: “The revised costs for the small-hydro
plants Island Pond and Portland Creek are suitable as an
estimate for input into Decision Gate 3. …The revised costs
for Round Pond are a reasonable estimate suitable for input
into Decision Gate 3.”
2) Wind and Thermal option and 3) Wind and Battery option
“The Wind and Battery scenario is the most costly option,

What is a Decision Gate?
The decision gate process is the standard in many
industrial sectors. A decision gate is simply a point in the
process when everyone pauses to assess the progress
to date before deciding whether to move forward to
the next phase. Muskrat Falls is now at Decision Gate
3, the critical point when the judgment is made to
proceed or not.

while the Wind and Thermal option is a more reasonable
cost, but is still more costly than the Muskrat Falls and
thermal Isolated Island options.” (Review of the Wind
Study for the Isolated Island of Newfoundland, MHI,
October 2012)
“Based on these screening level study findings… and the
risks inherent in such a massive wind development, MHI
does not recommend that the wind options beyond a 10%
penetration level… be pursued at this time. …The wind
power scenarios do not provide the same value for the
$11.86 or $17.43 billion costed over the study period. …MHI
finds that large-scale wind development, as a replacement
for Holyrood Thermal Generating Station is not a least cost
option and does not represent good utility practice at this
time.” (Review of the Wind Study for the Isolated Island of
Newfoundland, MHI, October 2012)
4) Interconnected Island (Muskrat Falls) option
In reviewing the Interconnected (Muskrat Falls) option, MHI
confirmed Nalcor’s assessments and conclusions regarding
six different elements of the plan.
Load forecasting is needed to determine how much power
is required at peak times to meet the demand. MHI’s
report concludes: “MHI finds that the Load Forecast for
the Interconnected Island (Muskrat Falls) option is well
founded and appropriate as an input into the Decision Gate
3 process.”
The Muskrat Falls project involves the use of AC (alternating
current) and high-voltage DC (direct current) power at
various points along the path, and conversion between
the two. MHI assessed Nalcor’s AC integration plan and
made the following conclusions: “The review of the (AC)
integration studies related to the Interconnected Island
option indicate that Nalcor is in compliance with good
utility practices and that there is an opportunity during
detailed design to optimize final configurations that may
enhance system reliability.”

Regarding HVdc Converter Stations, MHI concluded: “An
assessment of the technical work completed by Nalcor and
its consultants on the HVdc converter stations, electrode
lines, and associated station equipment showed the work
was reasonable as an input to the Decision Gate 3 process.”
Regarding Transmission Systems, MHI concluded: “Nalcor,
as part of the detailed design post Decision Gate 3, is
aware that increased reliability is needed in the Long
Range Mountains and other regions in Labrador subject to
extreme wind and icing conditions and has taken actions to
upgrade portions of the line. Nalcor, from its own analysis
of the climatic loading study and information acquired from
experience in the region, has specified a transmission line
design criteria that exceeds the ice loading requirements
experienced in Newfoundland and Labrador over the past
50 years.”
“MHI continues to support selecting a 1:150 year climatic
return period due to the criticality of the HVdc transmission
line to the Newfoundland/Labrador electrical system.”
Selecting a higher “return period” means planning to
withstand a more-rare and more-extreme climatic event.
The “return period” standard is a measure of reliability.
A standard of 1:150 means you would only experience
a weather event once in 150 years that would affect
the reliability of the line. With respect to ice loads, the

transmission system exceeds the recommended 1:150
standard for reliability.
“In MHI’s opinion, Nalcor has undertaken a diligent and
appropriate approach to design the transmission line to
withstand the many unique and severe climatic loading
regions along its line length.”
Regarding the Strait of Belle Isle Crossing, MHI found that
Nalcor’s concept design definition and concept for the
Straits crossing to be well founded and viable. MHI noted
that there is a likelihood that the costs could decrease and
that the crossing “can be completed as planned within the
allotted time frame.”
Regarding the Muskrat Falls Generating Station, MHI
reviewed the costs, schedules and design work for the
generating station and concluded: “The proposed schedule
is appropriate and consistent with best utility practices.
Based on the amount of engineering completed and the
number of tenders for which estimates have been provided
by potential suppliers, MHI considers the Decision Gate
3 cost estimate to be an AACE Class 3 estimate and thus
would be considered reasonable for a Decision Gate 3
project sanction. The Labrador transmission assets have
also been appropriately designed, scheduled, with a cost
estimate consistent with good utility practice.”

Independent Reviews
Nalcor is our province’s energy corporation, owned by
the people of Newfoundland and Labrador. Nalcor is
responsible for forecasting our province’s energy needs
and finding the lowest-cost means of meeting those needs.
In November 2010, Nalcor determined that Newfoundland
and Labrador will need a new source of electricity
generation to meet the growing needs of the province’s
homes and businesses. Nalcor’s initial review of the
alternatives indicated that developing Muskrat Falls would
be the lowest-cost option to meet the growing demand.
Nalcor recommended the commissioning of the detailed
engineering and financial analyses required to confirm if
that were the case. Government then directed Nalcor to
move forward with these in-depth analyses in preparation
to make a final decision.
To protect the best interests of Newfoundlanders and
Labradorians, government then took the additional step
of subjecting all of Nalcor’s work to an independent, thirdparty review by Manitoba Hydro International (MHI), a
recognized global leader in hydro developments. MHI had
already gained significant knowledge of Newfoundland and
Labrador’s energy situation and the Muskrat Falls proposal
from a previous review it was hired to conduct for the
Board of Commissioners of Public Utilities in July 2011.
In undertaking its thorough review of Nalcor’s work,
MHI conducted technical and economic analyses of four
scenarios:
1) an “isolated island” option, involving thermal
generation of electricity at Holyrood, supplemented by
small hydro, wind and other thermal.
2) a wind and thermal scenario, which is also an isolated
island option, but with large-scale wind power
supplemented by thermal generation.
3) a wind and battery scenario, which is also an isolated
island option, but with batteries enabling large-scale
wind power to replace some thermal generation.

MHI’s Endorsement of Nalcor and Muskrat Falls
“due to the low annualized volumes of gas required for Island
Power Generation and the high capital cost of developing
and transporting Grand Banks Gas, the unit cost of the gas
landed at the generation plant gate is uneconomic” (Grand
Banks Natural Gas as an Island Electric Generation Option,
Ziff Energy)
To conduct its review of the other four options, MHI
assembled its own team of specialists with expertise in load
forecasting, risk analysis, hydroelectric generation, High
Voltage direct current (HVdc) transmission engineering,
electricity system planning and financial analysis.
MHI subjected the four scenarios to a Cumulative Present
Worth (CPW) analysis, which is the global industry standard
for comparing development alternatives. A CPW analysis
compares the alternatives by weighing all future costs,
including capital costs, operating and maintenance costs,
fuel costs and power purchase agreements. The option that
is shown to have the lowest CPW over the project life will
have the lowest cost and is therefore the preferred option.
That approach works when comparing energy options. For
Muskrat Falls, adding capital costs to other costs over the
life of the project enables you to calculate the CPW and
compare it to the CPW for other options – comparing
apples to apples.

“the low and variable volumes of gas required to produce
power at Holyrood would be a challenging economic
barrier to securing long-term firm LNG (liquefied natural
gas) supply” (Newfoundland and Labrador LNG Viability
and Analysis, Ziff Energy)

“MHI has found Nalcor’s work to be skilled, well-founded,
and in accordance with industry practices. The result of the
CPW analysis indicates a preference for the Interconnected
Island (Muskrat Falls) option of $2.4 billion over the Isolated
Island (Holyrood) option. Both options have increased
substantially in cost due to escalation and scope change
from prior estimates released in November 2010.” But
all things considered, the Muskrat Falls option continues
to have the lower cost. “MHI therefore supports Nalcor’s
finding that the Interconnected Island (Muskrat Falls)
option is the least-cost option of the two.”
Below are brief explanations of some of MHI’s detailed
findings.
1) Isolated Island (Holyrood) option
In reviewing the Isolated Island (Holyrood) option, MHI
confirmed Nalcor’s assessments and conclusions about the
role of the Holyrood Thermal Generating Station, the use
of wind farms, the deployment of turbines, and the use of
small hydroelectric plants.

In its review of the Muskrat Falls proposal, MHI also judged
Nalcor’s project management and execution practices, its
general utility practices, and the degree of skill, care and
due diligence Nalcor demonstrated in the work that it
performed in advising the government on Muskrat Falls.

Holyrood Thermal Generating Station: MHI found that
actual vendor costs were included in the estimates and
fuel prices were updated to reflect the 2012 estimates by
PIRA, a global leader in setting energy price forecasts. The
studies completed on the pollution control equipment and
life extension were “appropriate” for Nalcor to use.

And here is what they concluded: “MHI has found Nalcor’s
work to be skilled, well-founded, and in accordance with
industry practices.”

Wind Farms: “MHI has reviewed the costs associated with
the fixed charges and operating expenses and find them
reasonable as inputs into the CPW analysis”

4) an “interconnected” option, involving Muskrat Falls
development.
At the same time, government commissioned Ziff Energy
to review the costs of a fifth option – using natural gas to
generate electricity. Ziff determined that this option was
neither economical nor realistic. They concluded:

In October 2012, Manitoba Hydro International issued its
final analysis of Nalcor Energy, the Muskrat Falls proposal
and other electricity generation options for Newfoundland
and Labrador. This is what MHI has concluded:

You can obtain a copy of MHI’s technical
analyses in full at www.powerinourhands.ca,
by calling 1-888-576-5454, or by visiting
Government Service Centres
and public libraries.

Simple and Combined Cycle Combustion Turbines: “MHI
finds that the methodology used to develop revised
estimates for CT and CCCT thermal generating plants were
reasonable and reflects state of the art industry practices
for a project at the Decision Gate 3 level.”
Small Hydro Plants: “The revised costs for the small-hydro
plants Island Pond and Portland Creek are suitable as an
estimate for input into Decision Gate 3. …The revised costs
for Round Pond are a reasonable estimate suitable for input
into Decision Gate 3.”
2) Wind and Thermal option and 3) Wind and Battery option
“The Wind and Battery scenario is the most costly option,

What is a Decision Gate?
The decision gate process is the standard in many
industrial sectors. A decision gate is simply a point in the
process when everyone pauses to assess the progress
to date before deciding whether to move forward to
the next phase. Muskrat Falls is now at Decision Gate
3, the critical point when the judgment is made to
proceed or not.

while the Wind and Thermal option is a more reasonable
cost, but is still more costly than the Muskrat Falls and
thermal Isolated Island options.” (Review of the Wind
Study for the Isolated Island of Newfoundland, MHI,
October 2012)
“Based on these screening level study findings… and the
risks inherent in such a massive wind development, MHI
does not recommend that the wind options beyond a 10%
penetration level… be pursued at this time. …The wind
power scenarios do not provide the same value for the
$11.86 or $17.43 billion costed over the study period. …MHI
finds that large-scale wind development, as a replacement
for Holyrood Thermal Generating Station is not a least cost
option and does not represent good utility practice at this
time.” (Review of the Wind Study for the Isolated Island of
Newfoundland, MHI, October 2012)
4) Interconnected Island (Muskrat Falls) option
In reviewing the Interconnected (Muskrat Falls) option, MHI
confirmed Nalcor’s assessments and conclusions regarding
six different elements of the plan.
Load forecasting is needed to determine how much power
is required at peak times to meet the demand. MHI’s
report concludes: “MHI finds that the Load Forecast for
the Interconnected Island (Muskrat Falls) option is well
founded and appropriate as an input into the Decision Gate
3 process.”
The Muskrat Falls project involves the use of AC (alternating
current) and high-voltage DC (direct current) power at
various points along the path, and conversion between
the two. MHI assessed Nalcor’s AC integration plan and
made the following conclusions: “The review of the (AC)
integration studies related to the Interconnected Island
option indicate that Nalcor is in compliance with good
utility practices and that there is an opportunity during
detailed design to optimize final configurations that may
enhance system reliability.”

Regarding HVdc Converter Stations, MHI concluded: “An
assessment of the technical work completed by Nalcor and
its consultants on the HVdc converter stations, electrode
lines, and associated station equipment showed the work
was reasonable as an input to the Decision Gate 3 process.”
Regarding Transmission Systems, MHI concluded: “Nalcor,
as part of the detailed design post Decision Gate 3, is
aware that increased reliability is needed in the Long
Range Mountains and other regions in Labrador subject to
extreme wind and icing conditions and has taken actions to
upgrade portions of the line. Nalcor, from its own analysis
of the climatic loading study and information acquired from
experience in the region, has specified a transmission line
design criteria that exceeds the ice loading requirements
experienced in Newfoundland and Labrador over the past
50 years.”
“MHI continues to support selecting a 1:150 year climatic
return period due to the criticality of the HVdc transmission
line to the Newfoundland/Labrador electrical system.”
Selecting a higher “return period” means planning to
withstand a more-rare and more-extreme climatic event.
The “return period” standard is a measure of reliability.
A standard of 1:150 means you would only experience
a weather event once in 150 years that would affect
the reliability of the line. With respect to ice loads, the

transmission system exceeds the recommended 1:150
standard for reliability.
“In MHI’s opinion, Nalcor has undertaken a diligent and
appropriate approach to design the transmission line to
withstand the many unique and severe climatic loading
regions along its line length.”
Regarding the Strait of Belle Isle Crossing, MHI found that
Nalcor’s concept design definition and concept for the
Straits crossing to be well founded and viable. MHI noted
that there is a likelihood that the costs could decrease and
that the crossing “can be completed as planned within the
allotted time frame.”
Regarding the Muskrat Falls Generating Station, MHI
reviewed the costs, schedules and design work for the
generating station and concluded: “The proposed schedule
is appropriate and consistent with best utility practices.
Based on the amount of engineering completed and the
number of tenders for which estimates have been provided
by potential suppliers, MHI considers the Decision Gate
3 cost estimate to be an AACE Class 3 estimate and thus
would be considered reasonable for a Decision Gate 3
project sanction. The Labrador transmission assets have
also been appropriately designed, scheduled, with a cost
estimate consistent with good utility practice.”

Independent Reviews
Nalcor is our province’s energy corporation, owned by
the people of Newfoundland and Labrador. Nalcor is
responsible for forecasting our province’s energy needs
and finding the lowest-cost means of meeting those needs.
In November 2010, Nalcor determined that Newfoundland
and Labrador will need a new source of electricity
generation to meet the growing needs of the province’s
homes and businesses. Nalcor’s initial review of the
alternatives indicated that developing Muskrat Falls would
be the lowest-cost option to meet the growing demand.
Nalcor recommended the commissioning of the detailed
engineering and financial analyses required to confirm if
that were the case. Government then directed Nalcor to
move forward with these in-depth analyses in preparation
to make a final decision.
To protect the best interests of Newfoundlanders and
Labradorians, government then took the additional step
of subjecting all of Nalcor’s work to an independent, thirdparty review by Manitoba Hydro International (MHI), a
recognized global leader in hydro developments. MHI had
already gained significant knowledge of Newfoundland and
Labrador’s energy situation and the Muskrat Falls proposal
from a previous review it was hired to conduct for the
Board of Commissioners of Public Utilities in July 2011.
In undertaking its thorough review of Nalcor’s work,
MHI conducted technical and economic analyses of four
scenarios:
1) an “isolated island” option, involving thermal
generation of electricity at Holyrood, supplemented by
small hydro, wind and other thermal.
2) a wind and thermal scenario, which is also an isolated
island option, but with large-scale wind power
supplemented by thermal generation.
3) a wind and battery scenario, which is also an isolated
island option, but with batteries enabling large-scale
wind power to replace some thermal generation.

MHI’s Endorsement of Nalcor and Muskrat Falls
“due to the low annualized volumes of gas required for Island
Power Generation and the high capital cost of developing
and transporting Grand Banks Gas, the unit cost of the gas
landed at the generation plant gate is uneconomic” (Grand
Banks Natural Gas as an Island Electric Generation Option,
Ziff Energy)
To conduct its review of the other four options, MHI
assembled its own team of specialists with expertise in load
forecasting, risk analysis, hydroelectric generation, High
Voltage direct current (HVdc) transmission engineering,
electricity system planning and financial analysis.
MHI subjected the four scenarios to a Cumulative Present
Worth (CPW) analysis, which is the global industry standard
for comparing development alternatives. A CPW analysis
compares the alternatives by weighing all future costs,
including capital costs, operating and maintenance costs,
fuel costs and power purchase agreements. The option that
is shown to have the lowest CPW over the project life will
have the lowest cost and is therefore the preferred option.
That approach works when comparing energy options. For
Muskrat Falls, adding capital costs to other costs over the
life of the project enables you to calculate the CPW and
compare it to the CPW for other options – comparing
apples to apples.

“the low and variable volumes of gas required to produce
power at Holyrood would be a challenging economic
barrier to securing long-term firm LNG (liquefied natural
gas) supply” (Newfoundland and Labrador LNG Viability
and Analysis, Ziff Energy)

“MHI has found Nalcor’s work to be skilled, well-founded,
and in accordance with industry practices. The result of the
CPW analysis indicates a preference for the Interconnected
Island (Muskrat Falls) option of $2.4 billion over the Isolated
Island (Holyrood) option. Both options have increased
substantially in cost due to escalation and scope change
from prior estimates released in November 2010.” But
all things considered, the Muskrat Falls option continues
to have the lower cost. “MHI therefore supports Nalcor’s
finding that the Interconnected Island (Muskrat Falls)
option is the least-cost option of the two.”
Below are brief explanations of some of MHI’s detailed
findings.
1) Isolated Island (Holyrood) option
In reviewing the Isolated Island (Holyrood) option, MHI
confirmed Nalcor’s assessments and conclusions about the
role of the Holyrood Thermal Generating Station, the use
of wind farms, the deployment of turbines, and the use of
small hydroelectric plants.

In its review of the Muskrat Falls proposal, MHI also judged
Nalcor’s project management and execution practices, its
general utility practices, and the degree of skill, care and
due diligence Nalcor demonstrated in the work that it
performed in advising the government on Muskrat Falls.

Holyrood Thermal Generating Station: MHI found that
actual vendor costs were included in the estimates and
fuel prices were updated to reflect the 2012 estimates by
PIRA, a global leader in setting energy price forecasts. The
studies completed on the pollution control equipment and
life extension were “appropriate” for Nalcor to use.

And here is what they concluded: “MHI has found Nalcor’s
work to be skilled, well-founded, and in accordance with
industry practices.”

Wind Farms: “MHI has reviewed the costs associated with
the fixed charges and operating expenses and find them
reasonable as inputs into the CPW analysis”

4) an “interconnected” option, involving Muskrat Falls
development.
At the same time, government commissioned Ziff Energy
to review the costs of a fifth option – using natural gas to
generate electricity. Ziff determined that this option was
neither economical nor realistic. They concluded:

In October 2012, Manitoba Hydro International issued its
final analysis of Nalcor Energy, the Muskrat Falls proposal
and other electricity generation options for Newfoundland
and Labrador. This is what MHI has concluded:

You can obtain a copy of MHI’s technical
analyses in full at www.powerinourhands.ca,
by calling 1-888-576-5454, or by visiting
Government Service Centres
and public libraries.

Simple and Combined Cycle Combustion Turbines: “MHI
finds that the methodology used to develop revised
estimates for CT and CCCT thermal generating plants were
reasonable and reflects state of the art industry practices
for a project at the Decision Gate 3 level.”
Small Hydro Plants: “The revised costs for the small-hydro
plants Island Pond and Portland Creek are suitable as an
estimate for input into Decision Gate 3. …The revised costs
for Round Pond are a reasonable estimate suitable for input
into Decision Gate 3.”
2) Wind and Thermal option and 3) Wind and Battery option
“The Wind and Battery scenario is the most costly option,

What is a Decision Gate?
The decision gate process is the standard in many
industrial sectors. A decision gate is simply a point in the
process when everyone pauses to assess the progress
to date before deciding whether to move forward to
the next phase. Muskrat Falls is now at Decision Gate
3, the critical point when the judgment is made to
proceed or not.

while the Wind and Thermal option is a more reasonable
cost, but is still more costly than the Muskrat Falls and
thermal Isolated Island options.” (Review of the Wind
Study for the Isolated Island of Newfoundland, MHI,
October 2012)
“Based on these screening level study findings… and the
risks inherent in such a massive wind development, MHI
does not recommend that the wind options beyond a 10%
penetration level… be pursued at this time. …The wind
power scenarios do not provide the same value for the
$11.86 or $17.43 billion costed over the study period. …MHI
finds that large-scale wind development, as a replacement
for Holyrood Thermal Generating Station is not a least cost
option and does not represent good utility practice at this
time.” (Review of the Wind Study for the Isolated Island of
Newfoundland, MHI, October 2012)
4) Interconnected Island (Muskrat Falls) option
In reviewing the Interconnected (Muskrat Falls) option, MHI
confirmed Nalcor’s assessments and conclusions regarding
six different elements of the plan.
Load forecasting is needed to determine how much power
is required at peak times to meet the demand. MHI’s
report concludes: “MHI finds that the Load Forecast for
the Interconnected Island (Muskrat Falls) option is well
founded and appropriate as an input into the Decision Gate
3 process.”
The Muskrat Falls project involves the use of AC (alternating
current) and high-voltage DC (direct current) power at
various points along the path, and conversion between
the two. MHI assessed Nalcor’s AC integration plan and
made the following conclusions: “The review of the (AC)
integration studies related to the Interconnected Island
option indicate that Nalcor is in compliance with good
utility practices and that there is an opportunity during
detailed design to optimize final configurations that may
enhance system reliability.”

Regarding HVdc Converter Stations, MHI concluded: “An
assessment of the technical work completed by Nalcor and
its consultants on the HVdc converter stations, electrode
lines, and associated station equipment showed the work
was reasonable as an input to the Decision Gate 3 process.”
Regarding Transmission Systems, MHI concluded: “Nalcor,
as part of the detailed design post Decision Gate 3, is
aware that increased reliability is needed in the Long
Range Mountains and other regions in Labrador subject to
extreme wind and icing conditions and has taken actions to
upgrade portions of the line. Nalcor, from its own analysis
of the climatic loading study and information acquired from
experience in the region, has specified a transmission line
design criteria that exceeds the ice loading requirements
experienced in Newfoundland and Labrador over the past
50 years.”
“MHI continues to support selecting a 1:150 year climatic
return period due to the criticality of the HVdc transmission
line to the Newfoundland/Labrador electrical system.”
Selecting a higher “return period” means planning to
withstand a more-rare and more-extreme climatic event.
The “return period” standard is a measure of reliability.
A standard of 1:150 means you would only experience
a weather event once in 150 years that would affect
the reliability of the line. With respect to ice loads, the

transmission system exceeds the recommended 1:150
standard for reliability.
“In MHI’s opinion, Nalcor has undertaken a diligent and
appropriate approach to design the transmission line to
withstand the many unique and severe climatic loading
regions along its line length.”
Regarding the Strait of Belle Isle Crossing, MHI found that
Nalcor’s concept design definition and concept for the
Straits crossing to be well founded and viable. MHI noted
that there is a likelihood that the costs could decrease and
that the crossing “can be completed as planned within the
allotted time frame.”
Regarding the Muskrat Falls Generating Station, MHI
reviewed the costs, schedules and design work for the
generating station and concluded: “The proposed schedule
is appropriate and consistent with best utility practices.
Based on the amount of engineering completed and the
number of tenders for which estimates have been provided
by potential suppliers, MHI considers the Decision Gate
3 cost estimate to be an AACE Class 3 estimate and thus
would be considered reasonable for a Decision Gate 3
project sanction. The Labrador transmission assets have
also been appropriately designed, scheduled, with a cost
estimate consistent with good utility practice.”

the power is in our hands

Financial Analysis of the Options
MHI performed a number of sensitivities or “stress tests”
on Muskrat Falls, including changes in fuel prices, capital
costs, interest rates and the potential for carbon pricing.
After reviewing these potential changes and the impact on
the overall costs, MHI concluded that Muskrat Falls is still
the preferred option.
MHI concluded: “The results of the CPW review indicate
a strong preference in favour of the Interconnected
Island (Muskrat Falls) option over the Isolated Island
(Holyrood) option.”
“The result of the CPW analysis indicates a preference for
the Interconnected Island (Muskrat Falls) option of $2.4
billion over the Isolated Island (Holyrood) option.”
“With the assumptions and inputs provided by Nalcor to
MHI, the Interconnected Island (Muskrat Falls) option

remains the least cost option to meet the needs for capacity
and energy to supply the forecasted load in Newfoundland
and Labrador until 2067.”
“Also, any uncommitted energy from Muskrat Falls would
allow Nalcor to more easily address any large future load
additions to the Island of Newfoundland or Labrador.”
“A Cumulative Present Worth analysis was performed on
each of the large scale wind development scenarios and
compared against the existing Nalcor CPW metrics for
the Muskrat Falls Interconnected and Isolated Island
options. The wind and battery scenario is the most costly
option, while the wind and thermal backup CT option is
less, but is still more costly than the Isolated Island option.
The CPW result table from this assessment is shown in
Table 1.”

Table 1: Cumulave Present Worth of Studied Scenarios

About the Project
MHI’s Final Recommendation
“Given the analysis that MHI has conducted
based on the data and reports provided by
Nalcor, MHI recommends that Nalcor pursue
the Interconnected Island (Muskrat Falls)

Did You Know?

Cumulave Present Worth (Billions in 2012)
CPW Cost
Component

Interconnected
Opon

Isolated
Island
Opon

Fixed Charges
Operang Costs
Fuel Costs
Backup CT Fuel Costs
Power Purchases
Total

$0.32
$0.26
$1.32
$0
$6.47
$8.37

$2.56
$0.75
$6.71
$0
$0.76
$10.78

Source: Review of the Wind Study for the Isolated Island of Newfoundland, MHI October 2012

Wind &
Thermal
Scenario

Wind &
Ba ery
Scenario

$7.27
$1.29
$0.87
$1.67
$0.76
$11.86

$14.61
$1.18
$0.87
$0
$0.76
$17.43

•

Muskrat Falls means long-term stable electricity rates
for generations.

•

•

•

If we continue to rely on the Holyrood plant and
significant amounts of oil to generate our electricity,
consumers will pay higher rates for electricity.

Muskrat Falls will not only meet our domestic energy
needs, but be a revenue generator for our province
long into the future.

•

At peak production, the Holyrood plant burns
approximately 18,000 barrels of oil each day to meet
the electricity needs on the island.

With Muskrat Falls, Newfoundland and Labrador will
be powered by 98% clean, renewable energy and
become a leader in carbon reduction standards.

•

The development of Muskrat Falls will avoid
approximately 96 million tonnes of emissions by 2065.

•

During each year of construction, there will be an average
of 1,500 jobs in the province across 70 occupations.

•

There will be peak employment during construction
of approximately 3,100 people.

•

Through jobs and business contracts, Newfoundlanders
and Labradorians will earn $1.9 billion from Muskrat
Falls construction.

•

Muskrat Falls will almost completely eliminate
our reliance on oil and provide a clean, renewable
energy source.

•

The development of Muskrat Falls will set the stage
for Newfoundland and Labrador to manage its own
energy and economic future without relying on others
to meet our power needs.

•
Muskrat Falls

option as the least cost alternative to meet
future generation requirements to meet the
expected electrical load in Newfoundland
and Labrador.”

Muskrat Falls will transform our province from an
economy dependent on non-renewable resources to
an economy built on renewable, sustainable energy
resources.

•

Project construction will generate approximately $290
million in tax revenues for the provincial government.

•

Approximately $500 million in income to business and
labour will be earned by Labradorians and Labradorbased businesses.

Learn more about Muskrat Falls
web:
phone:
e-mail:
twitter:

www.powerinourhands.ca
1-888-576-5454
info@powerinourhands.ca
twitter.com/mffacts

The demand for electricity in Newfoundland and Labrador
is increasing. Our economy is growing and residential
and business electricity use continues to rise steadily.
The development of Muskrat Falls on the lower Churchill
River in Labrador has been proposed as the best option for
meeting the province’s future power needs and providing
homes and businesses with stable, affordable electricity
rates into the future.

Churchill
Falls*

The Muskrat Falls project will consist of:
•

A generating facility, consisting of two dams and a
powerhouse that will generate 824 megawatts of
clean, renewable electricity.

•

A 1,100 km transmission line from Muskrat Falls in
Labrador to Soldiers Pond on the Avalon Peninsula.

•

A 35 km subsea cable crossing the Strait of Belle Isle
from Forteau Point in Labrador to Shoal Cove on the
island.

•

A 180 km subsea Maritime Transmission Link
connecting Newfoundland and Labrador in a new way
to markets in North America.

Granite
Canal*

House of Assembly Debate
The Government of Newfoundland and Labrador is seeking
to hold a special debate in the House of Assembly this
fall on its proposal to develop Muskrat Falls. Government
believes it is important to provide you as citizens, and your
elected representatives, with the opportunity to be fully
engaged and learn more about Muskrat Falls before the
province makes the final decision on whether or not to
proceed with this development.

project and the reasons Nalcor Energy has concluded that
Muskrat Falls is the lowest-cost option for meeting our
energy needs.

This fact sheet contains a description of the proposed
development as well as a summary of key information
from the recent independent review of the project by
Manitoba Hydro International. Government is providing
this information to every household in Newfoundland
and Labrador. Our aim is to help you understand the

This is our province’s opportunity to have an open and
informed discussion about our energy future and the
merits of Muskrat Falls. Government’s commitment to the
people of our province is that the decision we make at the
end of the day will be one that is truly in the best interest
of Newfoundlanders and Labradorians.

It is the government’s intention to debate this project the
way the Voisey’s Bay project was debated a decade ago. The
main difference is that, in this case, we hired independent,
world-renowned experts to put our own analysis to the test.

the power is in our hands

Financial Analysis of the Options
MHI performed a number of sensitivities or “stress tests”
on Muskrat Falls, including changes in fuel prices, capital
costs, interest rates and the potential for carbon pricing.
After reviewing these potential changes and the impact on
the overall costs, MHI concluded that Muskrat Falls is still
the preferred option.
MHI concluded: “The results of the CPW review indicate
a strong preference in favour of the Interconnected
Island (Muskrat Falls) option over the Isolated Island
(Holyrood) option.”
“The result of the CPW analysis indicates a preference for
the Interconnected Island (Muskrat Falls) option of $2.4
billion over the Isolated Island (Holyrood) option.”
“With the assumptions and inputs provided by Nalcor to
MHI, the Interconnected Island (Muskrat Falls) option

remains the least cost option to meet the needs for capacity
and energy to supply the forecasted load in Newfoundland
and Labrador until 2067.”
“Also, any uncommitted energy from Muskrat Falls would
allow Nalcor to more easily address any large future load
additions to the Island of Newfoundland or Labrador.”
“A Cumulative Present Worth analysis was performed on
each of the large scale wind development scenarios and
compared against the existing Nalcor CPW metrics for
the Muskrat Falls Interconnected and Isolated Island
options. The wind and battery scenario is the most costly
option, while the wind and thermal backup CT option is
less, but is still more costly than the Isolated Island option.
The CPW result table from this assessment is shown in
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