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Executive Summary

A Integrated Resource Plan (IRP) is a
comprehensive decision support tool and
road map for meeting a utility’s objective
of providing reliable and least-cost
sustainable electric service to its
customers while addressing the
substantial risks and uncertainties
inherent in the electric utility business. In
essence it is the utility’s long-term
business plan.
This comprehensive visual document is
intended to guide the public and official
decision-makers through the critical
decisions that need to be made in
developing an IRP for New Brunswick.

It is also intended to provide an
alternative and comparison to our current
business-as-usual (BAU) IRP.
This IRP examines the business case for a
public investment of the Climate Change
Fund revenue through our publiclyowned utility into renewables, efficiency
and fuel switching. It is consistent with
current legislation including the
Electricity Act and Climate Change Act
that came into force in April 2018.
It has the objective of transitioning 95%
of our total energy needs to renewables
using our own local renewable energy
resources.
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This displaces most of our carbon energy
cost that is external to our economy and
redirects these funds back into the
province.

The results of this IRP are clear.

The IRP utilizes least cost environmental,
social, and economic principles to guide
the decision-making process.

2.

The IRP examines the technical and
economic aspects of this transition and is
designed to address the most common
questions about the cost and viability of
the transition.
In addition to addressing the common
questions, it also identifies some of the
most important decision that are not
usually discussed such as the private or
public investments into our renewable
energy resources, which is arguably the
biggest decision that needs to be made.
It demonstrates that private investment
is not in the publics interest.
This document relies on modeling from
New Clear Free Solutions (NCFS), NB
Power and the Pan Canadian Wind
Integration study. The results of all three
modeling sources are consistent with
each other giving the public and official
decision-makers’ confidence that the
results and conclusions are robust.

1.

3.

4.

5.

6.

7.

8.

There are no technical or economic
barriers to the transition to a lowcarbon economy.
Publicly investing the Climate
Change Fund revenue into
renewables, efficiency, and fuel
switching will provide significant
benefits to the economy,
environment and the New
Brunswick society.
The investment coupled with the
reinvestment will provide all the
capital needed to transition to a
low-carbon economy.
Publicly investing the Climate
Change Fund revenue will keep
rates low and stable.
Publicly investing the Climate
Change Fund revenue will pay huge
dividends to the province and hence
all New Brunswickers not just a
select few.
Publicly investing the Climate
Change Fund revenue will get NB
Power out of debt.
Publicly investing the Climate
Change Fund revenue will
significantly reduce our emissions.
Publicly investing the Climate
Change Fund revenue will create
many jobs and create a huge multidecade construction boom.

Sustainability Investment Plan Features
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•

Consistent with current legislation and policy. (We don’t need to change any laws to implement this plan.)
Based on the three pillars of sustainability. (Economic, Social and Environmental)
Applies least cost principles not only economically but to all the pillars of sustainability.
Taxes the problem (with no additional cost to consumers) and invests in the solutions.
Continually reinvests the income from the investments creating a powerful compounding effect. This
compounding effect provides all of the capital needed to transition to a low carbon economy.
Compound effect is fueled with savings from displacing fossil fuels and purchased power, increased sales
from fuel switching of the automotive and industrial sectors to electricity, as well as increased revenue
from efficiency investments rather than efficiency subsidies.
Lowest-cost policy option and not dependant on the technology mix. (Technology Neutral)
Fully integrated plan for all sectors.
Creates much needed jobs in a multi-decade construction boom.
Spreads the capital investments equally over time.
Focuses on best investments first and investments that have the largest CO2 reductions first.
Stabilizes electricity rates and keeps them low as possible well into the future and is less than the current
business-as-usual rate increases being proposed by NB Power. (Lower cost than doing nothing)
Transition to debt-free NB Power. (Currently 95% in debt)
No early retirement for existing power plants. (No premature job losses)
Focuses on displacing fossil fuels not fossil fuel capacity. (Fossil fuel plants in themselves don’t emit CO2
only burning fuel in them does. Keeping them around for back up and reliability is relatively inexpensive.)
Significant new source of earnings for province without the need for rate increases. (Net earning over $1
billion per year for NB)
Prioritizes investments over subsidises/incentives for both the supply and demand side.
Minimal behavioural changes, focuses on transition from dirty energy to clean energy.
Due to the exponential nature of the policy it is guaranteed to work if the policy followed. All variables
affect only “when” the objective is achieved not “if” the objective is achieved
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IRP Public Consultations
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New Brunswickers want clean energy and low rates
New Brunsick’s current IRP struggles to
deliver on clean energy and low rates.
Fracking, nuclear and pipelines are
being presented as viable options for
NB against the wishes of many citizens.

to promote unpopular energy projects,
can also be used to support projects that are
clean and would produce the desired low rates
that the public wants.

Below are excerpts from NB Power’s
“What Was Said Report” for the 2017 IRP
public consultations.

During the process of updating this version of
Coincidently the arguments such as
the IRP, NCFS released a draft of the document
economic development and displacing for public consultations and received some
foreign oil that are currently being used very valuable feedback, in which many
changes were made.

Conservation Council of New Brunswick:
“We also know from the response of New Brunswickers to the proposed sale of NB Power to Hydro Québec that ratepayers/citizens want their
electricity produced in New Brunswick by New Brunswickers for New Brunswickers. Ratepayers/citizens also want reasonable power rates and
electricity that is reliable.”
“The Conservation Council urges NB Power to advance an electrification strategy in its 2017 IRP that would form the basis of federal-provincial
negotiations on how carbon pricing revenue and infrastructure dollars could be allocated within the electricity sector”

New Brunswickers
Priorities

16.5%
Customer
Options

36.1%
Clean Energy

NB Electrical Energy Futures Jury on the
2040 Fuel Mix (95% Carbon Free)

32.8%
Lowest Rates

NCFS Stage 1 In Renewable Energy
Mix (95% Renewable)

95% Renewable
In Province
Generation Mix
Fossil
Fuel,
5.0%

Bio Fuel,
5.0%
Wind,
30.0%

14.5%
Debt
Repayment

Geothermal
, 30.0%
Hydro,
25.0%

Exponential Policy
UNBSJ Professor of Economics, Dr. Rob Moir.
“The concept of reinvesting in
environmentally-friendlier energy production
and energy efficiency to create a compound
interest effect is founded economic theory. As
such this policy should be considered by all
provinces and not only New Brunswick.”

New Brunswick Climate Change
Act
4(8) The Fund shall be credited with the
following amounts:
(a) money transferred to the Fund by the
Minister of Finance under section 6;
(b) gifts and legacies paid into the Fund;
(c) the income generated by the
investment of the sums credited to the
Fund;
(d) any amount paid into the Fund in
accordance with a regulation made under
paragraph 10(d); and
(e) any other money received by the Fund.

NB Power System Planning Engineer
Darren Clark: “We reviewed Mr. Rouse's
model and functionally I believe the
majority of what he is setting out to do,
the model is accomplishing.”

New Brunswick Electricity Act
68(A)( ii) should provide sufficient revenue to the
Corporation to permit it to earn a just and reasonable
return, in the context of the Corporation’s objective
to earn sufficient income to achieve a capital
structure of at least 20% equity,
68(c) that, consistent with the policy objectives set
out in paragraphs (a) and (b) and to the extent
practicable, rates charged by the Corporation for
sales of electricity within the Province shall be
maintained as low as possible and changes in rates
shall be stable and predictable from year to year.

100( 2) Subject to any changes requested under
subsection (7), an integrated resource plan shall be
developed by the Corporation in accordance with the
principles of least-cost service, economic and
environmental sustainability and risk management.
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New Brunswick currently has a climate change
policy that is literally exponentially better than any
of the other Provinces, and does so without the
need for any increased cost to consumers.

Many of the other Provinces have earmarked some
of the Carbon tax revenue to be used for carbon
reductions but most of it is in the forms of private
sector subsides not public investments.
The New Brunswick policy is the only one in Canada
that not only has provisions to publicly invests the
revenue, but also legislates, in section 4 (8)(c), any
income from the investments to be reinvested
creating a powerful compounding effect. This
compound effect will provide all of the capital
needed to transition to a low-carbon economy, and
be paid for with the displaced cost of fossil fuels.
The compounding effect has been reviewed and
endorsed by UNBSJ Professor of Economics, Dr.
Rob Moir, and has been extensively reviewed by NB
Power in which they state that they have no issues
with the functionality of the modeling.
Section 68 of our Electricity Act also has the
potential to create the compounding effect.
Allowing NB Power to earn a just and reasonable
return to build equity does the same thing if the
earnings are invested into renewables.

Another important part of the policy of the
Electricity Act is that rates shall be kept as low as
possible. The only credible solution to climate
change is the electrification of our economy, and
keeping rates low is very important to facilitate
that happening, as people will generally not switch
to something that is more expensive.
Also section 100(2) of the Act states our IRP shall be
developed on the principles of least cost and on the
pillars of sustainability and risk managment.

Climate Change Fund-NB Climate Change Act
New Brunswick’s current provincial Climate
Change legislation can coexist with the federal
plan because it does not introduce any new cost to
consumers, and just uses existing tax revenue that
has already been budgeted for.
The federal plan is a market-based plan while our
current plan is a regulated plan. A regulated plan is
much more certain in the end results as it
guarantees action and does not rely on the human
nature of a market based system which is not
always rational.
For that reason New Brunswick should be pushing
for the Federal government to accept our current
policy, or use this policy as the backbone of any
legal proceedings the province might take to fight
the Federal plan, as this plan is guaranteed to
work unlike the federal plan.

In the process of doing this it will also ensure that
New Brunswickers will significantly benefit from
the transition and the public investments made
into our renewable energy resources.

If the Climate Change Fund revenue is invested into
renewable energy it will displace fuel and
purchased power cost, create jobs, and lower
emissions.

This modeling assumes $370 million a year from
Climate Change Fund revenue. The current
provincial Climate Change Act will provide $190
million of that per year through the recycling of
existing tax revenue, and is already budgeted for.

The displaced fuel and purchase power is the return
on investment into renewables, and as such does
not require additional rate increases to accumulate
this additional cash flow.

If you combine that with the already planned rate
increases from NB Power of 2.5% a year, the
amount of revenue generated would be very
similar. In addition NB Power already has a pretty
significant capital budget that can also help fund
the transition if needed.
NB Power currently spends approximately $800
million per year on fuel and purchased power.

If our current climate change policy is
implemented properly it can generate all of the
capital needed to transition to a low carbon
economy.

NB Power Strategist Model VS NCFS Model
Displaced Cost

$600,000,000.00

Due to section 4(8)(c) of the Climate Change Act
mandating that the income from the investments
be returned to the fund to be invested again will
create an ever-growing amount of capital without
the need to raise rates.

For example if the first year’s Climate Change Fund
revenue of $370 million is invested in a wind farm it
will displace approximately $30 million dollars of
fuel and purchased power every year for the life of
the wind farm. The next year there will be $400
million to invest and the next year $430 and so on.
This ever growing amount will provide all of the
capital needed to make the transition without the
need to debt finance or private finance the
transition which is not in the public’s best interest.
This graph shows a comparison of displaced cost
over time between the NCFS model and NB
Power’s Strategist Model using a previous NCFS
supply plan that is very similar to this one. It shows
that the two models are almost identical.

$400,000,000.00
$200,000,000.00

Strategist Model

NCFS Model

2038

2036

2034

2032

2030

2028

2026

2024

2022

2020

2018

2016

$0.00

This should give confidence to the public and
official decision-makers that the NCFS modeling is
indeed accurate.
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Modeling Objectives
Stage 1 RPS 95%
Renewable Generation
Mix
Hydro
Quebec,
5.0%

Fossil Fuel,
5.0%
Bio, 5.0%

Wind,
30.0%
Geothermal
, 30.0%
Hydro,
25.0%

Stage 2 RPS 95%
Renewable Generation Mix
Bio, 5%
Geotherm
al, 25%

Wind,
42%

Solar, 10%
Hydro,
13%
Fossil
Fuel, 5%

Stage 1 Renewable Portfolio Standard
(Green the Grid)
The objective of this renewable portfolio
standard (RPS) is to green the current
“electricity” consumption to 95%
renewable. 2014-2015 was used as the
test year for comparison to the businessas-usual. Canada is starting from a very
different place in the transition to a low
carbon economy because our grid is
already very low carbon. NB and Canada
as a whole are already 75% carbon free.
This stage is essentially complete.

Stage 2 Renewable Portfolio Standard
(Fuel Shift or Electrification)
The objective of this renewable portfolio
standard is to shift all remaining fossil
fuel usage to 95% green “energy” at the
same or lower cost than the fossil fuel
equivalent. Stage 2 does not require the
completion of stage 1 before
commencing. The transition to stage 2
can begin as long as the fuel switch has a
net carbon reduction which is currently
the case. This is essentially the
electrification of our transportation,
industrial heat/steam and the remainder
of our home heating.

The purpose of the modeling is to
reasonably demonstrate using today’s
technology, at today’s costs and using
today’s energy rates, that New
Brunswick can transition to a low carbon
economy by investing the Climate
Change Fund revenue into renewable
energy, fuel switching technologies and
efficiency.
The objective of 95% is used to prevent
us from not doing the first 95% because
of the last 5%. While it is certainly
achievable to be 100%, the last 5 % is
much harder, and there is a lot of work
to do before it needs to be addressed.
The last 5% will require storage and
other technologies that are still being
developed and still quite expensive. If an
objective of 95% is used it will address
questions such as “what happens when
the wind doesn’t blow or when the sun
doesn’t shine”.
While it is true that variable resources
like wind and solar are not always
available, the amount of time they are
not available in a system that is well
designed is quite small and in the
interim fossil fuels can provide that
small amount of power.
We do need to get to 100% but there is a
lot of work to do before we get there.
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The Solution = Renewable Energy
The fundamental issue of climate change is not the
amount of energy we use, but the type of energy we
use. It is impossible to solve climate change with
efficiency alone as that would require using zero
energy which is not reasonable. The only credible
solution to climate change is the transition of our
energy needs to clean and green electricity.
There is only a need to conserve energy when there is
a limited supply like our fossil fuel-based energy
systems and biofuels. It is also helpful to conserve in
areas of high population density and jurisdictions
that have significant load growth which doesn’t apply
to New Brunswick’s current situation.

New Brunswick is blessed with abundant resources
and there is many times more renewable energy
economically available than we could ever use.
By not using the renewable energy available to us
we are wasting it. Every day we don’t invest in
renewable energy we are literally wasting it and
spending our energy dollars on imported energy
instead of using our own.

As a result our policies and plans need to reflect
this unique starting point.
The below graph shows all of aspects of
transitioning to a low-carbon economy. It starts
with the current amount o f total energy and
considers efficiency measures and the transition of
low carbon electricity to meet the final demand.

It is common for people to associate using less
electricity with carbon reductions, but this is not a
direct correlation. The New Brunswick electricity
grid and Canada overall is already 75% carbon free.
Using less electricity has a very limited effect on
For New Brunswick there is no practical or economical carbon reductions and can be seen later in this
document that efficiency in the electrical sector can
limitation to the amount of renewable energy
have significant economic and social consequences.
available.

50,000,000
45,000,000
40,000,000
35,000,000
30,000,000
25,000,000
20,000,000
15,000,000
10,000,000
5,000,000
0

Current Total Energy
Efficiency determines the size of the solution needed
Estimated Final Total Energy After Efficiency
Current Total Electrical Energy
Current Low Carbon Electrical Energy
2019 Hydro
2020 Hydro
2021 Wind
2022 Wind
2023 Wind
2024 Natural Gas
2025 Geothermal
2026 Bio
2027 Wind
2028 Wind
2029 Geothermal
2030 Bio
2031 Wind
2032 Hydro
2033 Hydro
2034 Hydro
2035 Natural Gas
2036 Geothermal
2037 Natural Gas
2038 Geothermal
2039 Bio
2040 Bio
2041 Geothermal
2042 Wind
2043 Natural Gas
2044 Natural Gas
2045 Natural Gas
2046 Wind
2047 Solar
2048 Wind
2049 Solar
2050 Solar
2051 Hydro
2052 Geothermal
2053 Bio
2054 Natural Gas
2055 Wind
2056 Wind
2057 Solar
2058 Wind
2059 Solar
2060 Geothermal
2061 Bio
2062 Wind

MWh/Year

Transitioning To a Low Carbon Economy

Energy Transtion
Current Total Energy Usage

Stage 2 RPS

Stage 1 RPS

Accumulated Low Carbon Electricity

Current Low Carbon Electricity
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Technical Barriers? NO
There are no technical barriers for the
transition to a low-carbon economy.
Everything that is needed already
exists and overall is lower in cost than
business-as-usual. This is especially
true for the things that are needed to
start immediately.

The last 5% or 10% of emissions may be
harder to displace but it can be assured
technology will only get better, and if the
first 95% is less expensive, we can afford to
have the last 5% more expensive. A low
carbon economy will be technology driven
and over time the technology will only get
better and less expensive.

Supply Side
•
•
•
•
•
•
•
•

Hydro
Wind
Solar
Geothermal
Biofuels
Smart Grids
Storage Thermal/Battery
High Capacity Very Low
Capacity Factor FF plants
• Enough Resources
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Good sense dictates that the
first 95% be dealt with now and
the final 5% later when the
options available are much
more certain.

Demand Side
•
•
•
•
•
•
•

Electrode Boilers
Electric Cars
Electric Transport Trucks
Electric Trains
Electric Busses
Electric Arc Furnace
Heat Pump
Cost $5-$6 to Charge

Economic Barriers? NO
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These are three separate sources of information on
the cost of different electricity generation types
expressed as a levelized cost over the lifetime of
the asset.
All three show that renewables are similar or lower
cost than fossil fuels and nuclear technologies.

The top source is from Lazzards, the bottom right
is from the US Government Energy Information
Agency (EIA) and the bottom left is from NB power.
This EIA cost and performance data was used for
the NCFS modeling.
It is also worth noting that the NB Power source is
not in line with the other two. This has the
potential to affect objective decision-making by
not relying on accurate information.

The Reality Of The World Today
The reality of the world we live in
today is that renewables are now
less expensive than fossil fuels and
are trending downward, while fossil
fuels are more than likely to trend
up.

It is only recently that renewables
have achieved this, but this is the
new reality and would not be
expected to change.
People like Warren Buffett, and
companies like Xcel, and Exxon all
realize this, as renewables are now
outpacing fossil fuels and nuclear.

Given this new reality there is
no longer any excuses not to
make the transition.
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The Economics of a Utility
The main economic components of an
electric utility are:
Revenue based on the sales of power and
the rate for which it was sold
Minus

Fuel and purchase power cost
Operational and maintenance cost
Financing charge (interest)
Amortization and depreciation cost

Equals
Net earnings

The largest part of NB Power’s cost is fuel and
purchased power at approximately 50% of cost.
NB Power-owned renewable energy has zero fuel
and purchased power cost. Fuel and purchased
power are costs that require immediate payments
from the revenue generated during the year.
The second largest cost for NB Power is
Operational and Maintenance cost. These are the
costs associated with running and maintaining the
utility. This is also a cost that requires immediate
payment during the year.
The financing cost is essentially the interest paid
on debt. This cost also requires an immediate
payment during the year.
Amortization and Depreciation costs are the costs
associated with the capital expenditures such as
building a new generation facility.
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These costs are divided by the number of
expected useful years of operation. This is done
so that cost as well as the benefits from the
investments are spread out over time.
These are costs that have already been incurred
and as such the costs associated with
depreciation and amortization do not require an
immediate payment and is free cash flow for the
utility to keep making investments, pay down
debt principle, or pay a dividend to the province.
Investing the Climate Change Fund revenue
through NB Power into renewables will displace
fuel and purchased power cost, with a
depreciation cost, increased O&M cost, and
increase in net earnings. This will create free cash
flow that can also be invested to further displace
fuel and purchase power cost.
This will create jobs, and increase free cash flow
and because there is no debt created from the
Climate Change Fund revenue the financing
charges will stay the same.

Investment Details and Assumptions
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Stage 1 RPS Investment Details
In-Province Generation

Fixed
Fuel
%
Capacit Capacity
Capital
Total Capital
Total
Total Fixed O &
Total Fuel
O&M
Cost
Generation y MW
Factor Cost $/MW
Cost $
MWh/Year
M $/Year
Cost $/Year
$/kw
$/MWh

Wind

30.0%

1,168

0.40

$1,664,000 $1,944,372,603 4,094,400 45.98

$53,727,315

0

$0

Hydro

25.0%

974

0.40

$2,411,000 $2,347,697,489 3,412,000

14.7

$14,314,041

0

$0

Solar

0.0%

0

0.25

$2,480,000

21.33

$0

0

$0

Geothermal

30.0%

530

0.88

$2,687,000 $1,423,918,864 4,094,400 116.12

$61,535,340

0

$0

Bio

5.0%

330

0.24

$3,765,000 $1,242,761,783

682,400 108.63

$35,856,896

35

$23,884,000

Natural Gas

5.0%

1,604

0.05

$664,000 $1,064,792,792

682,400

6.65

$10,663,964

70

$47,768,000

Hydro Quebec

5.0%

1,000

NA

682,400

NA

NA

38.9

$26,545,360

800

NA

NA

0

$0

Grid Upgrades/Storage etc

Energy Efficiency, Conservation,
Fuel Switching, Adaptation,
Contingency

NA

$0

NA

$1,600,000 $1,280,000,000

0

$4,770,000,000

Stage 2 RPS Investment Details
Fixed
Fuel
%
Capacit Capacity Capital Cost Total Capital
Total
Total Fixed O &
Total Fuel
O&M
Cost
Generation y MW
Factor
$/MW
Cost $
MWh/Year
M $/Year
Cost $/Year
$/kw
$/MWh
Wind

41.6%

3,344

0.40

$1,664,000 $5,563,724,192 11,715,919 45.98

$153,738,004

0

$0

Hydro

12.7%

1,019

0.40

$3,911,000 $3,986,416,756 3,571,568

14.7

$14,983,464

0

$0

Solar

9.5%

1,224

0.25

$2,480,000 $3,036,065,084 2,681,041 21.33

$26,112,608

0

$0

Geothermal

25.5%

910

0.90

$2,687,000 $2,445,708,631 7,176,020 116.12 $105,692,477

0

$0

Bio

4.7%

609

0.25

$3,765,000 $2,292,934,483 1,333,739 108.63

$66,157,098

35

$46,680,857

4,124

0.05

9.78

$40,333,399

70

$119,161,18
2

1,337

NA

0

$0

Natural Gas
Grid Upgrades/Storage etc

5.0%

$664,000 $2,738,382,120 1,702,303
$1,600,000 $2,139,893,920

NA

Stage 1 Financial Details and Business-as-Usual
Comparison
Year

Stage 1 RPS

2014-15 NB Power
Annual Report

Annual MWh In Province

13,648,000

13,648,000

Annual MWh Export

4,575,000

4,575,000

Total Generation

18,223,000

18,223,000

Total System Rate $/MWh

$101

$101

Total Revenue $/Year

$1,791,000,000

$1,791,000,000

Total System Capital Investment $/Lifespan

$10,850,823,211

NA

Depreciation and Amortization Expense $/Year

$361,694,107

$239,000,000

Total Fuel and Purchased Power Including Exports $/Year

$383,197,360

$826,000,000

Total O & M $/Year

$367,169,556

$477,000,000

Regulatory deferral

$0

$73,000,000

Mark-to-market of held for trading investments

$0

$41,000,000

Sinking funds and other investment income

$0

$122,000,000

Debt to Equity Ratio

0:100

96:4

Financing Cost/Interest

$0

$229,000,000

Taxes

$37,000,000

$37,000,000

Net Debt

$0

$4,913,000,000

Total Net Earnings (Interest) $/Year

$641,938,977

$73,000,000

Total Dividends Paid during IRP

$4,770,000,000

$0

The results of the comparison show
that, given the same load and same
rates, NB Power could be making
almost $650 Million in earnings per
year instead of the $73 million under
the business-as-usual plan.
From an economic sustainability
perspective the investment of the
Climate Change Fund revenue into
renewables is an undeniable benefit
to NB Power, ratepayers, and the
environment that fulfills the
principles of least-cost sustainability.
It can be seen from the results that an
increase in depreciation and
amortization costs, which is free cash
flow, is considerably made up for in
significantly lower fuel and purchase
power cost, lower O & M costs and
financing costs.
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Stage 2 Financial Details
Stage 2 Financial Details

Stage 2 RPS

Annual In Province MWh

28,180,591

Annual Export MWh

4,575,000

Total Generation MWh

32,755,591

Total System Rate $/MWh

$101

Total Revenue $/Year

$3,183,055,378

Total Capital Investment $/Lifespan

$22,203,125,185

Depreciation and Amortization Expense $/Year

$740,104,173

Total Fuel $/Year

$450,842,040

Total O & M $/Year

$745,184,140

Debt to Equity Ratio

0

Finacing Cost/Interest

$0

Net Earnings $/Year

$1,246,925,026

Once the transition is complete, NB Power
can start to sustainably make dividend
payments to the province that can help
fund social programs and/or lower taxes.
Due to the compounding effect created by
the current legislation, dividends can be
paid to the province before the transition is
complete, but must only be done with the
money that is left over.
The modeling indicates that NB Power
could sustainably make over a BILLION
dollars per year while keeping rates low
and stable.
This modeling does not take into account
the additional tax revenue for the province
created by all of the capital spending and
jobs created by the transition which will be
significant.

There are many short-,
medium- and long-term
benefits to this transition
with no drawbacks.
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Base Case Sensitivity Analysis
Sensitivity analysis is used in
modeling to look at the effect of
changing different assumptions in the
model. This sensitivity analysis moves
each of the major assumptions up and
down by 10% to show the effects and
indicates which of the assumptions
makes the biggest difference. This
information is useful in the decisionmaking process.
In addition to changing each
assumption individually, a best and
worst case scenario is also
undertaken.

The best case looks at all of the
assumptions, besides rates, moving
in a positive direction and the worst
case looks at all of the assumptions,
besides rates, moving in a negative
direction.
The scenario approach is to indicate
the min and max range of the
modeling. The analysis shows that
the plan is most sensitive to demand
and rates. It is worth noting that the
worst case scenario can be mitigated
by a fairly modest rate increase.
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There is high level of
confidence that NB Power
can have net profits in the
range of $514 Million to
$863 million to supply our
current load with
renewables, while keeping
rates low and stable.

Base Case Sensitivity Analysis
Sensitivity Case

Base Case Net
Earnings
BAU =$73 Million

Plus 10%-Net
Earnings

Minus 10%-Net
Earning

Plus 10%
Difference From
Base Case

Capital Cost
Wind Capacity Factor
Fixed O and M
Fuel Cost
Lifespan
Demand
Rates
Best/Worst Case Scenario

$641,938,977
$641,938,977
$641,938,977
$641,938,977
$641,938,977
$641,938,977
$641,938,977
$641,938,977

$662,503,155
$704,291,306
$675,905,211
$7,736,508
$721,707,523
$762,208,949
$830,894,486
$514,259,696

$724,526,778
$680,343,885
$711,124,722
$703,334,702
$659,057,398
$624,781,097
$556,023,766
$863,011,068

-$31,011,812
$10,776,340
-$17,609,756
-$685,778,459
$28,192,556
$68,693,982
$137,379,520
-$179,255,271

Minus 10%
Difference
From Base
Case
$31,011,812
-$13,171,082
$17,609,756
$9,819,736
-$34,457,569
-$68,733,869
-$137,491,200
$169,496,101

Technology Sensitivity Analysis
The chart on the bottom is a sensitivity
analysis looking at different generation
mixes compared to the base case. The “Gas”
mix is comprised of existing hydro and
natural gas. The “Nuclear” mix is essentially
the same as the base case but uses nuclear
instead of geothermal.

NB Power Sensitivity Anlaysis Rate Comparison
0.3600
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0.3200
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0.2600
0.2400
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Technology Sensitivity
Annual MWh In Province
Annual MWh Export
Total Generation MWh
Total System Rate $/MWh
Total Revenue $/Year
Total System Capital Investment $/Lifespan
Depreciation and Amortization Expense $/Year
Total Fuel and Purchased Power Including Exports $/Year
Total O & M $/Year
Debt to Equity Ratio
Financing Cost/Interest
Taxes
Total Net Earnings (Interest) $/Year
Difference From Base Case

Extreme Energy…

High Energy Efficiency

All Capital +25%

Private Financing…

Low Load Forecast

Gas and Market…

FOREX +15%…

High Solar Projection

Federal GHG…

Medium Solar…

Integrated Plan

CO2 Cap: 3 MT

CO2 Cap: 2.5 MT

Global Recession

Low Wind Escalation

FOREX -15%…

Low Emission / High…

Gas and Market…

High Load Forecast

Supply Plan

All Capital -25%

It shows that Renewables are the least
cost option.

Gas
95% Renewable
Nuclear
13,648,000
13,648,000
13,648,000
4,575,000
4,575,000
4,575,000
18,223,000
18,223,000
18,223,000
$101
$101
$101
$1,791,000,000 $1,791,000,000 $1,791,000,000
$8,372,782,578 $9,303,543,531 $10,953,212,092
$279,092,753
$310,118,118
$365,107,070
$494,701,520
$383,197,360
$429,464,080
$327,672,649
$367,169,556
$358,441,627
0:100
0:100
0:100
0
0
0
$37,000,000
$37,000,000
$37,000,000
$652,533,078
$693,514,966
$600,987,223
-$40,981,888
$0
-$92,527,744

The chart on the top is from NB Power’s
strategist modeling software. Instead of
showing the affect on net earning this
software looks at the affect on rates with a
fixed return on equity. These are all of the
sensitivity analysis that NB Power did for its
2017 IRP. Their software will actually
change the supply plan under different
assumptions, and the ones in green have
renewable energy in them.
Their model shows that plans with
renewables are also cheaper than the base
case “Integrated Plan”. It also demonstrates
that many changes in their assumptions
leads their model to often adding
renewables.
It is also worth noting that their model also
shows that demand has the largest effect on
rates. High energy efficiency and Extreme
energy efficiency having the largest effect
on rates. High load forecasts make rates
lower. This is all consistent with NCFS base
case sensitivity analysis on the previous
slide.
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Financing Sensitivity Analysis
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Public vs. Private investment is one
of the most important decisions to be

to cost NB Power almost a half a billion
dollars a year in net earnings.

made in the transition to a low-carbon economy,
and has the largest effect on Net earnings for NB
Power. Whomever makes the investments into
renewable energy will make a significant return on
that investment. There are literally billions of
dollars at stake for those who understand that the
investors will earn the return on the investments.

It also shows that continuing to debt finance
also has a significant impact on net earnings.
It shows that a public investment into
renewables using the Climate Change Fund
revenue has the most significant benefits to
NB Power and hence all New Brunswickers.

The chart on the bottom is a sensitivity analysis
that looks at private financing as well as debt
financing. Because renewables are mainly capital
cost this has the most significant effect on net
earnings for NB Power. It shows that by continuing
signing long term power purchase agreements
instead of publicly investing in renewables is going

Base Case
Private
Climate Change Fund
80% Debt
Financing Sensitivity
Financing
Financed
Financing
Annual MWh In Province
13,648,000
13,648,000
13,648,000
Annual MWh Export
4,575,000
4,575,000
4,575,000
Total Generation MWh
18,223,000
18,223,000
18,223,000
Total System Rate $/MWh
$101
$101
$101
Total Revenue $/Year
$1,791,000,000
$1,791,000,000
$1,791,000,000
Total System Capital Investment $/Lifespan
$1,280,000,000
$9,303,543,531
$9,303,543,531
Depreciation and Amortization Expense $/Year $42,666,667
$310,118,118
$310,118,118
Total Fuel and Purchased Power Including Exports
$/Year
$1,340,331,600
$383,197,360
$383,197,360
Total O & M $/Year
$191,072,000
$367,169,556
$367,169,556
Debt to Equity Ratio
0:100
0:100
20:80
Financing Cost/Interest
$0
$0
$387,027,411
Taxes
$37,000,000
$37,000,000
$37,000,000
Net Debt
$0
$0
$7,442,834,825
Total Net Earnings (Interest) $/Year
$179,929,733
$693,514,966
$306,487,556

The chart on the top is from NB Power’s 2017
IRP, and shows the incremental cost of
energy by private financing. Private
financing usually requires a higher return
than public financing and hence it is more
expensive to attract private capital.
The transition to a low carbon economy is
also going to significantly change the
economy. As our energy dollars change from
going to fossil fuel companies to renewable
energy companies there is going to be a
significant redirection of money.

We are now faced with the very
important decision of who this
money will be redirected to.
Regardless of who invests in renewable
energy, ratepayers will pay.
The transition will also have significant
effects on the global economy in which a few
fossil fuel-rich countries will have to face the
fact that all countries will now have their
own energy resources.

Stage 1 Investment Methodology
The table below is the first 5 years of the
investment plan. The full Stage 1 RPS
investment plan is on the next slide.
The plan invests the Climate Change Fund
revenue each year into a different type of
technology with the goal of obtaining the final
generation mix at the end of the transition.
The model takes into account the capital cost,
capacity factor, O&M cost, and fuel costs.
Each investment will displace fuel and
purchased power, and the O&M cost and fuel
costs for each of the investments is subtracted
from the displaced fuel cost and whatever is left
is used in combination with the Climate Change
Fund revenue to make the next year’s
investment. The creates an ever-growing
amount each year to make additional
investments.

The model is somewhat simplified in that it would be
feasible to work on multiple projects at a time instead of
just one investment per year. As well this modeling
assumes it only takes 1 year for the displaced cost to
begin which is not realistic but if it was included it would
just move the timeline by a few years.
The model also assumes that the load stays the same
over the planning period and does not take into account
any additional revenue from the DSM investments or
increased load. These simplifications were done due the
complexity of adding them and by not adding them was
generally conservative .
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The investment plan is put together with some of the
following principles.
1.
Spreads the total investment over the planning
period
2.
Focuses on better investments and better
carbon reductions first
3.
Focuses on only a few mature technologies and
spreads them out over time to create
sustainable industries and allows for significant
learning curves
4.
Should assure progress each year.

One of the main reasons this type of plan works so well
with renewables is the scalability of renewables. We
can do smaller projects that can be scaled to fit the
budget and smaller projects can be brought online
faster which will make a big difference in the plan. Large
project tie up the capital for a long time before any
return is made.

Due to the exponential nature of the
compounding effect created by reinvesting the
displaced cost grows so fast that money can be
taken out of the plan in the form of the
DSM/Dividend column. This can be used to
accommodate any uncertainty in the plan.
YearTechnolgy
Type

Fuel
Generatio Displaced Displac Displaced
Accumulate
Climate
Accumulated
Fixed O
Total Investment Dividend/DS Capacity In Service
Cost Capacity Total Fixed O Total Fuel
n
Fuel and ed Cost Cost=Displace
d
Change Fund Displaced Cost
&M
$/Year
M Investment Factor Capital Cost
$/M MWh & M $/Year Cost $/Year MWh/Yea Purchased $/MW Fuel Cos-O &
MWh/Year
Revenue
$/kw
Wh
r
Power
h
M - Fuel

2019 Hydro

0

$370,000,000

$0

$370,000,000

0.40

$2,411,000

14.7

0

153

$2,255,910

$0

537,735 $26,349,034

49

$24,093,123

2020 Hydro

537,735

$370,000,000

$24,093,123

$394,093,123

0.40

$2,411,000

14.7

0

163

$2,402,808

$0

572,751 $28,064,792

49

$25,661,984

2021 Wind

1,110,486

$370,000,000

$49,755,107

$369,755,107

$50,000,000

0.34

$1,664,000

45.98

0

222

$10,217,151

$0

661,826 $32,429,478

49

$22,212,327

2022 Wind

1,772,312

$370,000,000

$71,967,434

$391,967,434

$50,000,000

0.34

$1,664,000

45.98

0

236

$10,830,927

$0

701,584 $34,377,617

49

$23,546,690

2023 Wind

2,473,896

$370,000,000

$95,514,124

$415,514,124

$50,000,000

0.34

$1,664,000

45.98

0

250

$11,481,574

$0

743,730 $36,442,786

49

$24,961,212

513

$12,577,07
$3,409,881
179,673 $8,803,954
7

49

-$7,183,004

2024 Natural
Gas

3,217,627

$370,000,000 $120,475,336

$340,475,336

$150,000,000

0.04

$664,000

6.65

70

Stage 1 Investment Plan
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Blue=Calculated Yellow=Policy Grey=Cost and Performance
Accumula Climate
Year-Technolgy
ted
Change
Type
MWh/Ye
Fund
ar
Revenue

Accumulated
Reinvestent
$/Year

Total
Investment
$/Year

Displa Displaced
Fuel
Generatio Displaced
Dividend/DS
Fixed O
Total Fuel
ced Cost=Displac
Technology Capacity In Service
Cost Capacity Total Fixed O
n
Fuel and
M
&M
Cost
Cost e Fuel Cos-O
Type
Factor Capital Cost
$/M MWh & M $/Year
MWh/Ye Purchased
Investment
$/kw
$/Year
$/MW & M - Fuel
Wh
ar
Power
h
)

2019Hydro

0

$370,000,000

$0

$370,000,000

Grand Falls

0.40

$2,411,000

14.7

0

153

$2,255,910.41

$0

537,735

$26,349,034

49

$24,093,123

2020 Hydro

537,735

$370,000,000

$24,093,123

$394,093,123

Small Hydro

0.40

$2,411,000

14.7

0

163

$2,402,807.51

$0

572,751

$28,064,792

49

$25,661,984

2021 Wind

1,110,486 $370,000,000

$49,755,107

$369,755,107

$50,000,000

Wind

0.40

$1,664,000

45.98

0

222

$10,217,151.35

$0

778,619

$38,152,327

49

$27,935,176

2022 Wind

1,889,105 $370,000,000

$77,690,284

$397,690,284

$50,000,000

Wind

0.40

$1,664,000

45.98

0

239

$10,989,062.04

$0

837,444

$41,034,754

49

$30,045,692

2023 Wind

2,726,549 $370,000,000

$107,735,976

$427,735,976

$50,000,000

Wind

0.40

$1,664,000

45.98

0

257

$11,819,290.96

$0

900,713

$44,134,950

49

$32,315,659

2024 Natural Gas 3,627,262 $370,000,000

$140,051,634

$360,051,634

$150,000,000

Natural Gas

0.04

$664,000

6.65

70

542

$3,605,938.81

$13,300,221

190,003

$9,310,154

49

-$7,596,005

2025 Geothermal 3,817,266 $370,000,000

$132,455,629

$312,455,629

$190,000,000

Geothermal

0.90

$2,687,000

116.12

0

116

$13,502,920.61

$0

916,785

$44,922,445

49

$31,419,524

2026 Bio

4,734,050 $370,000,000

$163,875,153

$233,875,153

$300,000,000

Bio

0.25

$3,765,000

108.63

35

62

$6,747,903.83

$4,761,363

136,039

$6,665,908

49

-$4,843,359

2027 Wind

4,870,089 $370,000,000

$159,031,795

$229,031,795

$300,000,000

Wind

0.40

$1,664,000

45.98

0

138

$6,328,655.00

$0

482,288

$23,632,117

49

$17,303,462

2028 Wind

5,352,377 $370,000,000

$176,335,257

$243,335,257

$303,000,000

Wind

0.40

$1,664,000

45.98

0

146

$6,723,891.29

$0

512,408

$25,107,987

49

$18,384,096

2029 Geothermal 5,864,785 $370,000,000

0

$0

1,070,133 $52,436,517

$194,719,352

$364,719,352

$200,000,000

Geothermal

0.90

$2,687,000

116.12

136

$15,761,522.59

49

$36,674,994

2030 Bio

6,934,918 $370,000,000

$231,394,347

$601,394,347

$0

Bio

0.25

$3,765,000

108.63 38.9

160

$17,351,784.30 $13,607,805

349,815

$17,140,937

49

-$13,818,652

2031 Wind

7,284,733 $370,000,000

$217,575,694

$387,575,694

$200,000,000

Wind

0.40

$1,664,000

45.98

0

233

$10,709,573.58

$0

816,145

$39,991,104

49

$29,281,530

2032 Hydro

8,100,878 $370,000,000

$246,857,225

$547,857,225

$69,000,000

Mactaquac

0.40

$2,411,000

14.7

0

227

$3,340,315.72

$0

796,222

$39,014,888

49

$35,674,572

2033 Hydro

8,897,100 $370,000,000

$282,531,796

$583,531,796

$69,000,000

Mactaquac

0.40

$2,411,000

14.7

0

242

$3,557,825.55

$0

848,069

$41,555,402

49

$37,997,577

2034 Hydro

9,745,170 $370,000,000

$320,529,373

$621,529,373

$69,000,000

Mactaquac

0.40

$2,411,000

14.7

0

258

$3,789,498.88

$0

903,293

$44,261,347

49

$40,471,848

2035 Natural Gas 10,648,462 $370,000,000

$361,001,221

$431,001,221

$300,000,000

Natural Gas

0.04

$664,000

6.65

70

649

$4,316,503.20

$15,921,081

227,444

$11,144,757

49

-$9,092,828

2036 Geothermal 10,875,907 $370,000,000

$351,908,394

$121,908,394

$600,000,000

Geothermal

0.90

$2,687,000

116.12

0

45

$5,268,329.99

$0

357,695

$17,527,042

49

$12,258,712

2037 Natural Gas 11,233,601 $370,000,000

$364,167,106

$234,167,106

$500,000,000

Natural Gas

0.04

$664,000

6.65

70

353

$2,345,197.68

$8,650,076

123,573

$6,055,054

49

-$4,940,221

2038 Geothermal 11,357,174 $370,000,000

$359,226,886

$79,226,886

$650,000,000

Geothermal

0.90

$2,687,000

116.12

0

29

$3,423,828.04

$0

232,462

$11,390,627

49

$7,966,799

2039Bio

11,589,636 $370,000,000

$367,193,684

$137,193,684

$600,000,000

Bio

0.25

$3,765,000

108.63

35

36

$3,958,393.07

$2,793,067

79,802

$3,910,293

49

-$2,841,166

2040 Bio

11,669,437 $370,000,000

$364,352,518

$284,352,518

$450,000,000

Bio

0.25

$3,765,000

108.63

35

76

$8,204,306.51

$5,789,009

165,400

$8,104,613

49

-$5,888,703

2041 Geothermal 11,834,838 $370,000,000

$358,463,815

$678,463,815

$50,000,000

Geothermal

0.90

$2,687,000

116.12

0

252

$29,320,140.75

$0

1,990,699 $97,544,260

49

$68,224,119

13,825,537 $370,000,000

$426,687,934

$496,687,934

$300,000,000

Wind

0.40

$1,664,000

45.98

0

298

$13,724,586.07

$0

1,045,910 $51,249,598

49

$37,525,012

2043 Natural Gas 14,871,447 $370,000,000

$464,212,947

$234,212,947

$600,000,000

Natural Gas

0.04

$664,000

6.65

70

353

$2,345,656.77

$8,651,770

49

-$4,941,188

2042 Wind

123,597

$6,056,239

Stage 1 Investment Plan Sensitivity
In addition to the financial sensitivity analysis an
investment plan sensitivity analysis was performed.
Similar to the financial sensitivity analysis each of the
parameters is moved up by 10% and down by 10% and
compared to the base case and whether the objective
is made. There was also a best and worst case scenario
undertaken.

MWh

60000000

Climate Change Fund Revenue

The analysis demonstrates that due to the
compounding effect of the policy created by
the reinvesting, the stage 1 RPS is always
achieved.
The only difference is the amount of time it
takes to reach the objective which is quite
minimal.
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This policy, if implemented ,guarantees our
environmental targets will be met while keeping
rates low and stable. The only difference will be when
the target is met. Even under a worst case scenario
only an additional 5 to 6 years is needed to reach the
goal.

40000000
20000000

2019
2021
2023
2025
2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049
2051
2053
2055
2057
2059
2061

0
Stage 1 RPS

Displaced Cost

2019
2021
2023
2025
2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049
2051
2053
2055
2057
2059
2061

60000000
40000000
20000000
0

Minus 10% Carbon Tax

MWh

Plus 10% Carbon Tax

2019
2021
2023
2025
2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049
2051
2053
2055
2057
2059
2061

MWh

Base

Base

Plus 10% Displaced Cost

Negative 10% Displaced Cost

Base

Plus 10% Capital Cost

Stage 1 RPS

60000000

O&M

60000000
40000000

MWh

MWh

Capital Cost
60000000
40000000
20000000
0

20000000

0

Stage 1 RPS

2019
2021
2023
2025
2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049
2051
2053
2055
2057
2059
2061
Base

Fuel

60000000

Negative 10% Capacity Factor

60000000

MWh

40000000
20000000

Stage 1 RP

Best Worst Case

20000000
0

2019
2021
2023
2025
2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049
2051
2053
2055
2057
2059
2061

0
Base

Plus 10% Capacity Factor

40000000

2019
2021
2023
2025
2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049
2051
2053
2055
2057
2059
2061

MWh

Negative 10% O&M

Capacity Factor

20000000

2019
2021
2023
2025
2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049
2051
2053
2055
2057
2059
2061
Plus 10% O&M

Stage 1 RPS

40000000

0

Base

Negative 10% Capital Cost

Plus 10% Fuel

Negative 10% Fuel

Stage 1 RPS

Base

Best Case 10%

Worst Case 10%

Stage 1 RPS

Stage 1 RPS Electricity Rates
Electricity rates are an extremely
important part of the transition
to a low-carbon economy. Not
only is it important to keep rates
low to help facilitate the
transition to an electrified
economy, but low energy rates
will help keep the cost of living
down, keep businesses
competitive. Also having access
to low-cost clean energy can help
attract new business.
Keeping rates low will ensure a
just transition to a low-carbon
economy for everyone.
The graph at the top is a
comparison of our rates to other
nearby regions. It shows that we
have comparatively low rates.
The graph below, from NB
Power, however shows that we
are heading for extremely high
rates under the current IRP.
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Due to the current IRP making
practically no investments over
the next 25 years leaves a
significant amount of our
generating capacity all retiring at
about the same time. This will
require a huge amount of capital
that will have to be debt
financed and cause an extreme
rate increase.
This is called intergenerational
inequity where doing nothing
now will leave future generations
having to foot a huge bill.
Climate change is also
considered intergenerational
inequity, and the longer we tale
tackling it, the more unfair it
becomes for future generations.

The current business-asusual IRP, that
continually defers
investments, is looking
at almost a 300% rate
increase in the next 25
years.

Stage 2 RPS Electricity Rates Automotive
Following the objective that the transition
should be the same or lower-cost than
business-as-usual, the rates that are charged
for the stage 2 transition are an important part
of the transition.

Cost $5-$6 to Charge vs $40 -$50 for a tank of gas

A significant portion of the stage 2 demand
will be the charging of EV’s. Gas is a very high
priced fuel and EV’s are much more efficient
than internal combustion engines. Because of
this the rates we charge for EV’s can be higher
than our normal rates and still be significantly
less cost than fossil fuels. This additional
revenue can be used to invest in the transition
of the automotive sector to electric.
Time-of-use pricing for EV charging will work
relatively well to ensure the additional load on
the system comes at a low overall cost to the
system.
Most charging of EV’s will generally be done at
home and can be done at night when demand
is low and there is excess low carbon energy.
Unlike getting up in the morning to go to work
on a cold day that is currently causing our peak
demand, charging our EV’s can be very
flexible. As well EV’s can also provide services
to the grid by putting power back into the grid
during peak periods.
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Stage 2 RPS Rates Industrial Heat and Steam

Return On Investment Sensitivity Analysis
Capital Cost
Boiler 4 MW
HV Breaker
Installation 27 days * 4 People
*$100/hr
Design Integration
Contingency 25%

Total Overnight Cost
Total Overnight Cost/MW

Capacity Factor
Number of Year for ROI
Required Energy
Savings/Earning to Get ROI
$/MWh

10 Year

5 Year

3 Year

$680,400
$70,000

$680,400
$70,000

$680,400
$70,000

$680,400
$70,000

$680,400
$70,000

Increased
Capital Cost
$680,400 $680,400
$70,000
$70,000

$86,400
$150,000
$200,000

$86,400
$150,000
$200,000

$86,400
$150,000
$200,000

$86,400
$150,000
$200,000

$86,400
$150,000
$200,000

$86,400
$150,000
$200,000

$1,186,800 $1,186,800 $1,186,800 $1,186,800

$1,186,800

Base Case

50% Capacity 25% Capacity

$86,400
$150,000
$500,000

$1,186,800 $1,486,800

$296,700

$296,700

$296,700

$296,700

$296,700

$296,700

$371,700

0.75
20.00

0.75
10.00

0.75
5.00

0.75
3.00

0.50
20.00

0.25
20.00

0.75
20.00

$2

$5

$9

$15

$3

$7

$3
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The other portion of the stage 2 demand Given the flexibility of industry to switch
between fuel sources, this could also be
is industrial heat and steam, which is
used to help manage the grid from the
the lion’s share of industrial emissions.
demand side.
These emissions can easily be replaced
with electrode boilers. This is a mature Natural gas rates are different than
electricity rates as there is a demand
technology and has a low operational
charge that covers the cost of the
and capital cost.
investments for the distribution system
plus a return on their investments, the
However there has never been
energy charge is just a feed-through cost
widespread use of them because it
and using less does not effect natural gas
doesn’t make sense to supply these
boilers with fossil fueled electricity. It is distributors’ business like it does NB
Power.
more efficient use of the fossil fuel
directly in the boiler but it does make
sense if the electricity is produced from The margins for the industrial heat and
steam demand will be quite low but at
renewables.
current market prices NB Power can make
a small profit and industry can save a little
In the short and medium term the
money but this will have significant
electrode boilers would not replace the
FF boiler but be installed in addition to it emission reductions. The return on
investment and sensitivity analysis was
as shown in the top of the page. In the
performed to show the boilers have a fairly
non-winter months there is significant
quick return on investment.
access to low cost renewable energy
that from a fuel perspective is less
Electrode boilers are the only way to
expensive than the fossil fuels being
eliminate emissions from industrial heat
burned.
and steam. This technology will play just
However in the winter, when demand is as important role in the transition to a lowcarbon economy as electric cars.
high and there are low amounts of
renewables, it makes more economical
Under the current federal backstop
and environmental sense to burn fossil
program our industry could benefit from
fuels directly in the fossil fueled boiler
this technology as they could reduce their
than to generate the electricity with
emissions compared with their
fossil fuels.
competitors and sell any excess credits
created from these significant emission
reductions.

NB Power IRP-Reduce and Shift Demand
NB Power has applied the efficiency first methodology
for their IRP. This decision was based on the chart on
the top right which shows the NPV of Revenue
Requirement over the 25 year planning period was $1.1
billion less expensive in the “Integrated” (RASD ) plan
compared to the least cost “Supply” plan.
This was a significant change in methodology from
previous IRPs that used lowest cost future rates rather
than lowest cost Future Revenue Requirement that was
approved many times in past regulatory hearings . This
is seen from their first IRP in 1991 in the PUB decision on
the bottom left chart.
This methodology changed when the current CEO took
over in 2010. It is possible that a large mistake was made
at that time due to a misunderstanding of the results of
the software. NB Power claims that he $1.1 billion NPV
Revenue requirement was due to the deferral of building
a NGSS plant in 2027, but in reality it is just because they
sold less power and hence lower revenue.
The current IRP has almost no investments into
renewables and the end result of their IRP over 25 years
is to have almost exactly the same grid as today.
It is also worth noting that the “Lepreau Replace In
Kind” at the end of the plan was not selected by the
modeling software but was selected by NB Power
without showing the additional cost of this decision.
This does not even reflect any currently available
technologies.
Also having a plan in which most of the generating
plants retire within a few years of each other is very
poor planning, and could potentially lead to an
unreliable and or costly system that will require a huge
rate increase .
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Efficiency Subsidies-Economic Sustainability
Net Earnings Comparison Total
2019-2028
(in millions $)

1858

$2,000
$1,500

1165

$1,000

Net Earnings Comparison/Year (in millions $)
$350
$300

It shows that NB Power will lose close to $700

$200

Million in net earnings over the next 10 years and

$150

have a significant detrimental affect on achieving
their equity target. Efficiency subsidies have a
significant detrimental effect for NB Power not only
because of the money spent on the subsidies but
even more significantly because of the lost
revenues.

$50

$0

$0

Net Earnings
NB Power 10 Year Integrated (RASD) Plan

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
NB Power 10 Year Integrated (RASD) Plan

NB Power 10 Year Suply Plan

% Debt In Capital Structure
Comparison
75
70

NB Power 10 Year Suply Plan

% Debt In Capital Structure Comparison

60

80
70
60

55
50
50

While net earning should not be the only metric NB
Power looks at, it is their responsibility to know
what the effect of their business plan has on Net
Earnings.

This fails the least-cost Economic
Sustainability test.

90
65.8

It was asked during the hearings if NB Power was
aware that their business plan to reduce and shift
demand was going to cost them $700 million in net
earnings and their response was that they did not.

100

72

65

To the question of what effect on Net Earnings and
their legislated equity target of 20% would be by
cancelling the efficiency subsidies and going with
the lowest cost supply plan instead, NB Power
provided the following information.

$250

$100
$500
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2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

% Debt In Capital Structure
NB Power 10 Year Integrated (RASD) Plan

NB Power 10 Year Integrated (RASD) Plan

NB Power 10 Year Suply Plan

NB Power 10 Year Suply Plan

Efficiency Subsidies-Social Sustainability
The Reduce and Shift Demand program is a
ratepayer-funded efficiency program. This
means that everyone pays into it while only
those who participate in them benefit. NB
Power argues that while rates will go up
because of these efficiency programs people’s
bills will be lower.
Since all ratepayers are funding these
programs, NB Power was asked for the ratio
of Participants vs Non Participants. The
results are shown on the top left. It shows
that while everyone (Non-Participants -99%)
are paying for the programs less than 1% of
ratepayers are benefiting. This creates
significant inequity between participants and
non participants.
In the charts in the middle we asked the
question if they cancelled these programs
would there still be a need for rate increases
to achieve the same progress on their equity
target. The results show that NB Power could
go 3 years without a rate increase and make
more progress on their equity target. This
would indicate that we are paying a 6%
efficiency tax on our energy bills to fund
these programs.
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The other issue with incentives/subsidies is
that in order to participate you need to
have a significant amount of upfront
capital to invest yourself.
For example if you insulate your basement
and it cost $4000 you will have to pay the
$4000 upfront with your own money and
once complete NB Power will refund $2000
of that with ratepayer money.
This is a huge barrier to participate in these
programs because most New Brunswickers
do not have the upfront capital to
participate, and hence only fairly wealthy
people can afford to participate.
This is essentially a wealth transfer from
the poor to the rich. There are single moms
and low income people paying a 6%
efficiency tax on their power bills to
subsidise some of the wealthiest people in
NB so they can save 40% on their bills.

This fails the least-cost
Social Sustainability Test

Efficiency Subsidies-Environmental Sustainability
In addition to asking what the affect is
on Net Earning, and participants vs nonparticipants NB Power was asked what
the effect of all this efficiency is having
on emissions.

Annual Emissions Supply Plan Vs Integrated Plan

Integrated Plan

Supply Plan

Total Emissions Supply Plan Vs Integrated
Plan
100,000,000

91,667,257

87,057,362

80,000,000
60,000,000
40,000,000
20,000,000
0
1
Integrated Plan

Supply Plan

2041/42

2040/41

2039/40

2038/39

2037/38

2036/37

2035/36

2034/35

2032/33

2033/34

2031/32

2030/31

2029/30

2028/29

2026/27

2027/28

2025/26

2024/25

2023/24

2022/23

2021/22

2020/21

2019/20

2018/19

2017/18

4,500,000
4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000
0

As could be expected due to the lowcarbon content of our electricity grid,
the efficiency subsidies are having
almost no effect on emissions.
The top graph shows the difference in
emission on a yearly level over the 25
year planning period. The bottom graph
shows the total emissions over the
planning period. It shows that there is
only about a 5% reduction in emissions
from all of the efficiency. This would be
even less if we started investing in
renewables.
It is clear that these programs fail on all
three pillars of sustainability, and are a
dangerous distraction from the things
we should be doing.

This fails the least-cost
Environmental Sustainability test.
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New Clear Free Solutions wants to be VERY
clear that we are not against efficiency. It
should always be promoted and this plan
actually has significantly more efficiency
than currently planned.
It is just done in a different way that
mitigates all of the pitfalls of the current
programs and is fair and accessible to
everyone and passes all three pillars of
sustainability.
There are other benefits to efficiency
besides energy savings such as home
comfort and, generally, efficient homes are
healthier. There could be some efficiency
subsidies but they would be for Low-Income
people only.

Program
Electrode Boiler
MW

Units

400

Cost Per
Unit

Efficiency Investments
Instead of the efficiency first
methodology, like our supply plan,
efficiency should be spread out over
time and should focus on those who
need it first and programs that have
the largest emission reductions.
Our plan makes efficiency investments
rather than efficiency subsidies. The
difference between an investment and
subsidy/incentive is there is a method
for recovery of the capital with an
expectation of a return on that
investment. All of the programs listed
below all have a method for the
recovery of the capital and a return on
investment.

Investment

$300,000 $120,000,000

School Buses

1200

$300,000 $360,000,000

Normal Buses

1200

$300,000 $360,000,000

EV Car Incentive 588000
On Bill Financing
Solar LeaseEfficiency Loans
Average Return
DSM Total
Investment

$2,000

$1,176,000,000

$500,000,000

$2,516,000,000

Dividend Total

$4,770,000,000

Contingency

$2,254,000,000

Return On
Investment
Increased Electricity
Sales Dependent on
Rate Design
Increased Electricity
Sales Dependent on
Rate Design
Increased Electricity
Sales Dependent on
Rate Design
Increased Electricity
Sales Dependent on
Rate Design
Interest Rate = Used
to assure no cross
subsidization
5.6%
$1,822,602,066

The main goal of residential efficiency
programs should be to get everyone over
time to at least the current building codes,
and should focus on low income and the
least efficient homes first. This can be done
via pay-as-you-save efficiency loans where
NB Power provides the upfront capital
needed for the investments and are paid
back via on bill repayments that are the
same or less than the amount of energy
saved.
This type of program prevents cross
subsidization from the rich to the poor, is
accessible to everyone not just the people
that can afford it and because the money is
repaid with interest these programs
significantly reduce the negative financial
aspect for NB Power. This can also be
applied to residential solar if NB Power
adopted the Solar City business model.
There are no legislative changes needed for
NB Power to make efficiency loans in the
Electricity Act:
(f) make grants, contributions or loans or
issue loan guarantees in relation to the
responsibilities referred to in section 117.1
(efficiency programs).
There are also significant efficiency gains in
the electrification of our economy. Both
investments in the electrification of
industrial heat and steam and the
electrification of transportation will have at
a minimum 30% efficiency gains just by
switching from fossil fuels to low carbon
electricity.
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These programs will have significant
emission reductions as well and the
increased sales of electricity will
outweigh the reductions from the
residential programs and hence
provide a significant net benefit for
all New Brunswickers.

These programs can be designed so
the incentives are paid back via
increased electricity sales, and
therefore the incentive is also an
investment from NB Powers
perspective.
The electrode boiler program would
work similar to the current hot
water heater program.
The total cost of ownership of EV
school busses is less expensive than
the FF school buses which will save
the government money, and
increase sales for NB power.
The chart on the left shows the
possible return on investment on
the efficiency investments with a
low interest rate of 5.6%. It shows
that instead of losing $700 million
over 10 years NB Power could earn
$1.8 billion over 10 years.

These programs pass
all three of the
sustainability tests.

Changing Behaviour
Changing human behaviour is notoriously very difficult.
Things like time-of-use pricing have not been very
successful and have generally just cost consumers more
with no real benefits. Many people do not have the option
to change their behaviour during peak periods. Our winter
peak is usually 7:00am on the coldest work day of the year.
This peak is caused by people getting up in the morning to
go to work and are making their coffee, having breakfast
and taking a shower. These are things that are
unreasonable for most people to change.
Not only is it not reasonable for most people to change
that behavior, but when variable renewables are added to
the gird these times will be less meaningful. For example
the graphs below shows Earth Hour in Ontario last year.
You can see at around 9:00pm there was a drop of 218 MW
which is during peak pricing time in Ontario, but if you look
at the supply at that time you will notice that the 218 MW
drop in demand was met by curtailing wind power in a grid
that was about 99% carbon free to nobody’s benefit. This
did not reduce any costs or CO2.

https://www.theguardian.com/environment/
true-north/2017/jul/17/neoliberalism-hasconned-us-into-fighting-climate-change-asindividuals

In low-carbon grids full of variable renewables it will be
more important on the weather and season than a specific
time of day. We do not strictly object to time of use pricing
but think it should only be available as an opt-in policy for
those who wish to participate and the savings generated
from participating are consummate to the actual costs
saved.

Changing behaviour should mostly be an educational thing.
As we incorporate more renewables it would be beneficial
to educate people to reduce consumption on days when
demand is high and there are few renewables.
Programs like time-of-use pricing can work well in grids
with high carbon contents but as they switch to renewables
they will be significantly less effective. There are some
savings to the grid if these programs are successful but the
savings are minimal and the price signals needed to change
behaviour are often much larger than the benefits created
by them and hence they just put the price up for most
people.
Time-of-use pricing can and should be used for the stage 2
load however. When we charge our EV’s, it will have
significant effects on system costs and customers do have
the ability to change their behaviour of when they charge
their EV’s which is essentially just battery.
The article at the top left is an article that everyone should
read . It starts out asking the question:

“Would you advise someone to flap towels in
burning house? To bring a flyswatter to a
gunfight?”
No we wouldn’t!
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Financial Risk Management
One of the other legislated
requirements for the IRP is financial
risk. This includes things that we do not
have control over which can affect
rates. Generally these are inflationary
risks such as consumer price index
which affects Operations and
Maintenance cost, construction price
index which affect construction cost,
fuel and purchased power price and
interest rates.

Another significant risk to ratepayers is
interest rates. While we currently have
historically low interest rates they could
very well not stay that way. By making
the investments we need via the Climate
Change Fund revenue and displaced fuel
cost, it will eliminate this risk all together
as the capital used is not debt financed
but publicly financed.

Investments into renewables is the best
way to mitigate these risks. Deferring
investments will lead to higher prices,
as the construction price index is
currently growing at a faster rate than
inflation. It is also worth noting that
one of the largest increases in the
construction price index has been from
poorly performing nuclear industry as
shown on the top graph.

Our modeling does not take into account
inflation and is all presented in today’s
dollars and any forecasts are based on
current prices. This is a fair comparison for
the business as usual comparison that
was made, but in reality there will be
inflationary pressure on rates. It would be
expected that there would be small
inflationary rate increase to take this into
account, but this plan would have
significantly less risk, and less inflationary
pressures than the current IRP.

Investments by NB Power in
renewables that have zero fuel and
purchased power costs and fairly low O
& M costs will also significantly help
mitigate future fuel price increases.
Almost all forecasts show that fuel and
purchased power is set to increase over
time and investments in renewables
protects ratepayers from this risk.

While renewables do significantly reduce
financial risk they do have their own risks.
Probably the largest risk to renewables is
the capacity factor, due to the variability
of the resources depending on weather.
However, as indicated in the Base Case
sensitivity analysis, this has a fairly
minimal effect compared to the risks of a
fossil powered system.

Renewables are Low-Risk
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Smart Grid
This plan has budgeted approximately
$1.3 billion for smart grid upgrades and
storage. It is much easier to integrate
renewables when they are connected to
a larger system. Having bigger and
better connections to other jurisdictions
enables the grid to get the power to
where it is needed. While the wind and
sun will not produce power all of the
time, this can be mitigated by the fact
that while some places won’t be windy
others will be and a larger grid will help
move the power around.
The Pan Canadian Wind Integration
Study proposed and costed two
transmission investments needed to
help integrate wind power, as shown on
the top chart. There is a connection to
Hydro Quebec for a cost of $66 million
and an additional connection between
NB and Maine at $358 million for a total
of $424 million.
Having bigger connections to other
jurisdictions will also allow for more
exports. The more renewable energy we
can export will displace emissions from
other jurisdictions as well as provide a
significant amount of extra earnings for
the province. Similar to the argument to
getting our oil to markets we should
also be looking to get our renewables to
market.
The Pan Canadian Wind Integration
Study also identified exports as a
potential significant benefit.
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A truly smart grid does not try to change
behaviour of the user but is designed to
accommodate it while being transparent
to the user and incorporate as much lowcost renewables as possible.
It would be smart to focus on and build
upon great ideas such as NB Power’s
award winning Power Shift Atlantic
program and smart home systems that
help lower the cost for ratepayers but
also benefits NB Power’s system cost.
Smart meters are only useful if the
customers have the ability to change
their behaviour to help reduce the system
costs. Currently most people do not have
that option, as when they go to work is
not negotiable. As we switch from fossil
fuel-powered cars to electric cars there
will be ways that the customers can
change their behaviours around when
they charge their cars.
The push for smart meters currently is
putting the horse before the cart, and we
should rethink our deployment strategy.
The current technology NB Power is
looking at uses 5G technology. This is
new technology in which there may be
some serious health effects.
NB is blessed with a very robust fiber
optic network and it is a much safer
option instead of performing a large scale
health experiment with the 5G
technology.

Emissions
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The modeling is not sophisticated enough
to model the emission at the yearly level
over the life of the planning period,
however it is possible to estimate the
emission levels for the stage 1 RPS and
stage 2 RPS individually and make a
comparison to current levels.
Stage 1 emissions are estimated to be
approximately .41 Mt compared to current
emissions from NB Power of 3.3 Mt. Stage
2 emissions are estimated to be
approximately 1 Mt compared to current
emissions for NB of 14.8 Mt.
It is important to understand that we are
on a carbon budget and the sooner
emission can be reduced the longer we
have to make the transition. It is also
important to understand that New
Brunswick carbon emissions are from
carbon resources that are external to New
Brunswick and the faster we can

Stage 1 RPS Emissions Comparison

As stated before the last part of the
emissions reductions may be more difficult
to reduce to zero but there are options
such as carbon capture, hydrogen, battery
storage and even land use that reduce
these emissions to zero.
It is hard to assess these technologies at
the current time but as we approach the
end of the plan these technologies can be
assessed and the lowest cost options can
be implemented. At the end of the plan NB
Power will be making significant amounts
of money to pay for these additional
measures.

Stage 2 RPS Emissions Comparison
20

MT Carbon
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displace this energy with our own
renewable energy the faster we can
redirect all of our energy dollars back into
the province and provide us with energy
security.
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Emissions Comparison
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Supply = Demand
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Our electricity grid must always be in
balance and supply must always
meet demand.
Demand is highly variable not only
on a daily basis as seen in the two
graphs at the top, but also
seasonally as well.

Supply Stage 1 RPS Hourly Generation Stacked
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The middle graph shows the stage 1
electricity generation mix dispatched
at the hourly level to reliably meet
the demand over an entire year. The
bottom graph shows NB Power’s
total demand in blue and exports in
purple.
Demand has two components:
capacity and energy. Capacity is the
maximum output an electricity
generator can physically produce,
measured in megawatts (MW).
Energy is the amount of electricity a
generator produces over a specific
period of time measured in
megawatt hours (MWH).
Peak demand is generally on the
coldest day of the year at around
7:00am on a work day. This is caused
by people getting up in the morning
and making breakfast and coffee etc.
To ensure reliability we must have
excess capacity beyond the peak in
case of unplanned outages at a
generating station and is required by
law.

The Energy Mix
Stage 1 RPS 95%
Renewable Generation
Mix
Hydro
Quebec,
5.0%

Fossil Fuel,
5.0%
Bio, 5.0%

Wind,
30.0%

It is not reasonable to rely on only one type of
energy source. Any discussions that we
“should go solar” or go “wind” are not very
useful, and can distract away from the
discussions we need to be having.
Discussions around the energy mix and what
types energy we want included in the mix is
more reasonable. These discussions would be
based on the principles of least-cost
economic, social, and environmental
sustainability.
The discussion would start by screening out
potential energy sources based on
sustainable principles, safety, reliability, and
risk management.

Geothermal
, 30.0%
Hydro,
25.0%

Once the types of energy sources that are
deemed viable are determined, then
discussions about the percentage of each of
these resources we should use can be had.

Stage 2 RPS 95%
Renewable Generation Mix
Bio, 5%
Geotherm
al, 25%

Wind,
42%

Solar, 10%
Hydro,
13%
Fossil
Fuel, 5%

Even renewable energy has some
environmental impacts and as such each
project should go through environmental
assessments and gain social acceptance from
the local people that may be effected.
The mixes provided in this IRP are just
starting points, and the final energy mix may
change over time as costs, experience and
technology improves.
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The Stage 1 energy mix used in this IRP is
actually quite similar to our current energy
mix with the exception of the wind power.
Our nuclear plant is replaced with geothermal
which are both baseload power plants.
Our coal plant could be converted to biomass,
and only run seasonally when needed.
There is some small hydro additions such as
Grand Falls to build upon our existing hydro.
Even the amount of fossil fuel capacity is
about the same as there is currently, but is
run much less frequently. The only thing that
is significantly different from the stage 1
energy mix and our current mix from a
systems point of view is the wind power. The
wind power will displace most of the fossil
fuel generation and hence CO2 emissions.
The two mixes as shown hear are for “In
Province” load and do not include exports.
When exports are included much more of the
Hydro Quebec resource is used.
These two mixes currently the least cost
mixes to supply our current and future energy
demands. There should however be more
public consultations and discussions around
the energy mix.

Storage
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Discussion around transitioning to a lowcarbon economy often turn to the need for
storage. In Canada, because of our large
hydro resources it, is much less of a problem.
Some kind of storage will be needed but is
only needed to help get rid of the last 5% of
our emissions.
This plan does includes approximately
535MW of storage for the stage 1 RPS. The
current cost of Tesla Powerwall II storage
was used. The modeling did not directly
model the storage in the hourly generation
mix due to the complexity. However if it is
included the 95% goal would be increased to
much closer to 100%.
It is doubtful that this storage would even be
needed for the stage 1 load as the Pan
Canadian Wind Integration Study deemed it
unnecessary, so the budget is probably really
conservative.
Storage will become a larger part of the
Stage 2 RPS however as we integrate even
more renewables. The price of storage is
dropping very fast and it can be expected by
the time we really need it, it will be
significantly less expensive than it currently
is.
Much of the additional stage 2 load will be
from the automotive sector which in itself is
batteries, which can help integrating more
renewables.

Stage 1 RPS Wind Power
Wind is currently the lowest cost form of
electricity, and as such should be one of the first
things we invest in.
This modeling uses actual wind power profiles
from NB that is scaled up on a hourly bases to
give the generation mix required. Due to wind
power consistently providing more power in the
winter than the summer, it will be easier to
integrate, displace the most CO2, and displace
the most expensive fuels first.
Wind consistently produces more power in the
winter as illustrated in the gray graph, it does
this not only because its is generally just windier
in the winter but cold air is more dense and
therefore for the same wind speed cold air will
produce more power.

Two of the drawbacks of wind power in other
jurisdictions have been that sometimes people do not
want wind turbines in their back yard and often the
good wind resources are far away from transmission
lines and requires costly power lines to be built. As
illustrated in the three maps of NB in the middle, our
good wind resources are away from major populations,
on Crown land and are not far from the transmission
lines, and already have access roads from the forestry
industry.
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Although it does produce more power in the winter
which means it is easier to integrate and will displace
more expensive fuels and more C02 it does not produce
power all that time when needed and is why this model
gives wind power zero capacity value and is only used
as an energy source.
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The New Brunswick government should stop any
additional wind power contracts, and have NB Power
owned wind farms. There should be a competitive
procurement process to determine what brand of wind
turbines we buy to help keep the costs down.
Wind PPA’s are essentially P3 projects in which private
firms earn a significant return on their investments,.
They do this by us giving away our renewable energy
resources for free and then agreeing to buy them back
for private profits.

The wind turbines should be owned
by NB Power for the benefit of all
New Brunswickers not private
corporations.

Wind Monthly

Monthly April To March
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Pan Canadian Wind Integration Study
The Pan-Canadian Wind Integration Study
(PCWIS) assessed the operational and
economic implications of integrating large
amounts of wind energy into the Canadian
electricity system.
The study’s findings indicate that Canada can
get more than one-third of its electricity from
wind energy without compromising grid
reliability – and at the same time realize
economic and environmental benefits.
This study was performed by GE Energy, along
with many other stakeholders, and used very
sophisticated grid modeling software. It is the
largest and most detailed study of its kind and
took over seven years to complete.
The results of this study are consistent with the
modeling that NCFS performed. It also
indicates that the NCFS is somewhat
conservative in the amount of wind power
incorporated as well as the displaced cost.

This should give the public and
official decision makers
confidence in the viability of this
plan.

https://canwea.ca/wind-integration-study/
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Stage 1 RPS Geothermal
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Geothermal Energy is also one of the
lowest cost form of energy, and can
provide scalable baseload power
that can easily replace nuclear
power.
The geothermal map of North
America shows that New Brunswick
has the best geothermal resource on
the east coast of North America.
Certain places like southern NB have
a comparable resource to California.
Not only does geothermal provide a
lower cost baseload power than
nuclear, it is also more scalable. We
can do smaller 50Mw plants that are
far less risky than big mega projects
like nuclear. Having the ability to do
more smaller projects over time
allows for a real learning curve as we
repeat projects over and over again.
Doing smaller projects over time also
allows for a sustainable industry to
be developed instead of boom and
bust projects like nuclear power.
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Stage 1 RPS Hydro Quebec
One of the reasons Canada’s electricity grid is
so carbon free is our abundant hydro
resources at about 65% of our current
electricity production. Hydro can easily back
up variable renewables such as wind and solar
and is not a stretch to easily add 30% variable
renewables with the help of this valuable
resource.
Unlike our run-of-the-river hydro, the
facilities in Quebec have large head ponds
that can store a lot of energy and act like a
battery. There are some limitations to access
this power on a few very cold days when peak
demand is high but is very much underutilized
most of the time.
Hydro Quebec currently has 140.5 TWh or
reservoir storage which is enough to power
New Brunswick for approximately 10 years.
We currently have access to 1000 MW of
capacity from HQ which we can easily use to
help integrate our own renewables and
displace our fossil fuels.
In addition to the current 1000 MW
connection the Pan Canadian Wind
integration study indicated that we could
increase this capacity by 120MW for a small
cost of $66 million.
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In the left bottom corner we asked NB
Power if Belledune power could be
replaced with HQ power in the non-winter
months and their response was that it
could be done at very little cost. This would
reduce NB Power emissions by 1 Mt which
is almost 1/3 of its emissions.
This could be done right now without the
need to build anything. In the face of
climate change it is irresponsible of us not
to do this. The world is on a carbon budget
and if emissions can be reduced by a
significant amount early it will buy more
time to make the transition.
The cost is minimal and would represent
less than a 2% rate increase. Given that HQ
has a significant amount of surplus energy
it would be conceivable to work a deal with
them to displace the coal power at no
additional cost.
The current CEO of HQ Eric Martel has
goals of doubling HQ revenues, and he
should be given the chance to do that by
displacing our fossil fuels.
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Monthly April To March

Stage 1 RPS In-Province Hydro
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This modeling uses actual in-province
hydro profiles. It is scaled up to include
the Grand Falls upgrade and few other
small hydro projects such as Musquash.
We did not attempt to redispatch the
hydro resource to help integrate the
renewables which is conservative.
The modeling includes the costs of these
small hydro projects as well as the
refurbishment of Mactaquac.
Unlike Hydro Quebec which has
significant storage capacity, our in
province, hydro is run-of-the-river and
the amount of energy is very seasonal. It
is however very useful in integrating
renewables as it has a fairly large
capacity that can be used in the short
term to accommodate large short term
swings in generation and or demand.
This allows other resources that may be
slower to come online the time to ramp
up, and provide important reserve
requirements for reliability reasons.
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Stage 1 RPS Biomass
Biomass energy does not contribute to
climate change in the way that energy
derived from fossil fuels such as coal, oil
and natural gas does. The carbon, which is
stored in biomass material as it grows, is
already part of the atmosphere. Biomass
energy does not add new carbon to the
active carbon cycle, unlike fossil fuels,
which remove carbon from geologic
storage.
The carbon emissions from biomass
facilities would have otherwise been
released back into the atmosphere through
some other fate or mechanism such as
natural decay or an alternative disposal
method like open burning. The advanced
emissions controls on a biomass energy
facility significantly reduce the amount of
other emissions such as particulate matter.
While it is carbon neutral the amount of
energy that can sustainably be harvested is
limited, as we do not want to chop down
all our forests for energy, but we can utilize
some sustainably.

In addition these facilities could be
outfitted with an electrode boiler to
reduce the amount of biomass need to
provide the heating load when there is
excess renewables.

Biomass Monthly
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This generation option consists of a
direct-fired biomass, combined heat
and power (CHP) plant, with a net
electrical output of 10 MW, and having
the potential to supply a thermal
output of 17 MW to an adjacent steam
host. This type of plant would be used
for winter heating load and help
contribute to our winter peak electrical
demand as well as provide addition
thermal heating to large facilities like
hospitals, universities and year round
green houses. This plan does not take
into account the additional revenue
from the heating load which would
significantly help with the economics.
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Stage 1 RPS Fossil Fuels
This plan has 1600MW of fossil fuel capacity,
which is the largest portion of capacity in the
plan, but only provided 5% of the energy mix.
Fossil fueled plants in themselves emit no CO2
only burning fuel in them does. It is well known
that the wind doesn’t blow all the time and the
sun isn’t always shining and, using current
technology, the need for small amounts of
fossil fuels are needed for reliability reasons.
That is why we should be setting our current
goals at 95% renewable and not 100%. This
prevents us from not doing the first 95%
because of the last 5%.

You can also see that the operational and
maintenance cost for these plants is also very
small, and because of the very low capacity
factors the fuel cost is also quite small. This
plan assumes all new fossil fuel plants, but in
reality, we can utilize some of our existing
plants and perform refurbishments which
would also reduce costs.

Even in a 100% renewable scenario it would be
prudent to keep around some fossil fuels as
backup. After all the ice storms in the last few
years a significant amount of New
Brunswickers have gas powered generators,
and if it comes down to emergency situations,
we should not turn our back on fossil fuels as it
is a matter of public safety and grid reliability.

The cost associated with this high capacity, but
low capacity factor is actually very small. You
can see below that although it provided the
most capacity the cost for that capacity is small
in comparison to the rest at roughly only 10%
of the capital budget.
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There will be technology advances in the
future, and it is credible that these plants could
run on hydrogen or Renewable Natural Gas
(RNG) in the future or be outfitted with carbon
capture. These technologies already exist but
the costs are still quite high.
It would be expected, as with most
technologies, that the costs will get better over
time and by the time we need to get rid of the
last 5% of our emissions they will be costeffective.
Even if these technologies such as hydrogen or
RNG remain high it will have a minimal effect
because of they will only supply 5% of the total
generation.

Stage 1 RPS Investment Details
Capacity MW

Capacity Factor

Capital Cost $/MW

Total Capital Cost $

Wind
Hydro
Geothermal
Bio

30.0%
25.0%
30.0%
5.0%

1,168
974
530
330

0.40
0.40
0.88
0.24

$1,664,000
$4,000,000
$2,687,000
$3,765,000

$1,944,372,603
$3,894,977,169
$1,423,918,864
$1,242,761,783

Fossil Fuel

5.0%

1,604

0.05

$664,000

Hydro Quebec

5.0%

1,000

NA

NA

Fossil Fuels Hourly
MW

1000
500
0

400,000
300,000
200,000
100,000
0

Total
Fixed O & M Total Fixed O & M Fuel Cost
MWh/Year
$/kw
$/Year
$/MWh
4,094,400
45.98
$53,727,315
0
3,412,000
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682,400

Hourly April To March

Total Fuel Cost
$/Year
$0
$0
$0
$23,884,000

6.65

$10,663,964

70

$47,768,000

NA

NA

38.9

$26,545,360

Fossil Fuels Monthly

1
400
799
1198
1597
1996
2395
2794
3193
3592
3991
4390
4789
5188
5587
5986
6385
6784
7183
7582
7981
8380

MW

1500

% Generation

Monthly April To March

Solar
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The graph on the bottom uses actual monthly wind
and solar profiles scaled up to be 100% of our
current usage for demonstration purposes. Please
note that wind power closely matches our current
energy usage while solar is opposite. It is much
easier to integrated resources whose profiles closely
match our usage. This is one of the principles used in
permaculture.

This modeling is from NB Power’s perspective so
residential solar only shows up as reduced demand.
We could easily have the 200MW of residential solar
that the Conservation Council of NB has
recommended, and can be financed via the solar
city business model as presented in our DSM
programs and recommended by a recent report to
NB Power from Dunsky Energy.

Hot climates generally will use more solar while
colder northern climates more wind. In the nonwinter months our grid would already be very low
carbon and significant additional solar power would
just push out other renewables and could actually
just be curtailed to nobodies benefit.

While the modeling for stage 1 RPS does not
include solar, the stage 2 RPS does include 10%
solar. As our load grows it will be easier to add grid
scale solar for NB Power. The effects of climate
change will end up producing hotter summers and
we can reasonably expect our cooling loads in the
summer to increase to in the future solar will have a
bigger benefit to the NB grid when the time comes.

The stage 1 RPS modeling does not directly
incorporate any solar power because at the time of
modeling hourly data was not available. Solar
during this stage will mostly be residential rooftop,
which is behind the meter generation, and hence
the affect of solar on this modeling is captured in
the demand sensitivity analysis.
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Nuclear
The nuclear industry has misled the
public and official decision-makers for
over 50 years and have never come
through on all of the promises of
cheap, clean and safe energy.
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.

•

of Westinghouse, from building the
only two reactors being built in North
America, there is currently no
commercially available technologies
to purchase.

Nuclear Power is not:

• Safe There has been a

•

Green After over 50 years of
nuclear power there is still no
solution nuclear waste, which is
one of the most toxic man-made
substances on earth and will
remain that way for thousands of
years.

•

•

It will take billions of dollars and
decades before a commercial reactor
is available to be built. This is too late
to help with climate change will take
away from precious resources of time
and money from the things we need
to do NOW.

•

The first step in a risk assessment is
to try and eliminate the risk
altogether. If its not needed you
should not take the risk especially if
there are cheaper, safer, greener and
available technologies.

Cheap After promises of “too
cheap to meter” nuclear power it
has produced some of the most
expensive power ever created.
Almost every nuclear project ever
has gone over budget and
schedule. The nuclear industry is
the only mainstream energy to
have had a negative learning
curve.

Needed One of the most current
misleading aspects promoted by the
industry is that is needed to help fight
climate change. This undoubtfully
untrue as this and many other models
demonstrate.

significant nuclear accident at
the rate of approximately 1 every
10 years, and we still face the
threat of nuclear war.

•

Available After the bankruptcy

Nuclear Power does not pass the least-cost
sustainability tests.

Conclusions and Recommendations
Conclusions
1.
2.

3.

4.

5.

6.
7.
8.

There are no technical or economic barriers to the
transition to a low-carbon economy.
Publicly investing the Climate Change Fund
revenue into renewables, efficiency, and fuel
switching will provide significant benefits to the
economy, environment and the New Brunswick
society.
The investment coupled with the reinvestment
will provide all the capital needed to transition to
a low-carbon economy.
Publicly investing the Climate Change Fund
revenue will keep rates low and stable.
Publicly investing the Climate Change Fund
revenue will pay huge dividends to the province
and hence all New Brunswickers not just a select
few.
Publicly investing the Climate Change Fund
revenue will get NB Power out of debt.
Publicly investing the Climate Change Fund
revenue will significantly reduce our emissions.
Publicly investing the Climate Change Fund
revenue will create many jobs and create a huge
multi-decade construction boom.

47

Recommendations
1.

2.

3.

4.

5.

6.
7.

We recommend that each individual MLA vote
against repealing the Climate Change Fund from
the Climate Change Act.
We recommend that Climate Change Fund
revenue be used to publicly invest in the transition
to a low-carbon economy instead of subsidizing
private investment.
We recommend that NB Power be removed from
the federal output based carbon plan and instead
implement the already planned rate increases as
the Carbon Tax.
We recommend that a renewable portfolio
standard of 95% be legislated and legislate that
progress must be made every year.
We recommend that pillars of sustainability be
upheld in creating a new IRP to transition to a
low-carbon economy.
We recommend that least-cost principles be
upheld for each of the sustainability pillars.
We recommend that this IRP be used as the
framework for a new IRP produced by NB Power.

