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Bruce Nuclear Site

The Bruce nuclear site is the largest operating nuclear facility in the world, which
provides roughly one third of Ontario’s electricity. It consists of two generating stations
(A and B) with a total eight nuclear units:

Bruce A Units 1-4
Units 1&2 — 1,500 MW Refurbished
Units 3&4 - 1,500 MW

Bruce B Units 5-8
3,300 MW







Bruce Nuclear Site
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Negative Pressure Containment
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Background

* Bruce Power currently generates 6,300 MW of output from 8-Units of operation. This
level of output has been achieved over the last 14-years and enabled through a range of
life extension activities including the Restart of Units 1-4 at Bruce A. Ontario’s Long Term
Energy Plan (LTEP) and off-take arrangements for the site with the market operator
(IESdO) are will now continue to enable this level of output to meet Provincial electricity
needs.

* Despite the strong policy position in the Long Term Energy Plan (LTEP) the commercial
end of life of the Bruce Power Units prior to the amended agreement was as follows:
—Units 1&2 — 2043
—Units 3&4 — 2023/24
—Units 5-8 — 2019/2020

* The technical end of life of the Units far exceeds what was the commercial end of life
before the deal was announced.

* Bruce A and B have a combined operating license from the Canadian Nuclear Safety
Commission (CNSC) that runs until 2020. This license was approved by the CNSC in Q2-
2015 and does not contemplate the refurbishment of any Units during this period. As part
of the process, the company also is required to complete an Environmental Risk
Assessment (ERA).



Overview of Amended Agreement

—Secures the site and all eight units for the long term providing 6,300 MW of
base load generation until the 2060s while deferring refurbishments to 2020 and
beyond

—Builds on the successful elements of the Bruce Power Refurbishment
Implementation Agreement (BPRIA), which limited ratepayer exposure to cost
overruns and resulted in refurbishment of Units 1&2

—Adheres to the 2013 Long-Term Energy Plan (LTEP) refurbishment principles
and ensures that operating and refurbishment execution risks will reside with
Bruce Power, and agreement includes contractual off-ramps

—Price consistent with the 2013 LTEP assumptions

—Negotiation process adhered to rigorous financial, technical and fairness due
diligence

—Bruce Power will continue to provide a unique capability of flexible generation to
address system operational and reliability needs

—Bruce Power will continue to lease the assets and pay long-term waste and
decommissioning liabilities.



History of Bruce Refurbishments

BPRIA stands for the Bruce Power Refurbishment Implementation Agreement

* The BPRIA was executed in October 2005 with four subsequent amending agreements

* Provided a contracted power price for Bruce A, in return for refurbishment of two units and
operations of Units 1 to 4

* Provided a lower floor price to Bruce B, in return for operations of Units 5 to 8 without
refurbishment

* The amended and restated BPRIA focuses on the refurbishment of the remaining 6 nuclear
units (Bruce A units 3 and 4 and Bruce B) and the ongoing operation of the facility by Bruce
Power




LTEP 7 Guiding Principles for Nuclear Refurbishments

Minimize commercial risk on the part of
ratepayers and government

Mitigate reliability risks by developing
contingency plans that include alternative
supply options if contract and other
objectives are at risk of non-fulfillment

Entrench appropriate and realistic off-
ramps and scoping

Hold private sector operator accountable
to the nuclear refurbishment schedule
and price

Require OPG to hold its contractors

6.

accountable to the nuclear refurbishment
schedule and price

Make site, project management,
regulatory requirements and supply chain
considerations, and cost and risk
containment, the primary factors in
developing the implementation plan

Take smaller initial steps to ensure there
Is opportunity to incorporate lessons
learned from refurbishment including
collaboration by operators



Amended BPRIA Milestones

Term Sheet

2013 LTEP Released Drafting

Amended BPRIA

Negotiations
Jan 2014 — Jul Jul 2015 — Nov
2015 2015

Project
Execution

December 2013 2016 onwards
. . *The amended BPRIA will
*Term sheet outliningthe +IESO and Bruce Power
*The 2013 Long-Term g come into effect January 1,

begin translating the
term sheet into the
amended BPRIA

principles for an
amended BPRIA finalized
in July 2015

Energy Plan outlines
principles to guide
refurbishments

*|[ESO engages third-party technical and
financial experts to provide advice during
negotiations, to conduct due diligence and
to provide a fairness review

2016

*The first unit will begin
refurbishment in 2020

*|[ESO will monitor Bruce
Power’s performance as they
refurbish successive nuclear
units

°|[ESO has opportunities to
exercise contractual off-
ramps



Key elements of the Amended Agreement

Agreement
Term

Refurbishment Cost

Refurbishment Off-
Ramps

One agreement with one site wide price for energy
6 units to be refurbished

2064 (subject to contractual off-ramps listed below)

Fixed cost provided prior to the refurbishment outage following which, BP
will take 100% of overruns
A sharing mechanism will be used for under-spends

IESO can exercise off-ramp over pre-determined cost threshold
IESO has off-ramps if proceeding with refurbishments is no longer
economic



Refurbishment Schedule & CNSC Licensing

* Bruce Power does not plan to advance any refurbishment activities before 2020, however, will commence
engagement activities with the public, stakeholders and aboriginal communities in early 2016 related to its
longer-term regulatory activities to enable this schedule.

2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033
Bruce Power Unit 3

Bruce Power Unit 4

Bruce Power Unit 5

Bruce Power Unit 7

Bruce Power Unit 8 .

Bruce Power to commence
engagement activities with the
public, stakeholders and
aboriginal groups on the next
round of License approvals.

Bruce Power expected to
submit License Application to
CNSC

* Darlington refurbishments occur within the same timeframe! Potential for 3 or even 4 units to be in Refurb
mode at same time!



Elements of Agreement

—The agreement is consistent with LTEP principles, and improves the LTEP cost
curve in the short to medium term

—Includes off-ramps for performance and changes to the economic
environment

—Preserves flexibility should more economic alternatives become available

—$1.3 billion of private sector capital investment over the near to mid-term -
this is focused on MCR and Asset Management Activities.

—Amended agreement will be posted on IESO’s & Bruce Power website
—Bruce Power will be investing $225 Million in sustaining capital, in addition to
outages.

—From 2016-2020, the company is planning to invest $2 Billion of the $13
Billion MCR and Asset Management Programs.



Agreement Price

* On Jan. 1, 2016, Bruce Power will receive a single price for all output from the site of
$65.73 per megawatt hour (MWh)

Per the published agreement:

* Contract Price: $56.40/MWh

« Dynamic Capability Payment: $1.33/MWh - $65_73 / MWh

» Estimated Fuel Cost: $8/MWh
(Fuel cost and lifetime disposal costs)

» With additional refurbishment costs, the price over the life of the agreement will be
approximately $77/ MWh



Electricity Bill Impact of Negotiated Bruce Pricing

Average Monthly Residential Electricity Bill
(assumes 800 kWh/month consumption, nominal §)
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Major Component Replacement

Initial Conditions:

1. Boilers (8)

2. Feeders(960)

3. Endfittings(960)

4. Pressure& Calandria Tubes(960)
5. Fuelling Machine Duct Open

251 mremh

181 mremth




Major Component Replacement

Step 1.

Remove Fuel

Remove Heavy Water
Shield the Reactor face
Install Bulkheads
Chemical Decon?

1. Boilers (8)

2. Feeders(960)

3. Endfittings(960)

4. Pressure & Calandria Tubes(960)
5. Fuelling Machine Duct Closed




Major Component Replacement

Step 2:
Remove Feeder Tubes
Remove Endfittings

1. Boilers (8)

2. Feeders Removed

3. Endfittings Removed

4. Pressure & Calandria Tubes(960)
5. Fuelling Machine Duct Closed




Major Component Replacement

Step 3:
Remove Boilers
Remove Pressure/Calandria Tubes

1. Boilers Removed

2. Feeders Removed

3. Endfittings Removed

4. Pressure & Calandria Tubes
Removed

5. Fuelling Machine Duct Closed










Summary

* The amended agreement is good news not only for the Site, surrounding communities and
nuclear industry but for Ontario broadly.

* The start of the first MCR/refurbishment in 2020 does not mean there will a delay in short-
term investments - an overall conservative estimate from 2016-2020 is $3-4 Billion.

 During refurbishment of one reactor we still have the normal operating and outage planning
schedule for the other seven

* Where we will seeking help:
* Resources in RP/HP, Engineering, Project Mgmt, skilled trades
 Instrumentation, Protective Equipment, Shielding
* Decon, Waste Handling/segregation and disposal



Questions?

25



	Bruce Power’s Long-Term Framework�January 2016
	Bruce Nuclear Site
	Diapositive numéro 3
	Bruce Nuclear Site
	CANDU Reactors
	Diapositive numéro 6
	Negative Pressure Containment
	Background
	Overview of Amended Agreement
	History of Bruce Refurbishments
	LTEP 7 Guiding Principles for Nuclear Refurbishments
	Amended BPRIA Milestones
	Key elements of the Amended Agreement
	Refurbishment Schedule & CNSC Licensing
	Elements of Agreement
	Agreement Price
	Electricity Bill Impact of Negotiated Bruce Pricing
	Diapositive numéro 18
	Diapositive numéro 19
	Diapositive numéro 20
	Diapositive numéro 21
	Diapositive numéro 22
	Diapositive numéro 23
	Summary
	Diapositive numéro 25

