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September 14, 2017

Peter Gregg

President and CEO
IESO

1600-120 Adelaide St W
Toronto, Ontario
Canada M5H 1T1

Mr. Gregg,
Re: Implementation of East-West Tie (EWT)

Thank you again for taking the time to talk with me in August about your leadership of the East West Tie review. |
am sending you this letter to formally make you aware of Hydro One’s interest in the East West Tie project. We
firmly believe that Hydro One can bring substantial value to all aspects of this important project and that our efforts
will result in a timely and cost-effective transmission solution; for the Province, the electricity system and the homes
and businesses of Northern Ontario.

As you are aware, there is a new leadership team at Hydro One and, while driving change and efficiencies across all
lines of business at the Company, we have spent considerable time assessing how we approach major capital projects
such as our transmission lines and stations. Over the last few months, we have engaged in an extensive process,
together with our construction partner, to systematically review all aspects of the East-West Tie transmission line
development and construction including our existing scope at the affected transmission stations. Based on the work
conducted, we are confident that we can provide a solution that meets the technical requirements at a significantly
lower cost both in terms of capital and ongoing operating and maintenance costs; a project that respects Ontario’s rate
payers while representing the best opportunity to provide an in-service transmission line in time to meet the provinces
electricity needs.

Hydro One is planning to provide you and your organization with our proposal by October 15 which will provide an
overview of the key elements of the proposal and why we believe they are not just achievable, but a preferred option.
Hydro One would like to meet with you and your team to present this proposal at your convenience after that date.

Subject to discussions at that meeting, Hydro One is also prepared to submit a Leave to Construct application for our
proposal with a “not-to-exceed” price guarantee by December of this year. We believe we are uniquely positioned to
provide a more cost-effective alternative East-West Tie transmission line that will substantively meet Northern
Ontario’s timeline and electricity needs.

I look forward to working further with the IESO on this important project. | should also note that a similar letter has
been sent to both the Minister and to Rosemarie Leclair.

My best,

77?&)/%&7{

Mayo Schmidt
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Connecting Today.
Powering Tomorrow.

Independent Electricity System Operator

1600-120 Adelaide Street West
September 28’ 2017 Toronto, ON M5H 1T1

t 416.967.7474

www.ieso.ca

Mayo Schmidt

President & CEO

Hydro One Inc

483 Bay Street

8 Floor South Tower

Toronto, Ontario M5G 2P5
LA

Dear I\E;/Schmﬁt,

I am writing in response to your letter dated September 14, 2017 regarding Hydro One’s
proposal to implement the East-West Tie (EWT) Project. I am also aware of Hydro One
Networks' recent Letter of Intent to the OEB to file a Leave to Construct Application for the
EWT line.

As you know, at the request of the Minster of Energy, the IESO is updating its assessment of the
need for the EWT based on the latest costs and system needs. Similar to the scope of previous
need assessments, this assessment involves developing a load forecast for the northwest,
identifying the need for additional capacity in the northwest to supply the forecasted load, and
determining if a new 230 kV EWT line is the most economical solution to meet that need. The
report will be delivered to the Ministry by December 1, 2017.

As the IESO is focused on this report, we have decided to decline the invitation to meet with you
on your proposal.

I look forward to meeting with you in the near future to discuss the many other issues of mutual
interest to our two organizations.

Regards,

regg
President & CEO, IESO
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September 14, 2017

Rosemarie Leclair

Chair and CEO

Ontario Energy Board

Suite 2700, 2300 Yonge Street
P.O. Box 2319

Toronto, ON, M4P 1E4

Ms Leclair,
Re: Implementation of East-West Tie (EWT)

Thank you again for taking the time to talk with me in August about your role in the East West Tie review. | am
sending you this letter to formally make you aware of Hydro One’s interest in the East West Tie project. We firmly
believe that Hydro One can bring substantial value to all aspects of this important project and that our efforts will
result in a timely and cost-effective transmission solution; for the Province, the electricity system and the homes and
businesses of Northern Ontario.

As you are aware, there is a new leadership team at Hydro One and, while driving change and efficiencies across all
lines of business at the Company, we have spent considerable time assessing how we approach major capital projects
such as our transmission lines and stations. Over the last few months, we have engaged in an extensive process,
together with our construction partner, to systematically review all aspects of the East-West Tie transmission line
development and construction including our existing scope at the affected transmission stations. Based on the work
conducted, we are confident that we can provide a solution that meets the technical requirements at a significantly
lower cost both in terms of capital and ongoing operating and maintenance costs; a project that respects Ontario’s rate
payers while representing the best opportunity to provide an in-service transmission line in time to meet the provinces
electricity needs.

Hydro One is planning to deliver to the IESO our proposal by October 15 which will provide an overview of the key
elements of the proposal and why we believe they are not just achievable, but a preferred option. Hydro One would
like to meet with you and your team to present this proposal at your convenience after that date.

Subject to discussions at that meeting, Hydro One is also prepared to submit a Leave to Construct application for our
proposal with a “not-to-exceed” price guarantee by December of this year. We believe we are uniquely positioned to
provide a more cost-effective alternative East-West Tie transmission line that will substantively meet Northern
Ontario’s timeline and electricity needs.

I look forward to working further with the OEB on this important project. I should also note that a similar letter has
been sent to both the Minister and to Peter Gregg at the IESO.

77%&;\/%%

Mayo Schmidt
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September 14, 2017

The Hon. Glenn Thibeault
Minister of Energy

900 Bay St

4" Floor, Hearst Block
Toronto, ON M7A 2E1

Minister,
Re: Implementation of East-West Tie (EWT)

I am sending you this letter to formally make you aware of Hydro One’s interest in the East West Tie project. We
firmly believe that Hydro One can bring substantial value to all aspects of this important project and that our efforts
will result in a timely and cost-effective transmission solution; for the Province, the electricity system and the homes
and businesses of Northern Ontario.

As you are aware, there is a new leadership team at Hydro One and, while driving change and efficiencies across all
lines of business at the Company, we have spent considerable time assessing how we approach major capital projects
such as our transmission lines and stations. Over the last few months, we have engaged in an extensive process,
together with our construction partner, to systematically review all aspects of the East-West Tie transmission line
development and construction including our existing scope at the affected transmission stations. Based on the work
conducted, we are confident that we can provide a solution that meets the technical requirements at a significantly
lower cost both in terms of capital and ongoing operating and maintenance costs; a project that respects Ontario’s rate
payers while representing the best opportunity to provide an in-service transmission line in time to meet the provinces
electricity needs.

Hydro One is planning to deliver to the IESO our proposal by October 15 which will provide an overview of the key
elements of the proposal and why we believe they are not just achievable, but a preferred option. Hydro One would
like to meet with you and your team to present this proposal at your convenience after that date.

Subject to discussions at that meeting, Hydro One is also prepared to submit a Leave to Construct application for our
proposal with a “not-to-exceed” price guarantee by December of this year. We believe we are uniquely positioned to
provide a more cost-effective alternative East-West Tie transmission line that will substantively meet Northern
Ontario’s timeline and electricity needs.

I look forward to working further with the Province on this important project. | should also note that a similar letter
has been sent to both Peter Gregg and to Rosemarie Leclair.

My best,
77?&/%:2%{

Mayo Schmidt
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Within the Pukaskwa National Park, our solution
is to utilize our existing right-of-way (ROW) and

upgrade the existing 230kV double-circuit steel
lattice towers with 230kV quad-circuit steel
lattice towers as shown to the right.

This tower can be erected within the corridor

without any additional widening. Hydro One has

completed a preliminary assessment of the circuit
outages that would be required to enable this

solution and believes they are achievable if
executed in accordance with existing outage
planning practices. Further discussions with the

IESO would be beneficial to further build out the
preliminary outage plans.

/

Construction Methods l 4050

Brushing and clearance of the ROW, along with the establishment of access roads for all areas outside
the Pukaskwa National Park, will be conducted to facilitate the commencement of structure staking and
foundation installation. Once survey teams have completed staking activities for a section of the line,
foundation crews will commence the installation of anchors for the guy wires and centre pin bearings
for the structure base. The towers will be pre-assembled at local staging areas located along the ROW
and then flown by helicopter to each structure location for erection. They will be landed directly on a
new foundation, the guys tensioned on new guy anchor foundations and then dressed and left ready for
stringing.

Within the Pukaskwa National Park, the construction staging will be performed on the existing ROW.
Foundation crews will commence installation of anchors for the guy wires at each structure location.
Bundled steel will be delivered onto the ROW for assembly, adjacent to the existing transmission line.
The towers have a mass of approximately 17 tonnes in weight in total, therefore to allow them to be
lifted by helicopter they will be assembled in two pieces. The bottom section will consist of the main
tower body and the guys will be assembled in one piece, and the top section including all cross arms and
shield wire peak will be assembled in a second.

Under double-circuit outage conditions, the conductors will be lowered to the ground from a number of
towers on the existing East-West Tie. The towers will then be removed, leaving the existing foundation
in situ. The new main tower body will be lifted by sky-crane helicopter and landed on the existing
foundations for the existing circuits, and the guys will be anchored and tensioned. Secondly, the top
section of the tower will be lifted and landed by sky-crane on the body. The existing conductors will be
raised and clipped-in allowing the line to be energized on one side of the new towers, leaving the other
side ready for stringing activities.

Helicopters will be used to pull in conductor and shield wire as required.



Project Schedule - Transmission Lines

Hydro One has been working to the following high-level schedule and is confident in the ability to
complete the project by year-end 2021, which is a one-year extension to the current need date of 2020.
This work would be completed in parallel and in coordination with the terminal station work at

Lakehead TS, Marathon TS, and Wawa TS.

Activity Start Finish

Refine project assumptions and cost Estimate to Inform  August 2017 October 2017
Indicative Offer to IESO

Refine project assumptions and cost estimate in September 2017 December 2017

development of LTC Filing
Leave to Construct Submission to OEB

Leave to Construct Review & Decision by OEB

December 15, 2017

December 15, 2017

October 2018

Detailed Engineering October 2018 May 2019
Procurement November 2018 September 2019
Construction March 2019 December 2021

Cost Estimate

Substantial engineering and other project definition work has been completed by Hydro One and SNC-
Lavalin for the proposed solution. Based on the amount of work completed to-date, the total project
cost for the transmission lines is estimated to be less than $650m, including:

e All EPC costs (engineering, procurement, construction, project management, project

controls, quality assurance),

e Project contingency

o Costs to amend the draft environmental assessment prepared by NextBridge

e Real estate acquisition and licensing fees,

e Interest during construction, and

e Project setup and governance costs.

Hydro One and SNC-Lavalin are committed to completing further design work prior to submission of the
Leave to Construct application in December, and are targeting an all-in price of less than $600m,
including a guaranteed “not-to-exceed” provision.

At time of writing, the largest cost uncertainties remain with access and contracted construction costs.
Further data will soon be available from detailed helicopter inspections and laser scanning which will be
used to refine assumptions into design packages for materials and construction labour. Firm bid pricing
will be obtained for all material and construction labour prior to submission of the LTC.

In addition to lower upfront capital costs, Hydro One can add substantial value on an on-going basis
through lower operations & maintenance (O&M) expenses. By leveraging Hydro One's existing
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Board of Directors Meeting - Operating Report

Date: November 10, 2017
Presented by: Greg Kiraly
Confidential - East-West Tie Transmission Line Project Update

The EastWest Tie (EWT) is a proposed double<circuit 230kV line approximately 450 km in length,
paralleling the existing Hydro One tie between Thunder Bay to Marathon to Wawa in Northern Ontario.
The new infrastructure is functionally intended to increase total transfer capacity of the existing interface

from 200 MW to 450MW.

Background

In 2013, NexiBridge (a partnership of 50% NextEra Canada, 25% Enbridge and 25% Borealis) was
designated by the OEB through a competitive process to execute the development phase of this project
largely to complete preliminary design and environmental assessment work necessary to construct the
project. Nextbridge submitted their Section 92 Leave to Construct (LTC) application to the OEB on July
31, 2017 seeking approval to build and operate the line. The total estimated construction cost of the line
was $737M, 80% higher than their 2013 forecast of $409M. At the same time Hydro One submitted an
LTC for the necessary station connection facilities at our three existing stations Lakehead TS, Marathon TS,
and Wawa TS for a total of $157M.  With the increase in Nextbridge's proposed costs for the
transmission line, the Minister of Energy asked the Independent Electricity System Operator (IESO) to
reassess the project need and to consider alternatives by December 1, 2017.

Approach

In anticipation of this situation, Hydro One has been working with our Engineer, Procure and Construct
(EPC) partner SNC-lavalin (SNCL) on a costshared basis, to assess the opportunity and develop a
competitive proposal for the transmission line construction and ownership that could benefit Ontario
customers, First Nations communities, and shareholders alike.

Our approach is anchored on innovation and capitalizes extensively on the use of our existing
transmission corridor and assets, thereby minimizing new construction and environmental disruption.
Hydro One is confident that we can deliver a robust and more cost-competitive solution to Ontario
customers, and is aiming to file an LTC application to the OEB in December 2017 with an approximate
value of $600M. In addition to the lower capital costs, Hydro One is also able to achieve lower
operating and maintenance costs for the benefit of customers, by leveraging existing maintenance
programs and infrastructure. With the LTC application, we will be seeking the OEB's approval for the
design/build, on-going operations, and ownership of the EWT transmission line. Hydro One plans to

Greg Kiraly / November 2, 2017 10:15pm
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include a “notto-exceed price”, and as such will be seeking the Hydro One board’s approval of the
strategic content of the application in December.

Proposed Solution

Based on our extensive project development work, the Hydro One & SNCL team is proposing a
technically compliant solution that will produce capital costs approximately $140M lower than
Nextbridge's submission of $737M, and will provide cost assurance to customers with a not-to-exceed

price.

Key aspects of the solution include:

A 10% shorter route as compared to Nextbridge by utilizing our existing rightof-ways and
modyfing existing structures through the Pukaskwa National Park, reducing environmental impacts
and allowing for significant construction savings.

Lower design/build costs achievable through an optimized design solution for the portion of the
route outside Pukaskwa National Park.

Lower operating and maintenance costs, leveraging Hydro One's existing maintenance programs
and infrastructure.  Hydro One’s incremental costs for the additional EWT circuits will be a
fraction of any other parties, with an estimated incremental cost of less than $3M per year, 60%
lower than what has been presented by NextBridge.

A superior First Nations partnership involving construction and ownership benefits that are shared
with communities, modeled after industry leading practices and other recent successful
transactions such as the Bruce to Milton LP with Saugeen Ojibway Nation in 2012.

Cost certainty through a “notfo-exceed” construction price to be confirmed in our LTC submission

in December with appropriate performance guarantees from our EPC partner.

An overview of the proposed solution, along with an initial “not to exceed” price of $650M, was
submitted to the IESO on October 14, 2017 to ensure they understand our commitment and plan for this
project, and how it provides a more cost-effective wires solution as they conduct the needs assessment.

The largest uncertainty for the proposed approach is centred on the ability for Hydro One to utilize the
Environmental Assessment work that has been completed by NexiBridge, and we are discussing details
with the Ministry of Environment and Climate Change around options.

Regulatory/Finance Considerations
This project is accretive, with net income and EPS attributable to Hydro One of

attributable to Hydro One shareholders (assuming a 66-34% partnership

with First Nations and including impact of convertible debentures) once completed and added to

Greg Kiraly / November 2, 2017 10:15pm
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c) Please explain the reason why the "Not to exceed $650 million™ capital cost estimate that was
sent to the IESO in October 2017 (Ref 2) was reduced to "Not to exceed $636.1 million"
cost estimate that was approved by Board of Directors one month later, i.e., December 2017
(Ref 3)

Response:
a) The cost estimate in Reference 1 is based on the assumptions in Exhibit C, Tab 1, Schedule

2, page 2, lines 1-6. Please refer to Exhibit I, Tab 1, Schedules 7 and 14 for schedule and
cost implications.

b) Please refer to Exhibit I, Tab 1, Schedule 14.

c) Reference 2 was a project briefing shared with the Board of Directors on November 10,
2017, based on information available at that time. Reference 3 was a submission to the
Board of Directors on December 8, 2017, requesting approval to submit the Leave to
Construct application.

Over that month, Hydro One completed additional work on the project and received updated
information, including the fixed-price EPC estimate from SNC-Lavalin, which allowed the
cost estimate to be lowered to $636.1 million.

For clarification purposes, the Hydro One Board of Directors did not approve a not-to-exceed
cost estimate of $636.1 million. Thus, the cost estimate provided in Exhibit B, Tab 7,
Schedule 1 is $636.1 million without a not-to-exceed condition.

Please refer to Exhibit I, Tab 1, Schedule 18 for further information on the not-to-exceed
price.
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NextBridge Interrogatory # 5

Reference.

EB-2017-0364 - February 15, 2018 HONI Lake Superior Link Application.

Interrogatory:

a) Explain in detail why HONI decided to file its Application in February 2018 and not sooner?

b) Explain in detail when HONI first decided to file the Application?

c) Explain in detail when HONI first decided to attempt to route through Pukaskwa National
Park.

d) Confirm that HONI never worked towards developing a leave to construct application in
order to meet a 2020 in-service date for the Lake Superior Link project. If not confirmed,
explain your answer in detail.

Response.

a) Hydro One and SNC-Lavalin formed a confidential project team in early 2017, and

undertook feasibility studies to determine if a technically compliant and cost-effective
solution could be developed. It was determined in the coming months that the joint
experience was potentially beneficial, although against an unknown cost and project plan
from NextBridge. When NextBridge filed their Leave to Construct on July 31, 2017 with a
total construction price of $777 million, Hydro One realized there was a significant cost
savings opportunity based on feasibility studies.

While the IESO was updating the Needs Assessment at the Minister of Energy’s direction
given the updated cost filed by NextBridge, Hydro One commenced full project development
efforts. Further work was undertaken with SNC-Lavalin on scope development, engineering,
engagement with suppliers and construction partners, estimation of costs, schedule
development, risk assessments, external engagement, etc.

A fully-costed EPC proposal was delivered by SNC-Lavalin in late November which
underpinned the project review with the Board in December, and ultimately their approval on
February 13, 2018 to submit the Application, which was filed on February 15, 2018.



© 00 N oo o b~ W NP

= e
= O

Filed: 2018-09-24
EB-2017-0364
Exhibit |

Tab 2

Schedule 5

Page 2 of 2

b) On July 31, 2017, it was decided Hydro One had a cost-competitive alternative, and
reaffirmed what was suspected during feasibility studies in the preceding months.

c) Hydro One Networks first decided to attempt to route through Pukaskwa National Park in
2012 during the designation hearing as a member of EWT LP, when the reference route went
through the Park. Hydro One re-engaged on the project independent of EWT LP in early
2017 including assessment of routing through the Park.

d) No, due to the failure of NextBridge not disclosing the higher construction costs prior to July
31, 2017, Hydro One, nor any other transmitter, would not have reasonably commenced in-
depth development activities to achieve a 2020 in-service date.
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Recommendation

Recommend Board of Directors Approval for Hydro One to submit a Leave to Construct (LTC) to the OEB to build, operate,

and own the new East West Tie transmission line as follows based on the following key terms:

Key Item Details

Not to exceed $636.1 million subject to exclusions and conditions mentioned
herein, including with regards to environmental approval of its route, and with final
project cost to be adjusted following LTC approval by OEB, subject to any change or
conditions imposed by OEB

Capital Cost

Operations,
Maintenance & $1.5 million/year indexed thereafter
Administration
Schedule Target project completion date by December 2021, based on October 2018 LTC
approval
. Hydro One Networks Inc. to file the LTC as Owner and Operator, and to transfer its
Ownership

ownership interest and control to Special Purpose Entity prior to line being energized

Corporate Financing for transaction costs, other than First Nations equity, similar to

AT EE 7 other capital expenditures within the Hydro One Business Plan

First Nations Financial 34% equity offering to six impacted First nations communities through
Participation Bamkushwada LP, to be subscribed at the end of construction

2 hyd roOne
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East-West Tie Project Background !

= Construction of a new 400km double-circuit 230 kV transmission line
= The new line parallels Hydro One’s existing tie between Lakehead and Wawa
(EWT) Line Transformer Stations

Project? = The goal is to increase capacity and reliability of electrical transmission between
Northeastern and Northwestern Ontario

= NexiBridge, selected by OEB in 2013 to carry the EWT development phase, filed its
LTC Application to own and build the project in July 2017
= Total estimated construction cost of the line was $737 million, 80% higher than
What is the their 2013 forecast
SUCLUEICILEE = Independent Electricity System Operator (IESO) requested by Minister of Energy (MOE)
of the EV,VT to reconfirm need for the Project given high construction costs submitted by NextBridge
projects = |ESO and OEB are both aware of Hydro One's renewed interest in the project and
plan to submit competing LTC (MoE, Ministry of the Environment and Climate Change
(MOECC) and NextBridge are also aware)
= Potential for other challengers interested to own and build EWT

What is the
East West Tie

= InJuly 2017, Hydro One filed a LTC to upgrade its Transformer Stations to connect the
new line aligned with NextBridge's LTC

= Hydro One is preparing a competitive LTC to own and build EWT transmission line,
seeking Board approval prior to filing with OEB

What is
Hydro One’s
involvement?

1. Additional background information available in November 10, 2017 board briefing note

3 hyd roOne
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Project Development Timeline

Project charter developed
including governance model’

October Late November

March 2017 August | Early November

Feasibility Consultations with EPC Proposal, Risk

Indicative Hydro

Full Project

Task Forces Development One proposal to Parks Canada and Assessments,
Hydro work begins. I[ESO Ministry of Contract
One/SNC- Shared costs with Environment & negotiations

Lavalin SNC-lavalin Climate Change

MoE requests
[ESO to review
project need

1. See Appendix for project development governance

December 2017

Needs Assessment

Updated [ESO

Hydro One BoD
Review

LTC Submission to
OEB

Privileged and Confidential — Internal Use Only
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Executive Summary (1 of 2)

What have The company has analyzed new ways to approach this undertaking, and developed, together with
a private-sector partner in SNC-Lavalin, an innovative solution with very substantial cost savings to

2 . . .
we done? customers when compared with the NextBridge submission.

Hydro One can bring together substantial value-add on all aspects of the East-West Tie: Construction, Operations, and
compelling First Nations & Métis Benefits, including accretion to shareholders.

Significant Savings for Customers: We are able to submit a LTC to the OEB with
over $100 million of savings in capital construction costs and over $5 million of
annual OM&A savings on an on-going basis.!

Lower Environmental Impact: Our proposal has significantly lower environmental
impacts primarily electing to utilize our existing corridors, widening where
required to accommodate the new transmission line, and eliminating 184km of new
corridor 60m wide as compared to NextBridge.

Cost Certainty: We are prepared to offer cost certainty to customers with a

guaranteed not-to-exceed price; a first in Ontario.

Benefits

Partnerships with First Nations: Hydro One is prepared to offer an attractive
2&% equity position consistent with the Bruce to Milton Limited Partnership (LP).

SNC-Lavalin: Construction and operation of transmission facilities is part of Hydro

Partner ) One's core business. To complement our existing resources and expertise for this project,

sNC-LAvALIN We have teamed with SNC-Lavalin, a leading Canadian company with prior involvement
in the EWT process, and large-scale transmission projects across the world.

1. See Appendix for cost comparison table

3 hyd roOne
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Executive Summary (2 of 2)

We are seeking the Board’s approval to submit an LTC to the OEB including a not-
to-exceed price based on information contained within this presentation.
= Typically, LTCs are filed with the OEB in advance, and approval of the business case by the
What do we Board or management follows. This project is unique, and not part of Hydro One’s current or
proposed investment plan because of the uncertainty around the outcome.
= Consistent with normal practice, if we receive the OEB’s approval of Hydro One's LTC
submission, the Hydro One Board will be presented with a business case for review and
approval.

need?

Project One Year Extension: To be able to deliver on this important project, we require a one-year
Requirements extension to YE 2021 as compared to NextBridge's proposal of YE2020.

Inability to Use NextBridge’s EA Work: The largest risk to project success is an uncertainty
around Hydro One’s ability to utilize EA work completed by NexiBridge and undertake an
approved regulatory process to meet EA obligations associated with route modifications expected to
lessen environmental impacts including route alterations to shorten route by 10%.

= Ability to utilize EA report/work done by NextBridge.

Project Risks = This extension assumes that Environmental Assessment (EA) obligations can be met in 18 months.

= This requires use of NextBridge's EA and ability for Hydro One to undertake regulatory process to
meet additional EA obligations associated with Hydro One route modifications.

= This is the largest risk to project success; both in terms of cost (notto-exceed price) and schedule.

= Other significant risks include litigation process initiated by NextBridge; NextBridge's potential
request to use Hydro One’s corridor structures; and reputational risk with Hydro One’s proposed
route passing through resistant communities whereas NextBridge's does not.

hydro(]he
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Project Costs

Capital Construction Costs: Not-to-exceed $636.1 million, with limited exclusions

= $537.8 million turnkey EPC by SNC-Lavalin.

= $98.3 million for Hydro One for financing, real estate, environment approval amendments, corporate functions (project
oversight, communications, community relations, legal, regulatory, First Nations engagement) and associated
contingency.

= Pricing exclusions to OEB will include: force majeure events, changes driven by government or regulatory policy,
archaeological discovery, changes to import duties on finished goods, commodity pricing and foreign exchange risk
beyond November 2018 (see appendix for further details).

= Multiple project level risk workshops held with participation from Hydro One and SNC-Lavalin used to define project

risks and articulate project contingency.
= Continued open-book basis with SNC-Lavalin to define further savings until award of LTC. Flow to customers.

= Financial Protection: Constructor security including 50% Performance Bond and 50% Labour & Material Bond; Letter of
Credit for 5% advanced payment; up to 10% liquidated damages; parental guarantee from SNC-Lavalin Group Inc.

Operations, Maintenance and Administration (OM&A) Costs: $1.5 million per year!

= Incremental costs to operate supported by detailed analyses from our Hydro One Systems Operations and Finance
groups.

= Performed by Hydro One Networks, under agreements complying with the Affiliate Relationship Code.

1. Expressed in 2017 dollars, to increase with indexing for future years

Privileged and Confidential — Internal Use Only
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Project Schedule & In-Service

Project Schedule and Key Milestones

Activity Start Finish

External Communications February 2018 On-going through 2021
LTC Review and Decision December 2017 October 2018

EA Studies, Review, Approval February 2018 June 2019
Detailed Engineering November 2017 October 2018
Procurement January 2019 On-going through 2021
Construction July 2019 November 2021
Project Substantial Completion December 2021

= Project schedule developed to date, outlining all major tasks, durations, and dependencies. Further detail to be built out in
later stages of project.

= Minimal float available in EPC schedule, but comfortable to target Substantial Completion by Dec 31, 2021, with
liquidated damages of up to $53 million at 180 days late.

= Key dependencies to Project Substantial Completion by Dec 31, 2021:
= Start of construction dependent on receiving approved EA by June 30th, 2019.

= Receiving a continuous 2 week double circuit outage in August of 2020 and additional single circuit outages in summer
of 2021 to complete the stringing activities.

8 hyd O he
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Project Risks

= Hydro One and SNC-Lavalin utilized consistent project risk assessment methodologies, including
development of risk registry and probabilistic modeling to inform appropriate project contingencies.
Project Risk Assessments were completed jointly for all project elements, regardless of accountability
between the two companies.

= Hydro One has contingency at $14 million, and
= SNC-Lavalin Contingency & Risk funded at approximately $50 million.
= An allocation of risks matrix and summary of key risks are presented in appendix materials.

= The most critical project risk to cost, schedule, and reputation is whether or not Hydro One will be able to
utilize the NextBridge EA work, as well as undertake an approved regulatory process to meet EA
obligations associated with route modifications to lessen environmental impacts.

Key Project Risks

= Ability to utilize EA report/work done by NexiBridge.

= This extension assumes that Environmental Assessment (EA) obligations can be met in 18 months.

= This requires use of NextBridge's EA and ability for Hydro One to undertake regulatory process to
meet additional EA obligations associated with Hydro One route modifications.

= This is the largest risk to project success; both in terms of cost (notto-exceed price) and schedule.

= Other significant risks include litigation process initiated by NextBridge; NextBridge's potential request
to use Hydro One’s corridor structures; and reputational risk with Hydro One’s proposed route passing
through resistant communities whereas NextBridge's does not.

? hyd O Dhe
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Environmental Approvals (1 of 3)

NextBridge has been working towards EA approvals for the transmission line since the 2013 designation for the
development work. Their EA Report was submitted to the MOECC in July 2017. They are forecasting to spend $42
million against OEB-approved budget of $22 million.

Despite being funded by rate payers, there is significant uncertainty of Hydro One's ability to utilize the EA work
completed by NextBridge, and transfer of proponency is not envisioned in the legislation for individual EAs for
transmission assets. Inability of Hydro One to be given permission to utilize the EA work would mean a 2.5 - 3 year
delay, and cost in the order of $30 million to duplicate studies, neither of which are in the interest of customers.

Hydro One's schedule and cost assumptions are based on Hydro One being able to utilize the NexiBridge EA work, as
well as go through an approved regulatory process to meet EA obligations associated with route modifications expected
to lessen environmental impacts.

Hydro One has had on-going dialogue with the MOECC, but they have limited ability to provide advice and make
decisions with the NextBridge EA before them for review.

Hydro One’s environmental impacts are substantially less than those of NextBridge by eliminating cutting new corridor
approximately 184km long and 60m wide, much of which is through undisturbed lands (map on next slide).

Hydro One plans to constructively state in the LTC submission a condition that the notto-exceed price and the committed
timeline is entirely dependent upon being able to utilize the EA work completed by NextBridge for approximately 80% of
the line length AND our ability to undertake an approved regulatory process to meet EA obligations associated with
alteration of the route to result in shorter line length and the fewer environmental impacts.

November 27 letter from Parks Canada confirms no objection to our route through the National Park and modifications
to our line from 2-circuit to 4-circuit, subject notably to Detailed impact EA approval.

10 hyd roOne
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Environmental Approvals (2 of 3)

= One of Hydro One’s competitive advantages is a 10% shorter route than NextBridge (approx. 42km less), that would
follow the existing Hydro One corridor through Pukaskwa National Park. Existing corridor shown in red lines below, with
NextBridge's proposed route in white and white-overlaid-on-red.

= Elsewhere along the route, existing corridors would be widened to accommodate the new towers, however through
Pukaskwa National Park, existing 2-circuit towers would be converted to 4-circuit towers. Existing foundations would be
re-used with new 4-circuit structures erected throughout the Park.
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Environmental Approvals (3 of 3)

=  Following public consultation and incorporation of feedback from communities as part of their EA work, NextBridge has
planned a 53km bypass around the township of Dorion and Loon Lake west of Nipigon, shown in white on below map.

= Ministry of Natural Resources and Forestry (MNRF) has indicated that they feel NextBridge's EA placed too much weight
on community feedback, and not enough weight on impact to the natural environment.

= Hydro One feels confident in the merits of an EA amendment basis of reduced environmental impacts, however it is
understood that this will not be welcomed by residents around Loon Lake who were sensitive to additional corridor
widening. Similar to the tower modifications being made through the Park, Hydro One's proposal makes provision for
modification towers over a 5km section of line without any corridor widening to help mitigate concerns from residents.

| New 230 kV East-West Tie Line Proposed Route
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Regulatory and Legal

= With support of the Board’s strategic elements outlined within this presentation, Hydro One plans to
submit LTC to OEB in December, aligned with the IESO’s updated Needs Assessment, received on
December 1.

= Will articulate the necessary condition for Hydro One to utilize the NextBridge EA and ability to
undertake an approved regulatory process to meet EA obligations associated with route alterations with
reduced environmental impacts.

= Exclusions to capital cost guarantee will be clearly articulated in Hydro One submission.
= Completion by Year End 2021 will be a project commitment.
= NextBridge's discontent with competition for the LTC will likely result in litigation of some form.

= Proactive measures taken by Hydro One earlier in 2017 to eliminate exchange of confidential and
commercially sensitive information with NextBridge.

= November correspondence from NextBridge's counsel to OEB requesting limitations of Hydro One’s
requested intervener status. Hydro One Law Division engaged, and feels there is no basis for request.

= Notice from NextBridge received regarding perceived unfair competitive discussions with First Nations
Communities and NextBridge contractors. Hydro One Law Division engaged, with no concern of wrong-
doing.

13 hyd roOne
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Financing and Financial Impacts

= Funding (Hydro One Equity + 60% of rate base or full debt component) through Hydro One Inc.
corporate debt financing platforms

= Stand-alone project finance considered but no benefits and not effective in lowering costs and corporate
guarantees required

= Transaction is not included in the Consolidated Business Plan, 2018 - 2023, however Treasury and
Finance have identified the risks of increased debt financing for such projects and their impacts on credit
metrics and ratings, along with potential remedies to address adverse outcomes

= Financial model details available in appendix, but in summary:
= Assumes 66%-34% partnership with First Nations

= Based on $636.1 million transaction costs, under our 60/40 debt/equity regulatory model

= $381.7 million debt and $254.4 million equity ($167.9 million equity for Hydro One and $86.5 million
First Nations)

Privileged and Confidential — Internal Use Only
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First Nations and Métis Considerations

Hydro One Plans to do the following regarding First Nations and Métis involvement:

Welcome Partnerships: Hydro One Networks Inc. will file the LTC with the OEB indicating
- that we welcome First Nations partnerships, but are precluded from discussing specifics of
@ Transmission Line and benefits with FN communities due to their current exclusivity agreement
with NexiBridge.

Special Purpose Entity: If awarded the LTC, Hydro One will establish a special purpose

' entity with majority equity interest of Hydro One and minority equity interest of the affected First
T Nations partners. Prior to the line being energized, the project assets will be transferred to this
entity.

Equity Position: Hydro One is prepared to offer an attractive equity position to Bamkushwada
LP, the partnership formed by six directly impacted communities!, similar to that with the Bruce-

to-Milton LP formed in 2012 with the Saugeen Ojibway Nation.
@ = 34% of equity ownership, transfer post construction

=  Equity to be provided by communities; debt financing for the project (60%
rate base) to be provided by Hydro One

% Collaborative Approach: Based on existing discussions for our LTC for Transformer Station
Upgrades, we are expecting collaborative approach for consultations and negotiations.
QAO P9 P g PP 9
oo
—~ Employment Benefits: SNC-Lavalin aims to provide attractive employment benefits to First
ploy P ploy
N—ﬁ?ﬂ Nations and Métis contractors. A portion of budget has been allocated for premiums and set-
asides for Indigenous Procurement activities.

1. Communities include: Pic Mobert FN, Biigtigong Nishnaabeg, Fort William 15 hyd ro.
FN, Michipicoten FN, Pays Plat FN, Red Rock Indian Band One
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Appendix
Appendix At Project Development Governance
Appendix B:  Cost Comparison Table
Appendix € Capital Construction Cost Breakdown

Appendix Dz
Appendix E:

Appendix F:

Financial Forecasts (2 pages)

Key Risks - Allocation of Risks

Project Risks and Mitigation (3 pages)
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Appendix A: Project Development Governance

Hydro One

Board of Directors

Hydro One

Executive Leadership Team

Executive Project
Management Office Bl

)

Project Executive

Sponsor
Greg Kiraly

PMOLT

Project Management,
Operations, and Leadership
Team

Chair: A. Spencer (H1)
Hydro One Teams
SNC-Lavalin Teams

Actions:

= Regular updates as determined by CEO
= Written briefing for Board of Directors
= Approval of Strategic elements prior to submission to OEB

= Bi-weekly written updates + meeting for bi-directional communication
progress against plan, and strategic guidance

Project Manager

|
Llegal Team

All Teams consist of 2 to 6
leaders or experts from HONI

and SNC-lavalin.

Corporate Development Team
Technical Solution Team
Environmental Team
Finance & Commercial Team
Procurement & Real Estate Team
Communications Team
Legal, Regulatory and Risk Team

First Nations Team
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Appendix B: Cost Comparison Table

. . Hydro One vs.
. NextBridge NextBridge | Hydro One .
Entity 2013 EWTLP 2013 2017 2017 NextBridge
2017
Development $42
Cost ($ million) 222 221 (forecast) TBD TED
Construction Cost $409 $490 $737 $636 ($101)
($ milllion)
Operations & ( $5.6 million / year)
Maintenance/year $4.4 $7.1 $7.1 $1.5 $110 million capex
($ million) equiv.
YE '20
Completion Date YE'17 YE'18 (extended by YE ‘21 1 Year Extension
I[ESO/OEB)
Equivalent $211
million Hydro One
advantage over
NextBridge

= 6 qualified groupings in 2013 Designated Transmitter Process for East-West Line
= UCT “NextBridge” selected by OEB in 2013 for Development Phase with recovery of $22.2 million
Development Budget

= Tied second place: Altalink (then SNC-Lavalin owned) and EWT LP (33.3% Hydro One, 33.3% Great Lakes
Power Transmission and 33.3% First Nations through Bamkushwada LP)

18 hyd roOne
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Appendix C: Capital Construction Cost Breakdown

Hydro One ($ million) NextBridge ($ million)

Description of Cost

(in-service 2021) (in-service 2020)

Project Management, Engineering, Design, and Procurement $19.9 $26.0
Materials $57.8 $95.8
Site Clearing, Preparation and Site Restoration $100.1 $130.1
Construction $350.5 $382.2
Other — Insurance and Bonding $9.5
EPC Cost Subtotal $537.8 $634.1
Environmental and Regulatory Approvals $3.0 $14.0
Land Rights $14.9 $25.5
FN & Métis Participation Included in EPC $7.5
FN & Métis Consultation $2.2 $14.2
Other Consultation - $2.7
Interest During Construction $45.8 $33.2
Regulatory - $5.8
Corporate A!locoﬁons: Legol, Regu|otory, Finance, $18.5
Communications, H1 Engineering & PM, efc.
Contingency & Management Reserve $14.0
Total Project Construction Cost $636.1 $737.0

19 hydroOne
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Appendix D: Financial Forecasts (1 of 2)

hyd ro‘.)ne

Line items
Revenues
Revenue Requirement
AFUDC

Total revenue
Costs
OM&A
Initial costs
Depreciation
Total costs
Earnings before interest and income tax
Interest expense
Earnings before income tax
Income Tax
Net Income
Less:
Dividends paid to H1

Dividends paid to Six Nations Devco

Change in Retained Earnings

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030
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Appendix D: Financial Forecasts (2 of 2)

hyd O he

Line items 2021 2022 2023 2024 2025

Depreciation (net of asset removal costs)
Change in working capital

Net income (before write-offs) '

2026

2027 2028 2029 2030

Less:
Capital expenditures
Dividends paid to H1
Dividends paid to Six Nations Devco

Net Cash Flow

i nlls Baxl
H e anll

i e Banll

N B Senll

Rate Base
Equity Portion (%)

Return on Rate Base

Net Income
Deemed Equity (Return on Rate Base)

o I

Return On Equity
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Board of Directors Meeting - East West Tie - Approval of Strategic Content for Leave to Construct

Appendix E: Key Risks - Allocation of Risks

. _ - Ontario Energy Board
Key Risks SNC-Lavalin Hydro One (on filing of LTC)
Archeology v v
Geology/Site conditions
Force Majeure v
Regulatory or governmentled Change v
Permanent Real Estate Rights v
Temporary Real Estate Rights v
v
Environmental Assessment v Regulatory means for EA
approval
v
Parks Canada Approval v Regulatory means for EA
approval
First Nations v
Project Delay/Liquidated Damages v
Security/Financial Guarantees v
Design and Construction v
v
“Not to exceed price” & schedule (Subject to exclusions as per v
above until contract start)
Legal risks v
: N v
Foreign exchange on Materials (until November 2018)
v

Commodity Prices

(until November 2018)

Privileged and Confidential — Internal Use Only f
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Appendix F: Project Risks and Mitigation (1 of 3)
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o Likelihood - SRS Party Carrying
Additional Info of Risk Project Impact Mitigation Risk
Catastrophic.
NexiBridge has spent \(/)\/ould requifre l-}i]ydro Hydro One.
hly 2.5 years on EA ne fo start rresh on
rougn’y . . EA work, 2.5-3 year Continue discussions Only mitigated
activities, and submitted to . ) 4
- I Medium | delay and approx. with MOECC on once received
Inability to use EA MOECC for review in July iah $30 million of benefits of Hvdro O larity f
work done by 2017. No clear ability to to Hig million or cost to enerits or Fydro One clarity from
. ) (50% - be incurred without proposal and potential MOECC on
NextBridge transfer proponency from o f | es f hani
NexiBridge fo Hydro One 75%) assurance of recovery, | alternatives for mechanisms,
No clear precedent for or alternatively not consideration. which does not
MOECC (F))r OEB to follow proceed with project. have defined
' Reputational risks with timeline.
stakeholders and
communities.
Hydro One proposal is Very High Have received support Hydro One.
substantially less impactive : in principle from Parks -
Inability to amend to environment (i.e. Medium . Canada. Continue Only mmgoted
N ! . . Cost & Schedule: : ) b once received
extBridge EA to reduced corridor to High Would have fo design discussions wit clarity from
account for changes, clearing), but all changes (50% - . . MOECC on benefits of
including Pukaskwa to submitted EA b 75%) & build to NextBridge Hydro One proposal MOECC on
National Park Route NextBridge re iri/a EA, with longer route, or)\/d otenticﬁ i mechanisms,
v 9e requ more expensive fower pot which does not
approval of changes by desi alternatives for have defined
MOECC esign consideration. \ave aefine
timeline.
23
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Appendix F: Project Risks and Mitigation (2 of 3)

Additional Info

Likelihood
of Risk

Mitigation

Party Carrying
Risk

Hydro One proposal is
substantially less impactive
to environment (i.e.
reduced corridor
clearing), and addresses

High.

Cost & Schedule:
Would have to design
& build to NextBridge

Plan to engage with
MNRF and MOECC
regarding lesser

Hydro One

Only mitigated
once received

Inability to amend concerns raised by MNRF EA, with longer route, | environmental impacts, clarity from
NextBridge EA to on NexiBridae's E),/A Hiah specifically clearing as well as consult with MOECC on
account for changes, however is ogchon 5 from 9 53km of additional communities regarding mechanisms,
including elimination the modified routeg (75%) corridor. potential mitigating which does not
of Loon Lake by-pass committed to local measures to eliminate have defined
west of Nipigon communities concerned Reputational: corridor clearing timeline AND
about nearb Challenging around Look Lake. $4 consultation with
infrostructureyex ansion conversations with million within communities (Q2-
All changes re pire : local landowner contingency. Q3 2018)
MOECCgopprg\;jal associations.
Medium.
Substantial engineering SNCLavalin
Cost & Schedule: work completed to
EPC Part ble t Project overruns and Woll;.ld be ZIUH?CTO clearly understand Hydrj (er;)e réspké
deli artner unable fo delays due to a number of Low to penates and MISON 1 oroject risks. guarded by T
eliver against rodelled risks associated Medium for failing to fulfil Contract financial
commlﬂefl with land clearing and cor)troc':tuol Probabilistic risk security (bonding,
Construction Budget obligations. 1 liquidated
assessment utilized to

and Schedule

transmission line
construction.

(25-50 %)

Reputational: Damage
impacting relations

with Hydro One and

Canadian T&D sector

define project
contingency.

damages up 180
days/$53 million,
parental
guarantee
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Appendix F: Project Risks and Mitigation (3 of 3)

Additional Info

Likelihood

of Risk

Mitigation

Party Carrying
Risk

Substantial work
completed with SNC-
Lavalin to understand
project risks.

Privileged and Confidential — Internal Use Only
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Medium. Probabilistic assessment
EPC Partner unable to Project overruns and Cost: utili;ed to define project
. . delays due to a number of Low to " contingency.
deliver against . . . Would not have ability
. modelled risks associated Medium
committed ) ) to seek rate recovery . Hydro One
. with land clearing and Instruments with EPC
Construction Budget TR o on cost overruns,
and Schedule transmission line (25-50 %) Ve noko-exceod Contract to guard
u construction. g . against cost and
price.
schedule overruns.
Bonding for 100% of
contract and Liquidated
Damages of up to $53
million.
Hydro One accountable Medium
for obtaining real estate Bedin communi
Delays to construction | rights for widening of Medium Cost & Schedule: megeltin s oné; ity
start due to inability existing corridors. Standby Standby charges of eeting
. discussions early 2018. | Hydro One
to obtain real estate charges of $300 (50%) $300 thousand/month Modelled and allocated
rights thousand/month once EPC ° once EPC contract is confinaenc
contract is signed after signed after LTC gency.
LTC approval. approval.
25
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Board of Directors Meeting - East West Tie Project

Attachment 4

Page 1 of 18
Hydro One Limited/ Hydro One Inc. hyd FOO
Submission to the Board of Directors ne

Date: February 13, 2018

Re:  East West Tie; approval to apply for Leave to Construct

We submit updated information regarding the proposed East West Tie project, and are seeking
the Board’s approval to apply to the OEB for Leave to Construct based on the updated strategic
content.

Designing, building, and operating transmission infrastructure has been a core competency of
Hydro One for many decades, with on-going delivery of approximately a one billion dollar
annual capital portfolio. We are best positioned to do so for the East West Tie project in terms of
both skill and experience.

We have been monitoring the project and proactively working on project development activities
since early 2017, including innovative solutions with significant cost savings for Customers
when compared with the NextBridge submission.

Management reflected upon the Board’s comments at the December 8th, 2017 meeting, and has
updated the proposed application. The Board discussed the risk profile of the investment,
primarily the potential for unrecovered costs given the proposed price cap. The team has
assessed a number of alternatives and completed a further review of the risks and uncertainties.
On the balance of our review, we intend to proceed without the price-cap component.

The proposed Hydro One application to the OEB provides substantial benefits to customers as
compared to the NextBridge LTC application in the form of both lower capital costs of over
$100 million, and substantially lower on-going annual operating costs equivalent to $55 million
of capital expenditure on a present value basis. Hydro One’s submission also provides additional
benefits in terms of reduced environmental impacts, and what we believe to be additional long-
term benefits to First Nations partners.

Yours sincerely,

%m& %6

Greg Kiraly
Chief Operating Officer
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BriefingNote == hydrd&
one

Date: January 15, 2018
Topic: Follow-up to December 8" Board Meeting, re: East West Tie
Submitted by: Greg Kiraly, Chief Operating Officer

Background

At the December 8, 2017 meeting, the Board discussed the strategic content of the proposed application for Leave to
Construct (LTC) to the OEB. The Board did not approve at the meeting, and asked Management to consider alternatives
based on the Board’s feedback and questions and return with additional information and recommendation for
consideration. The team has assessed a number of alternatives to mitigate the negative effect of the risk and associated
uncertainties. All alternatives all have both risk and reward to be considered. This briefing touches on three key areas as
follows:

1. Risk exposure to Hydro One regarding the Not-to-Exceed price;
2. Risk of Environmental Assessment approvals, and what that means to the not-to-exceed price;
3. Project commitment with uncertainty of First Nations partnerships.

This briefing provides information and recommended path-forward around these three key areas, and will be
complemented by materials to be presented at the February meeting.

Not-to-Exceed Capital Cost

Management recommended a not-to-exceed price as a strategic differentiator to the NextBridge LTC submission, and
strongly believes it would de-risk our bid being rejected by the OEB. Although Nextbridge’s application is significantly
higher cost, they are further advanced on the underlying project work and can offer an earlier completion date, having
been selected for the development phase in 2013. A price-cap from Hydro One would likely be seen as a very attractive
bid component for the regulator.

The Board expressed concern regarding the risk profile of the investment, particularly the potential for unrecovered
costs given the number of uncertainties and the fixed price stipulation. The team has assessed a number of alternatives
to mitigate the negative effect of the risk and associated uncertainties taking into account the fact that as the risk profile
for unrecovered costs increases with the inclusion of price cap, but the risk of being rejected by the OEB also decreases.
On the balance of our review, we intend to withdraw the price-cap component of our proposal. We will be returning to
the Board in February to request the approval to submit the application for leave to construct, which will include our
final assessment of risks and mitigation.

The proposed Hydro One LTC application to the OEB provides substantial benefits to customers as compared to the
NextBridge LTC application in the form of both lower capital costs of over $100million and lower on-going annual
operation costs. The annual OM&A savings of $5.6million, translates into an equivalent $110million of capital savings
when expressed on an NPV basis over a 30-year study period.

In the absence of the price-cap, Hydro One will continue to manage to a well-defined and tightly controlled project plan,
targeting a delivery price of $636 million utilizing fixed price lump-sum turn-key (LSTK) Engineer-Procure-Construct (EPC)
contract with SNC-Lavalin.
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Project Cost Comparison

During the December 8" board meeting, a number of large-scale transmission projects were referenced to demonstrate
the potential for cost increase from initial approved amounts. A total project cost and variance analysis of the several
referenced large scale transmission projects with cost variances has been completed and summarized below, with
additional details in Appendix 1.

Each project has its own set of circumstances and variance explanation, but on average they are at a 22%
variance between the Initial Cost and Final Cost.

Note that Final Cost in below table accounts for changes such as approved scope-change notices during project
execution, as well as more impactive changes like re-routing, changes to contracting strategy, and in-flight
design changes.

East West NTL M WATL EATL Fort Bipole IlI
T East West Northwest Interior Western Eastern McMurray
. - Tie BC Lower Alberta | Alberta West (Manitoba
Project Name - X o .
Hvdro Transmission Mainland Trans. Trans. Transmission Hydro)
One (NextBridge) Line Transmission Line Line (Alberta
One) (BC Hydro) (BC Hydro) (AltaLink) | (ATCO) Powerline) On-going
INITIAL COSTS (SM) || $636 Target | $737 target $561 $602 $1,499 $1,665 $1,430 $3,300
FINAL COSTS ($M) $736 $743 $1,699 $1,900 $1,600 $4,600+
Variance (SM) $175 $141 $200 $235 $170 $1,300
Variance (%) 31% 23% 13% 14% 12% 39%+

Northwest BC Transmission Line (NTL) and Interior Lower Mainland (ILM) Projects had similar challenges that
substantially drove project variances:

Both contracts were initially planned under the BC Transmission Company (BCTC) entity and the concept was to
utilise functional specifications and award as EPC contracts.

During the course of the project, BCTC was re-integrated back into BC Hydro.

The contracting strategy was changed mid-project in that BC Hydro introduced their own prescriptive standards
and requirements which resulted in delay in the design period due to re-design, and changes to material and
equipment to be procured

BC Hydro introduced a requirement of live-line maintenance after the initial project budget was set. This
modified the clearances and impacted the tower design, steel procurement, foundation design, line

hardware. Equitable adjustments (schedule and cost) were claimed by the EPC contractor.

On NTL, 76 structures had to be changed from lattice to monopole to fit within the revised route alignment.

On NTL, the contracting strategy with corridor vegetation clearing was not done in a manner that drove efficient
budget and schedule alignment. The clearing work was contracted directly to the FN Contractors by BC Hydro,
with the contract between BC Hydro and FN Contractors. The work was project managed by the EPC contractor
(Valard), but there was no tie-back to the EPC Contract. Hence corridor and access clearing requested by Valard
to the FN Contractors was to BC Hydro account and wasn’t being managed in an integrated cost-manner. Valard
were also able to claim delays resulting from delays in the execution of the works by the FN Contractors.
Specific to the ILM project, the general contractor (Graham-Flatiron JV) had no prior transmission line
construction experience

Final cost variances on the WATL, EATL and Fort McMurray West projects were largely a result of changes in project
evolution between the initially approved project amount, including routing changes following Environmental
Assessment approvals and out-of-scope change notices approved by the utility.
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The Manitoba Hydro Bipole Ill project has been a project with extensive changes driven largely by political forces, and
has been the subject of multiple critical reviews.

e The transmission line routing was altered by the NDP government in power at the time, and resulted in a
substantially longer to the west of Lake Winnipeg as opposed the original lower cost route to the east

e The Conservatives won a majority government in the spring 2016 election and immediately made substantial
changes to the Manitoba Hydro board and executive. Boston Consulting Group was retained by the new Board
to complete an independent review of contentious major capital projects, which is publically available.

e The incoming chair of the Manitoba Hydro board is on record as saying "Rerouting the Bipole Ill transmission
line down the west side of the province was obviously a wrong decision, one forced on [Manitoba] Hydro by the
previous government, and has cost Manitobans an additional $900 million."

e In-flight alternatives were assessed in 2016, but it was determined the lowest-cost option was to complete
construction along the updated route. The project is still on-going and forecast to be completed in late 2018.

With respect to East West Tie, Hydro One and SNC-Lavalin have taken into account the lessons learned regarding other
projects in developing the proposal for the EWT. The parties have been working together in a cost-shared collaborative
and open-book manner throughout the entire project development phase, which has resulted in the following
differences with some of the above referenced projects:

1. Clear engineering and construction solution built on a mature and stable project specification

2. Up-front clarity and agreement on design standards, material standards, and maintenance standards to
minimize extension of design cycle and re-work

3. Clarity and commitment on contracting strategy with accountability and risk management clearly defined
between SNC-Lavalin and Hydro One

4. Utilization of construction contractors who are experienced with transmission line construction

5. Hydro One’s solution is a generally widening of existing corridor, which is inherently less risky than creating new
corridor as was the case in several of the comparator projects.

6. A contingency of $68 million (10.7%) is included within the project total, and built upon industry best-practice
of risk definition and probabilistic modeling.

7. SNC-Lavalin has extensive experience in delivering LSTK EPC projects on a fixed-price basis. A letter from the
President of their Power division is attached as Appendix 4, outlining their commitment.

In the event that a designated transmitter was to incur costs beyond their approved LTC, they may elect to seek cost
recovery for the incremental amount from the OEB as per established regulatory process. Hydro One would plan to seek
recovery for costs prudently incurred outside of our control including such things as force majeure events; scope
changes driven by government or regulatory policy; archeological discovery; changes to import duties; commodity
pricing & foreign exchange risk beyond November 2018. These will be articulated in our LTC application.

Cost Benchmarking Comparison

The project team has undertaken a benchmarking and comparison review of other large-scale 230kV transmission
projects in Canada which are similar to the EWT. Supporting details are contained within Appendix 2, and the following
key excerpts of the benchmarking review:

e The Hydro One EWT proposal has an EPC cost of $1.34 million per kilometer

e Similar completed comparison projects, when normalized for such factors as material and labour costs, range
from $1.27 million to $1.37 million per kilometer. The NextBridge submission is$1.41 million per kilometer.

e After normalizing the other projects to a unitized basis, making index adjustments for material and labour costs,
and applying these factors to the 400km length of the Hydro One proposed solution, the variance across the
similar projects sits in a range of -$31 million to +525 million, or a -6% to +5% spread compared to Hydro One.
This is a tight range and gives confidence that our unitized EPC price is appropriate.
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Page 1 of 3

OEB Staff Interrogatory # 18

Reference:
EB-2011-0140, UCT’s Application for Designation to Develop the East-West Tie Line, Section
5, Pages 72-74 (filed January 4, 2013)

According to section 96(2) of the Ontario Energy Board Act, in an application under section 92,
the OEB shall consider the interests of consumers with respect to prices, and the reliability and
quality of electricity service, and the promotion of the use of renewable energy sources in a
manner consistent with the policies of the Government of Ontario.

Given the public interest mandate that is engaged in LTC applications, OEB staff is interested in
exploring potential options with respect to prices and cost certainty.

Hydro One stated in its September 22, 2017 letter to the OEB that “Hydro One is prepared to
submit a Leave to Construct application, which will include a not-to-exceed price...”.

NextBridge indicated in its designation application that it would assume some risk for the
construction cost forecast through performance-based ratemaking. At the time of the designation
application, NextBridge planned to present this proposal as part of the LTC process.

Interrogatory:
a) Is Hydro One willing to provide the OEB with a not-to-exceed price for the project? If so,
what is that price? If not, please explain.

b) Would Hydro One consider providing the OEB with varying capital costs for the project that
reflect different risk sharing proposals between itself and ratepayers? For example, would
Hydro One consider having certain specific risks shared between ratepayers and the utility,
other risks absorbed by the utility, and other risks absorbed by the ratepayers, all of which
would result in a specific project cost? If yes, please fill in Table 2 with the scenarios Hydro
One is willing to provide. If not, please explain.
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Table 2
(Please add or remove rows in the table below, as needed)
Risks borne Risks shared
Scenario Risks borne between the | Project Cost
. by the . Comments
# by the utility utility and $)
ratepayer
ratepayers

1 $M

2 $M

3 $M

4 $M

c) Does Hydro One have any other proposals that the OEB might consider implementing in
order to ensure the successful proponent brings its project into service in the timeline and

cost established in this proceeding?

Response:
a)
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b) Should the OEB wish to further explore additional alternatives, Hydro One would be happy

to further discuss in-camera, however at this point in time Hydro One believes the

Application |,  Provide good

optionality for consideration.

Hydro One strongly believes a number of innovative solutions have been proposed in the
Application |
|

Another potential consideration could be to have a performance-based incentive provided to
the successful proponent if they are able to bring the project in-service close to or below
budget, with sliding benefits the further away from approved budget. For example, should
the project be delivered on-time and for say 2% under budget (i.e. $629 million actual with
2% below updated forecast of $641.8 million), an appropriate incentive could be paid to the
transmitter as a rider to future revenue requirements with reasonable consideration to sharing
between the proponent and customers.
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NextBridge Interrogatory # 4

Reference:
EB-2017-0364 - February 15, 2018 HONI Lake Superior Link Application.

Interrogatory:

a) Explain in detail whether the recent change in HONI’s executive and its Board of Directors

requires any additional or new corporate approvals from new executives and/or its new Board
of Directors for the Lake Superior Link project. If so, please provide all documents that
address the need for additional or new corporate approval(s) for the Lake Superior Link
project.

b) If additional or new approvals are required, provide all documents related to the approval or

denial of approval.

c) If additional or new approval is required, but has not yet been granted, provide the plan and

timeframe to receive the approval or be denied the approval.

Response:
a) The change in Hydro One’s executive and Board of Directors does not necessitate the need to

obtain any new approvals to pursue the construction of the Lake Superior Link Project.
Hydro One’s new board, effective as of August 14, 2018, has been briefed on the Lake
Superior Link Project.

Should the OEB indicate that Hydro One is the preferred proponent to construct the project,
Hydro One would seek final approval from the Board of Directors regarding the pricing
alternatives outlined in Staff 18 in Exhibit I, Tab 1, Schedule 18.

b) Not applicable.

c) Not applicable.
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EB-2017-0364
EXHIBIT B, TAB 7, SCHEDULE 1 February 15, 2018

Apportioning Project Costs & Risks

The capital cost to complete the Lake Superior Link Project is $636.2 million. The cost of
the work detailed through Section 1.0 below allows for the schedule provided in Exhibit

B, Tab 11, Schedule 1.

This Application results in significant benefits for Ontario customers. These include:
i) substantially lower costs to complete the Project
e capital savings of $120 million *
e ongoing annual OM&A savings of $3.2 million — the equivalent of
approximately $55 million of capital expenditures from a net present

. 2
value perspective’;

ii) a narrower corridor along the route of the line,
iii) reduced environmental impact and physical disturbance; and
iv) reduced risk to ratepayers by Hydro One assuming certain risks on the

delivery of the Project.

1.0 PROJECT COST

The Lake Superior Link Project’s cost is summarized as follows:

Table 1: Total Project Costs ($000s)

Development Cost? 12,215
Construction Cost* 623,946
Total Project Cost $636,161

! Hydro One’s total costs of $636,161 as provided in Table 1 of Exhibit B, Tab 7, Schedule 1 relative to the
NextBridge construction costs of $736,971 as provided in EB-2017-0182 Exhibit B, Tab 9, Schedule 1 Table
1 plus the incremental development costs incurred since designation as provided EB-2015-0216
NextBridge EWT Monthly Report — October 23, 2017 — Page 8, Table 1.

? Please refer to Exhibit B, Tab 9, Schedule 1 for further details.

* Based on forecast cost until October 2018 - OEB forecast approval date.
* Forecast construction cost contingent upon an October 2018 OEB approval of this Application.

Page 1 of 12



EB-2011-0140
ONTARIO ENERGY BOARD
DESIGNATION: EAST-WEST TIE LINE

out to a leave to construct application. A description of the
reasons for any projected variances and mitigating measures
should be provided. The report must also indicate the
percentage of budgeted development costs spent as at the time
of the report.

iii. Schedule: The milestones completed and the status of
milestones in-progress. For milestones that are overdue or
delayed, the reasons for the delay, the magnitude and impact of
the delay on the broader development schedule and cost, and
any mitigating steps that have or will be taken to complete the
task.

Iv. Risks and Issues Log: An assessment of the risks and issues,
potential impact on schedule, cost or scope, as well as potential
options for mitigating or eliminating the risk or issue.

b) UCT shall advise the Board immediately of any change to its governance, or
any change in its financial status, that adversely affects or is likely to
adversely affect the completion of the East-West Tie line.

3. UCT shall, within 21 days of the date of this decision, file for review and approval
of the Board a revised development schedule, identifying milestones, proposed
proofs of completion and target completion dates as described above. The time
span for the activities in the schedule must be consistent with the schedule filed
in UCT'’s application, taking into account the actual date of this decision.

4. A deferral account is established for UCT in which the actual costs of
development of the East-West Tie line are to be recorded, from the date of this
decision up to the filing of a leave to construct application, or such other time as
the Board may order. The account shall include sub-accounts for the
development activities listed in Attachment 1 to UCT’s response to interrogatory
26 in this proceeding.

5. UCT shall, within 21 days of the date of this decision, file for review and approval
of the Board a draft accounting order for the account and sub-accounts described

Phase 2 Decision and Order 43
August 7, 2013
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NextBridge Interrogatory # 13

Reference:
EB-2017-0364 - February 15, 2018 HONI Lake Superior Link Application, EXHIBIT B, TAB 1,
SCHEDULE 1, page 2, lines 11-12.

Interrogatory:

a)

b)

To the extent possible, breakdown the Lake Superior Link development costs and activities
with the same level of detail included in NextBridge’s March 14, 2018 Additional Evidence
filing, Exhibit B Tab 16 Schedule 1, Attachments 1-10.

Identify whether HONI conducted or continues to conduct these activities since the filing of
its Application. For any identified activity, add columns that show (i) the current amount
spent for each activity from the date of filing its Application to present; (ii) the projected
spend to the projected in-service date; (iii) the projected spend if the in-service date is
December 2022; and (iv) the projected spend if the in-service date is December 2023.
i.  Provide the same information for a scenario in which the Lake Superior Link
routes around Pukaskwa National Park.

Response.

a)

b)

Hydro One does not track development cost with the level of detail included in NextBridge’s
March 14, 2018 Additional Evidence filing, Exhibit B Tab 16 Schedule 1, Attachments 1-10.
Please refer to Exhibit I, Tab 1, Schedule 11.

Hydro One continues to conduct development activities since the filing of its Application.
Refer to Table 3 in Exhibit I, Tab 1, Schedule 11 for current amount spent and projected
spend until the assumed LTC approval, currently forecast for January 2019. Receipt of LTC
approval marks the end of development phase; after which construction phase starts.
Therefore, questions (ii), (iii) and (iv) cannot be answered.
i.  There is no development cost differential between going around or through the
Park.
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OEB Staff Interrogatory # 11

Reference:

EB-2017-0364 Evidence, Hydro One’s Application filed on February 15, 2018, Exhibit B, Tab 7,
Schedule 1, Page 1 and 3

Hydro One’s Development Cost Estimates

Hydro One stated that the development costs are estimated at approximately $12.2 million and
that the forecast is based on an October 2018 approval date.

Interrogatory:
a) Please provide an updated development cost estimate in the event that OEB approval is
received by end of November, or December 2018, respectively.

b) Please elaborate how the response in part (a) would change Hydro One’s overall project
budget and completion date.

c) Does Hydro One have monthly or quarterly development cost estimates including major
components? If so, please provide those current estimates.

Response:
Prior to responding to these interrogatories, Hydro One would like to inform the OEB that the

Project cost estimate has been updated to reflect current information. Please also note that Hydro
One’s updated development costs include costs up to the OEB’s decision on Hydro One’s Leave
to Construct application projected for January 2019, whereas in the original application in
February, there was a projection of an October 2018 decision on the application.
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DEVELOPMENT COSTS

The Project development costs provided at Exhibit B, Tab 7, Schedule 1, have been amended in
as follows in Table 1 below:

Table 1 — Development Cost ($ thousand)

February 2018 September Update
Real Estate $3,813 $3,442
Engineering & Design $2,034 $4,317
Environmental Approvals $1,949 $4,328
Regulatory & Legal $1,782 $528
First Nations & Métis Consultation $983 $1,990
Project Management $138 $264
Other Consultations $217 $423
Interest $100 $195
Overhead $1,200 $1,485
Total Development $12,215 $16,972

These development cost have been updated to account for various changes that have occurred
since Hydro One filed its leave to construct application in February of 2018.

Real Estate Costs — Development Phase

Real Estate activities have been progressing favourably, generally in accordance with plan, but
slightly behind schedule. The development costs have decreased by ($0.37 million). At the
outset, there was an approximate 8 week delay in contracting for field property agent services.
In addition there was an approximate 4 week delay in establishing meaningful property owner
contacts to launch direct field activities. These delays have contributed to the under expenditures
to plan through a delayed offer process.

Engineering & Design Costs — Development Phase

Engineering and Design Development cost have increased by $2.30M due to the Development
phase being shifted from previously assumed LTC approval dated October 2018 to the now
assumed approval in January 2019. The total Engineering and Design cost, including both
Development and Construction phase costs, has increased by ($0.75M)  Consequently
Construction Management, Engineering, Design and Procurement costs have been decreased in
the Construction phase.
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The extra work to be done in Development phase encompasses:
e Engineering survey of tower and foundation in Pukaskwa Nation Park
e Engineering work required to initiate geotechnical work in the field
e Engineering work required to define extent of construction permits
e Engineering work required so that firm offers can be obtained for fabrication and testing
of tower prototypes.

Environmental Approvals Costs — Development Phase

The increase in Environmental Approvals development costs of approximately $2.4M can be
attributed predominately to the following:
e inclusion of some contingency costs in the updated cost, as the risk has been realized,
($150K); and,
e increases in approach to environmental approvals and scope of studies and consultation
($2.2 million).

Contingency costs realized of $150K in the updated cost included additional activities identified
as potentially being required based on a very narrow scope of an EA amendment.

Additional costs attributed to changes in approach to environmental approvals and scope of
studies and consultation include:

e additional Stage 2 archaeology costs as differences in tower locations between
NextBridge and Hydro One designs became evident after additional studies were
completed along the route for tower siting

e a portion of the cost of the Parks Canada Detail Impact Assessment. Although either a
basic or detailed impact assessment is expected under CEAA, no additional cost was
originally included in the budget for this, as Parks Canada indicated they would allow use
of Hydro One’s provincial EA documentation for review. However, this is now not the
case (as conveyed in July 2018 communication letter provided in Exhibit I, Tab 1,
Schedule 14) due to the more complicated scope and the addition of the Dorion route in
the Hydro One IEA, as outlined in the ToR

e a portion of the cost of the Dorion Route Alternatives. There were changes in the scope
of the Declaration Order/EA that resulted from the addition of the Dorion route
alternative. This increased costs for consulting, additional meetings, stakeholder
consultation, reporting, travel, and various studies (eg., additional visual assessment and
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simulation around Dorion, biological, human health, cultural heritage, socio economic
etc.)

e a portion of about the cost of conducting an Individual EA Process concurrently with the
Declaration Order approach. Based on MECP feedback, the Individual IEA Process has
been undertaken in parallel with the Declaration order process. This results in additional
costs to cover the IEA process, the ToR, the increased scope and study area and different
processes. These cost include additional labour, consulting costs (studies for biological,
human health, cultural heritage, socio-economic etc.), disbursements for meetings,
consultations, documentation, reporting, travel.

Regulatory & Legal Costs — Development Phase

Regulatory and legal costs have decreased (-$1.3M) as the original budget was based on the
assumption that the OEB hearings were going to be held in Thunder Bay, increasing both
internal, regulator, and intervenor funding costs.  Additionally, with the combined hearing,
Hydro One now assumes that the OEB will follow a similar cost sharing approach that was
utilized in the NextBridge Motion to Dismiss Hearing where both transmitters will be
responsible for funding the procedural costs of the hearing.

Indigenous Consultation Costs — Development Phase

The Indigenous consultation estimate has increased by ($1 million), which is a function of
increased consultation given the Environmental Assessment scope has changed from the
Declaration order to an Individual EA, as well as risks that have materialized and hence been
removed from project contingency. Although the preferred option remains the Declaration order,
the additional studies and resources required for an Individual EA have led to an increase in the
Indigenous Consultation budget to allow for the Indigenous communities to be meaningfully
consulted on the Project, including the EA. Also related to the change in the EA scope, Hydro
One is required to meet with 18 Indigenous communities and the Métis on a more frequent basis
than originally budgeted for. In addition, the following four Indigenous communities have
expressed an interest in the project and Hydro One has engaged them. Métis Nation of Ontario -
North Channel Métis Council, Métis Nation of Ontario — Historic Sault St. Marie Council,
Jackfish Métis Association, and the Ontario Coalition of Indigenous Peoples. Hydro One is
required to consult with any Indigenous community that expresses an interest on the Project,
hence the need for additional resources to accommodate the interest of these additional four
communities.
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Additional costs are also associated with the need for further consultation with two of the First
Nations who have a real estate permit interest in the Project. Pays Plat and Michipicoten First
Nation have existing on reserve real estate permits that require negotiations which leads to
additional costs.

Hydro One’s Indigenous Consultation project costs were developed in absence of the delegation
letter from the Crown (Hydro One requested it in November 2017 but did not receive until
March 2018) with regards to consultation and therefore had to be amended to reflect delegation
from the Crown. Hydro One anticipated that the Ministry of Energy would identify the depth of
consultation required for each of the 18 Indigenous communities and assumed that the 6 BLP
communities would be identified as requiring deeper consultation. Although this is something
the Ministry of Energy is required to provide as part of its MOU with Hydro One regarding
consultation on projects, the March 2, 2018 delegation letter identified all 18 Indigenous
communities as “rights-based” and therefore Hydro One was not provided with depth of
consultation required for each community but instead was directed to consult with all Indigenous
communities equally. This leads to additional time and costs than what was included in the
original Indigenous Consultation estimate.

Project Management Costs — Development Phase

Project Management cost have increased ($0.1M) due to Development phase being shifted from
previously assumed LTC approval in October of 2018 to now assumed approval in January of
2019.

Other Consultation Costs — Development Phase

Other consultation costs have increased by $0.2M due to the requirement to consult on the
Dorion Route alternative.

Interest During Construction & Overhead Capitalization — Development Phase

Interest during construction and overhead capitalization costs were initially budgeted and spread
among the various cost items provided in Table 2 of Exhibit B, Tab 7, Schedule 1. Hydro One
has a standard methodology for allocation of interest and applies an overhead capitalization rate
to all its projects to account for non-direct staff’s time working on capital projects. This
overhead rate is determined by spreading a portion of overhead staff across budgeted capital
projects. In this update, we have shown both of these numbers as separate line items. The
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increase in costs ($0.4M) are a function of timing and the increase in the cost update as provided
above.

CONSTRUCTION COSTS

The Project costs provided at Table 3 of Exhibit B, Tab 7, Schedule 1 for Project Costs have
been amended as follows in Table 2.

Table 2 — Construction Costs ($ thousand)
February 2018 Sept. Update

Construction 354,030 355,530
Site Clearing, Preparation & Site Remediation 104,339 104,339
Material 58,713 58,713
Project Management 5,802 6,085
Other Costs 9,451 9,451
Construction Management, Engineering, Design & Procurement 17,828 16,304
Real Estate 9,798 10,558
First Nations & Métis Consultations 1,133 3,615
Environmental Approval 819 2,423
Other Consultations 160 30
Contingency 10,775 5,401
Interest During Construction(“IDC”) 42,596 43,845
Overhead 8,502 8,506
Total Construction Cost 623,946 624,800

EPC Construction Costs: (Construction; Site Clearing; Material; Other costs; Construction
Management, Engineering Design & Procurement)

Construction Management, Engineering, Design & Procurement cost has decreased (-$1.5M) due
to Construction phase being shifted from assumed November 2018 to now assumed February
2019 and associated planned costs being allocated to the Development phase.

The overall cost for the fixed-price EPC contract has not changed, across the development and
construction phases. Through further development work on the project, it was identified by
Hydro One that some relocation costs for the T1M section of line were not included in the total
project estimate although they are included in the scope of EA activities. They have since been
added into the Construction phase of the project at $1.5 million. Of note, these costs are also not
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included in the NextBridge application, and should be borne by the transmitter selected to
construct the project.
Real Estate Costs — Construction Phase

The cost increase for Construction of $0.8M to the Original Application Estimated is attributable
to the delays outlined in the Development Costs rationale for Real Estate above.

Project Management Costs — Construction Phase

Project Management cost in Construction phase have increased slightly ($0.3M) through this
phase.

Indigenous Consultation Costs — Construction Phase

Certain costs during the construction phase of the Project have been identified to have increased,
such as First Nations and Métis costs and Environmental Approval costs. However, these costs
have been off-set by the reduction in Hydro One’s contingency costs. The rationale for these
increased costs are explained in the section above that deals with development costs.

Environmental Approval Costs — Construction Phase

The increase in Environmental Approval costs during the Construction phase of approximately
$1.6 million can be attributed to a number of factors including:
e $890K in contingency costs expected to be realized during the construction phase for
post-EA work such as permitting and additional approvals;
e changes in the approach to environmental approvals, scope of studies and consultation as
a result of these activities continuing past the LTC date (approximately $714K). These
items include: Parks Canada Detail Impact Assessment, Dorion Route Alternatives
studies, and conducting the Individual EA Process concurrently with the Declaration
Order approach. These additional scope activities are all described in the Development
Phase Environmental Approval cost increases above.

Contingency — Construction Phase

Estimated contingency has been reduced (-$5.4M) due to a number of risks being materialized,
mostly related to Environmental Approval and Indigenous Consultation. Interest during
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construction and contingency cost have been updated to reflect the changes in the updated
construction costs provided above.

Hydro One’s total Project costs are now approximately $642M, an increase of less than 1% from

the original filing and still considerably less than the original NextBridge estimate of $777M.

a) An updated development cost estimate is provided as Table 3 of this response. Hydro One
now expects that LTC approval will be obtained by the end of January, 2019. If approval is
received by end of November or end of December, refer to Figure below for expected

development costs.

Table 3 - Life to Date & Forecast Development Cost ($000s)

Feb 15, Life to Date Eg:p?f Egc:: to f Elzg\;)f EBC;COf Eg;inof
1

2018 (5.92)" | (31/08/2018) | 5106 | 5018 | 2018 | 2018 | 2019
Real Estate 3.813 1235 1735 | 2.235 | 2.735 | 3,035 | 3442
Engineering and 2,034 1277 1523 | 2234 | 2,798 | 3202 | 4317
Design
Environmental 1,949 727 1527 | 2327 | 3137 | 3528 | 4328
Approval
Regulatory & Legal 1,782 253 303 353 403 453 528
First Nations and Metis 983 57 357 657 | 1157 | 1490 | 1,990
Consultations
Project Management 138 110 125 161 197 228 264
Other Consultations 217 223 273 323 373 402 423
Interest 100 18 16 25 35 46 105
Overhead 1,200 512 110 235 | 258 153 | 1485
Total Development 12,215 4.412 5060 | 8550 | 11,093 | 12,537 | 16,972

Cost

b) There would be no change to the overall project costs. Refer to Exhibit I, Tab 4, Schedule 3
for a scenario analysis that assesses the impact of regulatory approval delays will have on

total project costs.

c) Please refer to a) above.

! Updated to identify interest and overheads separately
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1 Response:
2 The requested information is provided below:

Development Costs Total Costs Incurred to date

Engineering, Design and Procurement 2,277 1,277

Permitting and Licensing

Environmental Approvals 2,181 727
Regulatory Approvals 1,995 253
Land Acquisition 4,267 1,235
First Nation and Metis Consultation 1,101 57
Other Consultations 240 223

Interconnection Studies

Project Management 154 110

Contingency

Other (Describe) 520

Total Development Costs 12,215 4,412

5  The other category is interest and overhead costs incurred to date. On a budgetary basis, the
6 interest and overhead is included in the individual line items.
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SUMMARY OF TOPIC / ISSUE

* The East-West Tie is a 400km long 230kV transmission line project initiated in 2012 as Ontario’s first competitive process for
transmission development. Hydro One submitted a Leave to Construct (LTC) application to the Ontario Energy Board (OEB) in
February 2018 to design/build/own, which Hydro One renamed the Lake Superior Link (LSL).

= Our LTC application is in competition with NextBridge, whose costs have escalated over $300M from 2013 submission.

= Hydro One's proposal to develop and build the LSL is projected to cost $636M, which, if successful, would add approx. $15M to net
income.

= Hydro One LTC application provides Ontario rate payers with over $100 M savings in capital costs plus $3M reduction in annual
operating costs, as compared fo the NextBridge submission. Our projected completion is up to 12 months later than NextBridge.

* Hydro One is engaging with Indigenous Communities (ICs) as part of delegated authority to consult and accommodate; in time,
economic participation conversations are anticipated to enable equity partnership with ICs in the order of 34%.

» On July 19th, the OEB dismissed a motion filed by NextBridge to have OEB reject Hydro One's LTC application.

* The regulatory process is on-going with the OEB. Additional evidentiary discovery and hearings are anticipated to carry through Q4
2018.

= Uncertain process through OEB review, as this project is the first with two competing LTC applications.

= OEB has requested IESO to assess and monetize impact to power system and customers of a delay in project completion to 2021 as
per Hydro One submission, and also as far out as to 2024. Potentially beneficial to Hydro One.

= NextBridge has been consulting with Indigenous Communities for several years, and has established economic participation
agreements with many. This is adding stress to relationships with some communities given their concern around losing momentum and
committed benefits. Potential for continued delays re engagement and accommodation, may affect project viability & schedule
however good progress has been made in past several weeks.

= Approved expenditure to-date: $12.2M; incurred and committed: $4M; pursuit costs will be write-off if not successful.

KEY DECISIONS REQUIRED NEXT STEPS / UPCOMING MILESTONES

e Environmental Assessment (EA) Qpprovq| from the provinciq| * In midst of consultation with 18 Indigenous Communities as part
Ministry of Environment, Conservation and Parks anticipated of delegated duty to consult and accommodate.

EA studies on-going with plan to submit to Ministry of

Environment, Conservation and Parks.

 Engineering and procurement activities on-going.

July 2019. Two parallel processes underway for EA submission *
and approval to minimize risk.

Anticipated OEB decision Q42018
Planned EA approval July 2019
Planned construction start July 2019
Planned in-service Dec. 2021

1 hyd roOne

Privileged and Confidential - Internal Use Only



TAB 13



Filed: 2018-09-24
EB-2017-0364

BriefingNote == hydrd&
one

Date: January 15, 2018
Topic: Follow-up to December 8" Board Meeting, re: East West Tie
Submitted by: Greg Kiraly, Chief Operating Officer

Background

At the December 8, 2017 meeting, the Board discussed the strategic content of the proposed application for Leave to
Construct (LTC) to the OEB. The Board did not approve at the meeting, and asked Management to consider alternatives
based on the Board’s feedback and questions and return with additional information and recommendation for
consideration. The team has assessed a number of alternatives to mitigate the negative effect of the risk and associated
uncertainties. All alternatives all have both risk and reward to be considered. This briefing touches on three key areas as
follows:

1. Risk exposure to Hydro One regarding the Not-to-Exceed price;
2. Risk of Environmental Assessment approvals, and what that means to the not-to-exceed price;
3. Project commitment with uncertainty of First Nations partnerships.

This briefing provides information and recommended path-forward around these three key areas, and will be
complemented by materials to be presented at the February meeting.

Not-to-Exceed Capital Cost

Management recommended a not-to-exceed price as a strategic differentiator to the NextBridge LTC submission, and
strongly believes it would de-risk our bid being rejected by the OEB. Although Nextbridge’s application is significantly
higher cost, they are further advanced on the underlying project work and can offer an earlier completion date, having
been selected for the development phase in 2013. A price-cap from Hydro One would likely be seen as a very attractive
bid component for the regulator.

The Board expressed concern regarding the risk profile of the investment, particularly the potential for unrecovered
costs given the number of uncertainties and the fixed price stipulation. The team has assessed a number of alternatives
to mitigate the negative effect of the risk and associated uncertainties taking into account the fact that as the risk profile
for unrecovered costs increases with the inclusion of price cap, but the risk of being rejected by the OEB also decreases.
On the balance of our review, we intend to withdraw the price-cap component of our proposal. We will be returning to
the Board in February to request the approval to submit the application for leave to construct, which will include our
final assessment of risks and mitigation.

The proposed Hydro One LTC application to the OEB provides substantial benefits to customers as compared to the
NextBridge LTC application in the form of both lower capital costs of over $100million and lower on-going annual
operation costs. The annual OM&A savings of $5.6million, translates into an equivalent $110million of capital savings
when expressed on an NPV basis over a 30-year study period.

In the absence of the price-cap, Hydro One will continue to manage to a well-defined and tightly controlled project plan,
targeting a delivery price of $636 million utilizing fixed price lump-sum turn-key (LSTK) Engineer-Procure-Construct (EPC)
contract with SNC-Lavalin.
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Project Cost Comparison

During the December 8" board meeting, a number of large-scale transmission projects were referenced to demonstrate
the potential for cost increase from initial approved amounts. A total project cost and variance analysis of the several
referenced large scale transmission projects with cost variances has been completed and summarized below, with
additional details in Appendix 1.

Each project has its own set of circumstances and variance explanation, but on average they are at a 22%
variance between the Initial Cost and Final Cost.

Note that Final Cost in below table accounts for changes such as approved scope-change notices during project
execution, as well as more impactive changes like re-routing, changes to contracting strategy, and in-flight
design changes.

East West NTL M WATL EATL Fort Bipole IlI
T East West Northwest Interior Western Eastern McMurray
. - Tie BC Lower Alberta | Alberta West (Manitoba
Project Name - X o .
Hvdro Transmission Mainland Trans. Trans. Transmission Hydro)
One (NextBridge) Line Transmission Line Line (Alberta
One) (BC Hydro) (BC Hydro) (AltaLink) | (ATCO) Powerline) On-going
INITIAL COSTS (SM) || $636 Target | $737 target $561 $602 $1,499 $1,665 $1,430 $3,300
FINAL COSTS ($M) $736 $743 $1,699 $1,900 $1,600 $4,600+
Variance (SM) $175 $141 $200 $235 $170 $1,300
Variance (%) 31% 23% 13% 14% 12% 39%+

Northwest BC Transmission Line (NTL) and Interior Lower Mainland (ILM) Projects had similar challenges that
substantially drove project variances:

Both contracts were initially planned under the BC Transmission Company (BCTC) entity and the concept was to
utilise functional specifications and award as EPC contracts.

During the course of the project, BCTC was re-integrated back into BC Hydro.

The contracting strategy was changed mid-project in that BC Hydro introduced their own prescriptive standards
and requirements which resulted in delay in the design period due to re-design, and changes to material and
equipment to be procured

BC Hydro introduced a requirement of live-line maintenance after the initial project budget was set. This
modified the clearances and impacted the tower design, steel procurement, foundation design, line

hardware. Equitable adjustments (schedule and cost) were claimed by the EPC contractor.

On NTL, 76 structures had to be changed from lattice to monopole to fit within the revised route alignment.

On NTL, the contracting strategy with corridor vegetation clearing was not done in a manner that drove efficient
budget and schedule alignment. The clearing work was contracted directly to the FN Contractors by BC Hydro,
with the contract between BC Hydro and FN Contractors. The work was project managed by the EPC contractor
(Valard), but there was no tie-back to the EPC Contract. Hence corridor and access clearing requested by Valard
to the FN Contractors was to BC Hydro account and wasn’t being managed in an integrated cost-manner. Valard
were also able to claim delays resulting from delays in the execution of the works by the FN Contractors.
Specific to the ILM project, the general contractor (Graham-Flatiron JV) had no prior transmission line
construction experience

Final cost variances on the WATL, EATL and Fort McMurray West projects were largely a result of changes in project
evolution between the initially approved project amount, including routing changes following Environmental
Assessment approvals and out-of-scope change notices approved by the utility.
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The Manitoba Hydro Bipole Ill project has been a project with extensive changes driven largely by political forces, and
has been the subject of multiple critical reviews.

e The transmission line routing was altered by the NDP government in power at the time, and resulted in a
substantially longer to the west of Lake Winnipeg as opposed the original lower cost route to the east

e The Conservatives won a majority government in the spring 2016 election and immediately made substantial
changes to the Manitoba Hydro board and executive. Boston Consulting Group was retained by the new Board
to complete an independent review of contentious major capital projects, which is publically available.

e The incoming chair of the Manitoba Hydro board is on record as saying "Rerouting the Bipole Ill transmission
line down the west side of the province was obviously a wrong decision, one forced on [Manitoba] Hydro by the
previous government, and has cost Manitobans an additional $900 million."

e In-flight alternatives were assessed in 2016, but it was determined the lowest-cost option was to complete
construction along the updated route. The project is still on-going and forecast to be completed in late 2018.

With respect to East West Tie, Hydro One and SNC-Lavalin have taken into account the lessons learned regarding other
projects in developing the proposal for the EWT. The parties have been working together in a cost-shared collaborative
and open-book manner throughout the entire project development phase, which has resulted in the following
differences with some of the above referenced projects:

1. Clear engineering and construction solution built on a mature and stable project specification

2. Up-front clarity and agreement on design standards, material standards, and maintenance standards to
minimize extension of design cycle and re-work

3. Clarity and commitment on contracting strategy with accountability and risk management clearly defined
between SNC-Lavalin and Hydro One

4. Utilization of construction contractors who are experienced with transmission line construction

5. Hydro One’s solution is a generally widening of existing corridor, which is inherently less risky than creating new
corridor as was the case in several of the comparator projects.

6. A contingency of $68 million (10.7%) is included within the project total, and built upon industry best-practice
of risk definition and probabilistic modeling.

7. SNC-Lavalin has extensive experience in delivering LSTK EPC projects on a fixed-price basis. A letter from the
President of their Power division is attached as Appendix 4, outlining their commitment.

In the event that a designated transmitter was to incur costs beyond their approved LTC, they may elect to seek cost
recovery for the incremental amount from the OEB as per established regulatory process. Hydro One would plan to seek
recovery for costs prudently incurred outside of our control including such things as force majeure events; scope
changes driven by government or regulatory policy; archeological discovery; changes to import duties; commodity
pricing & foreign exchange risk beyond November 2018. These will be articulated in our LTC application.

Cost Benchmarking Comparison

The project team has undertaken a benchmarking and comparison review of other large-scale 230kV transmission
projects in Canada which are similar to the EWT. Supporting details are contained within Appendix 2, and the following
key excerpts of the benchmarking review:

e The Hydro One EWT proposal has an EPC cost of $1.34 million per kilometer

e Similar completed comparison projects, when normalized for such factors as material and labour costs, range
from $1.27 million to $1.37 million per kilometer. The NextBridge submission is$1.41 million per kilometer.

e After normalizing the other projects to a unitized basis, making index adjustments for material and labour costs,
and applying these factors to the 400km length of the Hydro One proposed solution, the variance across the
similar projects sits in a range of -$31 million to +525 million, or a -6% to +5% spread compared to Hydro One.
This is a tight range and gives confidence that our unitized EPC price is appropriate.
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NextBridge Interrogatory # 39

Reference:
EB-2017-0364 - February 15, 2018 HONI Lake Superior Link Application, EXHIBIT B, TAB 7,
SCHEDULE 1, Page 4, lines 3-8.

Interrogatory:

a)

b)

Explain in detail the process HONI undertook to select an Engineering, Procurement and
Construction(EPC) contractor, including the firms it contacted, timing of the contacts and
when the final EPC contractor was selected.

Confirm that a competitive bidding process was not used. If not confirmed, provide the
results of the competitive bidding process, whether SNC-Lavalin was the lowest cost bidder
and the selection criteria used.

Response.

a)

b)

Hydro One and SNC-Lavalin formed a confidential project team in early 2017, and undertook
feasibility studies to determine if a technically compliant and cost-effective solution could be
developed. Both Hydro One Networks and SNC-Lavalin had familiarity with the project from
the EB-2011-0140 proceeding, although working with different parties at the time.

SNC-Lavalin was already one of Hydro One’s vendors of record, selected through a
competitive qualification process in 2015, and has been engaged primarily as an engineering
vendor since then. Around the same period in 2017, Hydro One also discussed the project
informally with Burns & McDonnell, another vendor of record, to determine if they had an
interest or ability to work with Hydro One. Burns & McDonnell was an engineering vendor
for NextBridge application, and as such were conflicted and unable to work with Hydro One.

Following initial feasibility conversations, the commercial arrangement between Hydro One
and SNC-Lavalin to develop the Application was finalized between June and September 2017.

Although it is confirmed a bidding process was not used for the development of the Lake
Superior Link project, a competitive process was used to qualify SNC-Lavalin as an
engineering vendor of record. Of note, all elements of the EPC contract are competitively
sourced and subject to full open-book review between Hydro One and SNC-Lavalin.
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NextBridge Interrogatory # 19

Reference:
EB-2017-0364 - February 15, 2018 HONI Lake Superior Link Application, EXHIBIT B, TAB 7,
SCHEDULE 1 pages 5-9, Table 4.

Interrogatory:

a) Provide any Monte Carlo simulation conducted by or for SNC-Lavalin to determine its
contingency.

b) Identify the amount of contingency to be carried by SNC-Lavalin.

i. Explain whether SNC-Lavalin contingency is a contractual obligation, and, if so,
provide a copy of the contract that requires SNC-Lavalin to carry contingency, and
identify the provision in the contract that obligates SNC-Lavalin.

ii. Identify whether HONI’s construction cost estimates in Table 3 of its Application
capture SCN-Lavalin’s contingency cost. If yes, identify where these costs are
captured in Table 3. If the costs are not captured in Table 3, explain your answer in
detail.

c) Explain the purpose of HONI carrying contingency, including what the contingency covers
and does not cover.

i.  Explain what could cause HONI to exceed its contingency.

d) Explain the purpose of SNC-Lavalin carrying contingency, including what the contingency
covers and does not cover.

i. Explain what could cause SNC-Lavalin to exceed its contingency.

e) Confirm that if all other things are equal, if HONI exceeds its contingency any exceedance
increases HONI’s construction cost estimate. If not confirmed, explain your answer in detail.
f) Confirm that if all other things are equal, if SNC-Lavalin exceeds its contingency any

exceedance increases the HONI construction cost estimate. If not confirmed, explain your
answer in detail.
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Response.

a)

b)

d)

SNC-Lavalin confirms that a Monte Carlo analysis has been done on its Fixed Price estimate.
This Monte Carlo has been done to a P-85 probabilistic simulation and was the basis of
determining its contingency. The Monte Carlo will not be provided.

Please refer to Exhibit I, Tab 1, Schedule 10, for the amount of contingency SNC-Lavalin is
carrying in its Fixed Price estimate.
I.  Carrying contingency is not a contractual obligation, but is a prudent and necessary
measure to provide a fixed price for the EPC works on the Project.
ii.  Hydro One’s construction cost estimate in Table 3 does include this contingency and
is embedded in the various categories handled by the EPC fixed Price amount
specifically: Construction, Site Clearing, Material and Construction Management.

Please refer to Exhibit |, Tab 1, Schedule 13. Please also refer to Exhibit B, Tab 7, Schedule
1, Section V.

Please refer to Exhibit I, Tab 1, Schedule 10.
I.  The SNC-Lavalin contingency is part of the Fixed Price estimate. The Fixed Price
will only vary per the terms of the EPC contract which is further answered in Exhibit
I, Tab 5, Schedule 7.

Confirmed. As with all capital projects, including NextBridge’s, if Hydro One or NextBridge
exceeds its contingency the cost of the Project will increase. However, since over 85% of
Hydro One’s Project is defined through a fixed-price contract, the impact on ratepayers is
significantly reduced should Hydro One exceed its contingency. Please refer to Exhibit I,
Tab 1, Schedule 18.

Please refer to part d) above.



TAB 14



© 00 N O o b~ W N PP

N N N N N N N NN R B R R R B B ) )
o N o o b~ W N P O © 0N oo 0o b~ N P+ O

183

MR. KARUNAKARAN: 1It"s -- subject to check, it will be
an AACE Class 3 estimate.

MR. RUBENSTEIN: And based on your current schedule,
when would you expect to be a Class 2?

MR. KARUNAKARAN: Around October of this year.

MR. RUBENSTEIN: Thank you very much.

So you“ve obviously had an opportunity to look at the
NextBridge application, and you participated in their
technical conference, you®"ve reviewed their application. 1
believe at a high level 1 understand the position -- you
will be providing a variance analysis, but can you help us
understand why are you guys able to do i1t so much more
cost-effectively?

MR. SPENCER: Sure, we can speak to it, and some of
the details will follow in the undertaking we spoke of
earlier.

A portion of the savings are no doubt a function of
our optimized route through Pukaskwa, taking approximately
50 kilometres off the overall line length, but actually,
the largest differences -- 1711 bucket them as follows, and
just to have an understanding of the NextBridge costs,
these are as reflected in CCC 8. But the largest portion
of the difference is about $40 million of contingency, and
the way the Lake Superior link project is built, most of
our contingency is, in fact, managed within the fixed-price
EPC contract where, iIn the NextBridge case, they®ve moved
that up.

Now, there may as well be some contingency that is

ASAP Reporting Services Inc.
(613) 564-2727 (416) 861-8720
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Response:

Updated Table 3: Construction Cost * is provided down below.

Table 3: Construction Costs ($000s)

ASF:; i I;t?cl)n Cu !rrent E?tci:rf\::[e Expenditures as
Estimate Estimate Level at July 31, 2018

Construction 354,030 355,530 3 NA'
Site Clt_aar_lng, Preparation & Site 104,339 104,339 3 NA!
Remediation
Material 58,713 58,713 3 NA'
Project Management 5,802 6,055 3 NA?!
Other Costs 9,451 9,451 3 NA*
Con§tructlon Management, Engineering, 17,828 16,304 3 NAL
Design & Procurement
Real Estate 9,798 10,558 3 NA®
First Nations & Métis Consultations 1,133 3,615 3 NA?!
Environmental Approval 819 2,423 3 NA'
Other Consultations 160 30 3 NA®
Contingency 10,775 5,401 3 NA?!
Interest During Construction(“IDC”) 42,596 43,845 3 NA'
Overhead 8,502 8,506 3 NA'
Total Construction Cost 623,946 624,852 3 NA!

! Construction Cost is defined as all cost after receiving LTC approval (Jan 2019)
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Risk
Counter

Risk Title

Because this EA Amendment procedure is unprecedented with
the MOECC it is unclear at this time if it will be accepted by the
MOECC. MOECC may require HONI to begin at a different stage
gate in the IEA process (ie new TOR, or new EA). A condition
required to proceed; Note risk updated in September 2018 to
reduce probability ranking as more clarity around process is now
available

Risk Status

ACTIVE

Lake Superior Link
Risk Register

Probability Ranking

UNLIKELY 25% - 49%

Cost Impact
Estimate

Schedule Impact

Order of magnitude 2+
years for EA approval

Filed: 2018-09-24
EB-2017-0364
Exhibit 1-1-13
Attachment 1
Page 1 of 3

Additonal Comments on Cost and Schedule

Cost impact initially not carried as would greatly alter
working assumptions; now additional cost included in
LSL cost update, based on current knowledge of
regulatory approval process - assuming Declaration
Order or Individual EA using publicly available work from
NextBridge; if NextBridge approval/work cannot be
referenced then order of magnitude cost is increased by
approximately $20M

Additional studies, reports and/or consultation, including open houses.

2018 update: Initially intended for EA Amendment scope. This
contingency is now included in the cost, however, approach of Declaration
Order and IEA for entire route add additional scope and cost which is now also
included in the updated cost.

CLOSED

LIKELY 75% - 94%

Cost incorporated into updated base cost for
Enviornmental Approvals

Construction delays due to above risk #2; cost included in EPC
cost impact due to delays

ACTIVE

LIKELY 75% - 94%

If EA Approval granted later then Aug 2019; need to re-
base schedule and cost

Additional cost to explore other routing alternatives for Park
section. September 2018 update: Initially intended for EA
Amendment scope. This contingency is now included in the cost,
however, approach of Declaration Order and IEA for entire route
add additional scope and cost which is now also included in the
updated cost.

CLOSED

VERY LIKELY 95% - 100%

Cost incorporated into updated base cost for
Enviornmental Approvals

EPC Contractor has to use four circuit towers around Loon Lake /
Dorion, refer to above risk #4

Inactive

REMOTE 0% - 24%

EPC Contractor has to make a bypass around Loon Lake / Dorion,
refer to above risk #4

CLOSED

VERY LIKELY 95% - 100%

If there is a separate commercial entity (including Hydro One as
well as other entities) which will be the owner of the
infrastructure within PNP will this affect the license agreement
and the ability to consider this as existing infrastructure (ie not a
new development)?

ACTIVE

REMOTE 0% - 24%

Potential delays to agreements; not likely cost
implications; refer to schedule delay scenarios

A large portion of the EA document needs to be rewritten to
reflect the design, construction, maintenance and operation
practices of Hydro One.

CLOSED

VERY LIKELY 95% - 100%

Incorporated into updated
Sept 2018 schedule

Cost incorporated into updated base cost for
Enviornmental Approvals

Nextbridge IEA was intended to meet the MNRF Class EA
requirements for both the disposition of Crown land and works in
Provincial Parks. We will need to follow up with the MNRF to
confirm that this EA and the subsequent Amendment meet their
Class EA requirements. MNRF may require further information or
time to conduct further Class EA work of their own.

ACTIVE

EVEN ODDS 50% - 74%

2-3 months delay to start of
construction

Risk cost impact combined with risk 10

10

Nextbridge IEA was intended to meet the Ministry of
Infrastructures Class EA requirements for the disposition or
modification of 10/ORC lands. Nextbridge was to submit
additional information to MOI under a separate cover that is not
currently in the public realm. There may be no trigger for the
Class EA or if there is the MOl may deem the current IEA and
additional information provided by Nextbridge inadequate to
meet their Class EA requirements.

ACTIVE

LIKELY 75% - 94% $

1,000,000

2-3 months delay to start of
construction

11

Schedule impact due to delays under S. 35. (expropriation
delaying construction)

ACTIVE

UNLIKELY 25% - 49% S

1,000,000

6 month delay

12

A written plan for construction will need to be submitted per
article 8.01 of the current licence agreement. Parks Canada will
not approve the modification of the route. A condition required to
proceed with base scenario.

ACTIVE

REMOTE 0% - 24%

Risk would result in route around Pukaswka National
Park; development costs same

13

Parks Canada Detail Impact Assessment; September 2018 update:
Although basic or detailed impact assessment expected under
CEAA - no additional cost originally included in budget as Parks
Canada indicated they would allow use of existing IEA document.
This is not the case, as conveyed in July 2018, due to the more
complicated scope and addition of Dorion route in IEA ToR.

CLOSED

LIKELY 75% - 94%

Not a Risk

Cost incorporated into updated base cost for
Enviornmental Approvals

14

Analyses, Studies and reports within the EA will need to be
amended to reflect the changes in routing and construction
practices (such as ROW width, access). Many of these studies are
time sensitive and seasons specific. We may need 4 seasons to
complete all of the necessary studies. There is also the risk that
early access agreements will not be in place to allow for
conducting the studies at the appropriate time.

ACTIVE

UNLIKELY 25% - 49%

6 month delay to start of
construction

Cost captured in Risk 20

15

Delay in coordinating Indigenous monitors which may be required
for various studies including Archaeology and Natural Heritage.

ACTIVE

UNLIKELY 25% - 49%

6 months delay to
construction start

Not likely a significant additional cost, only affects
schedule and any resulting costs from schedule delay

Page 1 of 3




Risk
Counter

16

Risk Title

The reaction by Indigenous communities to additional
consultation from Hydro One is uncertain. Indigenous
communities may be limited in the extent they can share
information with Hydro One given existing agreements with Nx. (
Cost Incorporates risks 26-29)

Risk Status

ACTIVE

Lake Superior Link
Risk Register

Probability Ranking

EVEN ODDS 50% - 74% | $

Cost Impact
Estimate

1,000,000

Schedule Impact

6-12 month delay to
construction start

Additonal Comments on Cost and Schedule

17

If leave to construct is awarded to Hydro One and NxB EA is not
complete there is a risk of NxB not completing the EA.

ACTIVE

EVEN ODDS 50% - 74%

6 months delay to
construction start

Cost implications difficult to determine, as it is not clear
if portions of NextBridge work may be utlized by Hydro
One; refer to Risk 1

18

Indigenous monitors may need to be present for Geotechnical
studies.

ACTIVE

VERY LIKELY 95% - 100%

3-6 month delay to
construction start

Cost risk captured in Risk 15

19

Permits for such things as water crossings, roads, tree clearing
etc. may run into delays or added costs depending on availability
and requirements of Regulatory staff and other stakeholders (ie
Sustainable Forest Licencees).

ACTIVE

EVEN ODDS 50% - 74% | $

1,200,000

(3-6 month delay)

20

There is a risk that various environmental features may delay,
post-pone or constrain construction activities by imposing timing
restrictions. Eg. Species at Risk, nesting birds, water crossings,
wet terrain. May also result in unplanned studies or mitigation.

ACTIVE

LIKELY 75% - 94%

SNCL Risk

21

Stage 2 Archaeology, Cultural Heritage Evaluation Report and
Heritage Impact Assessment may have findings that could result
in additional studies (such as Stage 3 or 4 archaeological
investigations) if mitigation or avoidance is not possible.

ACTIVE

EVEN ODDS 50% - 74%

Exclude from risk model and
capture in S92 conditions

22

Archaeological findings may cause delays to construction and
modification to construction access routes or structure locations.
Archaeology may not be fully complete before construction
begins and may result in the adjustment to construction staging.
May cause delays which may result in CCN's.

ACTIVE

EVEN ODDS 50% - 74%

Exclude from risk model and
capture in S92 conditions

23

Requirement for clearance letters from MTCS can cause delays by
slow turn around.

ACTIVE

REMOTE 0% - 24% $

600,000

1-2 month delay in
construction start

24

Environmental Monitoring commitments made in the IEA and
required by Regulator Permits may result in added analysis,
studies and reports (ie Turbidity and Total Suspended Solids at
water crossings).

ACTIVE

LIKELY 75% - 94%

SNCL to take on risk of
construction delays

25

POST EA Work During and Post Construction may be higher than
anticipated

CLOSED

VERY LIKELY 95% - 100%

Cost incorporated into updated base cost for
Enviornmental Approvals

26

Indigenous communities may decide to remove themselves from
the consultation process, which can affect the consultation
budget.

ACTIVE

REMOTE 0% - 24%

combine with 15

Risk cost captured in Risk 15

27

Indigenous communities may request additional meetings in
order to conclude the consultation process which can delay
necessary approvals and affect the consultation budget

ACTIVE

REMOTE 0% - 24%

combine with 15

Risk cost captured in Risk 15

28

Indigenous communities may raise issues that Hydro One cannot
respond to and must be addressed by the Crown, which can delay
necessary approvals and affect the consultation budget.

ACTIVE

REMOTE 0% - 24%

combine with 15

Risk cost captured in Risk 15

29

Additional Indigenous communities may assert rights in the
Project area and request to be consulted which can delay
necessary approvals and affect the consultation budget.

ACTIVE

REMOTE 0% - 24%

combine with 15

Risk cost captured in Risk 15

30

The risk of the regulatory approval taking longer than anticipated
and not having visibility on when the EA approval will be received

ACTIVE

LIKELY 75% - 94%

If EA Approval granted later then Aug 2019; need to re-
base schedule and cost

31

Land Value Study results lower than individual full narrative
property appraisals.

CLOSED

UNLIKELY 25% - 49%

Risk materialized; cost impact ($500K) reflected in
revised base budget

32

Property owner delayed authorisation or refusal to grant access
for studies and assessments prior to s.92 approval.

ACTIVE

REMOTE 0% - 24%

minimal schedule impact

33

Refusal to grant option for permanent lands rights, necessitating e|

ACTIVE

EVEN ODDS 50% - 74% | $

2,400,000

nil

Construction can be managed around the 14-18 months
expropriation process, without impacting 1/S

34

Compensation for Business Disruption/Loss associated in the
grant of permanent land rights.

ACTIVE

UNLIKELY 25% - 49% S

800,000

Page 2 of 3




Risk

Risk Title
Counter

Underlying rights within Provincial Crown lands, e.g. minerals

Risk Status

Lake Superior Link

Risk Register

Probability Ranking

Cost Impact

Estimate

Schedule Impact

Additonal Comments on Cost and Schedule

order/IEA approval for LSL

35 (consent approval). ACTIVE EVEN ODDS 50% - 74% 500,000
Project requirements for route result in impact to primary
residence or major out building (Buyout/Relocation). i ialized; i i i
36 ) g (Buyout/| ) CLOSED UNLIKELY 25% - 49% Risk materialized; cost impact reflected in revised base
budget
Obtaining agreement and associated permits from FN (Pays Platt
and Michipicoten) to accept current rental formula with other FN
37 (annual amount). ACTIVE LIKELY 75% - 94% Cost impact, if materialized is on OM&A
38 Und'efi‘ned aFcess roa?d for temporary requirements (relying on ACTIVE LIKELY 75% - 94% 525,000
preliminary information).
Unable to procure necessary Land Agent resources in a timely
manner (substitute with internal staff).
39 ACTIVE REMOTE 0% - 24% 260,000
Real Estate Buyouts found in the last moment (already addressed
20 within Risk 36). CLOSED VERY LIKELY 5% - 100% Risk materialized; cost impact reflected in revised base
budget
a IESO.may. reject th.e 15 days double circuit outage as it does not CLOSED REMOTE 0% - 24%
consider it as a valid plan
0 15 days double circuit outage cancelled two weeks be_fore ACTIVE REMOTE 0% - 24% 5,000,000
scheduled start date. New start date moved to following year.
3 15 d_ays double circuit outage delayed for one week, 1 day before ACTIVE REMOTE 0% - 24%
original scheduled start date.
m Slnglf-: CII’CLI-It outage(s) start dela_yed four hours in the morning of ACTIVE EVEN ODDS 50% - 74% 600,000
starting daily outage ($100k per instance)
5 Commuanatlon cost dge to POST EA_V\_/ork During and Post ACTIVE VERY LIKELY 95% - 100% 300,000
Construction may be higher than anticipated
Risk that Indigenous Communities request more than industry-
46 typical study scopes ACTIVE EVEN ODDS 50% - 74% Cost risk captured in Risk 15
Result is del d iated cost as described in Risk
47 |MECP does not approve NxB EA by end of Q4 2018 as anticipated ACTIVE VERY LIKELY 95% - 100% esultis defay an ass°c'a3§ costas describedin Ris
Similar implications to Risk 17: Cost implications difficult
48 MECP does not approve NxB at all and transfers all issues to H1 ACTIVE EVEN ODDS 50% - 74% to determine, as it is not clear if portions of NextBridge
work may be utlized by Hydro One; refer to Risk 1
Result is del d iated cost as described in Risk
49 |HONIis not granted Dec order, CEAA approval by August 15/19 ACTIVE EVEN ODDS 50% - 74% esultis defay an ass°c'a3g costas describedin Ris
Current Jan 2019 EA
50 Delay to project due to MECP tying Station EA approval to Dec ACTIVE EVEN ODDS 50% - 74% approval as expected Delay beyond that in assumptions will result in delay

maintains in-service date of
Dec 2021

and associated cost as described in Risk 30

Page 3 of 3
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v.  RISKS ELEMENTS NOT INCLUDED IN THE HYDRO ONE PRICE

No contingencies have been made for the following unlikely events and reasonable price
adjustments would be submitted to OEB for prudency review only after all other
recourses have been exhausted:

e Labour disputes;

e Safety or environmental incidents not covered by the insurance program of
Hydro One;

e Significant changes in costs of materials, commodity rates and/or exchange rates
post-October 2018) (NB: the dollar amount subject to these risks is less than 8
percent of total project costs);

e Any conditions imposed by regulatory bodies or Governmental agencies;

e Force Majeure events.

vi.  COSTS OF COMPARABLE PROJECTS

A comparable project constructed by Hydro One would be the Niagara Reinforcement
Project as it will also be a new 230 kV line upon completion. Due to the unique
construction arrangement for the Lake Superior Link, two similar high-voltage projects
completed by SNC-Lavalin have also been included in Table 5. Lastly, for ease of
reference, Hydro One has also included the NextBridge East West Tie Line Project

submission for comparative purposes.

Page 10 of 12
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Table 1 — EA Approval Date Scenario Analysis
EA Delay

Schedule - Preferred Route Baseline 1 Month 3 Month 5 Month 12 Month
Submit Section 92 Application to Feb-2018 | Feb-2018 | Feb-2018 | Feb-2018 | Feb-2018
Projected Section 92 Approval Jan-2019 Jan-2019 Jan-2019 Jan-2019 Jan-2019
Finalize EPC Contract with SNCL Feb-2019 Feb-2019 Feb-2019 Feb-2019 Feb-2019
Environment Assessment and Consultation
Obtain EA Approval from
MOECC Aug-2019 Sep-2019 Nov-2019 Jan-2020 Aug-2020
Ongoing Stakeholder Consultations Dec-2021 Dec-2021 Dec-2021 Dec-2022 Dec-2022
Lines Construction Work
Real Estate Land Acquisition Mar-2020 Mar-2020 Mar-2020 Mar-2020 Mar-2020
Detailed Engineering Feb-2019 Feb-2019 Feb-2019 Feb-2019 Feb-2019
Material Deliveries Jul-2020 Jul-2020 Oct-2020 Dec-2020 Jul-2021
Construction Completion Sep-2021 Oct-2021 Dec-2021 Nov-2021 Sep-2022
Commissioning Completion Dec-2021 Dec-2021 Dec-2021 Dec-2021 Dec-2022
In Service Date Dec-2021 Dec-2021 Dec-2021 Dec-2021 Dec-2022
Cost Impact ($000s) $0 $0 +$1,359 +$4,472 +$14,761

1
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DRAFT - PRIVILEGED AND CONFIDENTIAL - PREPARED IN ANTICIPATION OF LITIGATION

Li

(

ne
a)
1
2
3
4

10
11

12
13
14
15

16
17
18

19

20
21
22
23
24

25

26

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
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Reference

(b)

B-2
E-20

B-2
E-20

E-3
E-4

E-5
E-6

E-7

B-3
E-8

E-9

E-10
E-11
E-12
E-13
E-20
E-20
E-20
E-20
E-20
E-20
E-20
E-20
E-14

Table 5: Cost Estimate Change

Description Amount % of Total
(c) (d) (e)
Unbudgeted at Designation
First Nation and Metis Participation
Development Phase $ 3,291,082
Construction Phase 7,000,000
Pic River Appeal 230,163
Financing
Carrying Charges (Development Phase) 813,432
Interest During Construction (Construction Phase) 31,003,000
Total Unbudgeted at Designation $ 42,337,677 11.9%
New Scope Requirements
Route Alterations $ 66,919,593
Weather Adjusted Structures
50 to 100 Year Structure 7,786,399
Additional Structures 806,964
Total Weather Adjusted Structures 8,593,363
Hydro One Line Crossings 5,473,580
MNRF Conservation Reserve Requirement 1,526,344
Timber Stacking and Loading 20,997,947
Total New Scope Requirements $ 103,510,828 29.0%
Other Unforeseeable Factors
Project Delay
Development Phase $ 11,917,552
Construction Phase 57,190,900
Total Project Delay 69,108,452
Cost of Imported Materials 19,136,691
Total Other Unforeseeable Factors $ 88,245,143 24.8%
Development Phase Refinements
Self-Supported Structure Utilization $ 30,652,205
Foundation Cost 45,566,957
Grounding Cost 4,628,083
Access Road Optimization 4,202,523
Environmental 8,084,955
Land Rights 5,518,265
First Nation and Metis Consultation 6,333,693
Other Consultation 1,392,201
Regulatory 1,452,465
Project Management 1,403,411
Site Remediation 3,551,775
Contingency - Non_E&C 757,274
Contingency - E&C 11,109,314
Other (2,185,640)
Total Development Phase Refinements $ 122,467,482 34.3%
Total Project Cost $ 356,561,130  100.0%

E-1
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to construct application requests approval for costs to construct the East-West Tie Line
that substantially exceed the costs submitted by NextBridge in the designation
proceeding. NextBridge’s Application and quarterly reporting also indicates that
development costs are expected to increase by an additional $20.4° million over the
$22.4 million allowed in the designation process. As a result of what the Minister of
Energy described as a “significantly higher” cost estimate filed with the OEB by
NextBridge, the Ministry of Energy asked the IESO to update the Needs Assessment of
the Project™ and confirm whether the Project is still needed. In light of the disclosure of
NextBridge’s substantially higher cost to construct the designated line, Hydro One felt
compelled, on behalf of Ontario’s ratepayers, to assess its own ability to construct a
more cost-effective solution. On December 1, 2017 the IESO reconfirmed the need for

the East West Tie line'’.

As the line is still required, Hydro One believes it can construct it in a more economically
efficient manner. Hydro One is confident in its ability to deliver the Project for $120
million less than NextBridge’s submitted price primarily due to a more efficient route
which is 10% shorter, traversing through the Pukaskwa National Park parallel to existing
Hydro One infrastructure as well as an optimized tower design to reduce material and
construction costs. In addition to the forecast cost savings, the Lake Superior Link is
expected to have significantly less impact on land use and environmental conditions in

northwestern Ontario than the alternative, consistent with government policies.

° EB-2015-0216 NextBridge EWT Monthly Report — October 23, 2017 — Page 8, Table 1: Development costs are now
estimated at $42,768,001

10 Exhibit B, Tab 3, Schedule 1, Attachment 1

1 Exhibit B, Tab 2, Schedule 1, Attachment 2
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Ontario East-West Tie Line Project; Project No. 78290-78311

Existing Foundation to Structure Connections:

The existing foundations need to be inspected. As indicated in the photo below of a typical
structure on this line, the original design provided some flexibility for installation of the
tower, but, also, resulted in large unbraced lengths of the stub angle. For example, as seen
in the left front foundation, the stub angle is unsupported from the diagonal bracing to the
top of foundation (about 41cm (16”) assuming a 20cm (8”) leg width). This section must
resist combined axial load and shear and it is very unlikely even the original tower leg load
with combined shear is sufficient under current design codes. As seen on the right front and
back leg, the stub angle is braced below the diagonal and secured to the ground with a clip
angle and one bolt. To assume adequate support, this diagonal member, bolts, and anchor
bolt need to be inspected to assure the integrity of this support system. Based on this
limited information (one photo) and no original design drawings, a complete review of the
existing foundation capacity must be undertaken. A new guyed tower will develop much
higher axial loads and likely the existing stub angles will be inadequate as currently braced.
In addition, the concrete is starting to develop cracks that are propagating as seen in the
lower left corner detailed view below. Without a more thorough investigation it is not clear
if the stub angle or reinforcement is compromised. Below grade conditions are also
unknown.

Typical Foundations Attachments

Additional Considerations

The attached configuration presented by Hydro One at the open house does not meet the
following requirements: (1) the OEB’s shielding requirement of 15° (shown as 32°); (2) the
OEB’s galloping clearances of 1.02M between phases; and (3) the horizontal phase to phase
separation between circuits as required by CSA 22.3 No. 1. Also, the conductor blow out will
exceed the ROW limits under high wind conditions.
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would be impacted. The installing of at least two failure containment structures would
require additional effort, and, at this time, it does not appear that Hydro One has
considered, analyzed, or will include containment structures in this section.

Refer to items F, G and H above.

P. Existing Foundation to Structure Connections:

The existing foundations need to be inspected. As indicated in the photo below of a typical
structure on this line, the original design provided some flexibility for installation of the
tower, but, also, resulted in large unbraced lengths of the stub angle.

During the design phase, a thorough engineering review of the as-built drawings of the existing
foundation types was completed to assess their suitability for supporting the new quad circuit
structures. It has been determined that the existing types of foundations utilized on the structures
within the Park are suitable to support these new quad circuit structures provided that guy wires are
added to the new structures. Following a detailed site survey, the existing foundations will be
refurbished and reinforced to the new conditions, as required.

Q. A new guyed tower will develop much higher axial loads and likely the existing stub
angles will be inadequate as currently braced. In addition, the concrete is starting to
develop cracks that are propagating as seen in the lower left corner detailed view below.
Without a more thorough investigation it is not clear if the stub angle or reinforcement is
compromised. Below grade conditions are also unknown.

Hydro One will be conducting an extensive on site investigation to survey the existing foundations
and their stub angles. The final quad circuit tower structure will be designed taking into account the
results of this survey to ensure that the new structures are compatible with the existing foundation
stubs. Further, as part of this investigation, any potential issues relating to the foundations can be
found at the design stage and therefore engineered and implemented during the project scope within
the project schedule.

Hydro One periodically inspects the existing EWT, including the section through the Park. These
inspections consist of visual surveys of the line including condition of the visible foundation
structures. If foundations are seen to be in need of repair, the appropriate maintenance is performed
to ensure continued integrity. To date no foundations have required any major repair.

R. The attached configuration presented by Hydro One at the open house does not meet
the following requirements: (1) the OEB’s shielding requirement of 15° (shown as 32%;
(2) the OEB’s galloping clearances of 1.02M between phases; and (3) the horizontal
phase to phase separation between circuits as required by CSA 22.3 No. 1. Also, the
conductor blow out will exceed the ROW limits under high wind conditions.

The memorandum refers to a picture of a sketch meant only to visually demonstrate the profile of
the quad circuit towers through the Park. All the structures will be designed to meet the OEB
requirement of 15°. In addition the phase separation between circuits is 5.7 meters which exceeds
the requirements of CSA 22.3. Figure N° 1 below of the quad circuit towers below demonstrates the
proper geometty.

All the structures will be designed to meet the following galloping clearances:

38| Page
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OEB Staff Interrogatory # 2

Reference:
EB-2017-0364 Evidence, Technical Conference on Nextbridge’s Motion on Hydro One’s Lake
Superior Link Application, Transcript Pages 254-255.

MR. ZACHER: Fair enough. The second question | wanted to ask -- I'm not sure if this is for
you, but | wanted to ask about the two week outage that Hydro One forecasts taking in August of
2020, and this is to replace the 87 towers in the park. And so the first is how did Hydro One
forecast two weeks to get that work done?

MR. KARUNAKARAN: So it was done through consultation with us and SNC-Lavalin and their
construction methodologies that we were going to use for the replacement of those towers.

MR. ZACHER: I'm going to betray my ignorance of construction, but 87 towers in two weeks,
and you are also upgrading the foundations at the same time; is that right?

MR. KARUNAKARAN: So there is a lot of preparatory work that gets done prior to the actual
outage being taken, right. The anchors and so forth for the guy wires and so on are all installed.
The assembly works of the actual structures and so forth are done in off-site fly yards, and so
hence I said there’s a lot of preparatory work that gets done in advance, right.

Under the actual outage itself, the activities are really to drop the conductor, for lack of better
terms, fill the old towers, remove them with the helicopter, install the new towers in location,
prep up on the guys and wait them within the existing conductors.

MR. ZACHER: And I think Mr. Henderson had asked questions earlier, and indicated there is no
road access. So this is all access by helicopter.

MR. KARUNAKARAN: That is correct.

MR. ZACHER: So is there any sort of reference points or historic examples that you can sort of
point to doing this sort of work in the -- over the course of two weeks?

MR. KARUNAKARAN: We've engaged with a number of the actual field construction staff that
we would be utilizing for this in determining the schedule, and they have direct experience of --
when we've done projects, say, in Alberta and the like where comparable construction rates have
been utilized with respect to production rates.
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Interrogatory:

a)

b)

d)

9)

Has Hydro One ever constructed 87 230 kV quad (or double circuit) towers of similar design
within a span of two weeks in the province of Ontario? If yes, please provide the examples.

Will all the required construction work (removal of all existing towers and lines,
reinforcement of existing foundations, replacement of existing foundations as required, and
erection of new quad towers and stringing of the four transmission circuits and associated
communication cables) be completed in the two-week window within the Pukaskwa National
Park? Please provide Hydro One’s construction and resourcing plans that outline the details
of how this aggressive timeline will be met.

Has Hydro One taken into account potential weather-related delays for the two-week
schedule considering it plans to use helicopters to install the new quad towers? What
mitigation plans does Hydro One have to correct for weather-related delays to ensure the
overall project remains on schedule?

Is the geographical location for the proposed quad towers within the Pukaskwa National Park
a major risk factor in Hydro One’s ability to meet the in-service timeline? Please explain.

If the outage window that Hydro One is proposing to take in August 2020 to install the quad
towers within Pukaskwa is missed, when is the next two-week window? What impact would
this type of delay have on Hydro One’s ability to meet its proposed in-service date in 20217

Have there been any communications between the IESO and Hydro One regarding the
proposed two-week outage? If so, has the IESO agreed to Hydro One’s proposed two-week
outage, in principal? Please provide details of any discussions/communications and copies of
all correspondence between Hydro One and the IESO with respect to this matter.

What happens if Hydro One’s proposed work takes longer than two weeks?

Response:

a)

No, Hydro One has not had the need to construct 87, 230 kV quad circuit towers in a span of
two weeks. The construction of the LSL Project will be undertaken by SNC-Lavalin through
an EPC contract.



TAB 22



© © ~ [o)] (] B w N [

[ T S ~E S S T
(8] N w N = o

16
17

Filed: 2018-09-24
EB-2017-0364
Exhibit |

Tab 1

Schedule 2

Page 3 of 5

b) The self-imposed mandate for the construction within the Pukaskwa National Park (“the

Park™) is to:
(1) utilize the existing 150’ ROW
(2) complete the necessary scope in a single two-week outage, and
(3) minimize the ground disturbances within the Park.

Hydro One has recently determined that the number of foundations requiring replacement is
significant enough that it would be preferable to adopt a different design for the new quad
structures. Hydro One and SNC’s engineering and outage planning teams have now
proposed and adopted an alternative design to the Quad Circuit structures which has been
discussed with Park staff. The alternative design consists of a single mast structure offset
linearly (front or back) from the existing location. These alternate structures require only a
single foundation, installed prior to the outage, and will enable the decommissioning of the
old foundations, as well as other advantages.
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Prior to the outage, work will commence to install all foundations and the four guy
anchors for the 87 guyed structures under the still-energized line. All 87 structures will
be assembled in three flight yards located on either side of the Park. The guy wire,
insulators and travelers will be attached to the assembled structures.

During the two-week outage, the heavy lift helicopters, with a capacity of 24,000 Ibs, will
be engaged for the installation of the new structures and the decommissioning of the
existing structures. For every new structure, two helicopter lifts are required, while for
every existing structure removal, one lift is required. Each helicopter crew is capable of
achieving on average seven structures per day.

c) Yes, weather delays are accounted for in the production rate. The following contingency

mitigations will be implemented:

e The new offset locations allow the existing structures to remain in place until the new
structures are fully erected. This provides flexibility to manage the risks, if
necessary, by allowing the 15-day outage to be extended, with the ability to recall the
EWT line when required during the extension period.

e If an outage extension in 2020 becomes necessary due to unexpected interruptions
and is not permitted, the existing transmission line will remain in-service and a
second outage would be required in 2021 to complete the Project.

d) No.

e) Hydro One is not currently aware of the next available window. However, Hydro One will

f)

work with the IESO to arrange another suitable window to accommodate the required outage
to maintain the schedule.

Hydro One has met with the IESO and discussed the Lake Superior Link’s baseline outage
requirements. The IESO has agreed in principle to this request. Additional conversations
have occurred with Ontario Power Generation (OPG), Manitoba Hydro Electric Board
(MHEB) and Minnesota Power (MP), as these entities’ participation will also be instrumental
in supporting the outage posture. Hydro One will continue the discussions with the IESO and
additional stakeholders on a regular basis in preparation for the two-week outage, currently
scheduled for the period of August 10 — 24, 2020.
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e Hydro One has submitted the outage request to the IESO (Exhibit I, Tab 1, Schedule
2, Attachment 1).

e Exhibit I, Tab 1, Schedule 2, Attachment 2 reflects the discussions between Hydro
One and the IESO regarding this outage.

e Exhibit I, Tab 1, Schedule 2, Attachment 3 is Hydro One’s request from the IESO to
acknowledge the discussions and the plan for this outage.

e Exhibit I, Tab 1, Schedule 2, Attachment 4 is the IESO’s acknowledgement of the
discussions and the plan for this outage.

g) Hydro One does not anticipate any need for an outage beyond two weeks. The outage plan
has been developed to maximize all possible work (mobilization, yard preparation,
foundations, tower assembly, etc.), before starting the outage. This will ensure that the outage
time can be optimized to replace the towers. However, should the need arise due to an
unexpected delay, please refer to contingency mitigations provided in response to sub-part c)
of this interrogatory.



© 0 N oo 0o~ W N

N =
N B O

Filed: 2018-09-24
EB-2017-0364
Exhibit |

Tab 2

Schedule 28

Page 3 of 3

Response.
a) All the foundation will be new. For more information, please refer to Exhibit I, Tab 2,

Schedule 24, Attachment 1. The existing foundations will be decommissioned. The impact
to the environmental footprint for upgrading the existing foundations for the four circuit
towers will be a net benefit. Through additional engineering design and consultation with
Parks Canada, Hydro One has optimized the tower design to reduce the foundation footprint.
The proposed tower design will require only one footing. The previous four footings for
each tower will be cut off at grade and the areas allowed to re-naturalize, thus reducing the
environmental footprint through the Park. This optimized design is the basis for current
consultation with Indigenous Communities, Parks Canada and other interested parties.

b) —e) Please refer to part a) above.
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Conclusion

In conclusion, using the Hydro One existing line section in the Park with guyed quad circuit
structures and existing foundations poses high risks. For example, a thorough review of all
foundations above and below grade is critical. The stub angle design needs to be reviewed
since, as detailed herein, it likely will not support the existing design loads, and with greater
axial loads it would need to be modified. While it may appear expedient to use the existing
line and foundations to reduce initial costs, future maintenance efforts and costs will likely
be greater with forty year old foundations and existing conductors and insulators. Also,
without a full understanding that the new quad circuit tower designs have been fully tested,
it is questionable whether Hydro One has accurately accounted for the costs of the design,
as it appears the design is far from final. New guy anchor installation may require additional
ROW. Acquisition of new ROW would impact the project by potentially delaying the
installation of the guy anchors. Installation and testing of the guy anchors will also impact
the Park. Further, the potential impact to the Park could be significant if a major failure such
as a longitudinal cascade occurs. Without a failure containment structure, there is a
significant risk associated with Hydro One’s proposal. Since the guy system is critical to the
support of the proposed quad tower, a failure of one guy could result in a transverse failure
under high wind loading. A failure containment structure would not prevent this type of
tower failure.

As mentioned, the IESO recognizes the significant impact of the loss of only one structure on
the 35km section and states “[e]xtreme contingencies that result in the loss of the four 230
kV circuits of the East-West Tie such as failure of a quadruple circuit tower can result in
separation between the Northwest transmission zone and the rest of the IESO-controlled
grid.” The IESO acknowledges the risks of failure in the 35km section in the Park which would
affect four circuits (two important lines) yet Hydro One is proposing to build a new quad
structure on forty year old foundations. Hydro One has not provided information and
evidence demonstrating that it has conducted industry accepted steps and tasks related to
the consideration of a new tower design. As explained herein, there are fundamental
processes, including industry accepted testing, that need to be completed prior to
understanding the implications of Hydro One’s proposal on the ability of the designs to be
constructed and operated reliably.

Attachment B
Page 7 of 14
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viii.  If not in these documents, explain if any ground based access will be required in the
Park and will any roads be constructed in Pukaskwa National Park. If roads will be
constructed, explain whether all roads with be within the existing East West Tie Line
right of way.
Response.

a) Documents will not be provided due to proprietary reasons.

Vi.

Vii.

The existing conductor through the Park will be reused. While component
replacements, specifically insulators, are planned by Hydro One in the next 10 years,
we do not expect to replace the conductors. In addition, condition assessments are also
planned at the same time and based on the current age, the conductors should remain
in use for another 30-40 years. As a result, the existing conductor will not be replaced
as the outage scope is focused on adding the new required infrastructure for the Lake
Superior Link Project. The alternate quad circuit towers are such that they can be
erected before the removal of the existing dual circuit towers. In doing so the existing
EWT conductors can be installed in temporary wood structures or protected on the
ground as deemed necessary in order to provide enough working space for the
structure installation. The conductors will be transferred to the quad circuit towers
without them touching any obstacle or stressing the conductors. The cost of
transferring and protecting the conductor during the transfer is included in the
construction costs of Table 3

Tower steel for this section of the line will be delivered to lay down areas outside of
the park. All towers will be pre-assembled inside the lay down yard and flown to their
final location during the two week outage. Refer to Exhibit I, Tab 2, Schedule 53 and
Exhibit I, Tab 1, Schedule 2, for further details.

Verification is ongoing and planned to complete by October 2018.

See ii. Above

We do not envisage use of lands outside of the ROW within the PNP.

See ii. Above

Temporary structures are not required for this work
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at this time, thus it is unlikely Hydro One can accomplish full-scale testing in less than 8-9
months. If the testing shows design flaws, redesign of the tower and re-testing can take up
to 2-3 months. Without a full-scale test of this new quad structure, Hydro One is not
meeting an industry accepted approach for ensuring its tower design is safe and reliable.

Location and Installation of “new” Guy Anchors: It is likely that contrary to Hydro One’s
plans, the newly installed guy anchors on the quad towers will require additional
construction within the Park. There is no basis in Hydro One’s evidence (Exhibit C, Tab 1,
Schedule 1, page 8), that the use of guy anchors will not result in a widening of the
transmission corridor. Hydro One must provide fully designed and tested quad towers for
each of the 87 locations to know whether it can implement its proposed design without
widening the transmission corridor. If the anchors are installed outside of the right-of-way
(ROW), land acquisition and additional clearing may be necessary. Sidehill variations can
result in long guy leads and further clearing in the Park and a greater widening of the ROW.
Of additional concern is impact to a guy from a tree falling which could result in a failure to
the tower. To illustrate this point, attached to this memorandum is a depiction of how far
from the tower the anchor guys will need to be placed because of the terrain in the Park.

Second-order Effects on the Freestanding
“Guyed” Structure with Regards to Structure
Displacement: The interaction of the structure
and guys are unknown without a review of the
proposed structure model. However, as shown
in the figure, the amount of torsional
displacement for a pinned guyed structure
shows the torsional effect on the structure.
The rotational movement reduces the
longitudinal loading with a “pinned” mast, but it must be resisted by a freestanding
structure. Guy pre-tension in guyed pinned structures allows some variability as the
structure is free to move until equilibrium is met. For freestanding guyed structures, it is
critical that the guy pretension is maintained. If the pretension slacks off, the support at the
guy location will not be effective, and, thus, it will not support the structure. Maintaining a
proper pretension in the guy for freestanding towers requires an additional level of
maintenance. Hydro One has not provided the information necessary to understand
whether it has addressed these issues in its tower design.

The Lack of Any Failure Containment Structures Within the 35km (=22 mile) Corridor:
Utilizing the existing foundations and ROW limits the ability to install a containment
structure in this line segment. Thus, if a cascade occurs, it is possible the entire section
would be impacted. The installing of at least two failure containment structures would
require additional effort, and, at this time, it does not appear that Hydro One has
considered, analyzed, or will include containment structures in this section.
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Plus Attachments

5.0 Tower Testing

To ensure the suitability of the tower structures for use in the New EWT Line, each of
the 10 lattice towers proposed for use in the project were subjected to full-scale tower
testing starting in the fall of 2014. A full-scale lattice tower prototype of each tower type
was constructed, erected at a test facility and subjected to loading that simulated events
that the tower has been designed to withstand. These tests were conducted in
accordance with the International Electrotechnical Commission Standard 60652
“Loading Tests on Overhead Line Structures”, Second Edition (2002 06) and based on
the test results, detailed specifications were developed by NextBridge specific to the
Line Project. The test procedures and protocol, test materials, test tower assembly, and
tower tests were verified by an independent and qualified third party. All 10 tower types
successfully passed the tests withstanding over 100% of the calculated loads.

6.0 Security and Containment Structures

Structures have been designed considering the security requirements of CSA Design
Criteria Standard. In addition, containment structures have been integrated into the
transmission line design and will be installed consistent with recommendations of the
ASCE Structural Loading Manual.

NextBridge has designed efficient and technically sound containment structures
consisting of Guyed-Y structures with additional longitudinal guy wires. Since cascades
occur in the longitudinal direction, longitudinal guy wires on strategically placed

containment structures serve to inhibit the propagation of a cascade.

7.0 Foundation and Anchor Types

NextBridge has developed preliminary foundation designs and anchor options based on
the results of preliminary geotechnical investigation. With this information, NextBridge
has developed a range of foundation options that can be used specific to each structure
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embedded within the construction, the clearing, and other
elements, but we can®"t see the details. Perhaps those who
have access to the confidential information would be able
to, but we have a total of -- they have a total of

$50 million contingency within their leave to construct and
Hydro One has 10 that"s managed at the same level of detail
and about 55 which is managed within the EPC contract with
fixed-price terms.

The other substantial difference is iIn material cost.
And so this is where the route optimization through
Pukaskwa delivers significant benefit, and we"ve done the
approximation. It is approximately $17 million worth of
reduced material costs, steel, conductor, shield, wire,
those types of materials.

The route length, just in terms of -- sorry, the
optimized tower design -- sorry, we"ll retrace. The
optimized tower design that SNC-Lavalin and Hydro One have
designed here is substantially more efficient from an
engineering perspective, and that reduced steel weight,
without compromising reliability In any way, is effectively
a $17 million savings. The shorter route length through
Pukaskwa is approximately $10 million of savings, and our
approach to procurement of materials, specifically steel,
for the lattice towers, we will be procuring this on a
global purchasing basis, where our understanding is
NextBridge is most likely, although we"re not certain, most
likely sourcing within North American markets, which are

potentially subject to other costs and tariffs and the

ASAP Reporting Services Inc.
(613) 564-2727 (416) 861-8720
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Physical Design

1.0 OVERVIEW

The design of the Lake Superior Link satisfies the functional requirements of the OEB’
and meets the IESO bulk power transfer requirements and all industry specifications.
The Lake Superior Link will parallel the existing Hydro One EWT line circuits W21M and
W22M, M23L and M24L for a large portion of the route, and share four circuit structures
with W21M and W22M through Pukaskwa National Park. The Lake Superior Link, as
described in Exhibit B, Tab 1, Schedule 1, will comprise two main sections: section one,
approximately 235 km, from Lakehead to Marathon TS; and section two, approximately
168 km, from Marathon TS to Wawa TS through Pukaskwa National Park. The Lake
Superior Link will begin and terminate on dead-end structures outside the Lakehead,
Marathon and Wawa substations, with slack spans to new A-Frames within the
substation. The new line does not cross the existing Hydro One EWT line between
Lakehead TS and Wawa TS, thereby minimizing the chance of a single point of failure

within the corridor and improving the reliability of the transmission line.

2.0 LINE DETAILS, CONDUCTOR TYPE AND RATINGS

The Lake Superior Link is a 230 kV, double-circuit, three-phase transmission line
comprising one 1192.5 kcmil Aluminum Conductor Steel Reinforced (“ACSR”) “Grackle”
conductor per phase, one 7#5 Alumoweld shield wire, and one 48 fibre optical ground
wire (“OPGW”), primarily supported on guyed-mast and self-supporting lattice towers.

Further, the Lake Superior Link will have the following attributes:

! Minimum Design Criteria & Minimum Technical Requirements for the Reference Option of the E-W Tie
Line (230kV Wawa to Thunder Bay Transmission Line)”, dated November 9, 2011

Page 1 of 5
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Continuous operating temperature of 93°C, resulting in continuous thermal
rating of 466 MVA (at 240 kV operating voltage), and short-term (<50 hours per
year) maximum operating temperature of 127°C, resulting in short-term thermal
rating of 599 MVA (at 240 kV operating voltage), in accordance with the OEB
“Minimum Design Criteria for the Reference Option of the E-W Tie Line (230kV
Wawa to Thunder Bay Transmission Line)”, dated November 9, 2011;

Glass or porcelain insulators will be used for both suspension and tension
applications in accordance with OEB Minimum Technical Requirements for the
Reference Option of the EWT Line dated November 9, 2011;

Stockbridge-type vibration dampers to dampen the conductor in accordance
with OEB  Minimum Technical Requirements, based on the final line
configuration and per the manufacturers design;

Spiral vibration dampers to dampen shield wires, which are more effective than

Stockbridge-type vibration dampers on small diameter conductors.

Typical structure foundations will be of rock anchor, steel grillage or drilled concrete

pier type. Other foundation types may be used as soil conditions dictate. Typical anchors

are expected to be grouted rod anchors. Other anchor types may be used as soil

conditions dictate. Foundation and anchor designs are discussed further below.

3.0

STRUCTURE DESCRIPTION, LINE DESIGN, AND LINE CROSSINGS

Hydro One has developed a structure family consisting of five different double-circuit,

230 kV lattice-steel towers and one four circuit 230kV structure. The design of the

towers is a mixture of guyed masts, guyed towers and self-supporting structures.

Page 2 of 5
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The tangent structures will be a mixture of guyed mast and light self-supporting type
structures. Whilst the guyed mast structure will be used for about 70% of the tangent
structures, light self-supporting towers will be utilized for the remaining 30% as they are
better able to cope with the large uplift forces the local topography forces upon them.
All of the dead end structures are of a self-supporting steel lattice tower design as they

demonstrate the most efficient way of carrying the loads imposed on them.

Within the Pukaskwa National Park, the existing Hydro One, double-circuit X7S
structures will be replaced with new guyed, four circuit lattice-steel towers. The towers
have been designed to support the existing Drake 795 conductor and the new Grackle
1192 conductors and also cause minimal impact to the National Park. The new four
circuit structures have been designed to stand on the existing foundations utilized by
the current double-circuit structures, while the tower guys will restrain the higher

overturning moment caused by the four circuits on the longer crossarms.

The guyed-mast type structures that Hydro One intends to employ for the majority of
the tangent structures have been designed to be lighter and have smaller foundation
systems than Guyed-Y and self-supporting structures, thus facilitating easier delivery,
erection, and installation in challenging climate, soil conditions, and terrain. Conceptual

drawings are attached to this schedule as Attachment 1.

The Lake Superior Link route crosses existing 230 kV and 115 kV transmission
infrastructures. Hydro One’s design adequately accounts for the structure spacing for
live-line maintenance and the required electrical clearances. Also, Hydro One’s design
meets the clearance requirements for galloping and blowout inside the right-of-way
under high wind conditions. All guy wires (typically four per guyed tower) will be marked

with high-visibility plastic markers.

2 please note that this Attachment is considered the proprietary intellectual property of SNC-Lavalin and,
as such, has been filed in confidence with the Ontario Energy Board.
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NextBridge Interrogatory # 49

Reference:
EB-2017-0364 - February 15, 2018 HONI Lake Superior Link Application, EXHIBIT B, TAB 7,
SCHEDULE 1, Page 5 Table 3 (Construction Costs); EXHIBIT C, TAB 2, SCHEDULE 1.

Interrogatory:

a)

b)

Confirm that HONI’s galloping analysis considered single loop galloping, regardless of span
length, with a primary axis limited to a maximum of 12m. If not confirmed, explain your
answer in detail and explain its potential impact to the construction cost estimate.

Explain in detail whether HONI or its contractor has performed any geotechnical work on the
project, including how the conducting or lack of conducting of geotechnical impacts its
construction cost estimate.

Confirm that the information provided in to this interrogatory does not change the
construction cost estimate in Table 3 of the Application. If not confirmed, please reproduce
Table 3 for routing through Pukaskwa National Park and around Pukaskwa National Park
with the new cost estimate. If confirmed, explain in detail why the information in the tables
does not change the cost estimate.

Response.

a)

b)

Hydro One considered single loop galloping until 700 feet as per article 6.5.1 of Bulletin
1724 E-200, please see extract of the mentioned bulletin in the Annexes. Hydor One does
not foresee any impact because single loops are very rare on longer spans.

The geotechnical risk has been included in SNC-Lavalin’s fixed price estimate to Hydro One
and changes to it will not impact the construction cost estimate. SNC-Lavalin has based its
estimate on an extensive geomorphological study for the area of the Lake Superior Link
Project. Based on the this study various foundation designs were developed and formed the
basis of the EPC estimate. Further geotechnical work is planned in the first quarter of 2019
to confirm the study results which will update the EPC execution plan but will not impact the
fixed price costs.

Information provided does not change the construction cost estimate of the preferred route.
The same geomorphological study has not been done for the route around the Pukaskwa
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3.5.5
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3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

E-W TIE LINE REFERENCE OPTION: Minimum Technical Requirements

rated tensile strength under a winter design temperature of minus thirty (-30)
degrees Celsius; and

e the final tension of the conductor must not exceed twenty percent (20%) of the
conductor’s rated tensile strength under the temperature of fifteen (15) degrees
Celsius.

Stockbridge-type vibration dampers are to be used on single conductor configurations.
Vibration control on bundled conductors is to be achieved with spacer dampers. The
design and location of stockbridge dampers and spacer dampers must account for
conductor tension, span length, and terrain exposure.

Stockbridge-type vibration dampers are to be used for overhead shield wire.

Use of spacer dampers with two-part metal conductor clamps bearing directly on
aluminum conductor is not acceptable. Use of elastomer lined clamps is preferred.

Use of damping devices which significantly restrict heat dissipation and reduce thermal
capacity of the line are not acceptable.

TRANSMISSION STRUCTURE DESIGN

Structure designs will be latticed steel tower, steel pole, or wood pole design unless an
alternate structure is demonstrated to be equivalent or superior for use by an applicant for
designation.

Structures are to be designed suitable for live line maintenance. Phase to phase, phase to
structure, phase to ground, and phase to ground wire shall be determined with
consideration for live line work.

Structures are to be designed to meet the load combination requirements specified in
Appendix A, with the specified load and strength factors, without permanent set in any
member.

Galloping clearances are to be considered in development of the general structure
configuration for voltages at or above 230kV. This analysis shall consider single loop
galloping, regardless of span length, with a primary axis limited to a maximum of 12m
(Lilien & Havard, Cigre TF B2.11.06).

For wood pole structures:
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TUTORIAL IS BASED
ON CIGRE TECHNICAL

BROCHURE NO. 322

“STATE OF THE ART
OF CONDUCTOR
GALLOPING”

OBTAINABLE FROM CIGRE
(www.cigre.orq)

146 PAGES
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OUTLINE OF THE TUTORIAL

« WHAT IS GALLOPING?

« CONDITIONS FOR GALLOPING
 VIDEOS OF GALLOPING

« MECHANICS OF GALLOPING

« DAMAGE DUE TO GALLOPING DYNAMIC LOADS DUE
TO GALLOPING

e CONTROL OF GALLOPING
« FIELD DATA ON EFFECTIVENESS OF CONTROLS

« DESIGN CLEARANCES TO AVOID CLASHING DURING
GALLOPING

« CONCLUSIONS

Lilien and Havard, TF B2.11.06



WHAT IS GALLOPING?

GALLOPING IS:

o A WIND-INDUCED VIBRATION
OF BOTH SINGLE AND BUNDLE
CONDUCTORS

o DIFFERENT FROM AEOLIAN
VIBRATION AND WAKE INDUCED
OSCILLATION

o LOW-FREQUENCY

(FROM 0.1 TO 1 HZ)

o LARGE VERTICAL AMPLITUDE
(FROM £ 0.1 TO < % 1 TIMES THE
SAG)

e

[
L ‘.
"aans
EX7 \.

P4
X

XX

b
A

e UP TO 4 TIMES THE SAG ON DISTRIBUTION LINES

e A SINGLE OR A FEW LOOPS OF STANDING WAVES PER SPAN

o /T APPLIES VERY LARGE DYNAMIC LOADS TO THE STRUCTURES
e ITIS A SELF-EXCITED PHENOMENON

Lilien and Havard, TF B2.11.06 4



GLAZE ICE, RIME ICE OR WET
SNOW ON THE CONDUCTORS
(THE ICE LAYER NEED NOT
BE THICK)

« GALLOPING CAN OCCUR
WITHOUT ICE ON RARE
OCCASIONS

« GALLOPING APPEARANCE
(NUMBER OF LOOPS, AND
PEAK TO PEAK AMPLITUDE)

« CAN BE DIFFERENT ON
APPARENTLY SIMILAR
CONDUCTORS WITHIN THE
SAME SPAN

Lilien and Havard, TF B2.11.06 5



WET SNOW SHAPES

SHOWING NORMAL ROUGH TEXTURE

* ROUNDED PROFILE ON SMALL CONDUCTOR
DUE TO CONTINUOUS ROTATION

Lilien and Havard, TF B2.11.06 6



ICE ACCRETION

GLAZE ICE SHAPES FROM SINGLE
CONDUCTORS AFTER GALLOPING EVENTS

SHOWING THINNESS OF ICE LAYERS

Lilien and Havard, TF B2.11.06 7



CALGARY
POWER

SASK POWER
CORP

MANITOBA
HYDRO

ONTARIO
HYDRO

28 mm DIA 34 mm DiA 34 mm DIA

HYDRO-
QUEBEC

dimensions not available

@ciore

SHAPES OF ICE
ACCRETION ON
CONDUCTORS DURING
GALLOPING

*REPORTED IN SURVEY OF
CANADIAN ELECTRICAL
UTILITIES

NOTE WIDE VARIATION IN
AMOUNT OF ICE AND
SEVERAL CASES WITH VERY
THIN ICE LAYERS

Lilien and Havard, TF B2.11.06 8
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CONDITIONS FOR
GALLOPING - WIND

e MODERATE TO HIGH WIND
SPEEDS

e STEADY WINDS

e WIND TRANSVERSE TO THE
LINE

e OPEN EXPOSURE OF THE
LINE (LOW TURBULENCE)

e RIVER CROSSINGS AND LINES
ALONG LAKE FRONTS ARE
PARTICULARLY SUSCEPTIBLE
e CAN LAST FOR A FEW HOURS
OR SEVERAL DAYS

Lilien and Havard, TF B2.11.06 9



WIND SPEEDS FOR GALLOPING /

35.00

10.00

Wind speed (m/s)
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Number of subconductors

WIND SPEEDS REPORTED DURING GALLOPING
FOR SINGLE, TWIN, TRIPLE, AND QUAD BUNDLES

MOST GALLOPING OCCURS AT WINDS SPEEDS
ABOVE 5 m/s ON SINGLE AND BUNDLE CONDUCTORS

Lilien and Havard, TF B2.11.06
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VIDEO OF GALLOPING - SINGLE /
CONDUCTOR LINE IN NORWAY

11



VIDEO OF GALLOPING — TWIN BUNDLE IN ENGLAND

Lilien and Havard, TF B2.11.06 12
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VIDEO OF GALLOPING — QUAD BUNDLE IN JAPAN

Lilien and Havard, TF B2.11.06 13
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GALLOPING AMPLITUDES /
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PEAK TO PEAK GALLOPING
AMPLITUDES VERSUS SPAN
LENGTH OBSERVED IN THE FIELD

Peak to Peak Galloping Amplitude in metres
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NUMBER OF GALLOPING LOOPS
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Lilien and Havard, TF B2.11.06

|

BASED ON ANALYSIS
OF FIELD DATA
FROM ALL
GALLOPING
OBSERVATIONS

DATA FROM SINGLE
AND BUNDLE
CONDUCTOR SITES

SHOWS THAT SINGLE
LOOP GALLOPING
CAN OCCUR ON
LONG SPANS

GALLOPING CAN
INCLUDE TRAVELING
WAVES

15



DEN HARTOG MECHANISM
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® ONLY AERODYNAMIC FORCES ARE IMPORTANT /

e PREDICTS GALLOPING WHEN SLOPE OF THE LIFT COEFFICIENT C _ C < O
CURVE (DOTTED) IS GREATER THAN THE DRAG COEFFICIENT (SOLID) D Lo
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e TORSION IS EITHER NEGLIGIBLE OR FORCED BY VERTICAL MOVEMENT
e TORSIONAL FREQUENCY AND DAMPING NOT IMPORTANT

e PROBABLY RARE, EXCEPT FOR REVERSE WIND
Lilien and Havard, TF B2.11.06 16



AERODYNAMIC PROPERTIES a
OF “D” SECTION

Drag (salid) or lift (dofted) coefficients

Drag (salid) or lift {doftad) coefficients

Lo I I 1 1 I I I I 1 a sL i L= 1 I I I I I
-1800 50 120 80 &0 30 0 30 =] 9] 130 180 180 A0 150 120 A0 B0 30 1] a0 &0 2 1A 180

Angle of attack (°) Angle of attack ()

ELIIIIIIIII.

Drag {solid) or derivative of lift (dotted) coefficients

LEFT: LIFT AND DRAG COEFFICIENTS VERSUS ANGLE OF ATTACK, INSET
SHOWS “D” PROFILE USED ON HYDRO QUEBEC TEST LINE

RIGHT: RATE OF CHANGE OF LIFT AND DRAG COEFFICIENTS WITH DEN
HARTOG INSTABILITY REGIONS

Lilien and Havard, TF B2.11.06 17



AERODYNAMICS OF ICE SHAPES

LIFT (L)
MOMENT (M) t 4 TR ﬁ?\f"j o
: I\
i \"\\-M 7
DRAG (D] s - |
| | |
Lasm | [ RN AL
g s N \\\\\\S_vm o
WET SNOW SHAPE FROM TEST FRAME IN é ) \\\\ /// ﬁ\
ENGLAND 5 \\\\// X
+AERODYNAMIC DRAG, LIFT AND MOMENT VERSUS
ANGLE OF ATTACK DRIVE THE INSTABILITY I I DL S I I B
(REVERSED SIGN OF ANGLE OF ATTACK)
*NEGATIVE SLOPE OF THE LIFT CURVE INDICATES g u ﬁ\\?f{\\w,
SELF EXCITED OSCILLATIONS OF THE PROFILE 7 / ]
§ el o _
*ROTATION OF THE SECTION INCREASES THE i .
RANGE OF UNSTABLE POSITIONS OF THE ICE
alr T R N B ) m%-

Lilien and Havard, TF B2.11.06 18



FLUTTER MECHANISM

e COUPLING BETWEEN VERTICAL AND :
TORSIONAL MOVEMENT IS CENTRAL TO o
THE MECHANISM

e TORSION IS ESSENTIAL FOR ENERGY |
TRANSFER TO VERTICAL MOVEMENT |

e STRUCTURAL DATA AND
AERODYNAMICS IMPORTANT

e RATIO VERTICAL TO TORSIONAL
FREQUENCY IMPORTANT

e CONTROL OF TORSION BY DAMPING
OR DETUNING IS ESSENTIAL FOR
CONTROL

@ .
o PROBABLY THE MOST commoN (C, —C, ) Yinax. C.%..SIng
MECHANISM, PARTICULARLY ON \%
BUNDLE CONDUCTOR LINES

Lilien and Havard, TF B2.11.06 19
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e EQUATIONS REPRESENTING LINEARIZED GALLOPING
INCLUDING HORIZONTAL, VERTICAL AND TORSIONAL
MOTIONS, BUT NOT LONGITUDINAL MOTIONS

e THIS PRESENTATION IDENTIFIES THE INERTIA EFFECTS,
SPRING FORCES, DAMPING, AND WEIGHT AND
AERODYNAMIC FACTORS (RAWLINS 1979)

Lilien and Havard, TF B2.11.06

LUMPED MASS MODEL
OF GALLOPING
CONDUCTOR

20




PREDICTION OF GALLOPING MOTIONS |
@ersre

SINGLE LOOP PER SPAN

m LI T 1 m A
0 2 LF;_*GE” 4 so | e COMPARISONS OF FINITE ELEMENT
ol N o/ N PREDICTION AND MEASURED SINGLE
e I (NPT N ¢ § I AND TWO -LOOP GALLOPING
ok ar A ] Y [oes | MOTIONS OF A SECTION OF ICED
S NN A T YT | CONDUCTOR MODEL IN A WIND
e 0 O.?LS o A TUNNEL
Megsured -~ , Time Averaged —— ., Time Integrated o | @ ICE WAS REPRESENTED BY A
SMOOTH ELLIPTICAL PLASTIC FOIL
OOF’S PER SPAN - ON THE WINDWARD SIDE OF THE
3 e S . CONDUCTOR
o 4\ S e SIMULATION OF ACTUAL LINES
R 41 REQUIRES MODELING OF SEVERAL
Jo T LT | SPANS TOGETHER AND DATA ON THE
WA TR > ICE OR WET SNOW SHAPE AND
DENSITY

Lilien and Havard, TF B2.11.06 21



DAMAGE DUE TO GALLOPING

MANY GALLOPING EVENTS CAUSE NO
DAMAGE, BUT SEVERE AND
PROLONGED GALLOPING APPLIES MANY
REPETITIONS OF HIGH LOADS WHICH
MUST BE COMPARED TO THE FATIGUE
STRENGTH OF THE STRUCTURES AND
COMPONENTS

EFFECTS OF MODEST GALLOPING:

e FLASHOVERS BETWEEN VERTICALLY
ALIGNED PHASES

e CIRCUIT OUTAGES AND
e BURNS OF CONDUCTORS

e DAMAGE TO BREAKERS IF THE CONDUCTOR BURNS
CIRCUIT IS NOT ISOLATED DUE TO GALLOPING

Lilien and Havard, TF B2.11.06 22




DAMAGE DUE TO GALLOPING

EFFECTS OF MODEST GALLOPING: ;
oL OOSENED BOLTS

TOWER GUSSET PLATE WITH ALL

BOLTS FATIGUED DUE TO
INSULATOR STRING SEPARATED DYNAMIC LOADS ON A STRAIN
DURING GALLOPING TOWER DURING GALLOPING

Lilien and Havard, TF B2.11.06 23



DAMAGE DUE TO GALLOPING

EFFECTS OF MODEST GALLOPING: Ay
e BROKEN HARDWARE Eisa UL RS
» FATIGUED CONDUCTOR STRANDS aaad |

SPACER DAMPER BROKEN
DUE TO GALLOPING

g o - 4
B » i -
e
L _— .- o N e
=
E ___. __.=__,.-__|"- !' f . -

JUMPER LOOPS OF QUAD BUNDLE
BROKEN DUE TO GALLOPING

;i

CIDUCTOR FATIGUE

DAMAGE DUE TO GALLOPING
Lilien and Havard, TF B2.11.06 24




DAMAGE DUE TO GALLOPING

EFFECTS OF SEVERE AND
PROLONGED GALLOPING:

e FRACTURED TOWER MEMBERS
e COLLAPSED TOWER ARMS
e CASCADES OF LINE SECTIONS

Ay’ & ‘

»

k..

El

#
,..

—_—

BROKEN DUE TO GALLOPING
Lilien and Havard, TF B2.11.06
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‘ TOWER MAIN LEG BROKEN
TOWER ARM BRACING MEMBERS DURING GALLOPING

TOWER WITH LOWER ARM

FAILED DUE TO GALLOPING

25



DYNAMIC LOADS DURING GALLOPING

ergre

MEASURED VERTICAL LOADS /
SOURCE CONDUCTOR SPAN STATIC | DYNAMIC | RATIO
LENGTHS | LOAD | LOAD
kg kg

ANJOetal. |4 x410 mm? 312m, 319 m | 2100 3500 1.7

1974 4 x 950 mm? 312m, 319 m | 4070 2500 0.6

KRISHNASAMY | 34 mm DIAM 459 m 1046 1990 1.9

1984 28 mm DIAM 418 m 677 810 1.2

41 mm DIAM 216 m 626 1250 2.0

BROKENSHIRE | 2 x 30.4 mm DIAM | 312 m, 308 m | 1387 375 0.2

1979 2 x 30.4 mm DIAM | 291 m, 242 m | 1431 466 0.3

2 x 30.4 mm DIAM | 259 m, 251 m | 1067 245 0.2

2x36.2mm DIAM | 232 m, 256 m | 1226 1364 1.1

Lilien and Havard, TF B2.11.06 26



DYNAMIC LOADS DURING GALLOPING

MEASURED HORIZONTAL LOADS

e

i

SOURCE | CONDUCTOR | SPANLENGTHS | STATIC | DYNAMIC | RATIO
LOAD LOAD
kg kg

ANJOetal. |4x410mm? |312m, 319 m 6150 7400 1.2
1974 4x950mm? | 312m, 319 m 9300 7800 0.8
ESCARMELLE | 2X 620 mm2 | 308 m 3600 4000 1.1
etal. 1997 | 2x620mm?2 | 308 m 3600 7500 2.1
MORISHITA |4X410mm?2 |363m, 247 m 2400 3120 1.3
etal. 1984 |(gx810mm2 |230m, 190 m 3000 3180 1.1
6X410mm?2 | 363 m, 247 m 2400 1920 0.8
8X410mm?2 | 353 m, 230 m, 350 m | 2300 1470 0.6
10X 810 mm2 | 230 m, 190 m 3000 1200 0.4
ELIASON | 28.1 mm DIAM | 80 m 840 1870 2.2
2002 28.1 mm DIAM | 80 m 800 2150 2.7
28.1 mm DIAM | 80 m 780 2160 2.8
28.1 mm DIAM | 80 m 800 1040 1.3

Lilien and Havard, TF B2.11.06
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CONTROL OF GALLOPING

ICE MELTING /
e USED WHERE THE POWER TO CUSTOMERS CAN BE CUT OFF
AND TAPS ARE PROVIDED TO CONNECT HIGHER THAN NORMAL
CURRENT THROUGH THE LINES

ICE REMOVAL
e MECHANICAL ICE REMOVAL
USING A ROLLER

ICE PREVENTION I
e NO SUCCESSFUL ICE- D S
PHOBIC COATING HAS BEEN

DEVELOPED

snow in forward—circular
movement

dropy o

o WET SNOW ACCRETIONS

ARE BEING REDUCED RINGS AND SPIRALS TO
THROUGH RINGS AND REMOVE WET SNOW
SPIRALLY WRAPPED WIRES

IN JAPAN

Lilien and Havard, TF B2.11.06 28



CONTROL OF GALLOPING

MODIFIED CONDUCTOR
PROFILES

e AERODYNAMICALLY MORE STABLE
PROFILES SUCH AS THE TWISTED PAIR
(T2 OR VR) AND ADDED PLASTIC
SPIRALS SHOW REDUCTIONS IN

GALLOPING OCCURRENCES AND S
SEVERITY TWISTED PAIR CONDUCTOR

I | | I I |
* | | | | | | | |
¥ ¢ & & % & % ¥
THE VARYING PROFILE ACROSS THE SPAN CREATES ALTERNATELY UPWARD

AND DOWNWARD WIND FORCES WITH A NET REDUCTION IN TOTAL LIFT FORCE,
UNLESS THE ICE LAYER THICKNESS OBSCURES THE SHAPE EFFECT

Lilien and Havard, TF B2.11.06 29



CONTROL OF GALLOPING

MODIFIED CONDUCTOR PROFILES
AIR FLOW SPOILERS FOR LOW VOLTAGE LINES

Wrapped twice around the conductor

GRIPPING GRIPPING
SECTION ONE PITCH LENGTH SECTION
6 ft ———=
“\M“ N N S N N N N S ~-»\xm\%\me\waszﬁw

SPOILING SECTION
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14 ft
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Lilien and Havard, TF B2.11.06

DATA FROM 31 FELD OBSERVATIONS ON
DISTRIBUTION LINES

® COMPARISON OF GALLOPING AMPLITUDES ON

UNTREATED CONDUCTORS AND CONDUCTORS WITH
AIR FLOW SPOILERS

e AMPLITUDES SHOWN DIVIDED BY SAG TO NORMALIZE
DATA FROM DIFFERENT SPAN LENGTHS

o MAXIMUM GALLOPING AMPLITUDE REDUCED TO
ABOUT 1/4 BY AIR FLOW SPOILERS

® FORCES APPROX. EQUAL TO AMPLITUDE SQUARED
30



CONTROL OF GALLOPING

Gergre

’

/. /| BUNDLE MODIFICATION
‘ o / o ROTATE BUNDLE TO VERTICAL
L /

0

I | /" // | » SEPARATE SUBCONDUCTORS
N 7 WITH HOOP SPACERS

Ll o REDUCES TORSIONAL STIFFNESS

\j i e OF THE SPAN AND ALLOWS WET
f*l SNOW TO FALL OFF AS THE
cfiae . CONDUCTORS ROLL UNDER THE
gEwy | ADDED WEIGHT

@ e NEED TO DISTINGUISH BETWEEN
GLAZE ICE AND WET SNOW

e
2

%

Lilien and Havard, TF B2.11.06 31




CONTROL OF GALLOPING

RIGID AND
FLEXIBLE |\

INTERPHASE | |

SPACERS

e POLYMERIC
MATERIALS
COMMONLY USED

e CORONA RINGS
~ |ATHIGH
- |VOLTAGES

Lilien and Havard, TF B2.11.06 3

1/4 OF

r/l/
— 1
= I
— -

: spm‘]
A ]
B N m—

IN SPAN LOCATIONS
e NEED TO AVOID MID-POINT

o TWO INTERPHASE SPACERS PER
SPAN ON SHORT SPANS

e FOUR INTERPHASE SPACERS PER
SPAN ON LONG SPANS

e POSSIBLE CLASHING WHEN TWO
INTERPHASE SPACERS ARE USED

N



CONTROL OF GALLOPING

INTERPHASE SPACERS y
DATA FROM 10 FIELD

Return Period (Spans x Ice Storms x Phases)

i 8 110 20 010 ® 0 w0 a0 OBSERVATIONS

1.4- e COMPARISON OF
%f L CINGLE CONDUCTORS GALLOPING AMPLITUDES
= ON UNTREATED
guor CONDUCTORS AND
£ CONDUCTORS WITH
: INTERPHASE SPACERS
x 0.6 108 Individual Spans Observed
% e AMPLITUDES SHOWN
; A mt:fagsssevgtg ) DIVIDED BY SAG TO
&4t r_/_/_oﬁ 1| NORMALIZE DATA FROM

T , , L DIFFERENT SPAN
i le;"{;lgt‘ig;'nmgf Obomreations with Gaﬂop?;%wSeve%igE?( salo P ott%ﬁine? **1 LENGTHS

e MAXIMUM GALLOPING
AMPLITUDE REDUCED TO
~1/2

Lilien and Havard, TF B2.11.06 33



VIDEO OF TWIN BUNDLE TEST LINE WITH “D” SECTION
AIRFOILS AND INTERPHASE SPACERS (IREQ)
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Lilien and Havard, TF B2.11.06
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CONTROL OF GALLOPING

@rsre

i

AERODYNAMIC DRAG DAMPER

e GENERATES TORSIONAL MOTION TO SMOOTH THE ICE PROFILE

e VANES INCREASE BOTH AERODYNAMIC DRAG AND THE AERODYNAMIC DAMPING
OF THE CONDUCTOR FOR GALLOPING CONTROL.

e MODIFIED DESIGN TESTED HAS A SLIGHT CHANGE OF ANGLE OF THE TWO
CONCAVE SURFACES TO OPTIMIZE THE AERODYNAMIC CHARACTERISTICS

o MODIFIED VERSION WAS INSTALLED WITH BOTH HEAVY (45 kg, 100 Ib) AND LIGHT
(14 kg, 30 Ib) DESIGNS IN EACH SPAN

Lilien and Havard, TF B2.11.06 35



CONTROL OF GALLOPING |
Gorere

’

AERODYNAMIC DRAG DAMPER

& ' ' ' DATA FROM 8 FIELD OBSERVATIONS
ON SINGLE CONDUCTORS

e COMPARISON OF GALLOPING
AMPLITUDES ON UNTREATED
CONDUCTORS AND CONDUCTORS WITH
MODIFIED DRAG DAMPERS

e AMPLITUDES SHOWN DIVIDED BY SAG
TO NORMALIZE DATA FROM DIFFERENT
0 . . SPAN LENGTHS

010 0.50 0.90 0.9  0.998

Percent of Observations e MAXIMUM GALLOPING AMPLITUDE
REDUCED TO ~1/3

Phases With Modified
Drag Dampers (72)

Untreated
Phases (291)

0.5F

Peak to Peak Galloping Amplitude / Sag
o
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CONTROL OF GALLOPING

TORSIONAL DEVICES -
e DETUNING PENDULUM FOR SINGLE
CONDUCTORS

e THREE OR FOUR PER SPAN

o ARM LENGTH CONTROLS FREQUENCY]
e WEIGHT CONTROLS AMOUNT OF ICE

g
o

-
in

-
-
—F‘

=]
tn

-
- -
- -

-
-
-
-
-

Peak 1o Peak Galloping Ampliiude/Sag
5
TTT T T TiPiPTTRENTOLRTTI

ndulums
1 1

1 L
50 B0 90 g5 68 93 995 938
Per Cent of Observations

DATA FROM 43 FIELD OBSERVATIONS ON SINGLE
CONDUCTORS (25 — 50 mm DIAM, 120 — 480 m SPANS)

| ® COMPARISON OF GALLOPING AMPLITUDES ON UNTREATED
~ | CONDUCTORS AND CONDUCTORS WITH DETUNING PENDULUMS

e AMPLITUDES SHOWN DIVIDED BY SAG TO NORMALIZE DATA
FROM DIFFERENT SPAN LENGTHS

: o MAXIMUM GALLOPING AMPLITUDE REDUCED TO ~1/3
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CONTROL OF GALLOPING

TORSIONAL DEVICES
e DETUNING PENDULUMS FOR TWIN BUNDLES
e THREE OR FOUR PER SPAN (AT 1/5, 1/3, 7/12,
3/4 POINTS)

e UNITS MOUNTED ON A RIGID SPACER

o PREFORMED ROD AND ELASTOMER LINING
ATTACHMENTS TO REDUCE LOCAL STRESSES
IN CONDUCTOR

2.0

1.5

1.0

LELER L LR LR

-
-
-
-
-
-
-
-
-
-
-

”””” DATA FROM 24 FIELD
,,,,,,,, OBSERVATIONS ON TWIN

0.5

i
-
-

Peak lo Peak Galloping AmpiiludesSag

E e with detuning BUNDLES
0- = 50 : 80 S0 - 9.5 918 99 995 998 ® MAXINUM GALLOPING
Per Cantof Gbservaions " | AMPLITUDE REDUCED TO ~1/4
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CONTROL OF GALLOPING

TORSIONAL DEVICES

e DETUNING PENDULUMS FOR TRIPLE AND
QUAD BUNDLES

e UNITS MOUNTED ON A SPACER DAMPER
OR ON LOWER SUBCONDUCTOR W ITH EXTRA
SPACERS TO MAINTAIN BUNDLE GEOMETRY
o ARM LENGTH LIMITED BY CORONA
PERFORMANCE

n
o

i
n

ol
n

Peak to Peak Galloping AmplituderSag
5
yET VT T TN YT RrrT

50 80 90 95 98 899 995 998
Per Cenl of Obseivations

DATA FROM 32 FIELD OBSERVATIONS
ON QUAD BUNDLES

: o MAXIMUM GALLOPING AMPLITUDE REDUCED TO ~1/4
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CONTROL OF GALLOPING |
%lgre

=

wheel

spring device TORSIONAL DEVICES WITH DAMPING

e TCD (Japan)

<~ conductor e TORSIONAL TUNER AND DAMPER ( GCD,
JAPAN)

e TORSIONAL DAMPER AND DETUNER (TDD,
BELGIUM)

e USUALLY TWO UNITS PER
SPAN - DESIGNED TO MATCH
SINGLE LOOP AND TWO LOOP
GALLOPING FREQUENCIES

DESIGNED SPECIFICALLY FOR
THE CONDUCTOR SIZE, SPAN
LENGTH AND TENSION OF THE
PARTICULAR SPANS TO WHICH
THEY ARE ATTACHED
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CONTROL OF GALLOPING

ECCENTRIC WEIGHTS (GCD) AND
ROTATING CLAMP SPACERS (JAPAN)

Gergre

’

e GALLOPING IS REDUCED WHEN THE
ICE PROFILE IS SMOOTH AND LESS
ECCENTRIC

e DEVICES ENCOURAGE CONDUCTOR
OSCILLATION DURING ICE STORMS

e USED FOR WET SNOW EXPOSURE

e THE ECCENTRIC WEIGHTS ARE ABOUT
20 KG, AND ARE MOUNTED

PREFORKFED ARXOR ROD

HORIZONTALLY IN ALTERNATING
DIRECTIONS ON THE SUBCONDUCTORS
o SYSTEM APPLIED TO SINGLE

CONDUCTORS AND TWIN AND QUAD

BUNDLES

Lilien and Havard, TF B2.11.06




CONTROL OF GALLOPING

ECCENTRIC WEIGHTS (GCD) AND i
ROTATING CLAMP SPACERS (JAPAN)

o FIELD TRIALS SHOW REDUCED TENSIONS | § 2.
WITH GCD E 5 oo =
o SYSTEM APPLIED TO SINGLE CONDUCTORS | § < 289"
AND TWIN AND QUAD BUNDLES Z 000 oo
_ 2 o® % °
S e © \J 0% o
S 2000 @?ﬁ %
g 0| 0
'% 1000 tg% = ﬁoo -
o T T T
0 10 20
Mean Wind Speed (m/s)
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CONTROL OF GALLOPING

AR TWISTER (USA)

e AR TWISTER IS DESIGNED TO CREATE A
SMOOTH ICE PROFILE ON SINGLE
CONDUCTORS

e THIS DEVICE IS A WEIGHT ATTACHED
RIGIDLY TO THE CONDUCTOR BY A
STANDARD CONDUCTOR CLAMP

e THE INDIVIDUAL WEIGHTS ARE ABOUT 3.6
KG (8 LB)

e THEY ARE INSTALLED VERTICALLY ABOVE THE CONDUCTOR AT MID-SPAN, AND
THE TOTAL WEIGHT AND NUMBER OF DEVICES IS CHOSEN TO ROTATE THE
CONDUCTOR BETWEEN 90 AND 140 DEGREES

e DURING GALLOPING THE ROTATIONAL OSCILLATIONS ARE ENHANCED, AND
THE ICE DEPOSIT IS SMOOTHER AND THINNER

e THE AERODYNAMIC LIFT IS THEREBY REDUCED AND GALLOPING IS LESS
LIKELY TO OCCUR.
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CONTROL OF GALLOPING

e

SUMMARY OF GALLOPING CONTROL DEVICES (1/3)

WEATHER LINE CONSTRUCTION
DEVICE | APPL'N| CONDITION COMMENTS
NAME GLAZE| WET | DISTN| SINGLE | BUNDLE
SNOW TRANS’'N
RIGDAND | WIDELY | YES YES YES YES | PREVENTS
FLEXIBLE USED FLASHOVERS, NOT
INTERPHASE GALLOPING
SPACERS MOTIONS
AIRFLOW | WIDELY | YEs YES YES YES | COVERS 25% OF
SPOILER USED SPAN
LIVITED BY
VOLTAGE
EXTENSIVE FIELD
EVALUATION
ECCENTRIC | USEDIN YES YES YES | THREE PER
WEIGHTS & | JAPAN SINGLE SPAN
ROTATING ONE PER SPACER
CLAMP PER SUB-
SPACERS CONDUCTOR

Lilien and Havard, TF B2.11.06
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CONTROL OF GALLOPING

e

SUMMARY OF GALLOPING CONTROL DEVICES (2/3)

APPL’N WEATHER LINE CONSTRUCTION COMMENTS
DEVICE CONDITION
NAME GLAZE| WET | DISTN| SINGLE | BUNDLE
SNOW TRANS'N
ARTWISTER | USEDIN | YES YES YES | TWO PER SPAN
USA
AR USEDIN | YES YES YES | TWO PER SPAN
WINDAMPER USA
TORSIONAL | USED IN YES YES | TWO PER SPAN
CONTROL JAPAN
DEVICE (TCD)

Lilien and Havard, TF B2.11.06
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CONTROL OF GALLOPING |
@erere

SUMMARY OF GALLOPING CONTROL DEVICES (3/3)

APPL'N| WEATHER LINE CONSTRUCTION COMMENTS
DEVICE CONDITION
NAME GLAZE | WET | DISTN| SINGLE | BUNDLE
SNOW TRANS'N

GALLOPING | USED IN YES YES | TWO PER SPAN

CONTROL | JAPAN

DEVICE

(GCD)

DETUNING | WIDELY | YES YES YES YES | 3OR4PER SPAN.

PENDULUM | USED USES ARMOR RODS
IF TENSION IS HIGH.
MOST EXTENSIVE
FIELD EVALUATIONS

TORSIONAL | EXPER- | YES YES | 2OR 3 PER SPAN

DAMPER | IMENTAL

AND

DETUNER

(TDD)
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Suspenslon Clamp

7

Wind —p-

Condis: ot 4 test
Position at midspan

RURAL ELECTRIFICATION
ADMINISTRATION (REA) GUIDE

e COMMON DESIGN METHOD IS
ELLIPTICAL CLEARANCE
ENVELOPE - BASED ON 1930S
TECHNOLOGY

o ANGLE OF ELLIPSE RELATED
TO SWING ANGLE OF
CONDUCTOR

o ASSUMES MOTIONS LIMITED
TO ~1.3 x SAG ON SPANS
SHORTER THAN 230 m

e VERTICAL HEIGHT BASED ON
MULTIPLE LOOP GALLOPING ON
SPANS LONGER THAN 230m

Lilien and Havard, TF B2.11.06 47



DESIGN AGAINST GALLOPING

\ 6.11m 1 &11m
‘ (201 | {12ety

T =1
TN e 3
Single Condutar 7 (25.81) j
Circud 137m
I| (145 iy

A, T A L L L AT T o /}// A T 7 AT P AP 7 A d s
Grade

.GALLOPING CLEARANCE ELLIPSES FOR A STRUCTURE

Lilien and Havard, TF B2.11.06

@ciore

e STRUCTURE HAS TWO
CIRCUITS AND TWO
OVERHEAD GROUND
WIRES

e ELLIPSE OVERLAPS
SHOW FLASHOVER
POINTS DURING
GALLOPING

e AIR GAP REQUIRED
BETWEEN ELLIPSES
BASED ON VOLTAGE OF
LINE

48



ergre

i

PHASE TO PHASE AND PHASE TO GROUND

CLEARANCES REQUIRED BETWEEN
GALLOPING CLEARANCE ELLIPSES

Voltage 115 kV 138 kV 230 kV | 345kV | 500 kV
Phase- 0.46 m 0.46 m 0.76 m 1.07m | 1.83 m
Phase (1.5 ft) (1.5 ft) (2.5f) | (3.5ft) | (6.0t
Phase- 0.30 m 0.30 m 0.61Tm 0.76 m | 1.22 m
Ground (1.0 ft) (1.0 ft) (2.0ft) | (2.5f) | (4.0f)

Lilien and Havard, TF B2.11.06
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DESIGN AGAINST GALLOPING

ergre

[ ] e FIELD DATA ON GALLOPING
T I 1| SHOW DEFICIENCIES IN ASSUMED
- . 1| GALLOPING MOTIONS

e DIFFERENCE BETWEEN

e Tt At O || GALLOPING DUE TO GLAZE ICE
e 1| AND WET SNOW NEEDS TO BE
5 T 1| RECOGNIZED
_ mm/z'_,:_la_‘______
w0 / || e DYNAMIC LOADS DUE TO
, ‘msdncm| | GALLOPING ARE NOT EXPLICITLY

INCLUDED
e DESIGN APPROACH NEEDS

UPDATING BASED ON PRESENT

PEAK TO PEAK GALLOPING AMPLITUDE / KNOWLEDGE

SAG vs SPAN LENGTH FROM FIELD DATA
AND CORRESPONDING REA GUIDE
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DESIGN AGAINST GALLOPING

e BASED ON ANALYSIS OF 100
FIELD DATA FROM ALL
GALLOPING
OBSERVATIONS

e DATA FROM SINGLE
CONDUCTOR SITES ONLY

e BUNDLE DATA IS FOR
LONGER SPANS
LENGTHS ONLY

e SIMILAR ENVELOPES OF
MAXIMUM AMPLITUDE
AND AMPLITUDE/SAG
FOR BUNDLE
CONDUCTORS 04

= = = Ymax
| | = ™= Ymax/Sag

| I |

=
|
|
1

A Y

-
w

Peak to Peak Galloping Amplitude in metres
or Amplitude/Sag

il
10 100 1000

Span Length in metres

MAXIMUM GALLOPING AMPLITUDE AND
AMPLITUDE/SAG VERSUS SPAN LENGTH

e ENVELOPES OF FIELD DATA
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DESIGN AGAINST GALLOPING

Amplitude pk-pk / diameter

450
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300

250

+ data base
\ ——estimated max
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.
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. .
. \
r @
o’:.o = -
i .
b

0 0.1 0,2 03 0.4 05 06 07 08 09 1

cable span parameter

CABLE SPAN PARAMETER = 100 X DIAM / 8 X SAG
FITTED CURVE: A/D=80 LN (8 X SAG /50 X DIAM)

Lilien and Havard, TF B2.11.06

e

o ALTERNATIVE CURVE OF
MAXIMUM GALLOPING
AMPLITUDES WITH BETTER
FIT TO THE DATA

e AMPLITUDE/DIAMETER VS
CABLE SPAN PARAMETER

e SAME CURVE FOR SINGLE
AND BUNDLE CONDUCTORS

e DATA ARE FOR GLAZE ICE
CONDITONS

e IORE DATA ARE NEEDED
FOR GALLOPING DUE TO WET
SNOW
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ALTERNATIVE GALLOPING ENVELOPE

e BASED ON FRAME BY FRAME
ANALYSIS OF 44 MOVIE FILMS OF
GALLOPING FROM SINGLE AND
[mgVé TRIPLE, AND QUAD BUNDLE

e ALL GALLOPING EVENTS FILMED
WERE DUE TO GLAZE ICE

e MOTIONS ARE ALMOST ENTIRELY
VERTICAL

e WIDTH OF ENVELOPE IS 20
PERCENT OF HEIGHT

e UPWARD MOVEMENT IS 3 TIMES AS
LARGE AS DOWNWARD
MOVEMENT FROM STATIC
POSITION

Lilien and Havard, TF B2.11.06

ENVELOPE OF GALLOPING MOTIONS
BASED ON FILM ANALYSIS
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@coe

® GALLOPING ON POWER LINES MAY INDUCE SERIOUS DAMAGE ON
ALL PARTS

CONCLUSIONS (1 OF 2)

e OCCURRENCES ARE DIFFICULT TO PREDICT BECAUSE THEY
DEPEND ON THE ICE SHAPE AND DENSITY, WIND SPEED AND
DIRECTION, AND DYNAMIC STRUCTURAL PROPERTIES, SUCH AS
NATURAL FREQUENCY AND STIFFNESS OF THE CONDUCTOR
UNDER THE ICE AND WIND CONDITIONS

e GALLOPING IS A COMPLEX AEROELASTIC INSTABILITY

e CONTROLS FOR PREVENTING GALLOPING ARE MAKING PROGRESS

Lilien and Havard, TF B2.11.06 54



e

CONCLUSIONS (2 OF 2) ‘

e THE TWO MECHANISMS OF GALLOPING NEED DIFFERENT MEANS
OF PREVENTION

e DIFFERENT ICE AND WET SNOW CONDITIONS NEED DIFFERENT
TREATMENT

e SINGLE AND BUNDLE CONDUCTORS NEED DIFFERENT TREATMENT

e DESIGN ELLIPSES CAN BE USED FOR CLEARANCES AND TOWER
CAN BE DESIGNED TO RESIST THESE EXCEPTIONAL EVENTS

o NEW INFORMATION IS AVAILABLE TO UPDATE DESIGN
CLEARANCES FOR SOME CONDITIONS

Lilien and Havard, TF B2.11.06 55
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AUTHOR: DR. DAVID G. HAVARD
PRESIDENT, HAVARD ENGINEERING INC.
TEL: 1-905-273-3076
FAX: 1-905-273-5402
E-MAIL: dhavard@rogers.com
WEB PAGE: www.havardengineering.com
ADDRESS:

3142 LINDENLEA DRIVE,
MISSISSAUGA, ONTARIO,
CANADA, L5C 2C2
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Filed: 2018-09-24
EB-2017-0364
Exhibit |

Tab 2

Schedule 66

Page 1 of 2

NextBridge Interrogatory # 66

Reference:
EB-2017- HONI Lake Superior Link Application - March 29, 2018 Additional Evidence, System
Impact Assessment Page 2:

Interrogatory:

Preamble: “Extreme contingencies that result in the loss of the four 230 kV circuits of the East-
West Tie such as failure of a quadruple circuit tower can result in separation between the
Northwest transmission zone and the rest of the IESO-controlled grid. Following such events,
timely system restoration is critical to avoid the risk of supply shortages to the customers in the
zone”.

For each HONI transmission tower failure or collapse over the past 10 years provide the
following data and information:

a) The voltage, number of towers involved, number of circuits on the towers and location
indicated by urban or rural,

b) The days of the outage of the transmission circuit (from substation to substation);
c) Whether there was a loss of load; if yes, the duration of the loss of load;

d) Was a root cause analysis conducted? If no, why not. If yes, provide a copy of the root cause
analysis.

e) Were any remedial measures or procedures implemented? If not, why not. If yes, provide a
copy.

Response.
In the past 10 years, tower failures impacting the connection between the Northwest transmission

zone and the rest of the IESO-controlled grid, include:

1. M23L-M24L, March 25, 2009, Ice Storm
a) 230 kV, ten towers failed, two circuits (M23L-M24L), close to Terrace Bay
b) 16 days
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Page 2 of 2

c)

d)

2. W2

No loss of load for the initial fault. However, on the reclosure attempt following the
initial fault, a circuit breaker failed, resulting in the loss of radial circuit M2W and its
38.5 MW load by configuration. This radial load was restored within 3.5 hours
according to the Operation logs. It must be noted that this load loss is not directly
attributed to the EWT tower failure; it was a result of a circuit breaker malfunction.
There was no formal root cause investigation as the ice accretion was significantly
higher than the design loading. It was estimated that the failed section of the
transmission line was subjected to a combination of 1.5 inches of ice and 60 mph
winds as compared to the design loading of 1 inch of ice with no wind and 0.5 inch of
ice with 50 mph wind.

Based on the above observation, failed towers were replaced with stronger towers to
withstand a higher level of ice and wind load for the area than what was required by
the standard for Northern Ontario.

1M-W22M, September 12, 2011

a) 230 kV, one (1) tower failed, 2 circuits (W21M-W22M), about 16 km west of
Wawa (about 36 km west of Wawa TS)

b) 9 days

¢) No loss of load.

d) There was no formal root cause investigation since the indications were that the
tower collapse was caused by a microburst.

e) No remedial action was recommended as the towers meet the design security
criteria.



ABDEL NASSER HAIDAR, M.Eng., P.Eng.

)

SNC-LAVALIN

> Reponsible for all aspects of the structural discipline including gantries and
equipment supports for two 230 kV substations in Newfoundland / Labrador
(Bottom Brook and Granite Canal) and Woodhine 345/230 kV in Nova-Scotia.

Blackspring Ridge, Steel Tubular structures 240 kV TL, Altalink, Alberta, Canada

(2013)

> Design criteria review, scope of work preparation for all types of foundation works,
coordination and drawings preparation for various foundation types.

Underwood 138 kV wood pole TL, Altalink, Alberta, Canada (2013)

> Verification of wood pole structures, foundation loads, anchor types selection,
preparation of foundation scope of work.

Dawson Creek Area 230 kV TL, BC Hydro, British Columbia, Canada (2013)

> Design criteria review, new tower head configuration, tower loading,
coordination and verification of work for towers types D and KG.

Hansman Lake 240 kV Latticed Tower TL, Altalink, Alberta, Canada (2013)

> Verification of design criteria, clearances, tensioning, tower loads, hardware,
spotting, obstacles.

St-Césaire/Bedford QP1A project, Hydro-Québec, Quebec, Canada (2012 - 2013)

> Design of steel grillage foundation for towers DQA & DQB.

Lower Matagani Hydroelectric project, Ontario Power Generation, Ontario, Canada

(2011 - 2012)

> Design of the 230 kV gantries for the Smoky Falls Substation as well as the
gantries for the line between the powerhouse and the substation. Preparation and
finalization of suppliers specs and structures drawings.

240 kV single circuit towers, Altalink, Alberta, Canada (2011)

> Finalizing design criteria and design requirement drawings.

Navigation aide, Fisheries and oceans Canada, Quebec, Canada (2010)

> Design of special foundation for Navigation Aide signs on the Saint-Lawrence
River, Navigable ways shores.

138 kV single circuit wood pole transmission line, Atlalink, Alberta, Canada (2010)

> Finalizing design criteria, hardware, pole selection, pole spotting, stringing etc.

240kV Tower development Tubular, Altalink, Alberta, Canada (2009)

Site Experience

> Canada
> India
> Oman

Computer Applications

> PLS-CADD
> STAAD I

> TOWER

> Sframe

> Wframe

> Wpole

> Pframe

> Caisson

> Visual Design

2016/01
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ABDEL NASSER HAIDAR, M.Eng., P.Eng. SNC+LAVALIN

> Finalizing various loading zone’s ruling spans and tensioning criteria, Preliminary caisson foundation analysis and cost
estimation.

500 kV Double Delta Transmission line, Altalink, Alberta, Canada (2009)

> Finalizing various loading zone’s design criteria; Tensioning criteria, Galloping analysis; tower outline definition,
unbalanced and general tower loads establishment; Design requirements drawings (DRD) finalization.

Hadjret en Nouss 1227 MW Thermal Combined Cycle Plant - SKH Project, Shariket Kahraba Hadjret en Nouss SPA
(SKH SPA), Algeria (2006 - 2007)

> Responsible for the design of the substation’s structures, equipment supports and their foundations.

Areva De-icer at Lévis Substation, Areva T&D Canada Inc., Canada (2005 - 2006)

Responsible for substation structural works, including the design of latticed structures and equipment supports and their
foundations.

Gulf Cooperation Council Interconnection Project Tendering Process for Phase |, Gulf Cooperation Council
Interconnection Authority, Bahrain (2004 - 2005)

> Responsible for the preparation and finalization of the tender documents civil/structural aspects for a 830 km overhead
transmission line along the east coast of the Arabian peninsula.

Bécancour Combined Cycle Cogeneration Power Plant230 kV Switchyard, TransCanada Energy Ltd., Quebec, Canada
(2004 - 2005)

> Responsible for the design of the substation’s structures and equipment supports and their foundations.

Skikda Combined Cycle Power Plant400 kV Switchyard, Shariket Kahraba Skikda SKS SPA, Algeria (2004)

> Responsible for the design of the substation’s structures, equipment supports and their foundations.

Hydro-Québec Network, Hydro-Québec, Quebec, Canada (1995 - 2001)

> Lines: Design and verification of various types of tubular and lattice tower foundations (on pile, grillage, reinforced
concrete, rock). Responsible for the verification, reinforcement and design of new brackets for the stringing of the
optical fiber guard wires to be installed on various tower types in Hydro-Québec's network.

> Substations: Design of a large number of equipment supports and foundations for various substation in Hydro-
Québec’s network.

Omushkego Ishkotayo, Five Nations Energy Inc., Canada (2000)
138 kV Transmission Line on wood poles in Western James Bay area.

> Responsible for establishing design criteria for the 270 km long transmission line and all four substations structures
and foundations, design of substations and transmission line, and finalization of drawings.

2016/01
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IBRAHIM HATHOUT, Ph.D., M.A.Sc., P. Eng., M IEEE/PES

480 Parkview Blvd., Mississauga, Ontario, L5B 3M6
Work: 416-345-6463, Cell: 416-528-6353, ibrahim.hathout@HydroOne.com

PROFILE

Over 35 years of broad industrial, research, and teaching experiences. Have extensive
experience in managing large projects and leading large group of professionals. Have extensive
experience in transmission lines designs; failure investigations of lines, towers, hardware, and
conductors. Vast experience in refurbishment, upgrades, and damage assessment of existing
transmission structures and foundations. Have Strong experience in finite element analysis,
stress analysis, design, maintenance, rehabilitation and reliability analysis of structures. A
pioneer in area of damage assessment of existing transmission structures using expert systems,
fuzzy logic, neural networks, and hybrid intelligent systems.

SKILLS

e Effective Management e Damage assessment and failure

e Expertise in Troubleshooting investigations

e Creative Problem Solving e Software Expertise: PLS-CADD, PLS-

e Performance Optimization POLE, PLS-Tower, LPile, Caisson,

e Transmission lines design Shaft, etc.

e Structural analysis and design e Finite Element Analyses (RISA 3D, SAP

2000, Ansys, etc.)

ACCOMPLISHMENTS

Published over 60 technical papers in the general area of structural engineering and wrote two
chapters in two reference books. Is the recipient of many prestigious scholarships and awards
and is serving on several IEEE and CSA committees and working groups.

AWARDS:

1979 1981 Transport Canada Research and Development Centre (TCRDC) Ph.D. Fellowship
1977 1981 University of Waterloo Graduate Scholarship

1977 1979 National Research Council of Canada, Postgraduate Scholarship (NRC)

Other awards including, Egyptian government award for distinguished under graduate students (4-years),
University of Windsor graduate scholarship, Ontario Graduate scholarship (declined due to obtaining other major
scholarships), etc.

Subject matter expert on CEATI conferences (2016 and 2017)

Invited to give a lecture to University of Windsor graduate students - 2017

The recipient of 2012 and 2017 Hydro One President award for innovation.




Ibrahim Hathout, Ph.D., M.ASc., P. Eng., M IEEE/PES

PROFESSIONAL EXPERIENCE

MANAGER/SENIOR MANAGER, TRANSMISSION ENGINEERING

May 2013 — Present

Hydro One Network Inc.

Manage lines engineering projects, standards, emergency break-fix, etc. Ensure highly-engage
and motivated staff. In addition, plan training and short and medium term resources, organize
workforce to meet growing work program, direct resources to meet customer’s need and
emergency and break-fix works, and control the work flow and work quality.

TEAM LEAD, LINES ENGINEERING
January 2006 — 2013
Hydro One Network Inc.

Supervise/Manage a group of approximately 30 lines engineering staff (18 engineers, 12
Draftspersons, and a technical clerk). The accountability includes:

e Implement engineering goals, objectives, and strategies by providing effective team
leadership and direction in establishing and maintaining an effective engineering
design and analysis service.

e Plan, organize, schedule, and coordinate lines work and assign tasks providing
instruction, as required to ensure that lines projects achieve their deliverables.

e Develop and obtain approval for and maintain lines engineering policies, standards,
templates, and products.

e Support senior management by providing consolidated information on the
engineering portion of projects with respect to standards requirements, failure and
root cause analyses of transmission lines components, design alternatives, etc.

e Prepare and monitor the projects budget.

DESIGN SPECIALIST and SENIOR DESIGN SPICIAIALIST
1986-2000 and 2000-2006
Ontario Hydro/Hydro One Networks Inc.

e Designed many new transmission lines and refurbished/upgraded many existing lines using
PLS-CADD programs.

e Conducted Failure investigations and root cause analyses, most recently, K27
towers/conductor failures in 2018, the B3N River crossing tower failure in 2003, failure of
two 500 kV guyed towers supporting circuit X503E in 2006, conductor failure of the new




Ibrahim Hathout, Ph.D., M.ASc., P. Eng., M IEEE/PES

Hydro Quebec interconnection transmission line in 2008, failures of several towers
supporting circuits N21W/N22W in 2002 and 2011, etc.

e Designed new transmission structures (such as the twin circuits 500kV towers type V9S and
V10L, tapping structures type BPD and BPE, twin circuits, twin bundle conductors, 230 kV
towers type X29 and X30, single circuit 115 kV HAT1 type, and three circuits 115kV type HAT3
families of towers). Modified numerous structures for security or loading upgrades.

e Designed new families of light duty steel-pole structures (115 kV and 230 kV) for replacement
of wood-pole-structures.

e Designed all type of foundations such as caisson, spread, mat, raft, pile etc. for all types of
structures such as towers, wind turbines, etc. under all types of soil conditions (cohesive,
granular, rock, weak etc.).

e Conducted Damage assessment of numerous steel structures.

e Provide technical consultations to construction, asset management, Work Methods, and
Provincial Lines concerning the repair, maintenance, work safety of existing-transmission
structures. Also provide technical consultations for special projects such as the Revenue
Metering projects and other station projects.

e Development of probabilistic models for reliability assessment and remaining life of existing
transmission lines’ components.

e Development of new diagnostic models for the safety evaluation of existing transmission
structures using fuzzy logic and hybrid intelligent expert systems.

e Analysis of transmission structures for possible installation on communication antennas.
Design various types of brackets for installation of these antennas on transmission towers
and steel poles (over 200 sites have been completed generating over =56 million dollar of
annual revenue to Hydro One).

e Analysis of numerous communications towers (self-supporting, guyed, monopole, etc.)

e Provided technical consultations to OHT (Ontario Hydro Technology — now Kinectrics) and
OHI (Ontario Hydro International) on external projects and proposals. Projects with OHT
include analysis and design structures to support wind turbines (10 kW to 600 kW) for
remote installations in Ontario.

DESIGN ENGINEER,
1982-1986
Ontario Hydro (Nuclear Division)

e Seismic and finite element analyses of components in the nuclear power plant systems.

e Conducted analytical study on the effects of local impact of crushable missile on the concrete
containment structure at Darlington Nuclear Power plant.
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SPECIAL STUDIES:
e Development of a non-linear Finite Element Constitutive Model for pre and post crack
behaviour of Reinforced Concrete Systems.
e Local Response of Reinforced Concrete Barriers to Missile Impact (pipe-whip). Computer
program for missile impact was developed.

EDUCATION AND TRAINING

University of Waterloo, 1982
Waterloo, Ontario, Canada
Ph. D., Civil Engineering

Many management courses and workshops

PROFESSIONAL AFFILIATIONS/REGISTRATION

e Association of Professional Engineers of Ontario, Canada (PEO).
e Institution of Electrical and Electronic Engineers (IEEE) member of several working groups
e CSA Technical Committee on Overhead Systems C22.3 No. 1

ADDITIONAL INFORMATION

OTHER ACTIVITIES AND INTERESTS:

e Judge many engineering competitions; the latest is the HATCH Ontario Engineering
Competition, University of Toronto (2012)

e Soccer, Tennis, and Classical Music
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PUBLICATIONS:

(Selected Publications Related to Power Transmission Engineering)

e |brahim Hathout, Karen Callery, Jessica Trac, and Tariq Hathout, “Impact of Thermal Stresses on
the End of Life of Overhead Transmission Conductors”; accepted for presentation and
publication at 2018 IEEE Power & Energy Society General Meeting, 2018 in Portland, OR, USA.

e Karen Callery and Ibrahim Hathout, “Intelligent Corrosion Monitoring System for the
Management of Existing Steel Transmission Structures”; Proceedings of the 2018-NACE
International Corrosion Conference & Expo, Phoenix, Arizona, April 15-19, 2018.

e |brahim Hathout; Karen Callery; Tariq Hathout; Ugan Sivagnanenthirarajah “Digital image expert
system for corrosion analysis of steel transmission structures”; 2017 IEEE Power & Energy
Society General Meeting, 2017 IEEE, 978-1-5386-22124/17/$31.00 ©2017 IEEE

e lbrahim Hathout , Karen Callery, Tariq Hathout, and Yu Chen Xu , “Condition Assessment and
Failure Probability of Existing Transmission Lines”, proceedings of the Power & Energy Society
General Meeting, 2017 |IEEE, 978-1-5386-22124/17/531.00 ©2017 IEEE

e |brahim Hathout, Karen Callery-Broomfield, and Tony Tsz-Tung Tang, “Fuzzy probabilistic
expert system for overhead conductor assessment and replacement”, proceedings of the
Power & Energy Society General Meeting, 2015 IEEE, 978-1-4673-8040-9/15/531.00 ©2015
IEEE

e Karen Callery and Ibrahim Hathout, “New Approach for Upgrading an Existing 115 kV
Transmission Line”, proceedings of the ASCE Electrical Transmission & Substation Structures,
Branson, Missouri, 2015.

o lbrahim Hathout and Karen Callery, “Impact of Extreme Weather on Transmission lines’
Structures”, proceedings of the ASCE Electrical Transmission & Substation Structures, Branson,
Missouri, 2015.

e lbrahim Hathout and K. Juraschka, “Improved Digital Image Analysis of Corroded Steel
Transmission Towers”, 2014 CIGRE Canada Conference, International Center, Toronto, Ontario,
September 22-24, 2014.

e K. Callery-Broomfield, R. Davis, I. Hathout, M. O’Reilly, “Extreme Weather Impacts on
Transmission and Distribution Systems”, 2014 CIGRE Canada Conference, International Center,
Toronto, Ontario, September 22-24, 2014.

e lbrahim Hathout and Karen Callery-Broomfield, “Novel Approach for Digital Image Analysis of
Corroded Steel Transmission Structures, International Conference on Overhead Lines- Design,
Construction, Inspection & Maintenance, Fort Collins, Colorado USA, March 31 — April 3, 2014.
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e lbrahim Hathout, Harmeet Cheema, and Karen Callery-Broomfield, “Damage Assessment of
Existing Transmission Structures Using ANFIS (Adaptive Neuro-Fuzzy Inference) Model, Journal
of Energy and Power Engineering 7 (2013) 2363-2372.

e |brahim Hathout and Harmeet Cheema, “Damage Assessment of Existing Transmission Towers
Using Sugeno Model”, proceedings of CIGRE Canada Conference on Power Systems, CIGRE-149,
Montreal, September 24-26, 2012.

e Hathout and F. Al-Amin, “Fuzzy Probabilistic Approach for Overhead Shield Wires Assessment
and Replacement”, proceedings of CIGRE Canada Conference on Power Systems, CIGRE-116,
Vancouver, October 17-19, 2010.

e Hathout, lbrahim and Vu, Linda, “Failure Probabilities of Existing Overhead Shield Wires”,
proceedings of the 10" International Symposium on Probability Methods Applied to Power
Systems (PMAPS 2008), May 25-29, 2008, Rincon, Puerto Rico USA.

e Hathout, Ibrahim, “Maintenance Prioritization of Existing Transmission Lines Using Priority Risk
Indices (PRI)”, proceedings of the 9™ International Symposium on Probability Methods Applied
to Power Systems (PMAPS 2006), June 11-15, 2006, KTH, Stockholm, Sweden.

e Hathout, Ibrahim, “Damage Assessment and Soft Reliability Evaluation of Existing Transmission
Lines”, proceedings of the 8" International Symposium on Probability Methods Applied to
Power Systems (PMAPS 2004), September 13-16, 2004, Ames, lowa, USA.

e Hathout, Ibrahim, and Goel, Anand, “Failure Investigation of a 230 kV, River Crossing
Transmission Tower”, proceedings of the 8" International Conference on Utility Line Structures”,
March 29-31, 2004, Fort Collins, Colorado, USA.

e Hathout, lbrahim, Krishnasamy, Samy, Goel, Anand “Application of Fuzzy Logic to Condition
Assessment and Reliability Evaluation of Utility Wood Poles”, proceedings of the 7"
International Symposium on Probability Methods Applied to Power Systems (PMAPS 2002),
September 22-26, 2002, Naples, Italy.

e Hathout, Ibrahim, “Applications of Fuzzy Weighted Averages in Damage Assessment of
Transmission Structures”, proceedings of the 6™ International Symposium on Probability
Methods Applied to Power Systems, September 25-28, 2000, Funchal, Madeira, Portugal.

e Hathout, Ibrahim, "Reliability of Existing Transmission Lines”, proceedings of the 5"
International Symposium on Probability Methods Applied to Power Systems, September 21-25,
1997, Vancouver, British Columbia.

e Hathout, Ibrahim, "Soft Reliability Assessment of Existing Transmission Lines”, Proceedings of
ISUMA-NAFIPS’95, University of Maryland, College Park, September 17-20, IEEE Computer
Society Press, 1995.
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e Hathout, lbrahim, "Expert system for Damage assessment and reliability evaluation of existing
transmission structures", proceedings of the 4" International Symposium on Probability
Methods Applied to Power Systems, September 26-29, 1994, Rio de Janeiro, BRAZIL.

e Hathout, lbrahim, "Treatment of uncertainty in a fuzzy logic expert system for damage
assessment of transmission structures", A chapter in the reference book "Uncertainty Modelling
and Analysis: Theory and Applications", edited by B.M. Ayyub and M.M. Gupta, Machine
Intelligence and Pattern Recognition, Elsevier Science Publishers B.V., North-Holland, 1994.

e Hathout, Ibrahim, "A new approach for damage assessment and reliability evaluation of existing
transmission structures", CEA spring meeting, Toronto, March 1994.

e Hathout, Ibrahim, " Damage Assessment of Existing Transmission Towers Using Fuzzy Weighted
Averages", proceedings of the 2nd International Symposium on Uncertainty Modelling and
Analysis, ISUMA'93, University of Maryland, College Park, April 25-28, 1993, pp. 573-580.

e Hathout, Ibrahim, "Safety and Reliability Evaluations of Existing Transmission Lines Using Fuzzy
Set Theory", A chapter in the reference book "Analysis and Management of Uncertainty: Theory
and Applications", edited by B.M. Ayyub, M.M. Gupta and L.N. Kanal in the series Machine
Intelligence and Pattern Recognition, Volume 13, Published by Elsevier Science Publishers B.V.,
North-Holland, 1992.

e Hathout, Ibrahim, " Reliability and Security Evaluation of Existing Transmission lines Using Fuzzy
Set Theory", proceedings of the 3™ International Symposium on Probability Methods Applied to
Power Systems, July 3-5, 1991, London, UK, pp. 92-96.

e Krishnasamy, S.G., Hathout, I. and Tabatabai, M., "Reliability Based Design of Transmission Lines
- A Critical Review", proceedings of the 3rd International Symposium on Probability Methods
Applied to Power Systems, July 3-5, 1991, London, UK, pp. 86-91.

e Hathout, Ibrahim, " Safety Evaluation of Existing Transmission Lines", proceedings of the 1st
International Symposium on Uncertainty Modelling and Analysis, ISUMA'90, University of
Maryland, College Park, Dec. 3-5, 1990, pp. 244-248.

e Hathout, lbrahim, "Reliability of Transmission Structures Using non-linear Finite Element
Analysis", proceedings of the 2" International Symposium on Probability Methods Applied to
Power Systems, September 20-23, 1988, Oakland, California, pp. 19.1 - 19.12.

e Krishnasamy, S.G., Tabatabai, M. and Hathout, Ibrahim, "Wind and Ice Loads Data Base for
Probability-Based Design of Transmission Lines", proceedings of the 2nd International
symposium on Probability Methods Applied to Power Systems, September 20-23, 1988,
Oakland, California, pp. 31.1 - 31.14.
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TECHNICAL REPORTS:

Numerous technical internal and external reports range from missile impact on containment structure
(nuclear) to failure analysis of towers due to tornadoes and microbursts.
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Mr. Makuch is a Structural Engineer with twenty-seven years of experience. He is an expert in design of transmission line towers and their
foundations (in overburden, rock and on piles). He has witnessed several tower tests and line accessories. He also worked in the design of
steel and concrete structures (e.g. heavy industrial buildings, concrete foundations (spread footings and pile caps), concrete slabs and
retaining walls, and steel connections).He presented a seminar on the design of transmission line towers for the Ethiopian Electric Power
Corporation (EEPCo) in Addis Ababa, Ethiopia and gave training for Power Grid Corporation of India Engineers in Montreal on EHV substation
design with reference to the 765 kV Seoni substation Project — Structure and Foundation Design

SECTORS OF EXPERTISE Years of Experience
Infrastructure & Buildings > Industrial Buildings > 32years
Power > Transmission Lines in Alternating Current; Transmission Lines in
Direct Current; Distribution Systems ) )
Years with SNC-Lavalin
EDUCATION > 12years
2000 Intensive training in project management, University of Quebec in Montreal, Montreal,
Quebec, Canada Key Positions
1986 B. Eng. Civil Engineering, McGill University, Montreal, Quebec, Canada > Design
) o Supervisor/Manager -
1985 Graduate Courses in Pre-stressed Concrete, Advanced Design in Metals, Earthquake Structural
Resistance Design of Structures, McGill University, Montreal, Quebec, Canada o _
> Engineering Design Lead
1981 Combined B. Eng. and M. Eng. Program — Specialization in Design of Bridges and > Engineering Specialist -
Highways, Technical University of Wroclaw, Wroclaw, Poland Structural
EXPERIENCE
Languages
SINCE 2016 SNC-LAVALIN INC., QUEBEC, CANADA > English
Senior Foundation and Structural Engineer s French
Hydro and Power Delivery, Power > Polish
Tower type FCG, Hydro-Quebec, Quebec, Canada (2017 - present) ’ Rusqqn
> Ukrainian
> Design and detailing of a rigid 735 kV suspension tower (0°-20°) type FCG.
TL266 Gantry -Hardwoods Terminal Substation, Nalcor, Newfoundland and Labrador, Site Experience
Canada (2016 - present)
. . . _ > Canada
> Design and detailing of 230kV gantry and foundation design. s India
> Preparation of technical specifications (Construction& Procurement).
TL267 (BDE-WAV) Bay d’Espoir to Western Avalon, Western Avalon (WAV) Terminal
Substation, Nalcor, Newfoundland and Labrador, Canada (2016 - present)
> Design and detailing of 230kV gantry and foundation design.
> Preparation of technical specifications (Construction& Procurement).
Maritime Link Project -345/230kV Substation, ABB, Quebec, Canada (2017)
2017/11 Page 1/13 CURRICULUM VITAE
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2014 - 2016

> Design of Pull Box for Telecom Cable to Radio Tower.

Tower Failure Investigation (L20D/H22D), Hydro One, Ontario, Canada (2016)

> Review of TOWER models (structures 5 to 9) within the scope of work of the failure investigation for circuit L20D/H22D
between Harmon Junction and Kipling GS in Northern Ontario, to determine the cause of towers failure.
> Preparation of a report.

WSP, QUEBEC, CANADA
Senior Project Engineer

Tower and Foundation Design
Design Workshop, Pepco Holdings Inc, United States (2014 - 2016)

Preparation of Design Workshop including the following modulus
> Module 5: Weather and Structural Load Design Criteria

> Module 6: Clearance

> Module 7: Transmission Line Structures

86,4 MVAR, capacitor project, BL England, Maryland, United States (2014 - 2016)

> Design verification of BL England substation.
> Design verification of High Street substation

FEM type tower. 735 kV Single Circuit Transmission Line, circuit 7027, Hydro-Quebec, Canada (2014 - 2016)

> Determination of foundation loads (manual calculations).

> Grillage foundation for monopod FEM type tower. 735 kV Single Circuit Transmission Line, circuit 7027, Micoua
Substation.

> Determination of foundation loads (manual calculations).

> Validation of existing grillage foundations (200kPa soil capacity) to accommodate new loads and soil capacity of 120
kPa.

Design of a New Long Lake 138 kV Transmission Line, Long Lake Hydro Inc./Regional Power, Canada (2014 - 2016)

Preparation of the Design Basis Memorandum for the design of a new transmission line.

Preparation of technical specifications and scope of work documents.

Preparation of Design Requirement Drawings for the design and fabrication of steel tubular structures.

Design of stub extensions to resist severe snow creep and glide loads Comparison of foundations loads of tubular
steel structures having horizontal and vertical configurations, as well as latticed monopode towers of horizontal and
vertical configurations. Structure weight and cost evaluation in order to choose the best tower configuration and type
for the new transmission line.

v v v v

Finavera Renewables Inc. Meikle Creek Wind Energy Project, 230 kV Transmission Line Peace River Regional District,
Borea Construction, British Columbia, Canada (2014 - 2016)

> Preparation of the preliminary design basis for the design and construction of a 230 kV transmission line (wooden
structures) in British Columbia.
> Verification of PLS-Pole structure models.

Okikendawt Hydroelectric Project 44 kV Distribution Line, Hydromega Services inc, Dokis Bay, Ontario, Canada (2014 -
2016)

2017/11

Page 2/13 CURRICULUM VITAE

17



)

ROMAN MAKUCH SNC+LAVALIN

> Product review for wooden poles damaged by woodpeckers.
> Woodpecker pole damage assessment.

Independent Review of the Long Lake 138 kV Transmission Line, Long Lake Hydro Inc./Regional Power, Mississauga,
Ontario, Canada (2014)

Near Steward

> Preparation of an Assessment Report of the Transmission Line.

> Site inspection and line evaluation.

> Verification of conceptual design including tubular steel structures, sag and tension calculations, loadings, design
criteria and ground electrical clearances, snow creep loads as well as structural failures evaluation.

> Preparation of arbitration documentation.

Update of Line Route Study and Environmental and Social Impact Assessment (ESIA) on the 330 kV WAPP North Core,
Client: West African Power Pool (WAPP), Benin (2014)

> Participation in the Kick-off meeting in Cotonou, Benin (November 27 & 28,2014) .
> Presentation on the line route methodology.

2009 - 2014 SNC-LAVALIN INC., MONTREAL, QUEBEC, CANADA
Power Transmission & Distribution - Montreal
Senior Project Engineer
Tower and transmission line design; supervision and distribution of work.
Dawson Creek Area 230kV Transmission Line Project, BC Hydro, British Columbia, Canada
> Verification and re-design of tower types D & KG.
SC Black Spring Ridge Tubular Pole Transmission Line, Altalink, Alberta, Canada
> Design of concrete pile foundations (caissons) for 240 kV tranmission line.
D.C. Transmission Line for Rumaila 150 MW Early Power Plant Project, BP Iraq NV, Iraq
> Involved in preparation of the technical proposal for 132kV D.C. transmission line.
220kV Line Kamanyola (Ruzizi Ill) - Bujumbura, Régie de Production et Distribution d'Eau et d'Electricité (REGIDESO),
Burundi, CA $2 286 315
Feasibility study, detailed engineering and preparation of tender documents.
> Involved in a feasibility study for 220kV Kamanyola (Ruzizi Ill) - Bujumbura (220kV,
S.C. and 110kV, D.C. Lines).
St-Césaire / Bedford QP1EA Project, Hydro-Quebec, Canada
> Structural verification of Tower #1 (circuit 1424) at 120kV;
> Structural verification of the 230kV DQB tower;
> Design of special +4.0 m Body Extension for tower DQB;
> Structural verification of 230kV DQA tower.
Charlesbourg Substation Looping Project, Hydro-Quebec, Canada
> Structural verification of DPK tower of future transmission line no. 2325;
2017/11 Page 3/13 CURRICULUM VITAE
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> Special foundation design in overburden (MT140kPa) for the DPK tower.

Special Hydro-Quebec Project, Hydro-Quebec, Canada

> Design of a temporary pole base.

Les Boules / Copper Mountain QRBDR Existing 161kV Line Project, Hydro Quebe, Canada

> Verification, design and production of foundation drawings in overburden (MT100-kPa) for Les Boules-Gaspé and the
Lévis-Les-Boules tangent towers.

Relocation of circuits 3058 and 3058 of the Chenier Substation Projects, Hydro-Quebec, Canada

> Replacement of damaged tower members of the Tower no. 74.

Bécancour-Nicolet-Gentily 2 Project, Modified DQB Towers (Transpositions) Project, Hydro-Quebec, Canada

> Design of transposition towers H10 and H18.

315kV D.C. North-East Network Upgrade for the Metropolitan Region Project, Hydro-Quebec, Canada

> 315kV D.C. EPM type tower foundations design in overburden (MT100 and MT150); roc foundations with and without
knee-brace and foundations on-piles; Types P1 and P2;

> Participation in the 315kV D.C. rigid, angle & dead-end 10° to 90° tower type EPM testing at Gammon India Ltd. in
Deoli, Wardha, Maharashtra - India;

> Detailed design of 315kV D.C. rigid, angle & dead-end tower 10° to 90° type EPM.

Montagnais Normand (Blomlake Mine) EGD Tower Design Load Study Project, Hydro-Quebec, Canada

> Detailed design of 345kV S.C. (EGD) - Bloomlake Mine guyed lattice suspension tower of 0° - 5° line angle.

Muskrat Falls Hydroelectric Development, Nalcor Energy, Canada, CA $6 000 000 000, 824 MW

The 824 MW development will comprise a 35 m high roller-compacted concrete dam, a spillway discharge capacity of
25,000 m?/s, 1,200 km of HVDC overhead
transmission lines as well as HVAC overhead transmission lines.

> Involved in Towers and foundations design review of the 315kV HVAC Muskrat Falls to Churchill Falls transmission
line.

Nicolet-Bécancour-Gentily 2 Line Project, Hydro-Quebec, Canada

> Detailed design of two (2) 230kV D.C. DQA and DQB latticed towers.

315kV S.C. (EGD) guyed laticed suspension 0° to 5 tower, Hydro-Quebec, Canada

> Design and detailing of 315 kV S.C, (EGP) guyed latticed tower.

> Participation in tower testing at Gammon India Ltd at Deoli, Wardha, Maharashtra, India.
Project Lower Mattagami River; Smoky Falls 2GS, KAP and Ontario Power Generation, Canada

> Responsible for the design of substation frameworks and foundations and for a 4km, 230kV D.C. transmission line
allowing connection to the HONI (Hydro-One) network.

2017/11
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Foundation Verification and Design for Site Using Navigational Assistance, P&ches et Océans Canada, Garde Cétiére,
Quebec, Canada

> Longue Pointe Route, FP; concrete foundation verification;
> Tle Ste-Thérése, FA, downstream; metallic foundation verification;
> lle Ste-Thérése, FP, downstream; metallic foundation design;
> Nicolet, FP Crossing; concrete foundation design;
> Nicolet, FA Crossing; concrete foundation design.
Existing 500kV KA Tower, Altalink Management Ltd., Alberta, Canada

> Design of a new +6.0m Body Extension.

Nicolet-Bécancourt-Gentily 2, 230kV D.C. Line, Hydro-Quebec, Quebec, Canada

> Detailed design of two (2) latticed towers (type DQA and DQB);

> Design was stopped by Hydro-Quebec after having finished design work for the DQA tower.

Miscellaneous Hydro-Quebec Projects, Hydro-Quebec, Canada

> Detailed preliminary design of a 735kV, S.C. guyed angle (0° to 45°°) Tower (FHH), and a 735kV, S.C. guyed latticed
suspension Tower (FHA).

CB-5 Tower, Hydro-Quebec, Canada

> Complete structural verification of foundation in overburden and on-rock for the CB-5 Type Tower.

Expansion of 220/22kV Grid in Dhabiya Area for Interconnection with ADCO / Lot 2 Overhead Lines, Abu Dhabi Water &

Electricity Authority, United Arab Emirates

> Preliminary study for existing conductor replacement for a new conductor with
better electrical capacity;
> Existing portal frame verification for durability to avoid replacement and/or reinforcement.
Rimouski Les Boules-Baie des Sables Rigid Suspension Tower for 161kV Line, Hydro-Quebec, Canada

> Verification of Tower No. 38, for a 23m of horizontal displacement on-site.

500kV D.T. Steel Straight-Line Tower (tubular), SNC Lavalin ATP, Alberta, Canada

> Preliminary design verification of caisson foundations (in order to determine cost), with loadings corresponding to 200,
225, 250, 275, 300, 325, 350 and 375m ruling spans.

240kV D.C. Tangent Steel Tower, Tubular Version, SNC Lavalin, Alberta, Canada

> Verification of preliminary caisson design for tubular poles with loadings corresponding to 200, 225, 250, 275 and
300m ruling spans.

Monopod Angle Tower (FEJ), 1st Line Chamouchouane-Jacques-Cartier, Hydro-Quebec, Canada

> Design verification of foundations in overburden (100kPa).

230kV D.C. Rigid Angle (0° to 60°) Tower (DPK), Hydro-Quebec, Canada

2017/11
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2005 - 2009

> Design of stringing beam for ground wire.

Reconstruction of Tower 328 circuits 3011/3020, Hydro-Quebec, Canada

> Maodification of three (3) 315kV Towers of the Bersimis 2 family:
- Analysis and reinforcement of towers, number 327, 329 and 330 to withstand climatic loads of the zone of 40mm of
radial ice and 105km/h wind;
- Preparation of tower outline, calculation sheets, utilization criteria and foundation loading drawings for each tower;
- Verification of detail drawings showing the reinforcements.

Lac Otelnuk Iron Ore, Feasibility Study, 735 kV S. C. Transmission Line, Exploitation Miniere Lac Otelnuk Ltée, Quebec,
Canada

> Corridor selection and determination of the most economical line route.

> Preparation of design criteria.

> Preliminary design of 735 kV S.C. tangent guyed tower in order to determine total tower weights and foundation
reactions.

Fort St. John transformer upgrade project, Fort St. John substation, BC Hydro , British Columbia, Canada

> Design criteria review.

Fort. St-James green energy project, 60L 344 line tap modification at substation FM2, BC Hydro, British Columbia,

Canada

> Design basis verification and approval.

115 kV Hearn switching section project, ABB, Quebec, Canada
> Design of G1, G2 & G3 type towers.

RSW INC., MONTREAL, QUEBEC, CANADA
Senior Project Engineer

315KV Existing Circuits 3006-3068, Hydro-Quebec, Canada

> Structural verification of four rigid towers, Bersimis type, of existing circuits.

115kV Transmission Line, Victor Project, De Beers Canada Inc., Canada

> Preparation of bid - preliminary design of wooden structures.

Foundation Design for towers BFA and BFC, Line Nemiscau - Washaganish, Hydro-Quebec, Canada

> Foundation design verifications.

Training Workshop in Ethiopia for EEPCo Engineering Staff, Ethiopian Electric Power Corporation (EEPCo), Addis Ababa,
Ethiopia

> Mechanical & Civil Design of Transmission Line Towers;

> Structural Analysis of EPPCo Towers.

Replacement of existing earth wire, Ethiopian Electric Power Corporation (EEPCo) and Canadian International
Development Agency (CIDA), Ethiopia

2017/11

Page 6/13 CURRICULUM VITAE

21



)

ROMAN MAKUCH SNC+LAVALIN

> Feasibility study for the replacement of an earth wire by a telecommunication cable on the Ethiopian 230/132kV line
network.
XACBAL Hydroelectric Project, 230/34 kV Substations, Hidro XACBAL. S.A., Quiché, Guatemala

> Foundations design for steel structures, equipment supports and poles.

Design of 230kV SC (DGQ) angle guyed (0° to 42.5°) tower, Hydro-Quebec, Canada

> Modification of an existing 735kV (FGJ) guyed tower to suite the 230kV line river crossings with 315kV electrical
clereance requirements.

Design of 230kV SC (DAE) tangent rigid (0° to 1.5°) tower, Hydro-Quebec, Canada

> Assistance in the tower testing at DAMP ELECTRIC site in Sabara, Brazil.

Design of 230kV SC (DAI) angle and dead-end (0° to 50°) tower, Hydro-Quebec, Canada

> Design of 230kV SC (DAI) angle and dead-end (0° to 50°) tower, as well as its foundations in overburden (100kPa)
and on rock.

Foundations design (in overburden and on rock) for Hydro-Quebec’s towers, Hydro-Quebec, Canada

> 315kV D.C. rigid tangent tower (EPA);

> 315kV D.C. rigid angle (0° to 5°) tower (EPD);

> 315kV D.C. rigid angle and dead-end (0° to 60°) tower (EPK);

> 315kV D.C. rigid angle (0° to 60°) and crossing (0° to 90°) tower (EAY) (foundation in overburden only).

315kV DC (EOU) rigid tangent river crossing tower, Hydro-Quebec, Canada
> Design of 16.67m Leg Extension;
> Design of foundation in overburden; 150kPa.

230kV SC (DAM) angle rigid (90°) tower, Hydro-Quebec, Canada

> Assistance in the tower testing at Kalpantaru Power Transmission Ltd. site near Ahmedabad, India.

Foundation design for 230kV SC (DAM) angle rigid (90 °) towers, Hydro-Quebec, Canada

> Foundations in overburden; 100kPa and 150kPa;
> Rock foundations; 2000kPa;
> Pile foundations.

402S Scotford Expansion Substation, 138kV Scotford Transmission Line, ATCO Utility Services, Alberta, Canada

> Responsible for the design of the new line as well as for the modification of the existing 138kV ALCO3L Line (wooden
poles) due to a tapping to the new line;

> Load calculations for new steel poles as well as for the existing 138kV wooden poles ALCO3L line to be modified for a
tap to be connected to a new line;

> Design of caissons;

> Preparation of all line drawings.

220kV DC Transmission Line (Snow and Non Snow Zones), Allain Duhangan Hydroelectric Project (192 MW), Indo
Canadian Consultancy Services, Delhi, India
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> Evaluation of bids for Snow and Non Snow Zones, 220kV Transmission Lines;
> Responsible for verification of all structures;
> Site visits to Himalayas for line route assessment.

Modification of a rigid 161kV DC (B7M) tower, Peribonka-Simard Line, Hydro-Quebec, Canada

Calculation of wind and ice loads on the tower;

Modeling and analysis of maximum height tower;

Design of a new 3.0m Body Extension;

Preparation of tower outline, calculation sheets, utilization criteria and foundation loadings drawings;
Verification of tower construction drawings;

Design for stringing beam for the optical groundwire.

vV v vV v v v

Design and testing of 161kV DC (CSK) angle and dead-end (0° to 60°) guyed tower, Peribonka - Simard Line, Hydro-
Quebec, Canada

Calculation of wind and ice loads on the tower;

Modeling and analysis of tower, including different body extensions and guy dispositions;
Preparation of tower outline, calculation sheets, utilization criteria and foundation loadings drawings;
Tower analysis taking into consideration vertical uplift of 150mm or more of the foundation;
Verification of tower construction drawings;

Design of stringing beams for the conductor and optical groundwire;

Assistance in the tower testing at the Jyoti Structures site in Nsahik, India.

vV vV vV v v v v

Design and testing of 161kV DC (CSA) tangent guyed tower, Peribonka-Simard Line, Hydro-Quebec, Canada

Calculation of wind and ice loads on the tower;

Modeling and analysis of tower, including different body extensions and guy dispositions;

Preparation of tower outline, calculation sheets, utilization criteria and foundation loadings drawings.

Tower analysis taking into consideration 15% slope of the terrain, four guys with one 25m longer than others, tolerance
of 5% to 7% in the location of guys, broken guy and vertical uplift of 150mm or more of the foundation;

> Verification of tower construction drawings;

> Assistance in the tower testing at the ABB site in Betim, Brazil.

v v v v

Repair of the tower #16 of the Quebec —Stadcom Line, Hydro-Quebec, Canada

> Verification of tower for the hourly annual wind loading, the minimum temperature of the region and winter loadings;
> Verification of tower with temporary guys.

315kV SC (ROK) angle and dead-end guyed tower, complex Romaine, line Romaine 1 — Romaine 2, Hydro-Quebec,
Canada

> Preliminary design of 315kV SC (ROK) angle and dead-end guyed tower.

315kV SC (ROO) tangent guyed tower, Complex Romaine, Romaine 1 — Romaine 2 Line, Hydro-Quebec, Canada
> Preliminary design of 315kV SC (ROO) tangent guyed tower.

315kV DC (ETI) tangent guyed tower, Complex Romaine, Romaine 1 — Romaine 2 Line, Hydrp-Quebec, Canada
> Preliminary design of 315kV DC (ETI) tangent guyed tower.
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2003 - 2005

1998 - 2003

Training for Power Grid Corporation of India (POWERGRID) Engineers, Power Grid Corporation of India, Quebec,
Canada

> EHV Substation Design with Reference to the 765kV Seoni Substation Project - Structure and Foundation Design.

735kV SC tower (FHH), Complex Romaine, Arnaud-Romaine 1 (150 years) Line, Hydro-Quebec, Canada
> Preliminary study of a guyed angle and dead-end (0° to 45°) 735kV SC tower (FHH).

BRETTON BLAINVILLE & ASSOCIES, MONT SAINT-HILAIRE, QUEBEC, CANADA
Senior Project Engineer

Modification of the Levis substation due to thermal deicing, Hydro-Quebec, Canada
> Load calculations for various new structures for 22kV and 735kV lines;

> Verification of electrical clearances for 22kV, 230kV and 735kV lines.
Modification of the Pandora substation, Hydro-Quebec, Canada

> Stringing sag and tension calculations for 25kV and 120kV lines.

Sault Ste-Marie, OntarioAnjigami and Sault 230kV Line Reconstruction, Great Lakes Power Ltd., Canada

> Acting as the Owner's representative performs a complete design verification of a new 230kV overhead line (wooden
structures).

Iron Ore Company of Canada Mine loading pocket no. 3, Iron Ore Company of Canada, Canada

> Design of wooden structures for 4.16kV line.

Energie Eolien du Mont Copper, Vestas-Canada Wind Technology Inc., Quebec, Canada

> Build and design project of 34.5kV and 69kV lines. Verification of wooden poles and H-frame wooden structures,
including the calculations of sag and tension, plan and profile and loading calculations.

Alcoa Plant at Baie-Comeau, Hatch and Associates Inc., Canada

> Feasibility study of the exploitation of the line no.12 at 95° C, including verification of electrical clearances, plan and
profile and preparation of a report.

DESSAU-SOPRIN INC., MONTREAL, QUEBEC, CANADA
Senior Design Engineer

Reinforcement of towers at the Levis substation, Hydro-Quebec, Canada

> Reinforcement of towers at the Levis substation due to thermal deicing and replacement of ground wires for the
following lines:
- Ligne Lévis-Kamouraska Circuits 3078 & 3079 - 315kV, D.T. rigid suspension towers, types | et Il;
- Ligne Laurentides-Lévis Circuit 7010 - 735kV, S.T. rigid 15° angle tower;
- Ligne Lévis-Manicouagan Circuit 7007 - 735kV, S.T. rigid 15° angle tower;
- Ligne Lévis-Appalaches Circuit 7097 - 735kV, S.T. rigid 30° to 60° angle tower (FBJ).

Verification of existing Hydro-Quebec towers, Telus Mobility, Canada

> Verification of existing Hydro-Quebec towers, against the Hydro-Quebec specifications, due to the installation of
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telecommunication antennas.

Standardization of 330/132kV Transmission Line Towers, Electric Power Authority, Abuja, Nigeria

> Standardization of 330/132kV Transmission Line Towers.

Preliminary design of 315kV guyed suspension tower, Hydro-Quebec, Canada

> Preliminary design of 315kV guyed suspension tower.

Design of caisson foundations for 120kV Lanaudiere — St.-Sulipce transmission line, Hydro-Quebec, Canada

> Design of caisson foundations for 120kV Lanaudiere — St.-Sulpice transmission line.

315kV Manicuagan 5 — Micoua 2nd Line, Hydro-Quebec, Canada

> Modeling, analysis and detailing of suspension, double suspension, 15°, 30°, 45°, 60° angle lines and transposition
towers due to new loads and replacement of a ground wire by a new optical ground wire.

Design of caisson foundations for 120kV Sherbrooke —St.-Frangois transmission line, Hydro-Quebec, Canada

> Design of caisson foundations for 120kV Sherbrooke-St.-Frangois transmission line.

Consorcio Trans Mantaro SA., Peru, Line Mantaro-Socabaya, Hydro-Quebec, Canada

> Design of special foundations for tower type DD No. 990, including tower verification, design of inverse body
extensions and steel connections.

Analysis of 375 feet high River Crossing Suspension Towers, Hydro-Quebec, Quebec, Canada

> Analysis of 375 feet high River Crossing Suspension Towers.

New 230kV suspension/rigid 0° to 90° angle “DIM” tower, Hydro-Quebec, Canada

> Complete modeling, design and detailing of a new 230kV suspension/rigid 0° to 90° angle “DIM” tower.

Structural analysis of telecommunication tower located at St-Phillipe de Neri, Bell Canada, Canada

> Structural analysis of telecommunication tower located at St-Phillipe de Neri due to the addition of two new antennas.

Mantaro-Socabaya Line, Hydro-Quebec, Canada

> Design of reinforced concrete columns and rock foundations, including verification for stability and overturning of
foundations.

Towers Modification including the design of a new 6.0 m body extension, Hydro-Quebec, Canada

Modification to the following towers including the design of a new 6,0 m body extension for each tower, for Hydro-Quebec:
> 315kV D.T. rigid 0° to 5° angle “EOD” type tower with optical ground wire;

> S.T.rigid 30° to 60° angle “FBJ” type tower with optical ground wire;

> S.T. rigid 60° to 90° angle “FBL” type tower with optical ground wire;

> 120kV D.T. rigid 10° angle “B6F" and 30° angle “B6G” type towers.

Various Towers Modifications, Hydro-Quebec, Canada

Participation in the modification of the following towers, for Hydro-Quebec:
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120kV D.T. rigid suspension Type | (B6A) tower;
120kV D.T. rigid suspension Type Il (B6B) tower;
120kV D.T. rigid suspension Type IIl (B6C) tower;
120kV D.T. rigid suspension Type IIl (B7C) tower;
120kV D.T. rigid 90° angle (B7M) tower;

315kV D.T. suspension (EOA) tower.

vV vV v v v v

1996 - 1998 HATCH AND ASSOCIATES INC., MONTREAL, QUEBEC, CANADA
Senior Project Engineer

Thin Copper Foil Plant, Société Générale de Financement du Quebec (SGF-CFL), Canada

> Feasibility study and cost estimate of the entire plant.

Preparation of General Specifications, Hatch and Associates inc., Quebec, Canada

> Preparation of Hatch general specifications (steel and concrete) for English and French Canada, as well as the U.S.A.

ALP Building, QIT Fer et Titane Inc., Quebec, Canada

> Verification of the validity of a claim for additional works on the ALP building claimed by the contractor;
> Preparation of documents for arbitration.

Verification, Reinforcement and Design, QIT Fer et Titane Inc., Quebec, Canada

> Verification and/or reinforcement of existing structures for new fume-capture hoods (moving loads);
> Design of built-up beam sections (including moment capacities determination) and detail engineering of various steel
and concrete connections.

Canada Rod Mill Modernization — Phase II, IVACO Rolling Mills, L'Original, Ontario, Canada

> Preliminary design of reducing size mill foundations (both spread footings and foundations on piles);
> Recuperator and stack foundation designs;

> Verification of casting machine cooling bed's rakes and beams for a full capacity (42 billets) load:;

> Preliminary design of breakdown mill electrical room.

Mileage 1.4 to 2.2 Vaudreuil Subdivision, Canadian Pacific Railway, Quebec, Canada

> Stilling basin cover design;
> Light pole foundation design.

Caribou Mine, Caribou Mine, New Brunswick, Canada

> Steel tank design verification.

UGS Project, QIT Fer et Titane Inc., Quebec, Canada

Preliminary design verification of Acid Leaching and Utilities Buildings;

Design of runway for 15 MT crane and 2 T monorails;

Determination of wind and snow loads on 14.5 m and 43 m long conveyor trusses;

Design of tubular truss connections;

Geometry establishment of 41 m high bent for the support of five conveyor galleries;

Complete design of 21 m high Transfer Tower, including structural steel and concrete foundations;

Determination of pile quantities for preliminary design of a Cooling Tower;

Design of special connections (e.g. sliding connections on FABREEKA pads supported on steel and concrete beams,

vV vV vV vV VvV VvV v v
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1991 - 1995

with and without a pin at truss leg ends, pin connections for truss supports taking into account settlement of opposite
supports);

Design of steel beams taking into account torsion due to sliding of truss legs and horizontal forces on pin connections;
Design of concrete pilasters and pile caps for various structures, including a pile quantity determination per pile cap;
Design of steel base plates, including those with significant tensile loads;

Design of shear lugs and verification of concrete column shear capacities and design of anchor bolts with significant
tension;

> Verification of shop drawings;

> Responsible for the coordination and design of pipe supports for 36" CO gas and 14" slurry pipe lines.

SNC-LAVALIN INC. - SNC SHAWINIGAN INC., MONTREAL, QUEBEC, CANADA
Senior Project Engineer

v v v v

Modification to 735kV Transmission line due to New Optical Ground Wire, Hydro-Quebec, Canada

> Involved in tower verification due to a new OPGW loads.

Vindhyachal Project, Phase II, Power Grid Corporation of India Limited, India

> Involved in preparation of a proposal.

Alumysa Hydroelectric Project, The Alumysa Construction Consortium/Noranda Aluminum Inc., Chile, CA $600 000 000,
1097 MW

Study of three developments : Rio Cuervo, Rio Blanco and Lago Condor, comprising three concrete-face rockfill dams, a
concrete gravity overflow dam, two underground powerhouses and an above-ground one.

> Involved in preparation of a proposal.

230kV Guasquitas — Panama Il Transmission Lines and Panama Channel Crossing, Guasquitas - Panama, Panama

> Involved in a preparation of a proposal.

345kV Yulgu Transmission Line, Samsung Engineering & Construction Co., Ltd., South Korea, CA $16 500 000

Two strain towers and two high suspension towers, 180 m high, with conductors and hardware, to cross the Yulgu Bay.
The total length of the crossing is 2,626 meters, at an altitude of 100 m from sea level.

> Preparation of a proposal for Yulgu Bay Crossing Towers (suspension and anchor).
Bakreswar Thermal Power Project, and proposal for Bakreswar — Armbag 400kV S/C Line, Bakreswar, West Bengal,
India

> Involved in preparation of a proposal.

132kV Interconnection Nigeria-Niger, Société nigérienne d'électricité (NIGELEC), Nigeria, CA $50 000 000, 132kV

Addition of a 132kV switch bay in the Katsina substation in Nigeria, and construction of 280 km of 132kV transmission line
and three 132-20kV substations in Maradi, Gazaoua and Zinder in Niger.

> Complete design verification and participation in tower tests in Lecco ltaly, as well as insulators (in U.K.), conductors
(at cableries de Lens, France) and line accessories in Italy.

ATANASIO GIRARDOT Stadium’s lllumination Towers, Atanasio Girardot, Colombia

> Failure investigation of Atanasio Girardot stadium's illumination towers.
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Transmission Pole Towers, Syncrude Canada Ltd., Alberta, Canada

> Involved in the design of steel pole structures.

1988 - 1990 MONENCO CONSULTANTS LTD., MONTREAL, QUEBEC, CANADA
Residence Structural designer

Design, checking and redesign of steel and concrete structures:
Design of single storey buildings;

Checking of concrete slabs and beams for new openings;
Design of footings and retaining walls;

Reinforcement or roof trusses;

Design of steel platforms;

Responding to site queries;

Checking of steel beams and columns for additional loads;
Design of canopies and slabs on ground.

1988 MICHELIN TIRES CANADA LTD., NEW GLASGOW, NOVA SCOTIA, CANADA
Structural Designer

vV OV vV vV Vv v v v

Involved in the design of concrete structures, project supervision and work with contractors, updating of Michelin plant
drawings by using VERSACAD and preparation of drawings for major office changes and new additions.

1988 MIL SYSTEM ENGINEERING INC., OTTAWA, ONTARIO, CANADA
Structural Designer

Weight calculation of ship structural and miscellaneous outfitting.

1986 - 1987 TRI STEEL INC., MONTREAL, QUEBEC, CANADA
Structural Designer

Involved in the following aspects of transmission line tower design:

> Design and detailing;

> Checking electrical clearances;

> Development of a computer program for checking electrical clearances.

PROFESSIONAL ASSOCIATIONS

SINCE 2015 Engineers & Geoscientists British Columbia , Membership no. 42449

SINCE 2011 Professional Engineers & Geoscientists of Newfoundland & Labrador (PEGNL), Membership no. 06198
SINCE 2010 Professional Engineers Ontario (PEO), Membership no. 1001662624

SINCE 1991 Ordre des ingénieurs du Québec (OIQ), Membership no. 88974

ACADEMIC POSTS

1985 Research Assistant to R.D. Redwood, Ph. D, involved in laboratory work, testing of structural offshore joints, drafting,
programming in FORTRAN language and calculations, McGill University, Montreal, Quebec, Canada

2017/11 Page 13/13 CURRICULUM VITAE

28



10

11

12

13

14

15

16

17

18

19

20

21

EB-2017-0364
EXHIBIT B, TAB 1, SCHEDULE 1 February 15, 2018

to construct application requests approval for costs to construct the East-West Tie Line
that substantially exceed the costs submitted by NextBridge in the designation
proceeding. NextBridge’s Application and quarterly reporting also indicates that
development costs are expected to increase by an additional $20.4° million over the
$22.4 million allowed in the designation process. As a result of what the Minister of
Energy described as a “significantly higher” cost estimate filed with the OEB by
NextBridge, the Ministry of Energy asked the IESO to update the Needs Assessment of
the Project™ and confirm whether the Project is still needed. In light of the disclosure of
NextBridge’s substantially higher cost to construct the designated line, Hydro One felt
compelled, on behalf of Ontario’s ratepayers, to assess its own ability to construct a
more cost-effective solution. On December 1, 2017 the IESO reconfirmed the need for

the East West Tie line'’.

As the line is still required, Hydro One believes it can construct it in a more economically
efficient manner. Hydro One is confident in its ability to deliver the Project for $120
million less than NextBridge’s submitted price primarily due to a more efficient route
which is 10% shorter, traversing through the Pukaskwa National Park parallel to existing
Hydro One infrastructure as well as an optimized tower design to reduce material and
construction costs. In addition to the forecast cost savings, the Lake Superior Link is
expected to have significantly less impact on land use and environmental conditions in

northwestern Ontario than the alternative, consistent with government policies.

° EB-2015-0216 NextBridge EWT Monthly Report — October 23, 2017 — Page 8, Table 1: Development costs are now
estimated at $42,768,001

10 Exhibit B, Tab 3, Schedule 1, Attachment 1

1 Exhibit B, Tab 2, Schedule 1, Attachment 2

Page 6 of 13
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Tab 2

Schedule 65
Page 2 of 4

the spare towers are included. If not confirmed, explain whether HONI will seek recovery of
these spare tower costs and how it will seek recovery of them cost.

d) Explain in detail how the anti-cascading criteria of installing an anti-cascade tower every
10km has been considered in the restoration plans?

e) Explain in detail whether HONI has performed a residual static load analysis or an acceptable
damage limit analysis to confirm that thel0km spacing is appropriate for the Lake Superior
Link. If yes, provide the analysis. If no, explain in detail how HONI will determine that in
the event of a failure that 20km of line would not also collapse.

f) Provide a map showing the placement of anti-cascading structures in as much detail as
possible.

Response.
a) The question is unrelated to the “outage plan” during the construction. Instead, bullets i to v

seem to be related to the restoration plan in the case of tower failures. Hydro One is
developing the restoration plan and,

Depending on the conditions and logistics at the time, it is expected that one failed
tower inside the Pukaskwa National Park would be fully restored within 8 days, by
replacing it with a spare tower from Thunder Bay and using similar installation
method and tools as those used in the construction in 2020. If the conditions are not
favourable to allow timely replacement of the failed tower, at first two temporary
bypass circuits are expected to be installed within 6 days to allow more time for the
restoration of the tower and connection of all four circuits.

Hydro One will assess the system conditions and its capacity to meet the customer
demand. The restoration becomes high priority if there is capacity shortfall. It
should be noted that except during the draught season, there will be sufficient
hydroelectric generation in the Northwest, as well as potential for import from
Manitoba and Minnesota, to avoid customer interruptions during most of the
restoration time. Additionally, the risk of customer interruptions and restoration time
are similar if a storm inside the park causes failure of a quad-circuit tower or a similar
storm outside the park causes failure of both towers of the new and existing East-
West Tie lines.

Hydro One will follow its “Erecting an Emergency Restoration Structure” document
in response to the event. The decision on whether to construct a temporary bypass line
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using emergency repair structures or to make permanent repairs immediately will be
made by Hydro One’s Transmission Lines in consultation with the Grid Operations.

iii.  Restoration time of a failed tower outside the park will be similar to the restoration of
a tower inside the park. If only one double-circuit tower fails (the second double-
circuit transmission line remains in-service), depending on the system conditions at
expected time for the replacement of the failed tower, it may not be necessary to
install temporary bypass circuits. Otherwise, temporary bypass is expected to be
installed within 6 days to allow more time for the restoration of the tower.

iv.  See response to ii above.

v.  Hydro One is currently considering keeping two four-circuit spare towers in Thunder
Bay. Since the four-circuit section of the LSL inside the park is mostly sheltered and
the spans are long, it is unlikely that more than two towers would collapse in one
incident (except for a storm more severe than what is expected once in hundred
years). The cost of two spare towers is estimated at about $150,000.

Hydro One, in consultation with the IESO, will assess the system conditions and its capacity
to meet the customer demand. The restoration of the LSL becomes high priority if its failure
causes capacity shortfall in the northwest and the situation cannot be managed by available
operational measures.

The cost of spare equipment for the LSL was not included in Table 3 of the Application. In
addition to the four-circuit spare towers, Hydro One will be carrying the poles for the
temporary bypass circuits, spare conductors, insulators, skywires and fibers, and other
hardware, which are applicable to restoration of any section of the LSL as well as the
existing 230 KV transmission circuits. The cost of these and other spares will be included in
the overall Hydro One plans for the spares.

Hydro One designs its transmission lines to limit cascading by providing suspension towers
with longitudinal resistance. The 1998 ice storm shows that the Hydro One design criteria
prevented cascading failures.

e In any event, as a result of these and other events the Canadian Standards have
been updated which are reflected in the most recent standards which are being
adhered to in the Hydro One designs. The tower design prevents the cascading
effects using the following loading conditions:

e Broken Wires at 75% unloaded tension (two ground wires or two conductors, one
on each side of structure in opposite directions).
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OEB Staff Interrogatory # 8

Reference:

EB-2017-0364 Evidence, Hydro One’s Application filed on February 15, 2018, Exhibit B, Tab 7,
Schedule 2, Page 2

Incremental Maintenance Costs

Hydro One provides that its existing maintenance programs will be leveraged to perform
maintenance on the Lake Superior Link line. The expected maintenance costs of both Hydro
One’s existing corridor widened to accommodate the Lake Superior Link and new Dorion
corridor have been compared and are provided below for reference purposes.

Table 1
. Maintenance Average
Right-of-Way (ROW) Type Program Annual Cost (3000s)
Vegetation $442

Maintenance

Hydro One’s Existing Overhead Lines $285
EWT Maintenance
Average $727
Annual Cost
Vegetation $782

Maintenance

Overhead Lines $562
Maintenance

Widened EWT and Dorion
ROW - Inclusive of LSL

Average $1.344
Annual Cost ’

Incremental Annual Maintenance Cost-
Widened Corridor for Lake Superior Link

$617

13
14

15
16
17
18
19
20

Maintenance activities, such as patrols on the existing East-West Tie line and the new Lake
Superior Link line, will be bundled to improve productivity and reduce mobilization costs.
Additionally, the new line will be designed and constructed to meet Hydro One’s standards,
which will minimize total life cycle cost. All components of the Lake Superior Link project are
expected to last more than 50 years. As such, this line does not require component condition

assessments for the first 50 years.
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System Impact Assessment Report

Findings
The SIA identified the following:

1.

The project will have no material adverse impacthanreliability of the integrated power
system. The proposed modifications are expectée tdequate for the targeted westward
transfer level of 450 MW across the East-West Tie;

The modifications proposed by the connection appli¢or the terminal transformer stations are
acceptable to the IESO;

The proposed reactive control devices are appriepi@gacontrol voltages within applicable
ranges under all foreseeable conditions. Sincedliages near the project are strongly
dependent on the flows across the East-West Tievétng significantly throughout the day,
these reactive control devices will likely be sWwigd multiple times a day;

The existing parallel 115 kV circuits A5A, A1B aildM between Alexander SS and Marathon
TS are adequate to support a westward transfebitidypacross the East-West Tie of 450 MW,
while respecting normal contingencies;

Under the North American Electric Reliability Corption’s (NERC) definition of the Bulk
Electric System (BES), all the 230 kV transmisseguipment installed for this project will be
categorized as BES elements;

At the westward transfer levels of about 450 MWH&d in this report, the project’s equipment
will not fall within the Northeast Power Coordinagi Council (NPCC) definition of the Bulk
Power System (BPS). As stated in the final SIA repoderCAA_ID 2016-568 it is expected
that, once the new SVC is installed at Marathonth& East-West Tie transfer capability can be
increased to 650 MW westward. At this increasaddfer level, Marathon TS, together with all
of the 230 kV circuits that terminate at that stat{existing: M23L, M24L, W21M and W22M,
and new: M37L, M38L, W35M and W36M) are expectedaibwithin the NPCC's BPS
definition. Additional tests will be required totdemine the future status of the terminal
transformer stations, once the model for the MamatBVC becomes available;

Extreme contingencies that result in the loss efftlur 230 kV circuits of the East-West Tie
such as failure of a quadruple circuit tower casultein separation between the Northwest
transmission zone and the rest of the IESO-coetialrid. Following such events, timely
system restoration is critical to avoid the risksapply shortages to the customers in the zone;
and

Outages to the existing East-West Tie circuits bélrequired to install the project, especially
the 35 km section between Wawa TS and Marathon Ai&@ewthe existing double circuit towers
of W21M and W22M will be replaced with quadrupleccit towers to accommodate the new
W35M and W36M circuits. An outage plan that consdime details of this replacement has not
been presented to the IESO at the time of thisrtepo

Connection Requirements

1.

To avoid any possible conflict between the operatibthe updated NW SPS 2 and the local
voltage based capacitor and reactor switching sebethe connection applicant must initiate in
a timely manner a review of the voltage settingalbthe local schemes by the IESO, participate
as the equipment owner in the review and implertfenhew settings, once agreed upon, in a
timely manner.

Note: the connection applicant initiated this psxwith the IESO in February, 2018.

After finalizing the engineering design, the cortimtapplicant shall submit a restoration plan
acceptable to the IESO that documents the restaraptions for the East-West Tie corridor and

Final SIA Report CAA ID 2017-628 2



System Impact Assessment Report

describes how the circuits will be restored follogriextreme contingencies such as the loss of
towers.

3. At least twenty four months before the commenceroésystem-impactive project related
outages, the connection applicant shall submitidage plan acceptable to the IESO for the
installation of the 35 km section between Wawa & ldlarathon TS where the existing double
circuit towers of W21M and W22M will be replacedtvguadruple circuit towers.

4. The connection applicant shall satisfy all genezglirements listed in section 2 of this report.

Recommendations

As previously recommended in CAA_ID 2016-568, whies existing synchronous condenser, C8,
at Lakehead TS reaches its end-of-life, the commeeipplicant is recommended to consider
replacing it with an SVC that has a rating of atstet 100 Mvar.

— End of Section —

Final SIA Report CAA ID 2017-628 3
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OEB Staff Interrogatory # 5

Reference:
EB-2017-0364 Evidence, Hydro One’s Application filed on February 15, 2018, Exhibit B, Tab 1,
Schedule 1, Page 12

Hydro One requests that a decision on this its application be rendered by October 2018.

Interrogatory:

a) Does Hydro One need a decision by October 2018 to meet its proposed December 2021 in-
service date? If not, when does Hydro One need a decision from the OEB? Please explain
and identify critical path items in Hydro One’s project scheduling and planning.

b) What requirements (approvals, permits etc.) does Hydro One need to satisfy before it can
start construction, if Hydro One is selected to build the new East-West Tie line?

Response:
a) In order to meet the December 2021 Hydro One will require:

e leave to construct approval no later than January, 2019, to initiate procurement
activities associated with long lead time items; and
e EA approval by August, 2019, so that construction can commence.

See the Table below for an updated construction schedule that assumes Leave to Construct
approval in January of 2019. Additionally, a scenario analysis is provided at Exhibit I, Tab 1,
Schedule 7, to illustrate the impact to the schedule and cost should an EA approval not be
received by August of 2019.
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The current schedule is provided in the Table below:

TASK START FINISH

Submit Section 92 Application to OEB February 2018

Projected Section 92 Approval February 2018 January 2019

Execute EPC Contract with SNCL January 2019
Environment Assessment and Consultation

Obtain EA Approval from MOECC January 2018 August 2019

Ongoing First Nations & Métis

Consultation and Consultation February 2018 December 2021

with Stakeholders

Lines Construction Work

Real Estate Land Acquisition March 2018 May 2020
Detailed Engineering March 2018 Oct 2019
Tender and Award Procurement January 2019 July 2020
Construction September 2019 November 2021
Commissioning September 2021 December 2021
In Service December 2021

! Assumption: Declaration Order approved by MECP Minister
Please refer to Attachment 1 for Gantt Chart

b) Final requirements for approvals and permits will be outlined in EA approval
documents. Studies and consultation conducted as part of the EA will inform this final
determination.
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the spare towers are included. If not confirmed, explain whether HONI will seek recovery of
these spare tower costs and how it will seek recovery of them cost.

d) Explain in detail how the anti-cascading criteria of installing an anti-cascade tower every
10km has been considered in the restoration plans?

e) Explain in detail whether HONI has performed a residual static load analysis or an acceptable
damage limit analysis to confirm that thel0km spacing is appropriate for the Lake Superior
Link. If yes, provide the analysis. If no, explain in detail how HONI will determine that in
the event of a failure that 20km of line would not also collapse.

f) Provide a map showing the placement of anti-cascading structures in as much detail as
possible.

Response.
a) The question is unrelated to the “outage plan” during the construction. Instead, bullets i to v

seem to be related to the restoration plan in the case of tower failures. Hydro One is
developing the restoration plan and,

Depending on the conditions and logistics at the time, it is expected that one failed
tower inside the Pukaskwa National Park would be fully restored within 8 days, by
replacing it with a spare tower from Thunder Bay and using similar installation
method and tools as those used in the construction in 2020. If the conditions are not
favourable to allow timely replacement of the failed tower, at first two temporary
bypass circuits are expected to be installed within 6 days to allow more time for the
restoration of the tower and connection of all four circuits.

Hydro One will assess the system conditions and its capacity to meet the customer
demand. The restoration becomes high priority if there is capacity shortfall. It
should be noted that except during the draught season, there will be sufficient
hydroelectric generation in the Northwest, as well as potential for import from
Manitoba and Minnesota, to avoid customer interruptions during most of the
restoration time. Additionally, the risk of customer interruptions and restoration time
are similar if a storm inside the park causes failure of a quad-circuit tower or a similar
storm outside the park causes failure of both towers of the new and existing East-
West Tie lines.

Hydro One will follow its “Erecting an Emergency Restoration Structure” document
in response to the event. The decision on whether to construct a temporary bypass line
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using emergency repair structures or to make permanent repairs immediately will be
made by Hydro One’s Transmission Lines in consultation with the Grid Operations.

iii.  Restoration time of a failed tower outside the park will be similar to the restoration of
a tower inside the park. If only one double-circuit tower fails (the second double-
circuit transmission line remains in-service), depending on the system conditions at
expected time for the replacement of the failed tower, it may not be necessary to
install temporary bypass circuits. Otherwise, temporary bypass is expected to be
installed within 6 days to allow more time for the restoration of the tower.

iv.  See response to ii above.

v.  Hydro One is currently considering keeping two four-circuit spare towers in Thunder
Bay. Since the four-circuit section of the LSL inside the park is mostly sheltered and
the spans are long, it is unlikely that more than two towers would collapse in one
incident (except for a storm more severe than what is expected once in hundred
years). The cost of two spare towers is estimated at about $150,000.

Hydro One, in consultation with the IESO, will assess the system conditions and its capacity
to meet the customer demand. The restoration of the LSL becomes high priority if its failure
causes capacity shortfall in the northwest and the situation cannot be managed by available
operational measures.

The cost of spare equipment for the LSL was not included in Table 3 of the Application. In
addition to the four-circuit spare towers, Hydro One will be carrying the poles for the
temporary bypass circuits, spare conductors, insulators, skywires and fibers, and other
hardware, which are applicable to restoration of any section of the LSL as well as the
existing 230 KV transmission circuits. The cost of these and other spares will be included in
the overall Hydro One plans for the spares.

Hydro One designs its transmission lines to limit cascading by providing suspension towers
with longitudinal resistance. The 1998 ice storm shows that the Hydro One design criteria
prevented cascading failures.

e In any event, as a result of these and other events the Canadian Standards have
been updated which are reflected in the most recent standards which are being
adhered to in the Hydro One designs. The tower design prevents the cascading
effects using the following loading conditions:

e Broken Wires at 75% unloaded tension (two ground wires or two conductors, one
on each side of structure in opposite directions).



N -

© 00 N oo 0 b~ w

Filed: 2018-09-24
EB-2017-0364
Exhibit |

Tab 2

Schedule 65

Page 4 of 4

e Non-uniform ice loading conditions as per CSA 60826 — Wawa and Thunder Bay
using 100% of ice on one side and 70% of ice on the other.

e For the above, the 10km anti-cascading criteria is an extra contingency that
improves the installation time and ensures the line reliability.

e) Structure analysis have been performed and in the event of one tower collapses, the results
shown that only a couple of structures ahead and back will be affected.

f) Please refer to the overview map in Attachment 1 of Exhibit I, Tab 2, Schedule 24.
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System Impact Assessment Report

Findings
The SIA identified the following:

1.

The project will have no material adverse impacthanreliability of the integrated power
system. The proposed modifications are expectée tdequate for the targeted westward
transfer level of 450 MW across the East-West Tie;

The modifications proposed by the connection appli¢or the terminal transformer stations are
acceptable to the IESO;

The proposed reactive control devices are appriepi@gacontrol voltages within applicable
ranges under all foreseeable conditions. Sincedliages near the project are strongly
dependent on the flows across the East-West Tievétng significantly throughout the day,
these reactive control devices will likely be sWwigd multiple times a day;

The existing parallel 115 kV circuits A5A, A1B aildM between Alexander SS and Marathon
TS are adequate to support a westward transfebitidypacross the East-West Tie of 450 MW,
while respecting normal contingencies;

Under the North American Electric Reliability Corption’s (NERC) definition of the Bulk
Electric System (BES), all the 230 kV transmisseguipment installed for this project will be
categorized as BES elements;

At the westward transfer levels of about 450 MWH&d in this report, the project’s equipment
will not fall within the Northeast Power Coordinagi Council (NPCC) definition of the Bulk
Power System (BPS). As stated in the final SIA repoderCAA_ID 2016-568 it is expected
that, once the new SVC is installed at Marathonth& East-West Tie transfer capability can be
increased to 650 MW westward. At this increasaddfer level, Marathon TS, together with all
of the 230 kV circuits that terminate at that stat{existing: M23L, M24L, W21M and W22M,
and new: M37L, M38L, W35M and W36M) are expectedaibwithin the NPCC's BPS
definition. Additional tests will be required totdemine the future status of the terminal
transformer stations, once the model for the MamatBVC becomes available;

Extreme contingencies that result in the loss efftlur 230 kV circuits of the East-West Tie
such as failure of a quadruple circuit tower casultein separation between the Northwest
transmission zone and the rest of the IESO-coetialrid. Following such events, timely
system restoration is critical to avoid the risksapply shortages to the customers in the zone;
and

Outages to the existing East-West Tie circuits bélrequired to install the project, especially
the 35 km section between Wawa TS and Marathon Ai&@ewthe existing double circuit towers
of W21M and W22M will be replaced with quadrupleccit towers to accommodate the new
W35M and W36M circuits. An outage plan that consdime details of this replacement has not
been presented to the IESO at the time of thisrtepo

Connection Requirements

1.

To avoid any possible conflict between the operatibthe updated NW SPS 2 and the local
voltage based capacitor and reactor switching sebethe connection applicant must initiate in
a timely manner a review of the voltage settingalbthe local schemes by the IESO, participate
as the equipment owner in the review and implertfenhew settings, once agreed upon, in a
timely manner.

Note: the connection applicant initiated this psxwith the IESO in February, 2018.

After finalizing the engineering design, the cortimtapplicant shall submit a restoration plan
acceptable to the IESO that documents the restaraptions for the East-West Tie corridor and

Final SIA Report CAA ID 2017-628 2



System Impact Assessment Report

describes how the circuits will be restored follogriextreme contingencies such as the loss of
towers.

3. At least twenty four months before the commenceroésystem-impactive project related
outages, the connection applicant shall submitidage plan acceptable to the IESO for the
installation of the 35 km section between Wawa & ldlarathon TS where the existing double
circuit towers of W21M and W22M will be replacedtvguadruple circuit towers.

4. The connection applicant shall satisfy all genezglirements listed in section 2 of this report.

Recommendations

As previously recommended in CAA_ID 2016-568, whies existing synchronous condenser, C8,
at Lakehead TS reaches its end-of-life, the commeeipplicant is recommended to consider
replacing it with an SVC that has a rating of atstet 100 Mvar.

— End of Section —

Final SIA Report CAA ID 2017-628 3
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e Hydro One has submitted the outage request to the IESO (Exhibit I, Tab 1, Schedule
2, Attachment 1).

e Exhibit I, Tab 1, Schedule 2, Attachment 2 reflects the discussions between Hydro
One and the IESO regarding this outage.

e Exhibit I, Tab 1, Schedule 2, Attachment 3 is Hydro One’s request from the IESO to
acknowledge the discussions and the plan for this outage.

e Exhibit I, Tab 1, Schedule 2, Attachment 4 is the IESO’s acknowledgement of the
discussions and the plan for this outage.

g) Hydro One does not anticipate any need for an outage beyond two weeks. The outage plan
has been developed to maximize all possible work (mobilization, yard preparation,
foundations, tower assembly, etc.), before starting the outage. This will ensure that the outage
time can be optimized to replace the towers. However, should the need arise due to an
unexpected delay, please refer to contingency mitigations provided in response to sub-part c)
of this interrogatory.
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Sent: Thursday, July 12, 2018 11:24 PM

To: David Devereaux (david.devereaux@ieso.ca); Udayan.Nair@ieso.ca; Fred Ipwanshek
(fred.ipwanshek@ieso.ca)

Cc: Rebellon, Pedro (pedro.rebellon@ieso.ca); frank.peng@ieso.ca; NOBLE Brian
(brian.noble@HydroOne.com); Ahmed Rashwan (Ahmed.Rashwan@ieso.ca); Adam Tschirhart; Boris
Vujasinovic

Subject: Hydro One EW Tie Additions

Dave/Udayan/Fred,

Thanks for taking the time last week, and previous, to discuss Hydro One’s proposed double W21/22M
outage to facilitate stringing the two new additional EW Tie circuits on the existing structures through
the Pukaskwa National Park.

A NOMS Slip #20-00493 with corresponding IESO #1-00090519 has been submitted for the time period
August 10" thru August 24" 2020 to reflect the double circuit outage. The outage will be Continuous
and for now we'll work with a sliding 15 day Recall.

Although between the major Ontario stakeholders, namely the IESO, OPG and Hydro One, this will be an
ongoing discussion involving respective studies, applicable System Limit determinations and production
values, among other items leading towards execution, the following will hopefully serve in meeting the
IESO requirement for an outage plan two years in advance of the actual outage as per instructions via
the OEB hearings.

Below are some notes we discussed, plus some additional default comments we’ll continue to discuss
moving forward.

- For the planned 2020 outage period, our expectation is to have all Hydro One elements in
the Northwest (NW) available. There will be no other major planned work and/or minor
outages to impactive elements during the WxM outage.

- Priority will be placed upon this particular EW outage set.

- Any planned NW outages preceding the EW outage will be scheduled to return to service 4
weeks in advance of the August 10" start date to allow for any planned or forced extensions
on elements impactive to the overall posture.

- The Northeast will be similarly postured with respect to impactive BES elements deemed
supportive of the EW outage, including the Hanmer x Claireville 500 corridor thru Essa.

- We'll need to have further conversations once you’ve conducted your studies, specifically
with OPG, Minnesota, Manitoba and MISO.

- Generation requirements and Limits specifically concerning Bowater, Thunder Bay and the
Atikokan unit will also need consideration.

Below is a briefing summary | produced a few months ago and should serve as bulk requirements on our
forward conversations.

Background

Hydro One has undertaken a detailed assessment to develop a competitive tender to design, build and
operate the proposed East-West Tie transmission line enhancement. The project is a double-circuit
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230kV transmission line, spanning approximately 450km from Lakehead TS to Marathon TS to Wawa TS,
and is intended to increase the total transfer capability of the Interface from its current 300MW to
450MW by 2021, and further to 650MW by 2024.

The current East-West Tie is comprised of two 230kV circuits from Lakehead to Marathon — this overture
would increase the circuit number to a total of four circuits, thereby increasing the transfer capability.

Project History

In 2012 the Ontario Energy Board released a Request for Proposal (RFP) requesting bids for the
development, construction, ownership and operation of a high voltage transmission line to increase
the transmission capacity between Lakehead, Marathon and Wawa TS’s in Northern Ontario.

In 2013 NextEra and Enbridge partnered to submit a bid as Upper Canada Transmission (UCT),
further referred to in this Briefing as NextBridge, and subsequently selected as the preferred bidder.
Both Hydro One and SNC-Lavalin, via its subsidiary Altalink, bid the RFP independently and were
deemed runners-up.

NextBridge proceeded with the preparation and completion of an individual Environmental
Assessment (EA) under the Ontario Environmental Assessment Act with the EA currently undergoing
governmental review.

In parallel, NextBridge has applied for Leave to Construct pursuant to Section 92 of the Ontario
Energy Board Act.

Upon receipt of the NextBridge Section 92 application, the Ontario Minister of Energy directed the
Independent Electricity System Operator (IESO) to conduct a review of the project needs assessment
and cost estimate.

Recent Developments

In anticipation of an opportunity to submit a competing application for Leave to Construct (LTC),
Hydro One and SNC-Lavalin Inc. have formed a partnership to jointly pursue the LTC with a modified
corridor routing.

The key difference between the 2 competing bids, is that the Hydro One/SNC-Lavalin proposed
corridor will be shorter in length; 400km as opposed to 450km, with the route reduction to be
constructed on, and take advantage of, the existing EW Tie Marathon by Wawa section right-of-way
(ROW) through the Pukaskwa National Park. NextBridge’s proposal is to route outside of the Park
boundary.

The proposal is also expected to have less environmental impacts and be lower in construction
capital costs.

Proposal

The map below shows the existing NextBridge route around the Pukaskwa National Park.

Page 2 of 5
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= The Hydro One/SNC-Lavalin proposal through the Park involves adding the 2 new circuits to
modified towers on the existing Marathon by Wawa ROW.

= There is no requirement to widen the existing ROW resulting in significantly less impacts during
construction.

= The steel for the tower modifications would be delivered by helicopter and lowered to the ground.

= [frequired, foundation modifications and guy anchors will be installed by drilling into local rock.
These will anchor the tower body to the ground, increasing the towers structural capacity. The
machinery is tracked and lightweight ensuring minimal impact to the ground.

= Any material(s) to be removed from the existing towers would be bundled on the ground within the
existing ROW and then flown out by helicopter to off-site recycling yards.

= The conductor for the two new circuits will be installed by helicopter.

Proposal Benefits

= A 10% shorter route by utilizing the existing ROW and modifying existing towers in the Pukaskwa
National Park, reducing environmental impacts and allowing for significant construction savings.

= Lower design and build cost are achievable through an optimized design solution for the portion of
the route outside the Park.

= Lower Operating and maintenance costs by leveraging Hydro One’s existing maintenance and
infrastructure programs

= Superior First Nations partnership involving construction and ownership benefits that are shared
with communities and modeled after industry leading practices and recent successful transactions.

=  Cost certainty through a “not to exceed” construction price to be confirmed in the Hydro One Leave
to Construct submission.

Operational Comments

= System Operations has studied the proposed work scope considering a 15 day, No Recall double
WxM circuit outage would be required to facilitate the proposal.

=  Both circuits out of service constitute an Ontario East West separation.

= This posture would require a very high degree of coordination between H1, the IESO, Ontario Power
Generation (OPG), Manitoba Hydro Electric Board (MHEB), Minnesota Power and Light (MPL), the
Mid-West Independent System Operator (MISO) and other Stakeholders.
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= This scenario would require scheduling other planned Hydro One and Customer work in the
Northwest (NW) as the West system is placed in the most secure posture possible while separated
from the East, including 115kV generation sources.

=  There will be a heavy reliance on generation in the West from an OPG hydraulic perspective. An EW
Separation bottles their NW generation, so water levels and flows would need to be managed in
advance to meet forecasted BES conditions.

= There will be reliance on the Minnesota and Manitoba Ties and limit constraints are expected to
manage transient stability of the NW generators.

= The K21W and K22W may be required to operate free flowing to support a contingency NW. The
IESO and MHEB will have to agree to the Phase Shifters set to neutral tap.

= Both MHEB and MPL will have to agree to keep critical elements in service within their system to
maintain stability. Both entities have no major work scheduled for 2020 or 2021 that would affect
the Interfaces.

* The Hydro One 230V system will have to be fully in service along with all 230/115kV Auto
Transformers and all Reactors available.

Operational Summary

Although not normally desirable, at this point, System Operations studies with multiple parameters
indicate the proposed plan is achievable. The main issues will be controlling high voltage and OPG's
ability to plan and manage hydraulic components, but again, this planned posture would require a very
high degree of coordination between H1, the IESO, OPG, MHEB, MPL, MISO and other Stakeholders.

Operational Specifics
The following internal requirements are necessary for the posture to be executed.
Kenora Area

Kenora T1 and the attached Reactor must be available for voltage support and the 115 kV area bounded
by Circuits K3D, K6F and the Kenora TS 230/115 kV Autotransformer T1 must also be in service.

In order to maintain support and stability in the Kenora area, production and water management can be
split between Whitedog Falls and Caribou Falls.

Dryden Area
Dryden T21 and T22 with Reactors to be available.

Fort Frances Area

Fort T1 and T2 with Reactor to be available.

Moose Lake Area

Mackenzie T3 and the Reactor to be available.

Lakehead Area
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Lakehead Auto Transformers T7 and T8, B6M and A5A to be in service.

Lakehead C8 available.

Birch TS 115kV yard fully in service.

Q9B to remain in service in order to have the Thunder Bay GS units available to the system.

Marathon Area

Marathon T11 and T12 with Reactors available for voltage control.
T1M/AS5A to be in service.

Algoma Area

Algoma T5 and T6 to remain in service for voltage support to thel15kV system.

Thanks again for your time, and please let me know if I've missed or misstated anything in our
discussions and/or additional requirements you feel are needed on our path forward. Once you guys
have some further information, lets meet again and discuss — | can arrange such when needed. As
stated above, it is important the IESO acknowledges our plan and timestamp wrt the two year
advanced outage plan requirement, so if I could ask that a formal response be sent, it would be
greatly appreciated.

As always, any questions, comments and/or concerns, please reach out.
Talk soon.

Darin

Darin Chayka

Manager, Grid Operations

Operating Planning, System Operations
Ontario Grid Control Centre

Hydro One Networks Inc.

Cell: 705828 0150

Email:  Darin.Chayka@HydroOne.com
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Sent: Friday, September 07, 2018 3:24 PM

To: CHAYKA Darin

Cc: David Devereaux; Pedro Rebellon

Subject: RE: Hydro One EW Tie Additions - IESO response

*** Exercise caution. This is an EXTERNAL email. DO NOT open attachments or click
links from unknown senders or unexpected email. ***

Darin

Here is the IESO response for OEB staff IR 2 (f)

“The IESO has met with Hydro One to discuss the East West tie line addition and the related outage
requirement. Hydro One provided the IESO with an overview of the work that will be performed during
the outage and informed the IESO that the tentative timeline for the W21M + W22M outage is Aug
2020. The IESO and Hydro One will continue to have these discussions.

Could you please confirm with your Reg Affairs group if they will be providing any of the written

correspondence between the IESO and Hydro One on this issue. Also, let me know if you need anything
else from us.

Thanks.

Maia

Maia Chase| Senior Advisor - Regulatory Affairs, IESO| Station A, Box 4474, Toronto, Ontario, M5W
4E5| T: 905.403.6906 C: 905.301.6179 |Email: maia.chase@ieso.ca| Web: www.ieso.ca
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Risk
Counter

Risk Title

Because this EA Amendment procedure is unprecedented with
the MOECC it is unclear at this time if it will be accepted by the
MOECC. MOECC may require HONI to begin at a different stage
gate in the IEA process (ie new TOR, or new EA). A condition
required to proceed; Note risk updated in September 2018 to
reduce probability ranking as more clarity around process is now
available

Risk Status

ACTIVE

Lake Superior Link
Risk Register

Probability Ranking

UNLIKELY 25% - 49%

Cost Impact
Estimate

Schedule Impact

Order of magnitude 2+
years for EA approval

Filed: 2018-09-24
EB-2017-0364
Exhibit 1-1-13
Attachment 1
Page 1 of 3

Additonal Comments on Cost and Schedule

Cost impact initially not carried as would greatly alter
working assumptions; now additional cost included in
LSL cost update, based on current knowledge of
regulatory approval process - assuming Declaration
Order or Individual EA using publicly available work from
NextBridge; if NextBridge approval/work cannot be
referenced then order of magnitude cost is increased by
approximately $20M

Additional studies, reports and/or consultation, including open houses.

2018 update: Initially intended for EA Amendment scope. This
contingency is now included in the cost, however, approach of Declaration
Order and IEA for entire route add additional scope and cost which is now also
included in the updated cost.

CLOSED

LIKELY 75% - 94%

Cost incorporated into updated base cost for
Enviornmental Approvals

Construction delays due to above risk #2; cost included in EPC
cost impact due to delays

ACTIVE

LIKELY 75% - 94%

If EA Approval granted later then Aug 2019; need to re-
base schedule and cost

Additional cost to explore other routing alternatives for Park
section. September 2018 update: Initially intended for EA
Amendment scope. This contingency is now included in the cost,
however, approach of Declaration Order and IEA for entire route
add additional scope and cost which is now also included in the
updated cost.

CLOSED

VERY LIKELY 95% - 100%

Cost incorporated into updated base cost for
Enviornmental Approvals

EPC Contractor has to use four circuit towers around Loon Lake /
Dorion, refer to above risk #4

Inactive

REMOTE 0% - 24%

EPC Contractor has to make a bypass around Loon Lake / Dorion,
refer to above risk #4

CLOSED

VERY LIKELY 95% - 100%

If there is a separate commercial entity (including Hydro One as
well as other entities) which will be the owner of the
infrastructure within PNP will this affect the license agreement
and the ability to consider this as existing infrastructure (ie not a
new development)?

ACTIVE

REMOTE 0% - 24%

Potential delays to agreements; not likely cost
implications; refer to schedule delay scenarios

A large portion of the EA document needs to be rewritten to
reflect the design, construction, maintenance and operation
practices of Hydro One.

CLOSED

VERY LIKELY 95% - 100%

Incorporated into updated
Sept 2018 schedule

Cost incorporated into updated base cost for
Enviornmental Approvals

Nextbridge IEA was intended to meet the MNRF Class EA
requirements for both the disposition of Crown land and works in
Provincial Parks. We will need to follow up with the MNRF to
confirm that this EA and the subsequent Amendment meet their
Class EA requirements. MNRF may require further information or
time to conduct further Class EA work of their own.

ACTIVE

EVEN ODDS 50% - 74%

2-3 months delay to start of
construction

Risk cost impact combined with risk 10

10

Nextbridge IEA was intended to meet the Ministry of
Infrastructures Class EA requirements for the disposition or
modification of 10/ORC lands. Nextbridge was to submit
additional information to MOI under a separate cover that is not
currently in the public realm. There may be no trigger for the
Class EA or if there is the MOl may deem the current IEA and
additional information provided by Nextbridge inadequate to
meet their Class EA requirements.

ACTIVE

LIKELY 75% - 94% $

1,000,000

2-3 months delay to start of
construction

11

Schedule impact due to delays under S. 35. (expropriation
delaying construction)

ACTIVE

UNLIKELY 25% - 49% S

1,000,000

6 month delay

12

A written plan for construction will need to be submitted per
article 8.01 of the current licence agreement. Parks Canada will
not approve the modification of the route. A condition required to
proceed with base scenario.

ACTIVE

REMOTE 0% - 24%

Risk would result in route around Pukaswka National
Park; development costs same

13

Parks Canada Detail Impact Assessment; September 2018 update:
Although basic or detailed impact assessment expected under
CEAA - no additional cost originally included in budget as Parks
Canada indicated they would allow use of existing IEA document.
This is not the case, as conveyed in July 2018, due to the more
complicated scope and addition of Dorion route in IEA ToR.

CLOSED

LIKELY 75% - 94%

Not a Risk

Cost incorporated into updated base cost for
Enviornmental Approvals

14

Analyses, Studies and reports within the EA will need to be
amended to reflect the changes in routing and construction
practices (such as ROW width, access). Many of these studies are
time sensitive and seasons specific. We may need 4 seasons to
complete all of the necessary studies. There is also the risk that
early access agreements will not be in place to allow for
conducting the studies at the appropriate time.

ACTIVE

UNLIKELY 25% - 49%

6 month delay to start of
construction

Cost captured in Risk 20

15

Delay in coordinating Indigenous monitors which may be required
for various studies including Archaeology and Natural Heritage.

ACTIVE

UNLIKELY 25% - 49%

6 months delay to
construction start

Not likely a significant additional cost, only affects
schedule and any resulting costs from schedule delay
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Risk
Counter

16

Risk Title

The reaction by Indigenous communities to additional
consultation from Hydro One is uncertain. Indigenous
communities may be limited in the extent they can share
information with Hydro One given existing agreements with Nx. (
Cost Incorporates risks 26-29)

Risk Status

ACTIVE

Lake Superior Link
Risk Register

Probability Ranking

EVEN ODDS 50% - 74% | $

Cost Impact
Estimate

1,000,000

Schedule Impact

6-12 month delay to
construction start

Additonal Comments on Cost and Schedule

17

If leave to construct is awarded to Hydro One and NxB EA is not
complete there is a risk of NxB not completing the EA.

ACTIVE

EVEN ODDS 50% - 74%

6 months delay to
construction start

Cost implications difficult to determine, as it is not clear
if portions of NextBridge work may be utlized by Hydro
One; refer to Risk 1

18

Indigenous monitors may need to be present for Geotechnical
studies.

ACTIVE

VERY LIKELY 95% - 100%

3-6 month delay to
construction start

Cost risk captured in Risk 15

19

Permits for such things as water crossings, roads, tree clearing
etc. may run into delays or added costs depending on availability
and requirements of Regulatory staff and other stakeholders (ie
Sustainable Forest Licencees).

ACTIVE

EVEN ODDS 50% - 74% | $

1,200,000

(3-6 month delay)

20

There is a risk that various environmental features may delay,
post-pone or constrain construction activities by imposing timing
restrictions. Eg. Species at Risk, nesting birds, water crossings,
wet terrain. May also result in unplanned studies or mitigation.

ACTIVE

LIKELY 75% - 94%

SNCL Risk

21

Stage 2 Archaeology, Cultural Heritage Evaluation Report and
Heritage Impact Assessment may have findings that could result
in additional studies (such as Stage 3 or 4 archaeological
investigations) if mitigation or avoidance is not possible.

ACTIVE

EVEN ODDS 50% - 74%

Exclude from risk model and
capture in S92 conditions

22

Archaeological findings may cause delays to construction and
modification to construction access routes or structure locations.
Archaeology may not be fully complete before construction
begins and may result in the adjustment to construction staging.
May cause delays which may result in CCN's.

ACTIVE

EVEN ODDS 50% - 74%

Exclude from risk model and
capture in S92 conditions

23

Requirement for clearance letters from MTCS can cause delays by
slow turn around.

ACTIVE

REMOTE 0% - 24% $

600,000

1-2 month delay in
construction start

24

Environmental Monitoring commitments made in the IEA and
required by Regulator Permits may result in added analysis,
studies and reports (ie Turbidity and Total Suspended Solids at
water crossings).

ACTIVE

LIKELY 75% - 94%

SNCL to take on risk of
construction delays

25

POST EA Work During and Post Construction may be higher than
anticipated

CLOSED

VERY LIKELY 95% - 100%

Cost incorporated into updated base cost for
Enviornmental Approvals

26

Indigenous communities may decide to remove themselves from
the consultation process, which can affect the consultation
budget.

ACTIVE

REMOTE 0% - 24%

combine with 15

Risk cost captured in Risk 15

27

Indigenous communities may request additional meetings in
order to conclude the consultation process which can delay
necessary approvals and affect the consultation budget

ACTIVE

REMOTE 0% - 24%

combine with 15

Risk cost captured in Risk 15

28

Indigenous communities may raise issues that Hydro One cannot
respond to and must be addressed by the Crown, which can delay
necessary approvals and affect the consultation budget.

ACTIVE

REMOTE 0% - 24%

combine with 15

Risk cost captured in Risk 15

29

Additional Indigenous communities may assert rights in the
Project area and request to be consulted which can delay
necessary approvals and affect the consultation budget.

ACTIVE

REMOTE 0% - 24%

combine with 15

Risk cost captured in Risk 15

30

The risk of the regulatory approval taking longer than anticipated
and not having visibility on when the EA approval will be received

ACTIVE

LIKELY 75% - 94%

If EA Approval granted later then Aug 2019; need to re-
base schedule and cost

31

Land Value Study results lower than individual full narrative
property appraisals.

CLOSED

UNLIKELY 25% - 49%

Risk materialized; cost impact ($500K) reflected in
revised base budget

32

Property owner delayed authorisation or refusal to grant access
for studies and assessments prior to s.92 approval.

ACTIVE

REMOTE 0% - 24%

minimal schedule impact

33

Refusal to grant option for permanent lands rights, necessitating e|

ACTIVE

EVEN ODDS 50% - 74% | $

2,400,000

nil

Construction can be managed around the 14-18 months
expropriation process, without impacting 1/S

34

Compensation for Business Disruption/Loss associated in the
grant of permanent land rights.

ACTIVE

UNLIKELY 25% - 49% S

800,000
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Risk

Risk Title
Counter

Underlying rights within Provincial Crown lands, e.g. minerals

Risk Status

Lake Superior Link

Risk Register

Probability Ranking

Cost Impact

Estimate

Schedule Impact

Additonal Comments on Cost and Schedule

order/IEA approval for LSL

35 (consent approval). ACTIVE EVEN ODDS 50% - 74% 500,000
Project requirements for route result in impact to primary
residence or major out building (Buyout/Relocation). i ialized; i i i
36 ) g (Buyout/| ) CLOSED UNLIKELY 25% - 49% Risk materialized; cost impact reflected in revised base
budget
Obtaining agreement and associated permits from FN (Pays Platt
and Michipicoten) to accept current rental formula with other FN
37 (annual amount). ACTIVE LIKELY 75% - 94% Cost impact, if materialized is on OM&A
38 Und'efi‘ned aFcess roa?d for temporary requirements (relying on ACTIVE LIKELY 75% - 94% 525,000
preliminary information).
Unable to procure necessary Land Agent resources in a timely
manner (substitute with internal staff).
39 ACTIVE REMOTE 0% - 24% 260,000
Real Estate Buyouts found in the last moment (already addressed
20 within Risk 36). CLOSED VERY LIKELY 5% - 100% Risk materialized; cost impact reflected in revised base
budget
a IESO.may. reject th.e 15 days double circuit outage as it does not CLOSED REMOTE 0% - 24%
consider it as a valid plan
0 15 days double circuit outage cancelled two weeks be_fore ACTIVE REMOTE 0% - 24% 5,000,000
scheduled start date. New start date moved to following year.
3 15 d_ays double circuit outage delayed for one week, 1 day before ACTIVE REMOTE 0% - 24%
original scheduled start date.
m Slnglf-: CII’CLI-It outage(s) start dela_yed four hours in the morning of ACTIVE EVEN ODDS 50% - 74% 600,000
starting daily outage ($100k per instance)
5 Commuanatlon cost dge to POST EA_V\_/ork During and Post ACTIVE VERY LIKELY 95% - 100% 300,000
Construction may be higher than anticipated
Risk that Indigenous Communities request more than industry-
46 typical study scopes ACTIVE EVEN ODDS 50% - 74% Cost risk captured in Risk 15
Result is del d iated cost as described in Risk
47 |MECP does not approve NxB EA by end of Q4 2018 as anticipated ACTIVE VERY LIKELY 95% - 100% esultis defay an ass°c'a3§ costas describedin Ris
Similar implications to Risk 17: Cost implications difficult
48 MECP does not approve NxB at all and transfers all issues to H1 ACTIVE EVEN ODDS 50% - 74% to determine, as it is not clear if portions of NextBridge
work may be utlized by Hydro One; refer to Risk 1
Result is del d iated cost as described in Risk
49 |HONIis not granted Dec order, CEAA approval by August 15/19 ACTIVE EVEN ODDS 50% - 74% esultis defay an ass°c'a3g costas describedin Ris
Current Jan 2019 EA
50 Delay to project due to MECP tying Station EA approval to Dec ACTIVE EVEN ODDS 50% - 74% approval as expected Delay beyond that in assumptions will result in delay

maintains in-service date of
Dec 2021

and associated cost as described in Risk 30
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underway for the project will also encompass the potential to follow the existing NextBridge route as
a potential alternative for the LSL should the Board decide that this is the best alternative for Ontario
ratepayers.

e. What reliability impacts to transmission service might arise from the reinforcement of
the existing transmission towers in Pukaskwa National Park, both during construction
and in the long-term operation of the line?

Hydro One has proposed to replace around 90 towers that support approximately 35 km of the
existing double-circuit EWT line in the Park, with new four-circuit towers to accommodate both the
existing and new line within the existing right-of-way.

During construction, for two weeks in 2020, the existing EWT line between Wawa and Marathon
will be outaged to remove and replace the existing towers and reinstall the existing line on the new
towers. Hydro One has had initial discussions with the IESO and will satisfy the SIA requirement
that Hydro One submit plans and schedules for the outage two years in advance. This will allow the
IESO and Hydro One to assess the impact of the outage, coordinate other impactive outages in the
area to reduce the risk to system reliability, and prepare action plans and communication plans with
neighbouring transmission operators. Initial reviews and discussions show that the risk of a two-
week outage of the existing line is manageable.

Hydro One’s plan is to install the new line in the Park in 2021, on the four-circuit towers, with
outages to one of the two existing EWT circuits at a time. As these outages are required only to
ensure stringing safety, emergency restoration to service of the outaged line can be done in hours.
Hydro One and SNC-Lavalin have extensive experience and knowledge of construction in proximity
to live and existing transmission lines and are confident that the work can be carried out safely and
without significant risk to system reliability.

For the long-term operation of the lines, Hydro One states that installation of the four-circuit line in
the Park will not have a more adverse impact on overall reliability of the power system than the other
alternative of having two separate double-circuit EWT lines. The reasons for this assessment are as
follows:

1. For over 90 years, Hydro One has installed hundreds of three-circuit and four-circuit towers
that carry a combination of 500 kV, 230 kV and 115 kV circuits. Examples include
Longwood TS to Macksville Jct and Burlington TS to Beach Rd Jct four-circuit installations.
There have been no incidents of failures of any four-circuit installation (towers and their
foundations). In addition, Hydro One and SNC-Lavalin have a wealth of knowledge and
experience in designing and operating four-circuit lines that provide safe and reliable
electricity worldwide.

ii.  The exiting EWT line is approximately 50 years old and was designed to withstand “one-in-
50-year” storms. The new four-circuit line in the Park will be stronger and designed for
“one-in-100-year” storms. This means that the likelihood of a severe storm in the future
damaging the existing line (and leaving east-west connected only by the new EWT line) will
be less as a result of using the new stronger towers to replace the existing line in the Park.

iii. In the unlikely event of failure of the four-circuit towers, Hydro One has extensive
knowledge and experience in outage restoration. Hydro One has response teams in Thunder
Bay, Marathon, and Sault Ste. Marie, a fleet of helicopters at Thunder Bay and other locations
in the North, and close to 265 trades staff which provide Hydro One with a unique capability
for timely restoration of any potentially damaged facilities. This applies not only to the long-
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G. The IESO System Impact Assessment (“SIA”) report, (filed by Hydro One on 2018-03-
29, Additional Evidence, EB-2017-0364, Exhibit F-01-01, Attachment 3) has, in my

opinion, only marginally endorsed the interconnection of the LSL project.

This is incorrect. There is no “marginal” endorsement in SIA and associated Notification of Conditional
Approval for Connection (COLA). For both Hydro One’s and NextBridge’s proposed solutions, the
SIA stated the very same following approval:

The project will not have a material adverse impact on the reliability of the
integrated power system. It is therefore recommended that a Notfication of
Conditional Approval for Connection be issued for the project subject to the
requirements listed in this report.

And in each transmitter’s SIA, the Executive Summary said:

The proposed modifications are expected to be adequate for the targeted westward
transfer level of 450 MW across the East-West Tie.

H. For example, the IESO indicates that the quadruple circuits on common towers creates
single failure point as an extreme contingency that can result in the Northwest system
shedding a minimum of 100MW load to keep the rest of the system reliable. Also, in the
Additional Evidence at page 2, the IESO findings include concerns and suggest
mitigation measures

Extreme contingencies that result in the loss of the four 230 kV circuits of the East-West
Tie such as failure of a quadruple circuit tower can result in separation between the
Northwest transmission zone and the rest of the IESO-controlled grid. Following such
events, timely system restoration is critical to avoid the risk of supply shortages to the
customers in the zone;

NERC requires a deterministic assessment (rather than probabilistic) of contingencies, including
extreme contingencies. Extreme contingencies are not limited to four circuits on a common tower.
A contingency involving two double circuit towers on the same corridor, resulting in the loss of the
same four circuits, has to be assessed equally from an extreme contingency perspective as required by
the NERC standard. Hydro One will address the IESO SIA recommendation to consider integrating
features for detecting and mitigation extreme contingencies within the NW Special Protection
Scheme (“SPS”) 2.

The IESO’s LSL SIA suggested that for the extreme contingency event of the loss of four circuits
the NW SPS 2 should be modified to include this contingency. This is applicable to both Hydro
One’s and Nextbridge’s solutions to mitigate the impact of this extreme event.

I. Outages to the existing East-West Tie circuits will be required to install the project,
especially the 35 km section between Wawa TS and Marathon TS where the existing
double circuit towers of W2IM and W22M will be replaced with quadruple circuit
towers to accommodate the new W35M and W36M circuits. An outage plan that contains
the details of this replacement has not been presented to the IESO at the time of this

report.

The reference above is incomplete. In the same SIA, the IESO stated clearly, “At least twenty-
four months before the commencement of any project related outages, the connection applicant
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shall submit an outage plan acceptable to the IESO for the installation of the project”.
(Requirement #3 of the SIA on Page 3) Hydro One plans to meet this requirement.

J. The SIA at page 13 further discussed the possible frequency of the loss of the quadruple
circuits, stating that “The Northwest zone is prone to thunderstorms from April 1st to
October 31st.” Therefore, the IESO on this same page states that during this seven
month period in a year it will have to prepare the system to withstand the loss of all four
230 kV circuits “either reducing the transfer pre-contingency or by arming load
rejection”. The listing of these concerns shows that the IESO views the quad circuit
design as one that presents additional reliability risks. This discussion in the SIA is also
indicating that Hydro One has not presented the requisite plans for the IESO to
understand if the risks can be adequately mitigated.

This is an incorrect interpretation. Firstly, the IESO does not posture the system for storm
conditions for seven months continuously: this additional posture is applied only during
approaching storm conditions over specific areas and for short periods of time. Secondly, the IESO
is referring to the loss of four circuits in the context of an extreme contingency. As noted in
Paragraph H, Hydro One will adopt the IESO’s SIA recommendation to include features for
detecting and mitigating extreme contingencies within the NW SPS 2. The modification of the NW
SPS 2 to include the four circuit extreme contingency will eliminate the need for transfer reductions
pre-contingency.

K. In addition, as explained by the IESO on page 13, at the time of the SIA study, the load
rejection scheme, referred to as NW SPS 2, did not provide features for detecting extreme
contingencies involving more than 2 circuits — which is clearly an issue for a quad circuit
configuration.

Failure of a 4-cct tower (in a 35 km span) has the same consequence as the loss of two 2-cct tower
(that are adjacent to each other over ~200 km).

The IESO’s SIA suggested that for the extreme contingency event, the loss of four circuits, the NW
SPS 2 should be modified to include this contingency. This is applicable to both Hydro One’s and
Nextbridge’s solutions to mitigate the impact of this extreme event.

L. The feasibility and implementation of such a load shedding scheme notwithstanding,
the arming for two double-contingencies in preparation for the loss of the four circuits
can and will result in unnecessary load disconnection if this extreme contingency
occurs.

See paragraph K above. This applies to both the Hydro One and Nextbridge solutions.

M. Further, the NW SPS 2 is already a very complex scheme. It becomes more complex
with the modifications needed to accommodate the loss of a quad tower and its
operation becomes more likely.

The Ontario system has SPS’s that are more complex than the NW SPS 2, and the addition of two

contingencies for extreme events does not add to the complexity of the scheme. As stated above,

this SPS addition will be recommended for both Hydro One’s and NextBridge’s solutions.

N. These schemes are usually employed only when there are no other reasonable options.
Thus, from an operational perspective, proceeding with quad circuit design without a
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overview of how you intend to construct the towers within
the park. One of the questions is will there be any --
because of certain complications that you may encounter as
you"re constructing within the park, will there be any type
of bypass that will be required, temporary bypasses?

[Withess panel confers]

MR. KARUNAKARAN: 1It"s not intended to have temporary
bypasses, because otherwise, the sequence of the work 1is
that you are effectively putting in the structures and
reinstating the existing circuits, and then it"s a later
activity to actually install the conductor for the new
circuits.

MR. LESYCHYN: Thank you. What happens if in the
Tield Hydro One encounters some issues during this two week
outage period? For example, what happens iIf some of the
foundations need to be replaced? Or is it possible to
build 2.5 kilometres of that transmission line per day,
because that is kind of like the schedule that you®re going
to have to follow, eh?

MR. KARUNAKARAN: As | said, there is a lot of
preparatory work that occurs prior to the actual outage
being taken, and part of that is actual assessment of the
foundation works, any adjustment to the design that is
necessary on that front. A lot of strengthening and
reinforcing works can still be done prior to the actual
outage being taken.

So from that perspective, we"ve got a high degree of

confidence in the methodology being put forward.

ASAP Reporting Services Inc.
(613) 564-2727 (416) 861-8720
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Prior to the outage, work will commence to install all foundations and the four guy
anchors for the 87 guyed structures under the still-energized line. All 87 structures will
be assembled in three flight yards located on either side of the Park. The guy wire,
insulators and travelers will be attached to the assembled structures.

During the two-week outage, the heavy lift helicopters, with a capacity of 24,000 Ibs, will
be engaged for the installation of the new structures and the decommissioning of the
existing structures. For every new structure, two helicopter lifts are required, while for
every existing structure removal, one lift is required. Each helicopter crew is capable of
achieving on average seven structures per day.

c) Yes, weather delays are accounted for in the production rate. The following contingency

mitigations will be implemented:

e The new offset locations allow the existing structures to remain in place until the new
structures are fully erected. This provides flexibility to manage the risks, if
necessary, by allowing the 15-day outage to be extended, with the ability to recall the
EWT line when required during the extension period.

e If an outage extension in 2020 becomes necessary due to unexpected interruptions
and is not permitted, the existing transmission line will remain in-service and a
second outage would be required in 2021 to complete the Project.

d) No.

e) Hydro One is not currently aware of the next available window. However, Hydro One will

f)

work with the IESO to arrange another suitable window to accommodate the required outage
to maintain the schedule.

Hydro One has met with the IESO and discussed the Lake Superior Link’s baseline outage
requirements. The IESO has agreed in principle to this request. Additional conversations
have occurred with Ontario Power Generation (OPG), Manitoba Hydro Electric Board
(MHEB) and Minnesota Power (MP), as these entities’ participation will also be instrumental
in supporting the outage posture. Hydro One will continue the discussions with the IESO and
additional stakeholders on a regular basis in preparation for the two-week outage, currently
scheduled for the period of August 10 — 24, 2020.
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ii. Identify each allocation of cost risk between SNC-Lavalin and HONI.

iii.  For each risk identified, explain in detail how it potentially can impact the actual cost
of the Lake Superior Link project, and the ability for those costs to increase the total
project costs for either the current plan to route through Pukaskwa National Park
and/or the alternative to route around the Park. For example, who bears the risk of
unconcealed subsurface condition costs — HONI or SNC-Lavalin, and how is the
overall construction costs impacted by that allocation of cost risk.

Response:
a) There are no changes to the fixed price contract since what was filed in response to JT2.22.

b)

d)

The delivery price as per the reference is intended to inclusively speak to the project’s
construction costs, however the comment is made in the context that “Hydro One and SNC-
Lavalin have agreed to enter into a fixed price contract, providing further assurance on
meeting the delivery price and mitigating the risk to ratepayers”. The fixed price contract
scope and cost estimate from SNC-Lavalin was reviewed by Hydro One under
confidentiality, and covers the following rows from Table 3 of reference: Construction; Site
Clearing, Preparation & Site Remediation; Material; Other Costs; Construction Management,
Engineering, Design & Procurement.

Confirmed. The EPC contract is execution-ready for the route through Pukaskwa National
Park and will be executed upon being granted leave to construct.

i. The EPC contract terms would be applicable to a route around Pukaskwa National
Park, however with an adjustment to contract price and schedule elements prior to
execution.

i) From JT2.22, refer to Article 19 — Changes regarding contractual provisions and
mechanism regarding changes. The fixed-price EPC remains at $546 million based on the
current scope of work as defined at the time of Application. Should there be no authorized
changes due to things outside the control of SNC-Lavalin, the EPC portion of the project will
be delivered for $546 million. However changes to the scope of work, schedule, etc. due to
things beyond SNC-Lavalin’s control may be subject to contract changes for review and
potential approval by Hydro One (eg., adaptations to account for unforeseen imposed
conditions on environmental assessment approvals).
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Apportioning Project Costs & Risks

The capital cost to complete the Lake Superior Link Project is $636.2 million. The cost of
the work detailed through Section 1.0 below allows for the schedule provided in Exhibit

B, Tab 11, Schedule 1.

This Application results in significant benefits for Ontario customers. These include:
i) substantially lower costs to complete the Project
e capital savings of $120 million *
e ongoing annual OM&A savings of $3.2 million — the equivalent of
approximately $55 million of capital expenditures from a net present

. 2
value perspective’;

ii) a narrower corridor along the route of the line,
iii) reduced environmental impact and physical disturbance; and
iv) reduced risk to ratepayers by Hydro One assuming certain risks on the

delivery of the Project.

1.0 PROJECT COST

The Lake Superior Link Project’s cost is summarized as follows:

Table 1: Total Project Costs ($000s)

Development Cost? 12,215
Construction Cost* 623,946
Total Project Cost $636,161

! Hydro One’s total costs of $636,161 as provided in Table 1 of Exhibit B, Tab 7, Schedule 1 relative to the
NextBridge construction costs of $736,971 as provided in EB-2017-0182 Exhibit B, Tab 9, Schedule 1 Table
1 plus the incremental development costs incurred since designation as provided EB-2015-0216
NextBridge EWT Monthly Report — October 23, 2017 — Page 8, Table 1.

? Please refer to Exhibit B, Tab 9, Schedule 1 for further details.

* Based on forecast cost until October 2018 - OEB forecast approval date.
* Forecast construction cost contingent upon an October 2018 OEB approval of this Application.
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1.1 Development Costs
As mentioned previously, once this Application is filed with the OEB, Hydro One will

commence its consultation process with impacted parties.

Hydro One understands that the OEB’s designation policy, OEB Policy: Framework for
Transmission Project Development Plans, contemplates development cost recovery from
ratepayers by the designated transmitter only. However, the policy also says that if

customer benefits outweigh costs, the cost should be allowed for recovery.

The Board agrees with stakeholders that designation of two transmitters
should be an exceptional circumstance where the Board is persuaded
that:
e Two proposed projects to meet the same need cannot be
directly compared since they are so significantly different
= gstoroute, or
= gs to technology to be employed; or
e The amount saved on construction cost could be more than the
cost added by the funding of a second development project.”

Both Hydro One’s capital and OM&A costs are significantly less than those proposed by
NextBridge. In comparing the two leave to construct applications currently before the
Board, Hydro One’s proposal will save ratepayers approximately $175 million in capital
equivalency (representing approximately $120 million in capital costs® and $3.2 million
lower ongoing annual OM&A costs7). As discussed in Exhibit B, Tab 9, Schedule 1, this is
expected to have a ratepayer benefit of approximately $13 million annually in reduced

revenue requirement.

> EB-2010-0059 - OEB Policy: Framework for Transmission Project Development Plans — August 26, 2010 —
Page 16

® EB-2017-0182 — Exhibit B, Tab 9, Schedule 1 — Table 4 — NextBridge Construction Costs of $736,971K plus
incremental Development Costs of $17,812K relative to Hydro One’s Construction Costs of $636.2M (not
including the $22.& million approved as part of the designation process)

7 The difference in annual ongoing OM&A expenditures carries a capital equivalency NPV of over $50
million as described in Exhibit B, Tab 9, Schedule 1.
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The significant ongoing savings to ratepayers outweighs the projected one-time $12
million development costs to be incurred prior to OEB approval. Hydro One submits
that, as contemplated by the aforementioned policy, the development -costs
documented in Table 2 of this Exhibit should be eligible for recovery in rate base if

Hydro One is selected to construct this Project.

Table 2: Development Costs ($000s)

Real Estate 4,267
Engineering and Design 2,277
Environmental Approval8 2,181
Regulatory & Legal 1,995
First Nations & Métis Consultations 1,101
Project Management 154
Other Consultations 240
Total Development Cost $12,215

These development costs include consultation activities (with affected Indigenous
Communities and impacted stakeholders), preliminary engineering and design work,

real estate acquisition, plus other costs expected to be incurred prior to OEB approval.

In order to complete the Project at the cost and schedule provided in this Application,
Hydro One will utilize the existing development work as contemplated and already

approved in the Designation Proceedingg.

8 Requires use of NextBridge’s EA and ability for Hydro One to undertake regulatory process to meet
additional EA obligations associated with Hydro One route modifications as discussed in Exhibit C, Tab 1,
Schedule 2.

? EB-2011-0140
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1.2 Construction Costs

Hydro One’s construction cost to complete this Project is $623 million. Hydro One has
partnered with SNC-Lavalin, one of the leading engineering and construction groups in
the world, and has brought forward innovative project management to construct the
Lake Superior Link Project resulting in the significant cost savings as shown herein.
Hydro One and SNC-Lavalin have agreed to enter into a fixed price contract, providing

further assurance on meeting the delivery price and mitigating the risk to ratepayers.
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EXHIBIT B, TAB 7, SCHEDULE 1 February 15, 2018
Site Clearing, Preparation & Site Remediation 10 104,339
Material** 58,713
Project Management 5,802
Other Costs™ 9,451
Construction Management, Engineering, Design & Procurement 17,828
Real Estate 9,798
First Nations & Métis Consultations 1,133
Environmental Approval 819
Other Consultations 160
Contingency13 10,775
Interest During Construction(“IDC”)* 42,596
Overhead® 8,502
Total Construction Cost $623,946

% ncludes an allowance for labour cost unit rate increases until Dec 2021.

" Includes an allowance for cost increases in commodities (steel, zinc, aluminum) and Foreign Exchange
until November 2018.

12 Other Costs include insurance, contract securities, other approval costs (various crossings, dewatering, etc.)
13 |n addition to contingency carried by SNC-L

IDC is calculated using the OEB’s approved interest rate methodology (EB-2006-0117) to the projects’
forecast monthly cash flow and carrying forward closing balance from the preceding month.

> Overhead costs allocated to the project are for corporate services costs. These costs are charged to
capital projects through an overhead capitalization rate in compliance with the Affiliate Relationship
Code. As such they are considered “Indirect Overheads”. Hydro One does not allocate any project
activity to “Direct Overheads” but rather charges all other costs directly to the project.
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2.0 KEY ASSUMPTIONS, RISKS AND CONTINGENCIES

2.1 Key Assumptions

These key assumptions are critical to the completion of the Project, both with respect to
schedule and overall costs. If these assumptions do not materialize, Hydro One will not

be able to complete the Project as proposed in this Application.

i. CO-OPERATION WITH MINISTRY OF ENVIRONMENT AND CLIMATE CHANGE: It
will be necessary that the MOECC work collaboratively with Hydro One to
implement a regulatory measure, such as a Cabinet exemption to typical EA
requirements. This regulatory measure would allow Hydro One to utilize the EA-
specific development work already completed by NextBridge, and address
changes in the proposed route through additional study, consultation and
regulatory approval. Hydro One will ensure the Project is conducted in
accordance with any relevant conditions and mitigation measures proposed in
the NextBridge EA as well as incorporate any additional considerations from the
studies associated with the route changes.

ii.  UTILIZATION BY HYDRO ONE OF EXISTING EA: Given that the competitive
process established by the OEB clearly states the ability for any transmitter to
submit a Leave to construct to build the project, Hydro One has assumed that
the EA-specific development work will be made available to the transmitter
designated to ultimately construct the Project. This is a necessary measure to
foster optimal competition in any open process. It aligns with the intent of the
Policy that established that the development transmitter and constructing

transmitter was not necessarily going to be the same transmitter®, and is critical

' Phase 2 Decision and Order (EB-2011-0140 — page 4), “Designation does not carry with it an exclusive
right to build the line or an exclusive right to apply for leave to construct the line. A transmitter may apply
for leave to construct the East-West Tie line, designated or not.”
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to mitigate ratepayer costs and ensure a timely in-service date for the Project.
Additionally, in the context of an open, fair and on-going competitive process,
the development work (inclusive of the EA) is intended for the benefit of
ratepayers through the ultimate construction of the line.

iii. DISCLOSURE OF THE NEXTBRIDGE EA: The effects of the EA Amendment
currently being prepared by NextBridge will need to be made available to Hydro
One prior to the end of the third quarter of 2018 in order to ensure changes are
addressed. Approval of NextBridge’s EA must be received by the end of the third
qguarter of 2018 and Hydro One must receive EA approval of the route changes
by June 2019 in order to meet both the in-service date and the costs as outlined
in this Application.

iv. ~ AGREEMENT WITH IMPACTED INDIGENOUS COMMUNITIES: This leave to
construct application is conditional upon Hydro One finalizing agreements with
directly impacted Indigenous communities to be established on mutually
agreeable terms within a short period of time (in order of 45 days) from receipt

of OEB approval.
Risks and Contingencies

2.2 HyDpRO ONE MONTE CARLO SIMULATION
Hydro One utilized a Monte Carlo risk simulation to assess the probability of possible
outcomes to determine the amount of the risk contingency. This sophisticated risk
simulation method enables Hydro One to derive a reasonable and probable contingency
allowance based on the analysis of a multitude of scenarios. A similar process was also

followed by our construction partner.

The key risks that were included in the Monte Carlo simulation are identified in the table

below.
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Description

Likelihood

Table 4

Impact

Mitigation

Ability to reach agreement
with First Nations and Métis
in a timely manner

Medium

Delay in
construction
start

Potential
Cost Increase

Hydro One has engaged with
all impacted communities
Hydro One has terms of
agreement from other
projects that are fair,
equitable and tested (e.g.,
B2M LP)

SNC-L also has extensive
experience working with
Indigenous communities
Consultation activities will
start in February 2018

Community consultation for
approval of route results in
delays to completing EA

Medium

Schedule
Delay

Potential
Cost Increase

Commence consultations in
February 2018

Route differences limited to
use of existing corridor
through Park; significant
reduction in environmental
impact should be favourably
viewed by public

Land acquisition and
expropriation (if required)
not completed in time for
construction

Medium

Schedule
Delay

Potential
Cost Increase

Hydro One’s experienced
team with voluntary
agreements

Land Acquisition
Compensations Principles that
encourage voluntary
settlement through incentives
Early notification and
proactive discussions with
land owners commencing
March 2018

Early identification of the
need for expropriation
through an accelerated land
acquisition program in
conjunction with the
opportunity to stage
construction pending final
results of expropriation

Scheduled 15-days
continuous double-circuit
outage to replace towers in
Pukaskwa National Park
delayed

Low

Potential
Cost Increase

Obtain outage plan approval
from all stakeholders early in
the process
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Inability to undertake an Medium- Schedule Consultations with MOECC
approved regulatory process High Delay began in late 2017; regulatory
to meet EA obligations in a Potential measure is possible if Project
timely manner Cost Increase is compelling to Province
Substantive unforeseen Low- Potential Any conditions imposed would
conditions imposed on EA Medium Schedule be the same for Hydro One
Approvals Delay and NextBridge in shared
route areas; Hydro One’s
Potential route changes expected to
Cost Increase result in reduced
environmental impacts and
therefore reduced mitigation
measures
OEB approval not received by Medium Potential Respond timely to all
October 2018 Schedule scheduled timelines
Delay
Potential
Cost Increase
Archaeology findings delaying Medium Potential Accelerate work schedules
construction work more than Schedule Parallel existing route and
2 weeks/per instance Delay only 10% of the route is
greenfield.
Potential

Cost Increase

Based on the Monte Carlo results, and given the terms of the fixed-price contract

between Hydro One and SNC-Lavalin, SNC-Lavalin carrying its own contingency, and

Hydro One’s past experience, Hydro One is carrying a much smaller contingency (510.8

million) than is typical for a capital project of this size.

The contingency includes allowances to cover the following potential risks which will not

impact rate payers:

e Commodity price fluctuations and foreign exchange variations (until November

2018)

e Accumulated funds used during construction interest rate variations (other than

those required by OEB through the statutory regulatory process)

e Material delivery delay due to procurement or vendor issues.
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v.  RISKS ELEMENTS NOT INCLUDED IN THE HYDRO ONE PRICE

No contingencies have been made for the following unlikely events and reasonable price
adjustments would be submitted to OEB for prudency review only after all other
recourses have been exhausted:

e Labour disputes;

e Safety or environmental incidents not covered by the insurance program of
Hydro One;

e Significant changes in costs of materials, commodity rates and/or exchange rates
post-October 2018) (NB: the dollar amount subject to these risks is less than 8
percent of total project costs);

e Any conditions imposed by regulatory bodies or Governmental agencies;

e Force Majeure events.

vi.  COSTS OF COMPARABLE PROJECTS

A comparable project constructed by Hydro One would be the Niagara Reinforcement
Project as it will also be a new 230 kV line upon completion. Due to the unique
construction arrangement for the Lake Superior Link, two similar high-voltage projects
completed by SNC-Lavalin have also been included in Table 5. Lastly, for ease of
reference, Hydro One has also included the NextBridge East West Tie Line Project

submission for comparative purposes.
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Project

Niagara Reinforcement Foothills Area Transmission

Project*

Southern Ontario

Development

Southern Alberta

Table 5: Costs of Comparable Line Projects

Southern Alberta
Transmission
Reinforcement
Southern Alberta

Lake
Superior
Link
Northwestern Ontario

Nextbridge
Ewt
Line

Northwestern Ontario

Location
Construct Hydro One SNC-Lavalin (AltaLink) SNC-Lavalin (AltaLink) SNC-Lavalin (Hydro One) NextBridge
onstructor
New D/C 230 kV O/H Line New D/C 240 kV O/H Line New D/C 240 kV O/H Line | New D/C 230 kV O/H Line [New D/C 230 kV O/H Line

Technical between Allanburg TS and between Foothills TS and between Cassils TS and between Lakehead TS and | between Lakehead TS

Middleport TS Windy Flats TS Whitla TS Wawa TS and Wawa TS
Length (km) 76km 123km 240km 403km 450km
Project Surroundings Mixed urban residential Rural Rural Mostly rural Mostly rural

and rural

Environmental / Indigenous

Yes, Caledonia Protest

Yes, prairie grass conservation

Yes, prairie grass

Yes — transfer of

Yes — amendment is

. conservation proponency and Pukaskwa ongoing

Consultation Concerns .
Nation Park
In-Service Date June 2006 November 2015 March 2014 December 2021 December 2020
Total Project Cost ($000s) $106,000K $168,500K $305,000K $636,161K $779,700K**
Add: Non-Comparable Costs N/A N/A
Escalation Adjustment $27,519K $10,340K $18,716K N/A $11,695K
(1.5%/year to 2021)
Non-EPC costs, i.e., regulatory N/A $25,275K $45,750K N/A N/A
and real estate acquisition costs
(Estimate of 15% increase)
$133,519K $204,115K $369,466K $636,200K $797,395K

Total Comparable Project Costs
Total Cost/Circuit km $1,757K $1,659K $1,539K $1,579K $1,772K
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*Note that the Project was 92% completed and then placed on hold in June 2006 due to a First Nations land claim. Actual cost incurred to date is approximately $99
million. Expected Cost at completion in June 2006 was $106 million. Foothill and Southern Alberta costs are in 2017 dollars and NextBridge EWT Line costs are
assumed to be in 2020 dollars.

**This figure has been updated to reflect the revised development costs of $42,768K provided in the October 23, 2017 Report -EB-2015-0216 — Page 8. This figure is
added to the construction costs of $736,971K provided at Exhibit B, Tab 9, Schedule 1 of EB-2017-0182 for the total Project Cost estimate of the NextBridge EWT Line.
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Table 5: Cost Estimate Change

Description Amount % of Total
(c) (d) (e)
Unbudgeted at Designation
First Nation and Metis Participation
Development Phase $ 3,291,082
Construction Phase 7,000,000
Pic River Appeal 230,163
Financing
Carrying Charges (Development Phase) 813,432
Interest During Construction (Construction Phase) 31,003,000
Total Unbudgeted at Designation $ 42,337,677 11.9%
New Scope Requirements
Route Alterations $ 66,919,593
Weather Adjusted Structures
50 to 100 Year Structure 7,786,399
Additional Structures 806,964
Total Weather Adjusted Structures 8,593,363
Hydro One Line Crossings 5,473,580
MNRF Conservation Reserve Requirement 1,526,344
Timber Stacking and Loading 20,997,947
Total New Scope Requirements $ 103,510,828 29.0%
Other Unforeseeable Factors
Project Delay
Development Phase $ 11,917,552
Construction Phase 57,190,900
Total Project Delay 69,108,452
Cost of Imported Materials 19,136,691
Total Other Unforeseeable Factors $ 88,245,143 24.8%
Development Phase Refinements
Self-Supported Structure Utilization $ 30,652,205
Foundation Cost 45,566,957
Grounding Cost 4,628,083
Access Road Optimization 4,202,523
Environmental 8,084,955
Land Rights 5,518,265
First Nation and Metis Consultation 6,333,693
Other Consultation 1,392,201
Regulatory 1,452,465
Project Management 1,403,411
Site Remediation 3,551,775
Contingency - Non_E&C 757,274
Contingency - E&C 11,109,314
Other (2,185,640)
Total Development Phase Refinements $ 122,467,482 34.3%
Total Project Cost $ 356,561,130  100.0%
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NextBridge Interrogatory # 49

Reference:
EB-2017-0364 - February 15, 2018 HONI Lake Superior Link Application, EXHIBIT B, TAB 7,
SCHEDULE 1, Page 5 Table 3 (Construction Costs); EXHIBIT C, TAB 2, SCHEDULE 1.

Interrogatory:

a)

b)

Confirm that HONI’s galloping analysis considered single loop galloping, regardless of span
length, with a primary axis limited to a maximum of 12m. If not confirmed, explain your
answer in detail and explain its potential impact to the construction cost estimate.

Explain in detail whether HONI or its contractor has performed any geotechnical work on the
project, including how the conducting or lack of conducting of geotechnical impacts its
construction cost estimate.

Confirm that the information provided in to this interrogatory does not change the
construction cost estimate in Table 3 of the Application. If not confirmed, please reproduce
Table 3 for routing through Pukaskwa National Park and around Pukaskwa National Park
with the new cost estimate. If confirmed, explain in detail why the information in the tables
does not change the cost estimate.

Response.

a)

b)

Hydro One considered single loop galloping until 700 feet as per article 6.5.1 of Bulletin
1724 E-200, please see extract of the mentioned bulletin in the Annexes. Hydor One does
not foresee any impact because single loops are very rare on longer spans.

The geotechnical risk has been included in SNC-Lavalin’s fixed price estimate to Hydro One
and changes to it will not impact the construction cost estimate. SNC-Lavalin has based its
estimate on an extensive geomorphological study for the area of the Lake Superior Link
Project. Based on the this study various foundation designs were developed and formed the
basis of the EPC estimate. Further geotechnical work is planned in the first quarter of 2019
to confirm the study results which will update the EPC execution plan but will not impact the
fixed price costs.

Information provided does not change the construction cost estimate of the preferred route.
The same geomorphological study has not been done for the route around the Pukaskwa
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ENGINEERING, PROCUREMENT  Pagetof113
AND CONSTRUCTION AGREEMENT

BETWEEN

HYDRO ONE NETWORKS INC.
(“Owner” or “Hydro One”)

- AND -

SNC-LAVALIN INC.
(“Contractor”)

EFFECTIVE DATE:

Contractor Address

Contractor Jurisdiction of Incorporation

Commencement Date

Project

Lake Superior Link

Scheduled Substantial Performance Date

31 December 2021

Base Warranty Period

24 Months

Extended Warranty Period

N/A

Additional Clarification Documents

Limit of Liability

Automotive Liability Insurance Minimum

Commercial General Liability Insurance
Minimum

Professional Errors & Omissions Insurance
Minimum

All Risk Builders Risk Insurance Deductible

Owner Contact for Insurance Notices

Labour and Material bond

- of the Contract Price

Performance bond

- of the Contract Price

Owner’s Representative

Name:
Email Address:




COMMITMENT PAGES

Owner’s Legal Address:

Hydro One Networks Inc.

483 Bay Street, 8" Floor, South Tower
Toronto, Ontario, M5G 2P5

Attention: Chief Legal Officer

Fax:

Contractor’s Representative

Name:
Email Address:

Contractor’s Address for Legal Notices

Address:
Attention:
Fax:

Address for Invoicing to Owner

Hydro One Networks Inc.

P.O Box 4500, Concord, Ontario
L4K 5E2

Attention: Accounts Payable
Fax:

TO EVIDENCE THEIR AGREEMENT, the parties have executed and delivered this Contract,
by their duly authorized officers, as of the effective date above.

HYDRO ONE
Owner: NETWORKS INC.
Per:

Name:

Title:

“l have authority to bind the corporation”

SNC-LAVALIN INC.

Contractor:
Per:
Name:
Title:
Per:
Name:
Title:

“l / We have authority to bind the corporation”

Hydro One Networks Inc.
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ENGINEERING, PROCUREMENT AND CONSTRUCTION AGREEMENT

This Contract is made effective as of the Effective Date

Between

Introduction:

HYDRO ONE NETWORKS INC.
-and -

SNC-LAVALIN INC.

The Contractor has agreed to perform the Work for the Owner as set out in this Contract, on the
terms and conditions set forth in this Contract;

IN CONSIDERATION of the mutual covenants and conditions contained herein, the parties

agree as follows:

Article 1 - Definitions and Appendices

1.1  The following terms, wherever capitalised and italicised in the Contract, or in any
document produced pursuant to the terms of the Contract, shall have the following
meanings:

(@)

(b)

(©)

(d)

(€)

Appendix or Appendices, as the case may be, means one or more of the
schedules attached to and incorporated in this Contract as set forth in Section
1.2;

As-Built Drawings means the controlled and complete set of documents upon
which the Contractor records each and every instance of differences between
the Work as executed and the Work as designed and depicted in the documents
issued by the Contractor for Construction Work;

Certificate of Substantial Performance means that notice, in the form attached
hereto as Appendix E - Forms, issued by the Owner to the Contractor pursuant
to Section 25.3, certifying achievement of Substantial Performance and
identifying the date that the Owner takes over the Work;

Change means any change in, addition to, or deletion from the Owner’s
Requirements, Owner’s Specified Materials and Subcontractors, the Milestones,
or the Contract Time, including a Change as a result of a change in Law that
affects the Project or the Owner’s business that the Owner requires to be
addressed in the Contractor’s performance of the Work;

Change Directive means a written instruction from the Owner, signed by the
Owner with original signatures in paper form (and not electronic form),
directing a Change. The Change Directive may only be issued and signed by the

Hydro One Networks Inc.
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EPC

(f)

(9)

(h)

(i)

()

(k)

(1

Owner’s Representative, and any other document purporting to be a Change
Directive will be considered invalid;

Change Order means a written order signed, with original signatures in paper
form (and not electronic form), by both the Contractor and the Owner
authorizing a Change. The Change Order may only be issued and signed on
behalf of the Owner by the Owner’s Supply Chain Services department
representative, and any other document purporting to be a Change Order will be
considered invalid;

Change Quotation means a written quotation from the Contractor for an
adjustment in the Contract Time, Milestones or the Contract Price, or both for
the proposed change;

Commencement Date means the date that the Work is to commence, which, at
the effective date of this Contract, is the date set out above, unless otherwise
agreed in writing by the Parties;

Commissioning after Substantial Performance means those commissioning
duties of the Owner and of the Contractor that shall take place after Substantial
Performance and which are described in the Owner’s Requirements and
allocated to either the Owner or the Contractor;

Commissioning before Substantial Performance means those commissioning
duties of the Owner and of the Contractor that shall take place before
Substantial Performance and which are described in the Owner’s Requirements
and allocated to either the Owner or the Contractor;

Commitment Pages means the paged entitled “Commitment Pages” of this
Contract;

Confidential Information means all information relating to the Work and any
process or technology relating thereto (including Proprietary Information), and
information relating to the nature of the Contractor’s and the Owner’s business
and affairs, which either party directly or indirectly receives or acquires from
the other party, or the other party’s representative, either in writing or verbally,
including information in the Contract, or through observation of the Owner’s
Site, the Work Site, the Work or work performed by Other Contractors, except
information falling into any one or more of the following categories:

(i) information which the disclosing party can show was in its possession on a
non-confidential basis before receipt or acquisition of the information
from the other party;

(i) information which is lawfully in the public domain at the time of the

disclosing party’s receipt or acquisition of the information from the other
party, other than from the Owner’s Requirements or through the process of
proposal calls or performing the Work;

Hydro One Networks Inc.
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(m)

(n)

()

()

(@)

()

©)
(t)

(iii) information which, after the disclosing party’s receipt or acquisition of the

information from the other party, becomes part of the public domain
through no act of the disclosing party or of any third party under an
obligation of confidence with respect to such information, but only after
such information becomes part of the public domain; or

(iv) information which, after receipt or acquisition of the information from the

other party, is lawfully obtained by the disclosing party from a third party,
but only after such information is so received or acquired, and provided
such third party is under no obligation of confidence with respect to such
information.

Construction Agreement means this Engineering, Procurement and Construction
Agreement;

Construction Work means delivery, fabrication, assembly, installation,
construction, demolition, dismantling, re-locating, land-clearing, earth moving,
grading, testing, commissioning and correction, including professional and
technical  personnel, labour, supervision, administration, materials,
transportation, supplies, tools, equipment, and such other work and materials
necessary to be performed or supplied to meet the requirements of the Contract,
including any work which is not expressly described in the Contract but which
is nevertheless necessary for the proper execution of the Work, but does not
include Engineering Services or Procurement Services;

Contemplated Change Notice means a written notice from the Owner advising
the Contractor that the Owner is contemplating a Change;

Contract means:

() this Construction Agreement;

(i) the documents listed in Section 2.3; and

(iii) other documents which come into existence and are incorporated into the

Contract pursuant to the terms of this Construction Agreement;

Contract Price means the compensation which the Owner shall pay for
performance of the Work in accordance with Appendix B - Contract Price;

Contract Time means the period of time from the Commencement Date to the
Substantial Performance Date;

Contractor has the meaning set out above;

Contractor Execution Plan means the programme developed by the Contractor
for the Work in accordance with Section 4.2 and the Owner’s Requirements
which shall be updated from time to time as may be required by the Owner and
which shall include as applicable, but not be limited to:

Hydro One Networks Inc.
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(u)

v)

(w)

(x)

)

@)

(aa)

(i)

(i)
(iii)
(iv)

(v)
(vi)
(vii)
(viii)

the organization to be established by the Contractor for carrying out the
Work, including, but not limited to, the identities and curriculum vitae of
Key Personnel, or if not yet identified, then the titles of the positions that
will be held by Key Personnel;

limits of authority of the Contractor;
the sequences and methods for the performance of the Work; and

a detailed schedule with dates for the completion of the Work, including
how the schedule is able to achieve performance milestones under
Appendix B — Contract Price;

Health and Safety Plan;
Quality Plan (including the Inspection and Test Plan);
Public Relations and Communications Plan;

Real Estate Plan.

Contractor Personnel includes any director, officer, employee, supplier or agent
of the Contractor, its respective Subcontractors, and affiliates;

Contractor’s Representative means that person identified as such in Section
55.2, or an approved replacement;

Contractor Software means the software owned by Contractor prior to, or
created independent of, this Contract that is licenced to Owner under this
Contract, including as may be embedded in any equipment;

Critical Activity means each of those critical activities identified in the Owner’s
Requirements and/or the Contractor Execution Plan, as amended from time to
time in accordance with the provisions of this Contract, and without limitation
and for greater certainty includes Major Milestones;

Deficiency means any portion of the Work that has not been performed in
accordance with the Owner’s Requirements, the Contract or the Law;

Electrical Utility Safety Rules means the rules published by the Infrastructure
Health and Safety Association (formerly known as the Electrical and Utilities
Safety Association) required to be followed for compliance with the regulations
under the Ontario Occupational Health and Safety Act.

Engineering Services means those services described in the Owner’s
Requirements and provided by the Contractor for the design, planning and
engineering of the Project, but does not include Construction Work or
Procurement Services;

Hydro One Networks Inc.
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(bb)

(cc)

(dd)

(ee)

(ff)

EPA means the Ontario Environmental Protection Act, R.S.0. 1990, c. E.19, as
amended;

Event of Force Majeure means any occurrence, other than the financial
capability of a party or an event constituting a delay under Article 39 - Delays
Caused by the Contractor or Article 40 - Delays not Caused by the Contractor,
which prevents or delays a party from performing its obligations under the
Contract (except an obligation to pay any amount) within the time required for
the performance of such obligation and which is beyond the control and without
the fault or negligence of the party relying on such occurrence, and which by the
exercise of reasonable diligence that party could not, at the time the Contract
was executed, have reasonably contemplated happening and which at the time
of such occurrence, is beyond the reasonable control of the party required by the
Contract to perform such obligation and such party is unable to reasonably
prevent or provide against such occurrence. For purposes of this Contract,
without limitation, an Event of Force Majeure does not include delays or
stoppages due to refusals by Contractor’s work forces or Subcontractor’s work
forces to cross picket lines or similar labour demonstrations to access the Work
site, or any other site where Work is being performed, where such work forces
are not direct parties to such strike, lockout, or other labour dispute, unless
crossing such picket line, or access to the Work Site, or other site where Work is
being performed would present a threat to a person’s health or safety. The
Owner may claim an event of Event of Force Majeure where it suffers any
delays or stoppages due to strikes, lockouts, labour demonstrations or
disturbances that affect the Owner, the Owner’s Site, or the Work Site. For
purposes of this Contract, without limitation, an Event of Force Majeure
includes any delay or refusal of a public or regulatory body in issuing consents,
approvals, permission, orders, judgments, orders, permits, and similar (and
includes rescissions thereof), including, without limitation those issued or given
by the Ontario Energy Board, or a ministry, department, board, commission,
council, authority, agency, crown corporation, cabinet, minister, or similar
bodies or persons, of the Government of Ontario, the Government of Canada, or
a municipal or regional government, as the case may be, or any direction, order,
decision, ruling, or judgment of a court of competent jurisdiction that has the
effect of restricting or preventing the performance of the Work or a portion
thereof.

Facilities means the physical works engineered, procured and constructed as a
result of the Work being performed,;

Free Issue Goods means any goods, supplies, materials, or equipment that are
issued free of charge by the Owner to the Contractor and required as part of the
Work, or to perform the Work, as may be more particularly described in the
Owner’s Requirements, and as the Owner may subsequently, from time to time,
advise the Contractor.

Goods means any goods, supplies, software, Contractor Software, materials or
equipment required as part of the Work, or to perform the Work, and which are

Hydro One Networks Inc.
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(99)

(hh)

(i)

(),

(kk)

Q)

(mm)

(nn)

(00)

(Pp)

supplied, created or fabricated by the Contractor, but do not include Procured
Goods;

Goods and Services Tax or GST means the federal Goods and Services Tax
chargeable in accordance with Part IX of the Excise Tax Act (Canada), as
amended (the “Excise Tax Act”), and includes the additional tax payable under
sub-section 165(2) of the Excise Tax Act in respect of a supply made in a
participating province;

Harmonized Sales Tax or HST means GST payable for a supply made in a
participating province. Ontario is a participating province;

Hazardous Material means any substances which are hazardous to persons,
animals, property or the environment and includes hazardous substances,
hazardous waste, ozone depleting substances and dangerous goods, all as
identified or defined under applicable law, as well as any prescribed product
under the Nuclear Safety and Control Act (Canada);

Health and Safety Plan means the plan, as specified in the Owner’s
Requirements, which shall be submitted by the Contractor pursuant to
Article 31 - Safety and Loss Management and includes, but is not limited to,
safety performance requirements, mitigation plans, training and orientation
requirements, site safety and access rules, reporting and safety meeting
frequency, site cleanliness requirements and other occupation health and safety
requirements and compliance issues;

In-service means the date when the Owner declares that the Work has been fully
incorporated into its operations;

Inspection and Test Plan means the plan for inspection and testing, which shall
be prepared by either the Owner or the Contractor as specified in the Owner’s
Requirements;

Instruction Notice means a document issued by the Owner to amend the
Purchase Order, and agreed to by the Contractor through its acknowledgement,
supporting this Contract, by facilitating the invoicing and payment process
between the Owner and the Contractor;

Key Personnel means the Contractor’s key Contractor Personnel for the Work
identified in Appendix G - Key Personnel if not determined before the
execution of this Contract, identified in an organizational chart in accordance
with Article 21 - Key Personnel and approved by the Owner;

Labour Requirements means the labour requirements and conditions contained
in the Procurement Documents, including the Owner’s Requirements;

Law means the common law, the law of equity and all federal or provincial
statutes or municipal by-laws and all regulations, orders, directives, permits and

Hydro One Networks Inc.
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(q9)

(m)
(ss)

(uu)

(W)

(xx)

(vy)

(z2)

(aaa)

licenses thereunder, which apply to or otherwise affect the Work, the Owner or
the Contractor with respect to the Work, or the property of the Owner or the
Contractor, real or personal, including, but not limited to, all environmental,
occupational, health and safety laws, all regulations, orders, directives, permits
and licenses of the Ontario Energy Board, the Independent Electricity System
Operator, the Electrical Utility Safety Rules and the Utility Work Protection
Code;

Licenced Software means Contractor Software and Third Party Software, and
includes all fixes, updates, upgrades and new releases thereto;

Limit of Liability means the limit of liability set out in this Contract;

Liquidated Damages for Delay means those damages which are set out in
Appendix D - Liquidated Damages for Delay;

I —

Major Milestone means, one or more Milestones indicated as major as set forth
in the Owner’s Requirements and/or the Contractor’s Execution Plan;

Major Subcontractor has the meaning given to it in Section 22.1,

Milestone or Milestones means, as the case may be, one or more milestones that
the Contractor must meet as set forth in the Owner’s Requirements and/or the
Contractor’s Execution Plan;

Minor Milestone means, one or more Milestones indicated as minor as set forth
in the Owner’s Requirements and/or the Contractor’s Execution Plan;

OHSA means the Ontario Occupational Health and Safety Act, R.S.O. 1990, c.
0.1, as amended;

Operations Manuals means supply of all Equipment, Operating Instructions and
Parts and Service Manuals containing complete operating instructions,
maintenance and servicing instructions (including the names of recommended
lubricants and routine lubrication procedures), and parts catalogue(s), together
with any drawings in reduced size which are necessary to aid in the
understanding of the instructions.

Other Contractors means the contractors, consultants, or engineers retained by
the Owner, to perform any work or services at, or related to, the Owner’s Site,
other than the Contractor;

(bbb) Owner has the meaning set out above;
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(cco)

(ddd)

(eee)

(fff)

(999)

(hhh)

(iii)

(1)

(KKK)

(D)

Owner’s Engineer means that person identified by the Owner as the engineer,
which may include a consultant hired by the Owner, if so designated, or that
person’s designated replacement;

Owner’s Legal Address means the address for legal notices under the Contract;

Owner’s Representative means that person identified for the purposes of Section
55.1 which may include a consultant hired by the Owner, if so designated, or
that person’s designated replacement;

Owner’s Requirements means the description of the scope, standards, design
criteria, Terms of Reference, Milestones and the programme of work set out in
the Owner’s Procurement Documents, including Appendix A - Owner’s
Requirements, as amended by any Changes;

Owner’s Site means the Owner’s land, including, without limitation any land
upon which the Owner has the right to have the Work performed, upon which
the Work Site is located and which may have on it other projects by Other
Contractors or existing facilities, activities or operations;

Owner’s Specified Materials and Subcontractors means those materials, goods,
products, processes, equipment and subcontractors specified in the Owner
Requirements to be used in, or to be incorporated into, the Work by the
Contractor;

Party means either of the Owner or the Contractor, and Parties means both of
them.

Performance Tests means the performance tests set out in the Owner’s
Requirements for the purpose of determining achievement of the completion of
the Work;

Personnel Risk Assessment means a documented background check that
includes, at a minimum, a confirmation of identity and a seven year criminal
history records check that includes current residence and all other locations the
individual resided for six consecutive months during the previous seven (7)
years, as well as any other verification or reviews as set out in the Owner’s
Requirements or as deemed necessary by the Owner;

Policies means the policies of the Owner as attached in Appendix C - Policy
and Guidelines, and as may be added to or updated from time to time;

(mmm)Procured Goods means those goods, supplies, Third Party Software, materials

(nnn)

or equipment obtained by the Contractor for or incorporated in, or to perform,
the Construction Work, and procured by the Contractor as part of its
Procurement Services;

Procurement Documents means the Owner’s technical requirements provided to
the Contractor, for the supply of goods and services;
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(000)

(PpP)
(qqq)

(rrr)

(ssS)

(ttt)

(uuu)

(Vwv)

Procurement Services means the procurement of Procured Goods including
Owner Specified Materials and Subcontractors performed by the Contractor,
which may be performed as agent of the Owner, or for the Contractor on its
own account, as stipulated in the Owner’s Requirements;

Project has the meaning set out above;

Proprietary Information means all inventions, discoveries, improvements and
technical information not in the public domain, which the Contractor,
Subcontractors, or their respective employees or agents who are performing the
Work, may conceive of, reduce to practice or develop in accordance with the
Contract or as a result of Owner’s proprietary or Confidential Information;

Public Relations and Communications Plan means the public relations and
communications plan for the Project that meets the requirements of the Owner’s
Public Relations and Communications Program, prepared by the Contractor as
further set out in the Contractor Execution Plan;

Public Relations and Communications Program means the public relations and
communications program and requirements for the public, media,
municipalities, townships, government officials and agencies, and First Nations
and Metis, as further set out in the Owner’s Requirements.

Purchase Order means a document issued by the Owner, and agreed to by the
Contractor through its acknowledgement in respect thereof, for the purpose of
supporting this Contract by facilitating the invoicing and payment process
between the Owner and the Contractor;

Purchase Order Revision means a document issued by the Owner to amend the
Purchase Order, and agreed to by the Contractor through its acknowledgement
in respect thereof, supporting this Contract by facilitating the invoicing and
payment process between the Owner and the Contractor.

Quality Plan means the plan, including as applicable, the Inspection and Test
Plan, as specified in the Owner’s Requirements, which shall be submitted by the
Contractor pursuant to Section 23.3;

(www) Real Estate Plan means the plan prepared by the Contractor for the Project that

(xxx)

(yyy)

(zzz)

meets the requirements of the Owner as specified in the Owner’s Requirements;

Records means the books, statements, records and accounts pertaining to the
Contract and the performance of the Work, whether in paper or electronic form;

Proposal means a description of goods and/or services available as put forth by
the Contractor, in response to the Owner’s Procurement Documents;

Scheduled Substantial Performance Date means the date on which the Work is
scheduled to achieve Substantial Performance, which, at the effective date of
this Contract is set out above;
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(aaaa) Subcontractors means any subcontractors, consultants, suppliers or vendors
hired by the Contractor to perform any portion of the Work or supply any
Goods;

(bbbb) Substantial Performance means that date when the Work meets the
requirements of being “substantially performed” as it is defined under the
Construction Lien Act, R.S.0. 1990, Chapter C.30, as amended.

(ccce) Suspended Work means any Work, or portion thereof, which the Owner has
suspended pursuant to Article 41 - Suspension;

(dddd) Third Party Software means any and all third party software (including any
firmware, open source software, shareware or freeware or operating system
software) provided by Contractor to Owner, including where applicable, to
operate (or assist in the operation of) the Licensed Software and/or embedded in
the Licensed Software or in any equipment;

(eeee) Total Performance of the Work, Totally Perform the Work, Totally Performing
the Work or words of similar import means when the entire Work, except those
items arising from the provisions of Article 26 - Warranty, have been performed
to the requirements of the Contract and the Owner has certified that the
Contract has been completed in accordance with Section 2(3) of the
Construction Lien Act of Ontario;

(Ffff)  Utility Work Protection Code (““UWPC’) means the written procedures to
establish an isolated tagged and/or locked out condition for Work that has been
approved and adopted by the Infrastructure Health and Safety Association of
Ontario and required to be followed under the Electrical Utility Safety Rules.

(9ggg) UWPC Competent means any person who is qualified in the Utility Work
Protection Code, has demonstrated familiarity with the Owner’s processes for
administering work protection, and has been deemed competent by an
authorized signing officer of the Contractor and has been registered with the
OGCC;

(hhhh) Value Added Taxes means such sum as shall be levied upon the Contract Price
by the federal or any provincial government, and is computed as a percentage of
the Contract Price, and includes the Goods and Services Tax (or the
Harmonized Sales Tax), the Quebec Sales Tax and any similar tax, the payment
or collection of which is by the legislation imposing such tax an obligation of
the Contractor;

(ilii)  Warranty Item means any Deficiency that is identified after the Certificate of
Substantial Performance is issued or is incorporated into the Certificate of
Substantial Performance to be remedied after Substantial Performance;

(ji)) Warranty Period is the aggregate of the Base Warranty Period plus Extended
Warranty Period, each defined as follows:

Hydro One Networks Inc.
Page 14 of 93

Page 14 of 115



EPC

Q) Base Warranty Period covers all Work and commences upon Substantial
Performance, and continues for the period stated above from Substantial
Performance as stated in the Certificate of Substantial Performance, with
the exception of Deficiencies identified under Section 25.2(b) that are
subsequently corrected, for which the Base Warranty Period commences
upon Total Performance of the Work.

(i) Extended Warranty Period covers Work identified in the Contract and
begins immediately upon the expiration of the Base Warranty Period and
continues for the time period set out above.

(kkkk) Work means all Engineering Services, project management, Procurement
Services, Goods, Procured Goods, Construction Work and those duties
allocated to the Contractor in the Commissioning before Substantial
Performance and Commissioning after Substantial Performance, as may be
necessary to fulfill the Owner’s Requirements and includes anything that is
ancillary or necessary by implication to fulfill the Owner’s Requirements;

(111 Work Day means any day, except for a Saturday, Sunday, a general holiday or a
holiday which is observed in the construction industry in Ontario, or defined as
a holiday in a collective agreement pertaining to the Work Site;

(mmmm)  Work Permit means a work permit issued in accordance with the Utility
Work Protection Code;

(nnnn) Work Site means those lands where the Project is located and which are legally
and/or municipally described, or otherwise described, as such in the Owner’s
Requirements

(0oo00) WSIA means the Ontario Workplace Safety and Insurance Act, S.O. 1997, c. 16,
as amended.

1.2 The following exhibits and schedules attached hereto shall form part of and are
incorporated in this Contract:

(@) Exhibit A - Safety Courses
(b) Exhibit B - Safeguards and Personal Protective Equipment
(©) Appendix A — Owner’s Requirements
(d) Appendix B — Contract Price
(e) Appendix C — Policy and Guidelines
) Appendix D — Liquidated Damages for Delay
(@  Appendix E - Forms
— Key Employee Confidentiality, Proprietary Information and
Consent Agreement
— Change Order
— Contractor Safety & Environment Pre - Job Meeting Checklist
- Application for Payment
- Change Quotation
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— Release and Certificate of Final Payment
— Statutory Declaration

(h) Appendix F — Dispute Resolution Procedure

(i) Appendix G — Key Personnel

Article 2 - Interpretation and Order of Precedence

2.1  Unless the context otherwise requires, words importing the singular shall include the
plural and vice-versa and words importing gender shall include the masculine, feminine
and neuter genders.

2.2 The headings and sub-headings of the Contract are used for convenience and ease of
reference only and in no way define, limit, describe or interpret the scope or intent of the
Contract.

2.3 If there is a conflict in the Contract, the order of precedence of documents, from highest
to lowest, shall be:

@) Change Orders, Change Directives, or Purchase Order Revisions (sometimes
issued as Instruction Notice);

(b) Purchase Order (“PO”);
(c) Agreed to clarification documents:
(i)  Special Terms and Conditions of the Contract;
(i) Additional Clarification Documents as set out above;
(d) this Construction Agreement, including Exhibits excluding the Appendices;
(e) Addenda to the Owner’s Procurement Documents as set out above;
) The Appendices to the Construction Agreement in the following order:
(i) Exhibit A - Safety Courses
(i) Exhibit B - Safeguards and Personal Protective Equipment
(iii))  Appendix A - Owner’s Requirements;
(iv)  Appendix B - Contract Price;

(v)  Appendix C — Policy and Guidelines Appendix C - Policy and Guidelines;
and

(vi) all other Appendices

(9) Any Site Rules, such as Station Access Agreement (which details specific
station requirements), including without limitation those of third parties;
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2.4

2.5

2.6

(h) The Procurement Documents (excluding those documents listed above); and
(i) Proposal from Contractor.
The following shall, in all instances, apply:

@) for documents revised by either party and approved by the Owner, the latest
revision shall govern;

(b) figured dimensions on drawings shall govern, even though they may differ from
scaled dimensions;

(©) drawings of larger scale shall govern over those of smaller scale of the same
date;

(d) in case of discrepancy between the drawings and the specifications, figured
dimensions on the drawings shall govern except where the dimensions depend
on the dimensions of a specified product, in which case the dimensions of the
product shall govern. In the case of discrepancy in the description of materials
and methods, the specification shall govern; and,

(e) unless expressly stated otherwise, appendices shall govern over the document
from which the appendix was referred.

Wherever this Contract requires an action to be performed or an obligation to be
undertaken, such action or obligation shall be performed in a reasonable and effective
manner by the party taking the action or fulfilling its obligation.

No agent or contractor of the Owner has the right to waive any compliance by the
Contractor with the terms of the Contract, and none shall be binding on the Owner. Any
changes to the Contract that require waiver of compliance by the Contractor must be in
the form of a Change Order.

Article 3 - Owner’s Requirements

3.1
3.2

3.3

3.4

The Owner’s Requirements shall describe the scope of the Work.

Where applicable, the Owner’s Requirements shall specify the requirements of the Health
and Safety Plan and the Health and Safety Plan will be provided by the Contractor
within such time period as set out in the Owner’s Requirements.

Where applicable, the Owner’s Requirements shall specify the requirements of the
Quality Plan and the Quality Plan will be provided by the Contractor within such time
period as set out in the Owner’s Requirements.

The Contractor shall identify and provide in writing to the Owner the Contractor’s
requirements for land access rights including, but not limited to, the location, period of
time of access, timing, temporary construction and deconstruction, access and use of real
estate it proposes and requires for the Work, including temporary access roads, work
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3.5

3.6

3.7

3.8

headquarters, construction laydown areas, such other information in respect of real estate
as further set in the Owner’s Requirements and any other land rights access or use that the
Contractor requires for the Work, acting reasonably.

The Owner is responsible for management of land rights acquisition for permanent land
rights in relation to the Work, including for access to and construction, maintenance and
operation of the Project. The Owner is responsible for management of land rights
acquisition for temporary land access rights for the Work.

The Owner shall endeavor, using commercially reasonable efforts, to obtain such land
access rights as requested by the Contractor pursuant to Section 3.4 and will advise the
Contractor as applicable. Where Owner is not able to obtain such land access rights as
requested by the Contractor pursuant to Section 3.4, the parties shall, in good faith,
discuss alternatives to mitigate, and which could involve the relief as described in Section
40.2 or could involve the Contractor making an request for an adjustment under Section
19.9, or such other resolution as the Parties may agree.

The Contractor shall prepare and provide to Owner a Real Estate Plan for Owner’s
approval that will meet the real estate requirements in the Owner’s Requirements and that
will identify and include, but is not limited to, the location, timing, temporary
construction and deconstruction, access and use of real estate based on the rights in the
possession of or acquired by the Owner that have been made available to the Contractor,
and will cooperate with the Owner, act consistent with and follow any restrictions
regarding the real estate rights acquired by the Owner.

After submission to the Owner, the Contractor shall not make any material changes to
the Health and Safety Plan, Quality Plan (including the Inspection and Test Plan), Public
Relations and Communications Plan or Real Estate Plan without providing reasonable
prior written notice containing details of the change to the Owner, and provided that all
such changes must continue to be in compliance with the Owner’s Requirements. Subject
to Section 19.9, all conflicts with respect to the interpretation of the Owner’s
Requirements shall be resolved by the Owner’s Representative.

Article 4 - General Requirements of the Work

4.1

4.2

4.3

The scope of the Work includes correction of defects and deficiencies by the Contractor
in accordance with the Contract.

By the date or dates specified in the Owner’s Requirements, the Contractor shall prepare
and submit to the Owner a detailed Contractor Execution Plan for the performance of all
or any part of the Work required under the Contract. The Contractor shall control the
progress of the Work to achieve compliance with the Contractor Execution Plan.

In the execution of the Work the Contractor shall comply with, and the completed Work
shall comply with, the Law, including, without limitation, applicable building codes,
technical standards, building construction and environmental regulations and the
standards specified in the Contract.
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4.4

4.5

4.6

References in the Contract to applicable codes, standards or regulations shall be
understood to be references to the edition applicable on the date of the Contract, unless
stated otherwise. If substantially changed or new applicable codes, standards or
regulations come into force after the date of the Contract, the result of which requires a
Change to the Work, Contract Time or Contract Price, the Contractor shall submit a
Change Quotation for compliance to those new codes, standards or regulations to the
Owner’s Representative. Any Change in the Work, the Contract Time or the Contract
Price as a result shall be dealt with under Article 19 - Changes.

The Contractor accepts the Owner’s Site, the Work Site and the obligation to perform the
Work in the condition existing at the effective date of this Contract and acknowledges
that it has investigated and satisfied itself to the fullest extent through the exercise of due
diligence as to:

@) the nature and location of the Work;

(b) the nature and location of and all conditions relating to the Owner’s Site and the
Work Site, including, but not limited to, accessibility, general character, surface
and subsurface conditions, utilities, services, soil, structures, roads, uncertainties
of seasonal weather and all other physical, topographical and geographical
conditions;

(©) all environmental risks, conditions, Law and restrictions applicable to the
Contractor or the Work that may affect the Work; and

(d) the magnitude of the Work.

The Owner may provide in the Owner’s Requirements or elsewhere certain information,
documents, maps, drawings, pictures, etc. in relation to the Owner’s Site and the Work
Site, however, the Contractor accepts the obligations in this Section 4.5 notwithstanding
the validity or invalidity, accuracy or inaccuracy, completeness or incompleteness of such
documents, maps, drawings, pictures, etc. Notwithstanding the preceding sentence, the
Parties acknowledge that the Work, including the Contract Time and Contract Price, is
based upon the environmental assessment for the Project under the Ontario
Environmental Assessment Act filed and as may be amended or as otherwise approved as
of the date of execution of this Contract, and the Parties agree to follow the Change
process in this Contract in respect of any Changes to the Work after the execution of this
Contract, including Contract Time and Contract Price, if applicable, requested by the
Owner as a result of the performance of the environmental assessment, or arising from
conditions associated with the approval of the environmental assessment by the
applicable governmental entity.

The Contractor accepts the obligation to perform the Work and acknowledges that it has
investigated and accepts:

@) the general character, quality, quantity, accessibility, and availability of
equipment, materials, utilities, services, and accommodations required to
execute and complete the Work; and
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4.7

4.8

4.9

4.10

411

(b) all conditions affecting labour, including, without limitation, availability,
productivity, accessibility, Labour Requirements and restrictions, collective
agreement requirements and restrictions, requirements and restrictions by Law,
and administrative practices, including those relating to safety, prevailing at or
applicable to the Work.

Any failure by the Contractor to discover matters which affect, or could affect, the Work
shall not relieve the Contractor from its obligations under the Contract or otherwise
affect the Contract Time or the Contract Price. If the Contractor has not conducted such
an investigation, it is deemed to assume all risk of conditions or circumstances now
existing or arising in the course of the Work which could make the Work more expensive
or more difficult to perform than was contemplated at the time the Contract was
executed. No claim by the Contractor will be entertained in connection with conditions
which could reasonably have been ascertained by an inspection or other due diligence
prior to the execution of the Contract.

The Owner reserves the right to award separate contracts to Other Contractors for work
to be performed at the Work Site and to perform work with its own forces at the Work
Site. In such event, the Contractor shall co-ordinate and schedule the Work with the
work of the Other Contractors and the Owner’s own forces, and the Contractor shall
share access to and use of the Work Site to accommodate the work of Other Contractors.
If work performed by Other Contractors as directed by the Owner interferes with the
Work performed by the Contractor, the Contractor may issue a Change Quotation in
accordance with Section 19.9. However, in all cases where work at the Work Site is
being performed by Owner or Other Contractors, where they do not have separate
defined work areas or where their work overlaps with that of the Contractor, the Owner
will contractually require them to comply with the Contractor’s Health and Safety Plan,
safety program and safety instructions, and the Contractor, as “constructor” (as
“constructor is defined under the Occupational Health and Safety Act of Ontario)
responsible for the areas of overlap, will have the right to remove the Owner’s own forces
or Other Contractors from the Work Site should they not comply with the Contractor’s
Health and Safety Plan, safety program and safety instructions.

The Contractor shall co-operate fully with the Owner, Other Contractors and all other
parties with whom the Contractor or Owner may be involved during the performance of
the Work. The Contractor shall supervise its employees and Subcontractors and inspect
their work to ensure that the Work conforms in each and every respect to the Owner’s
Requirements and in accordance with Section 11.1.

Approval of the Engineering Services, acceptance of any part of the Goods, Procured
Goods or the Construction Work by the Owner, or payment to the Contractor, or any one
or more of them, shall not relieve the Contractor from its responsibilities under the
Contract, whether pursuant to any of the warranties or guarantees expressed or implied
herein, or otherwise.

Unless as otherwise specified by the Owner’s Requirements, the Contractor shall:
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(@)

(b)

(©

provide the Owner with written monthly reports detailing the status of the Work,
updated schedules, all issues relating to the Work, any solutions and actions
taken for those issues, and all risks and associated mitigation measures taken on
the Project. Contractor shall attend meetings as required by the Contract
including as set out in the Owner’s Requirements, or as otherwise requested by
the Owner’s Representative. In addition, the Contractor shall cause its Field
Supervisor, or such competent person as he or she may delegate, to prepare a
daily log or diary reporting on weather conditions, work force of the Contractor
and Subcontractors and any other forces on the Work Site and also record the
general nature of Project activities. Such log or diary shall also include the
names of any extraordinary or emergency events that may occur and also the
identities of any persons who visit the site who are not part of the day-to-day
work force;

maintain records, either at its head office or at the job site, recording manpower
and material resourcing on the Project, including records which document the
activities of the Contractor in connection with Contractor Execution Plan, and
comparing that to the resourcing anticipated when the most recent version of the
schedule was prepared under the Contractor Execution Plan; and,

upon the Owner’s request, make available for inspection and copying all of the
records generated pursuant to this Section 4.11 along with any other routine
Project records ordinarily maintained by the Contractor.

4.12 The Contractor shall have those responsibilities for managing the Work as stipulated in
the Owner’s Requirements, and including, but not limited to:

(@)
(b)

(©)

(d)

(€)

()

(9)

cost monitoring, scheduling and reporting to the Owner;

scheduling the Work and monitoring and reporting on the progress of the Work
relative to the Milestones to the Owner;

a daily Work schedule for the Construction Work for a three-week period,
provided at least two weeks in advance, with such schedule showing the daily
allocation of resources;

coordination, scheduling and supervision of Subcontractors;

coordination and management of transportation and related services for the
Work;

management of the Work to ensure the Work is performed in an efficient and
coordinated manner; and

preparation of reports and attendance at meetings with the Owner.

4.13 The Contractor shall ensure that no activities or actions are undertaken in the
performance of the Work, or otherwise by the Contractor, which would adversely affect,
restrict or limit in any way the continued operation of the Owner’s facilities which are in
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4.14

4.15

4.16

4.17

4.18

4.19

4.20

operation, unless required to perform the Work, done in accordance with the Contractor
Execution Plan and authorized in writing by the Owner’s Representative.

In the performance of the Work, the Contractor shall give due consideration to the
interest and property of others wherever involved, and shall carry out and perform the
Work in a manner which shall cause the minimum of inconvenience, injury, and damage
to others.

The Contractor shall keep one copy of current Contract Documents, submittals, reports,
and records of meetings at the Work Site, in good order and available to the Owner and
Other Contractors.

The Owner shall provide, and the Contractor shall abide by, all documents provided by
the Owner relating to the Owner’s Site, including, but not limited to, any special
restrictions and conditions contained in any easement, regulatory board order, crossing
agreement, or other permit relating to the Work Site.

The Contractor shall restore, at its expense, all property altered or damaged in the
performance of the Work including, without limitation, buildings, fences, hedges, roads,
railroads, bridges, culverts, drainage ditches, irrigation ditches and levees, unless such
restoration is specifically identified in the Owner’s Requirements and, in which case, the
restoration shall be performed in accordance with the Owner’s Requirements.

Each of the parties shall promptly and fully inform each other of any errors, omissions or
inconsistencies in the Contract, defects or deficiencies in the Work and of any
inconsistencies between the Contract and the Law, of which they become aware. The
Contractor shall exercise reasonable care and diligence to prevent any actions or
conditions which could result in any such inconsistencies, defect or deficiencies. If the
Contractor discovers any inconsistencies in the Contract, or between the Contract and
the Law, or discovers any defects or deficiencies in the Work, it shall resolve all such
inconsistencies with the Owner before proceeding with the affected portion of the Work.
If the Contractor discovers any inconsistencies in the Contract, or between the Contract
and the Law, or discovers any defects or deficiencies in the Work, and proceeds without
resolution with the Owner, the Contractor shall proceed at the Contractor’s own risk and
expense and waives all rights to claim against the Owner for the same.

All documents and drawings prepared as part of the Work shall be in English.

@ Any part of the Work to be performed in accordance with any drawings and data,
whether prepared by the Contractor or the Owner, shall not be commenced until
such drawings and data have been reviewed and accepted by the Owner’s
Representative or Owner’s Engineer, as applicable unless otherwise authorized by
the Owner’s Representative or Owner’s Engineer, as applicable. Review or
acceptance by the Owner’s Representative or Owner’s Engineer of the
Contractor's drawings and data shall in no way be construed to imply relief of the
Contractor from responsibility for any errors or omissions contained therein or
relief from any of its obligations or liabilities under the Contract or otherwise.
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(b)

(©)

(d)

()

(f)

The Contractor grants to the Owner the perpetual, paid-up, irrevocable right to
use the Contractor's drawings and data for the purpose of operation, maintenance,
and refurbishment of the Equipment. Unless otherwise authorized in writing by
the Owner’s Representative or Owner’s Engineer, as applicable, any part of the
Work to be performed in accordance with any drawings and data, whether
prepared by the Contractor or the Owner, shall not be commenced until the
Owner’s Representative or Owner’s Engineer, as applicable has approved the use
of such drawings and data (including schedules, procedures and other pertinent
information). Approval or acceptance by the Owner’s Representative or Owner’s
Engineer of the Contractor's drawings and data shall in no way construe or imply
relief of the Contractor from its responsibility for any error or omission therein or
from any obligation under the Contract or implied by law.

The Owner's drawings and specifications shall be deemed to be complementary so
that if anything is shown on the drawing but not mentioned in the specifications,
or vice versa, it shall be furnished and built as though specifically set forth in
both. In case of conflict between the specifications and the drawings, the
specifications shall govern.

All of the drawings and data prepared by the Contractor under the Contract shall
be prepared in accordance with the Owner's drawing standards, copies of which
are available upon request.

Within such time as stated elsewhere in the Contract, the Contractor shall supply
all drawings and data necessary for a thorough understanding of the Equipment,
including the following:

Design Drawings - all shop detail and general arrangement drawings.

Additional Drawings - where Equipment is supplied to a performance
specification, detail and general arrangement drawings shall be provided by the
Contractor. If catalogue pages or data sheets are available in printed form giving
the required information, such may be submitted in lieu of the foregoing
drawings, subject to the prior approval or acceptance of the Owner’s
Representative or Owner’s Engineer, as applicable.

Installation Details - drawings showing overall dimensions, support requirements,
details of terminal points, and other data pertinent to installation.

In addition to electronic copies of drawings compatible with AutoCAD latest
version, on Contractor’s engineered portion of the Work, the Contractor shall
provide four legible full-size white paper prints of drawings and four paper copies
of all other data to the Owner. The print of each drawing shall have a maximum
contrast with a white background. Prints with an "off-white™ background are not
acceptable. A space of 200 mm vertically by 110 mm horizontally, in the lower
right hand corner above the Contractor's title block, shall be reserved for the
Owner’s title block and revisions. To facilitate the handling and storage of
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reproducible drawings submitted for the Owner’s use, overall sheet sizes shall be
ISO series sizes Al through A4 and B series size B1.

(9) For the purposes of ready identification, each drawing and item of data shall show
the name of the project, Units involved over-all title of the Work, Owner’s order
number, and the title of the drawing or item.

(h) One copy of each drawing and data item will be returned to the Contractor with
the Owner’s Engineer's comments and/or approval for use. When requested,
drawings and data requiring revision shall be promptly dealt with by the
Contractor and the specified copies resubmitted.

Article 5 - Engineering Services

5.1

5.2

5.3

5.4

5.5

The Contractor shall perform the Engineering Services and be responsible for the design
and engineering necessary to execute the Work. The Engineering Services shall be
prepared under the supervision of the Contractor’s qualified professional engineers
licensed by the Association of Professional Engineers Ontario. All final plans,
specifications, reports or documents of a professional nature shall be signed by and
stamped or sealed with the stamp or seal of:

@) the professional member or licensee who prepared them or under whose
supervision and control they were prepared; or

(b) the professional member or licensee who thoroughly reviewed and accepted
professional responsibility for them.

The professional members referred to in Section 5.1 shall be available to meet with the
Owner’s Representative at all reasonable times during the Contract Time and Warranty
Period.

The Owner shall have the right of inspection and review of the design drawings and
specifications at all reasonable times. The Contractor shall not be relieved of any of the
Contractor’s obligations under the Contract notwithstanding any inspection or review, or
failure to inspect or review.

Unless as otherwise specified in the Owner’s Requirements, prior to commencement of
the Performance Tests, the Contractor shall prepare, and submit to the Owner’s
Representative, operation and maintenance manuals. The Work shall not be considered to
be completed for the purposes of achieving Substantial Performance until such operation
and maintenance manuals have been submitted to the Owner’s Representative.

The Contractor shall:
(@) prepare, and keep up-to-date, the As-Built Drawings;

(b) record the exact locations of each of these differences, sizes and details of the
Construction Work as executed, with cross-references to relevant specifications
and other requirements on the As-Built Drawings;
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(©) keep the As-Built Drawings on the Work Site;

(d) during the Contract Time, provide the Owner with access to the As-Built
Drawings;

(e) upon completion of the Work, or at such other time as may be determined by the
Owner, submit the As-Built Drawings and copies to the Owner’s Representative
as may be further specified in the Owner’s Requirements;

) report on each invoice the number of person hours directly involved in the
preparation of drawings in respect of Engineering Services.

9) provide the reports under applicable collective agreements as described in
Section 8.6.

Article 6 - Owner’s Specified Materials and Subcontractors

6.1

6.2

6.3

6.4

6.5

Where the Owner’s Requirements specify the use of Owner’s Specified Materials and
Subcontractors, or where the Owner’s Requirements are modified by a Change Order or
a Change Directive directing the Contractor to use the Owner’s Specified Materials and
Subcontractors, the Contractor shall review the Owner’s Specified Materials and
Subcontractors to determine whether such materials are acceptable to meet the
Engineering Services and Construction Work and can be made available for procurement
without interfering with the achievement of the Milestones.

If the Contractor determines that the Owner’s Specified Materials and Subcontractors
are acceptable for the Work, then the Owner’s Specified Materials and Subcontractors
shall be used and incorporated in the Work in the same manner as those materials and
pieces of equipment proposed by the Contractor and the Contractor shall take
responsibility for the Owner’s Specified Materials and Subcontractors and all warranty
provisions that apply thereto.

If the Contractor determines that the Owner’s Specified Materials and Subcontractors
are not acceptable for the Work, then the Contractor shall give written notice to the
Owner that the Owner’s Specified Materials and Subcontractors are not suitable for the
Work, which notice will provide details of the reasons why the Owner’s Specified
Materials and Subcontractors are not acceptable for use or incorporation into the Work.

Where the Contractor has provided written notice to the Owner that the Owner’s
Specified Materials and Subcontractors are not acceptable for the Work, the Owner shall
promptly notify the Contractor of the Owner’s decision as to whether or not to include
the Owner’s Specified Materials and Subcontractors in the Work.

If the Owner chooses to direct the Contractor to use the Owner’s Specified Materials and
Subcontractors after the Contractor has notified the Owner that the Owner’s Specified
Materials and Subcontractors are not acceptable for the Work, then the Owner shall take
full responsibility for the Owner’s Specified Materials and Subcontractors, including any
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6.6

6.7

6.8

warranty claims and damages that may occur from the use or incorporation of the
Owner’s Specified Materials and Subcontractors.

Where the Contractor is supplying, as part of this Contract, equipment that requires
sulphur hexafluoride (SFs) gas and the Contractor holds the Notice of Project under the
OHSA, the Contractor is required to purchase and manage the sulphur hexafluoride (SFe)
gas according to industry best practices. The Contractor will ensure that the sulphur
hexafluoride (SFg) gas is weighted in and out at Owner’s Site and the Contractor will
notify the Owner of the amount used in the Work.

The Contractor will perform such tasks and take such responsibilities as may be
described in the Owner’s Requirements in respect of the Procured Goods and Free Issue
Goods. The Procured Goods and Free Issue Goods shall be used exclusively for
incorporation into the Work. Title to the Procured Goods obtained by Contractor in its
capacity as agent for Owner (if applicable), and Free Issue Goods shall remain with the
Owner. Unless otherwise directed by the Owner, all excess Procured Goods obtained by
Contractor in its capacity as agent for Owner (if applicable), and Free Issue Goods shall
be returned to the Owner following completion of the Work. However, the Contractor
shall be liable for the repair or replacement of any Procured Goods and Free Issue
Goods, which become damaged or lost while in the custody or control of the Contractor.

The Contractor agrees to participate in any Owner consultation as requested with, and
facilitate the provision of benefits such as training to, First Nations and Metis
communities in relation to the Project. The Contractor shall endeavour to provide
subcontracting opportunities for the Work to qualified community members of, and
businesses owned or controlled by First Nation and Métis communities where reasonable,
and report such subcontracting to Owner.

Article 7 - Procurement Services

7.1

7.2

7.3

7.4

As specified in the Owner’s Requirements, the Contractor shall perform the Procurement
Services either as agent for the Owner, or for its own account, or both, as applicable.

Where specified in the Owner’s Requirements, the Contractor shall provide Procurement
Services using such selected vendor lists and Owner’s Specified Materials and
Subcontractors as directed by the Owner.

Payment of invoices for Procured Goods shall be made in accordance with the Owner’s
Requirements.

To the extent the Parties have agreed that the Contractor is to perform Procurement
Services as agent of the Owner, the Contractor shall carry out the Owner’s instructions
and shall act:

@) in good faith and in the best interests of the Owner and the Project,

(b) within the scope of the agency specified in this Article 7 - Procurement and the
Owner’s Requirements.
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7.5  To the extent the Parties have agreed that the Contractor is to perform the Procurement
Services as agent of the Owner, the appointment of the Contractor as the Owner’s agent
shall be limited as follows:

@) to the specifications contained in the Owner’s Requirements;

(b) the Contractor shall not enter into any agreement, contract, settlement or
arrangement with any person, firm or corporation, or other enterprise imposing
any compromise, legal obligation or liability of any kind whatsoever on the
Owner, unless such is in accordance with this Contract or unless it has prior
specific written authority to do so from the Owner;

(©) the Procurement Services performed by the Contractor shall only relate to the
Project and the Contractor shall not act as agent for the Owner in any other
respect;

(d) the Procurement Services shall be on commercial terms and conditions
previously approved by the Owner and the Contractor shall not modify or
change any of the terms and conditions approved by the Owner without the
Owner’s prior written consent, which consent may be withheld at the Owner’s
sole discretion;

(e) the Procurement Services by the Contractor shall be in accordance with the
Contractor’s internal approval process, but subject always to the final written
approval of the Owner’s Representative;

)] the Procurement Services by the Contractor shall be in accordance with the
Law, and without limiting the generality of the foregoing, those laws that
pertain to competitive procurement, and any other procurement requirements
that the Owner may state from time to time;

9) title to all Procured Goods shall be in the Owner’s name; and

(h) all warranties and guarantees relating to the Procured Goods shall be made to
the Owner and shall be enforceable by the Owner.

7.6 To the extent the Parties have agreed that the Contractor is to perform Procurement
Services as agent of the Owner, the Owner shall:

@) provide to the Contractor sufficient instructions and guidelines to enable the
Contractor to effect delivery, receiving and handling into and within the
Owner’s system of materials handling and warehousing; and

(b) provide to the Contractor instructions and guidelines that identify the levels of
review and approval required by the Owner in relation to the Procured Goods.

7.7 In accordance with the Owner’s Requirements, the Contractor shall submit any required
samples for the Owner’s Representative’s approval, together with any relevant
information. The Contractor shall also submit for the Owner’s Representative’s
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approval, manufacturer’s standard samples of materials (with relevant information) and
any additional samples instructed by the Owner’s Representative. All samples shall be
labelled as to origin and intended use in the Work. For each part of the Work, construction
shall not commence prior to receipt of such approval to the relevant samples.

Article 8 - Construction Work

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

The Contractor shall perform the Construction Work in accordance with the Contract.

The Contractor shall provide as part of its Proposal, unless otherwise set out in the
Procurement Documents, unit prices together with delivery times for recommended spare
parts for the Goods, Procured Goods, and Free Issue Goods. Spare parts will be identical
to the corresponding parts in the Goods, Procured Goods, and Free Issue Goods. The
Contractor will provide, upon request by the Owner, a complete list of all spare parts
which the Contractor would normally purchase from outside sources, showing the
company’s part number and the true manufacturer’s name and part number for each item.

Except for Exhibit A - Safety Courses and those materials, services and equipment to be
provided by the Owner and described in Appendix A - Owner’s Requirements, the
Contractor shall supply or cause to be supplied all services, equipment and materials
required for the proper execution and completion of the Construction Work.

The Contractor shall take full responsibility for the adequacy, stability and safety of the
Work and the Work Site operations under its control, of all methods of construction and of
all of the Construction Work, unless the Contractor has received written instructions
from the Owner’s Representative absolving the Contractor of responsibility.

The Contractor shall not perform any blasting work unless expressly permitted to do so
in the Owner’s Requirements, and any such blasting work will be limited to the express
permission so provided.

At the Owner's request, report on a monthly basis the number of person hours worked, in
respect of the Construction Work, under each of the various collective labour agreements.

It is the Contractor’s responsibility to identify and locate hidden structures, and
infrastructure from other utilities above, on and below the surface (including the
existence, location and elevation) as may be in the vicinity of the Work, prior to the
performance of the Work, and to contact and arrange for and obtain protection for, and
from, such infrastructure for the conduct of the Work.

Should any part of the Work be connected to any Work Site facilities or services, the
Contractor must perform a feasibility study of the existing installation (eg. storm sewers,
sanitary drainage, water supply, piping, etc.) and the consequences and effect of the
Work on such facilities or services, and provide a written copy of such study to the
Owner, for the Owner’s approval.
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8.9 In respect of above, on and below surface infrastructure as relates to the temporary
construction access and performance of the Work, the responsibilities of the Contractor
include:

@) prior to commencing any excavation, demolition, removal, refurbishment,
replacement or construction activities:

(1) performing an on-site inspection of the entire Work Site to identify all surface
and above surface infrastructure;

(2) obtaining a locate and locate report for all utilities of all underground
infrastructure in the vicinity of the Work;

(3) obtaining the identity and ownership of all utilities with above, on and below
surface infrastructure in the vicinity of the Work Site;

(4) obtaining or creating drawings and records of above, on and below surface
infrastructure found,

(5) notifying all utilities with above, on and below surface infrastructure in the
vicinity of the Work Site of the proposed Work, including nature of the Work,
proposed installations, and Work schedule of when Work is to be performed in
the vicinity of such utility’s infrastructure;

(6) obtaining any necessary hold-offs from the applicable utilities for protection
to conduct the Work;

(7) keeping a copy of such drawings and records of above, on and below surface
infrastructure and all locate reports of underground infrastructure at the Work
Site;

(8) providing a copy of such drawings and records of above, on and below surface
infrastructure, and such locate reports of underground infrastructure, to the
Owner’s Representative, upon request.

(b) In the performance of the Work, the Contractor shall:

(1) obtain and follow all instructions of such utilities for protection of such
utilities” infrastructure including all instructions and orders on such locate
report of underground infrastructure;

(2) protect each utilities’ infrastructure in the performance of the Work;

(3) update drawings and records of new infrastructure found, and of changes to,
and new infrastructure constructed in association with the Work, and provide
such records to the Owner, and to the respective utilities.

8.10 In respect of any Work to which the Utility Work Protection Code applies, the Contractor
shall:
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()

(@) determine and verify the requirements, including isolation, for protection with the
applicable utility;

(b) request a Network Outage Management System (NOMS) slip from the Owner’s
Representative stating the requirements, including isolation, indicated by the
applicable utility;

() prepare and submit the application for a UWPC Work Permit (PC1) to the
OGCC/Work Protection representative, identifying the located infrastructure,
nature of the Work to be performed and any hazards, in relation to the Work;

(d) apply for isolation or hold-offs from the applicable utility that has control of the
located infrastructure prior to conduct of the Work;

Only conduct the Work in environments and on applicable assets when the appropriate

Work Permit has been obtained from the applicable utility controlling authority.

8.11

8.12

8.13

8.14

The Contractor shall prepare the Power Outage Schedule for various electrical circuits
and lines as required to perform the Work. This schedule must be submitted to the
Owner’s Ontario Grid Control Center (“OGCC”) no more than thirty (30) days after the
date of this Contract. OGCC endeavours to provide the outages, as requested by the
Contractor, wherever possible; however, changes such as system configuration and
requirements may result in the postponement of the planned outage. The Contractor will
relocate its forces to perform other Work should these postponements occur. The OGCC
will provide as much notice as possible in the event of such occurrences. Outages
approved by the OGCC adhere to the time constraints set out on the (Ontario)
Independent Electricity System Operator’s (“IESO”) website.

The Contractor should provide outage dates to the OGCC, through the Owner, at least six
weeks in advance of the outage date sought. Due to system restrictions and other
considerations, OGCC approvals for outages are provided no sooner than forty-eight (48)
hours prior to the requested outage time. The Contractor shall prepare for the outages as
scheduled and subsequently approved. Should the outage be cancelled or postponed by
the OGCC or Owner before the time of the planned outage and require postponement of
the work activity as scheduled by the Contractor by more than a reasonable time, the
Contractor shall be entitled to reasonable  compensation for the
mobilization/demobilization of his staff and equipment according to such compensation
table as mutually agreed in writing by the Parties.

All Work Permits related to power outages required for the Work shall be held by an
employee of the Contractor who is qualified to hold the said Work Permits.

The Contractor shall name a single employee as the point of contact for coordination and
scheduling of outages with the OGCC.
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Article 9 - Commissioning

9.1

The duties of the Owner and of the Contractor in relation to Commissioning before
Substantial Performance and Commissioning after Substantial Performance, together
with the Milestones to be reached for commissioning, are as set out in the Owner’s
Requirements.

Article 10 - Work Protection

10.1

10.2

10.3

10.4

10.5

All Contractor Personnel that will be working in areas covered by a UWPC Work
Permit are required, at Contractor’s expense, to have taken “Work Protection Overview”
training from the Infrastructure Health and Safety Association.

Any person who is required to prepare, check, apply for, hold, issue or establish a Work
Permit, or supervise a crew working under such a Work Permit, shall be UWPC
Competent and all such Work Permits required for the Work shall be held by an employee
of the Contractor.

It is the accountability of the Contractor to have available sufficient UWPC Competent
employees for the Work to be executed under this Contract. Unless otherwise set out in
the Owner’s Requirements, the Contractor must identify and propose in writing to the
Owner at least three (3) candidates to be UWPC Competent.

At Work Sites where a Work Permit is required, a Contractor employee who has been
determined to be UWPC Competent must be present during all Work and is responsible
for all Work activities at the Work Site. Any person who is an immediate supervisor of a
crew performing Work for which a Work Permit has been issued must be UWPC
Competent irrespective of whether or not he holds the Work Permit.

The following process shall determine whether or not a person is UWPC Competent:

@ The Contractor shall propose as candidates only persons who have had previously
or have currently an equivalent designation from Infrastructure Health and Safety
Association (formerly, Electrical & Utilities Safety Association or EUSA) or an
equivalent out-of-province agency and who meet the following requirements:

(1) Have education (eg. Electrical Engineering Degree, Technologist
Diploma, or Valid Journeyperson Certificate as an Electrician or Power
Linesperson recognized in the Province of Ontario) or has already held
work permits on work of a similar type to the Work of this Contract in a
jurisdiction having requirements similar to the UWPC, or equivalent
experience appropriate for the type of Work for which he or she will be
responsible and provide a copy of same to Owner (the evaluation of
whether the candidate’s education or work permits held in other
jurisdictions are similar or whether the candidate has equivalent
experience shall be at the Owner’s sole discretion).
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10.6

10.7

(b)

(©)

(d)

()

(f)

(i) Have a minimum of eight years of experience related to the type of Work
for which he or she will be responsible and provide a resume
demonstrating such.

(iii) Be able to communicate fluently in English (both written and oral) on all
matters related to the Work and any emergency situations that could arise.

Candidates who meet the requirements stated in Section 10.5(a) shall successfully
complete the following training offered by Hydro One Work Methods & Training
(“WM&T"):

() Orientation and UWPC Overview training
(i)  The Code Explained
(iii) UWPC “Core” training
(iv) UWPC “Field Check-out”.

Contractor must submit a request for training to the Owner with a list of all
candidates no less than two (2) months prior to the date UWPC Competent
employees and work permits are required, unless otherwise set out in the Owner’s
Requirements.

The training offered by Hydro One WM&T make take up to 14 days,
nonconsecutively, at one or more locations as determined by the Owner. The
Contractor is responsible for all costs and expenses of its employees to attend
such training.

Upon successful completion of the Owner’s training the Contractor shall
determine whether or not a candidate is to be deemed UWPC Competent. The
decision of the Contractor shall be communicated to the Owner by means of a
letter addressed to the Owner’s Representative stating that the Contractor has
deemed the candidate UWPC Competent. This letter shall be signed by an
authorized signing officer of the Contractor and have attached to it
documentation demonstrating compliance with Sections 10.5(a) and 10.5(b).

Upon receipt of the documentation described in Section 10.5(d) the Owner’s
Representative shall provide copies to WM&T and to OGCC. OGCC will add the
name of the person deemed to be UWPC Competent to the Contractor List of
Persons who are authorized to apply for and receive Work Permits under the
UWPC from OGCC.

The designation as UWPC Competent shall expire on the earlier of twelve months after
designation or six months after last having held a Work Permit.

The Contractor understands and agrees that it is their responsibility alone to determine
the competency of any candidate that it proposes and it may eventually designate to be
UWPC Competent. Nothing in this Contract or any other documentation from the Owner,
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including but not limited to, that provided by WM&T with respect to the Hydro One
training courses creates any responsibility or liability on the part of the Owner for such a
person’s designation to be UWPC Competent or for any aspect of that person’s
performance.

10.8 The Owner reserves the right, but is not obligated, to audit the Work Protection process,
records, audit reports and incident reports of the Contractor for the purpose of continuous
improvement.

10.9 The Owner reserves the right, at its sole and absolute discretion, to remove a person from
the Contractor List at OGCC, whose performance is below the standard expected of a
person holding a Work Permit, on the Owner’s system components. This may result from
a single serious incident or a pattern of minor incidents observed by OGCC staff with
respect to Work Permits, by the Contract Monitor or Site Inspector with respect to Work
Site, or otherwise discovered by the Owner’s auditor. A person whose designation is
revoked may not be proposed again as a candidate by the Contractor.

Article 11 - Contractor’s Representations
11.1  The Contractor shall:

(@) perform the Work in a professional, efficient, and workmanlike manner, using
only qualified, skilful and careful workers, in strict accordance with the
Contract and in accordance with sound and currently accepted design,
engineering, procurement, construction and commissioning practices normally
employed by leading organizations in industrial construction in the electricity
utilities sector similar to the Work;

(b) perform the Work in a safe and environmentally sound manner and in
compliance with the Law;

(©) ensure that the title to any and all Goods and those Procured Goods supplied by
the Contractor shall, upon delivery to the Work Site, be free from any and all
claims, liens, charges, encumbrances or security interests of any kind
whatsoever;

(d) ensure equipment and materials furnished, manufactured or fabricated by the
Contractor, or its Subcontractors, for incorporation into the Work, shall:

(i)  be free from all defects or deficiencies;

(i) meet the specifications in the Contract, if so specified, and if not specified
then be of the quality best suited for the required operating conditions and
intended use and purpose of the materials and services; and

(iti)  shall be fit for the purpose for which the equipment and materials have
been manufactured or fabricated;
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11.2

(e) perform the Work to meet the Owner’s Requirements;

) comply with the Contract, including, but not limited to, all time schedules set
out in, or called for by, the Contract or the Contractor Execution Plan; and

(9) ensure the Work shall be fit for its intended purpose as specified in the Owner’s
Requirements.

The Contractor represents and warrants to the Owner that:

@) it has the experience, resources, personnel and capability to perform the Work in
a competent, efficient, skilful, and first-class manner;

(b) it is duly incorporated and validly existing under the laws of the jurisdiction(s)
of its incorporation and is registered to carry on business in the Province of
Ontario, and it has the corporate power, capacity, and authority to enter into,
and to perform its obligations under the Contract and to any other agreement or
document delivered pursuant thereto;

(©) it has duly taken, or has caused to be taken, all action required to be taken by it
to authorize the execution and delivery of this Contract and any other
agreement or document to be delivered pursuant thereto by it and the
performance of its obligations under this Contract and any other agreement or
document to be delivered pursuant thereto;

(d) it has all required permits, licenses and authorizations necessary to carry on its
business; and

(e) the Contractor has the right to use, employ, sublicence and incorporate in the
Work those things, ideas and intellectual property to which the Contractor
gives the Owner a license under Section 36.3.

Article 12 - Contract Time

121

12.2

12.3

Subject to any Change Order or Change Directive, the Contractor shall commence the
Work on the Commencement Date and shall achieve Substantial Performance of all of the
Work by the Scheduled Substantial Performance Date. Time is of the essence for this
Contract.

The Contractor shall not make any changes to any Critical Activities, including Major
Milestones in the Contractor’s Execution Plan without the prior written approval of the
Owner as documented in accordance with the terms of this Contract. The Contractor
shall not make any changes to any Minor Milestones without prior written notice to the
Owner in accordance with the terms of this Contract.

If a party fails to meet its obligations set out in this Contract in a timely manner, the other
party may raise the failure of a timely action as provided for in Appendix F - Dispute
Resolution Procedure; however, in such case the parties shall continue to perform the
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Work and their respective obligations under this Contract while the matter is being
resolved.

Article 13 - Payment

131

13.2

13.3

13.4

135

13.6

As full and complete compensation for the Work, the Owner shall pay the Contractor the
Contract Price pursuant to the terms of Appendix B - Contract Price which shall in no
event exceed the Contract Price payable in accordance with the Contract, as adjusted by
any Change Order, as well as any Change Directive under Section 19.8.

The Contractor shall prepare and submit invoices for all Work performed in accordance
with the Milestone Performance Payment Schedule under Appendix B - Contract Price.
Any reference in the Contract to progress payments shall mean the milestone payments.

As a condition precedent to each milestone payment to the Contractor by the Owner, the
Contractor shall deliver to the Owner:

@) a Workplace Safety and Insurance Board Certificate of Clearance; and
(b) a Statutory Declaration, in the form set out in Appendix E - Forms.

The Owner shall retain from all payments due and payable to the Contractor an amount
equal to 10% of the value of the Work actually done and materials furnished by the
Contractor in accordance with the Construction Lien Act, R.S.0. 1990 c. C.30, as
amended (“Construction Lien Act™).

Subject to Appendix B - Contract Price and when the Contractor considers that it has
successfully completed a milestone under the Milestone Performance Payment Schedule,
the Contractor shall prepare a written certification of the completion of the performance
milestone for which the payment is requested (“Application for Milestone Payment”) for
the Owner’s review and verification.

In addition to any other information that the Owner may request, the Application for
Milestone Payment shall include the following:

(@) the milestone reached;

(b) the value of Work performed for that milestone as forth in the Milestone
Performance Payment Schedule under Appendix B - Contract Price;

(©) any advance payment for Goods;
(d) the amount of statutory holdback, liens;
(e) the amount of GST/HST as applicable; and

) the amount due to the Contractor.
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13.7

13.8

13.9

13.10

13.11

13.12

No later thanl Work Days after the receipt of the Contractor's Application for Milestone
Payment, , and provided the Contractor has provided all necessary supporting
information and documentation, and participated in any review requested by the Owner,
the Owner will verify the validity of the application and notify the Contractor whether
the Contractor has reached the milestone for which payment is sought as set out in
Section 13.8. The Contractor shall provide full cooperation and assistance to the Owner,
as the Owner may reasonably request in this process.

If the Owner believes the Contractor has completed the milestone that is the subject of
the Application for Milestone Payment, the Owner shall issue a certificate for payment
for the milestone (“Certificate for Payment of Milestone). The Certificate for Payment
of Milestone shall provide the following minimum information:

@) the milestone reached;

(b) the value of Work performed for that milestone as set forth in the Milestone
Performance Payment Schedule under Appendix B - Contract Price;

(c) any advance payment for Goods;

(d) the amount of statutory holdback, liens, and any amounts for Owner’s set-off;
(e) the amount of GST/HST as applicable; and

) the amount due to the Contractor.

If the Owner does not issue a Certificate for Payment of Milestone, it shall provide
reasons therefor.

The Owner may review the Work to verify completion of a milestone, but is not required
to do so, and in either case, the review and verification and payment of a milestone does
not relieve or otherwise diminish the Contractor’s proper performance of the Work in
accordance with the Contract, and payment of the milestone does not mean acceptance of
any Work, nor does it waive compliance with any of the Owner’s Requirements or
otherwise constitute waiver of any other Owner’s rights and remedies pursuant to the
Contract.

The Contractor shall promptly submit an invoice to the Owner in accordance with the
Certificate for Payment of Milestone. Every invoice pursuant to this Contract shall show
the applicable GST/HST as a separate amount, and also show the Contractor’s GST/HST
registration number.

Forthwith upon receipt by the Contractor of each milestone payment as the Work
progresses the Contractor shall pay all of its Subcontractors in full on account of Work
performed and Goods and Procured Goods delivered to which each payment applies,
subject to compliance with the Construction Lien Act, and upon the request of the Owner,
promptly provide evidence of all such payments.
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13.13

13.14

For greater certainty, the Contractor hereby agrees to reasonably substantiate to the
Owner, the amounts of all accounts representing any portion of the Contract Price,
including without limitation, back-up documents evidencing accounts or payments due to
Subcontractors.

Subject to prior notice being provided to the Contractor, the Owner reserves the right to
issue joint cheques at any time to the Contractor and any of its Subcontractors or other
parties and including for the supply of labour furnished on this Project, or to issue
cheques directly to a Subcontractor or another party and including for the supply of
labour furnished on this Project whether or not sums owed by the Contractor are then
delinquent.

Article 14 - Payment of Holdback Upon Substantial Performance of the Work

141

14.2

14.3

14.4

After the issuance of the certificate of Substantial Performance, the Contractor shall:
@) submit an application for payment of the holdback amount;

(b) submit a sworn statement in the form of the Statutory Declaration in Appendix
E - Forms; and

(©) submit the documents required to demonstrate compliance with Article 45 -
Workers” Compensation.

After the receipt of an application for payment from the Contractor and the other
documents as provided in Section 14.1, the Owner will issue a certificate for payment of
the holdback amount.

Subject to Article 18 - Non-Conforming Work the holdback amount authorized by the
certificate for payment of the holdback amount is due and payable on the last day of the
month in which expiration of the holdback period as stipulated in the lien legislation
applicable to the Work Site occurs. Notwithstanding the foregoing, if any payment due
date falls upon a day other than a Work Day then the Owner shall make payment to the
Contractor on the second Work Day following the payment due date. The Owner may
retain out of the holdback amount any sums required by law to satisfy any liens against
the Work or, if permitted by the lien legislation applicable to the Work Site, other third
party monetary claims against the Contractor which are enforceable against the Owner.

Upon application by the Contractor for release of a Subcontractor’s holdback, the
Contractor shall provide the Owner with:

(@) the extent of all additions to, or deductions from, the Work of the Subcontractor
as a result of Change Orders or Change Directives;

(b)  a letter or certificate from the Workplace Safety and Insurance Board (WSIB)
stating that the Subcontractor has paid all assessments to the WSIB up to the
date of application for partial release of holdback covering the Work of the
Subcontractor; and
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145

14.6

14.7

(c) a statutory declaration made by the Subcontractor in the form of the Statutory
Declaration in Appendix E - Forms.

Where legislation permits and where, upon application by the Contractor, the Owner has
certified that the work of a Subcontractor has been performed prior to Substantial
Performance, the Owner may, at its sole discretion, pay the Contractor the holdback
amount retained for such subcontract work, or the Goods or Procured Goods supplied by
such Subcontractor, on the first calendar day following the expiration of the holdback
period for such work stipulated in the lien legislation applicable to the Work Site. The
Owner may retain out of the holdback amount any sums required by law to satisfy any
liens against the Work and Procured Goods or, if permitted by the lien legislation
applicable to the Work Site, other third party monetary claims against the Contractor
which are enforceable against the Owner. The Owner shall not be obligated to release any
holdback for the Work of a Subcontractor prior to Substantial Performance as a whole
unless expressly stated in the Purchase Order that it will do so.

When the Owner agrees to release the holdback amount retained for subcontracted work,
or for Goods or Procured Goods, the Contractor shall, within 15 calendar days of receipt
of such payment, submit to the Owner written confirmation of payment of such holdback
to the applicable Subcontractor or Supplier. If the Contractor fails to submit such written
confirmation, the Owner shall retain the right to withhold from any amount due or which
may become due to the Contractor the amount of the released holdback until such written
confirmation is received or until payment becomes due for the holdback on the Work as a
whole, whichever is earlier.

Notwithstanding the provisions of the preceding paragraphs, and notwithstanding the
wording of such certificates, the Contractor shall ensure that such subcontract work or
Goods or Procured Goods are protected pending the issuance of a final certificate for
payment and be responsible for the correction of defects or work not performed
regardless of whether or not such was apparent when such certificates were issued.

Article 15 - Payment Upon Total Performance of the Work

151

15.2

When the Contractor considers that the Work is Totally Performed, the Contractor shall
submit an application for payment upon Total Performance of the Work.

It is a condition precedent to the issuance of certificate that Total Performance of the
Work has been achieved that the Contractor satisfy each of the following requirements:

@) the Work has been fully completed in accordance with the terms and conditions
of this Contract;

(b) all Deficiencies with respect to the Work have been remedied to meet the
requirements of the Contract;

(©) remove from the Work Site all Contractor products, tools, equipment, waste
products and debris;
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(d)

(€)

all obligations of the Contractor to other parties, including any third parties, in
relation to the Work, for which the Owner could in any way be held responsible,
have been fully satisfied; and

the Contractor has delivered to the Owner the following:

(i)

(i)
(iii)

(iv)

(v)

(vi)

a statutory declaration in the form included in Appendix E - Forms and
modified as required to include the following, as well as any other matter
that the Owner may reasonably require:

@) the amount of final sums payable;

(b) the date the Contractor completed the Work, to evidence the
expiration of the term for filing liens; and

(c) the full payment of all payrolls and other similar indebtedness, and
all other sums and obligations whatsoever incurred by the
Contractor in carrying out the Work, including, without limitation,
payments to contractors or for materials or equipment;

a Workplace Safety and Insurance Board certificate of clearance;

any As-Built Drawings and operations manuals for which the Contractor
is responsible;

assignments of any warranties guarantees and indemnities provided by
manufacturers or suppliers of materials;

written evidence of good standing from union representatives and/or
labour organizations, if any; and

a Release and Certificate of Final Payment, in the form provided in
Appendix E - Forms, releasing all of the Contractor's claims against the
Work and the Owner arising under or by virtue of this Contract, other than
such claims, if any, as may be expressly identified by their nature and
amount by the Contractor in the Release and Certificate of Final Payment,
or as attached as an attachment thereto.

15.3 The Owner will, no later than 30 days after the receipt of an application from the

154

Contractor for payment upon Total Performance of the Work, and provided the
Contractor has provided all necessary supporting information and documentation, and
participated in any review requested by the Owner, verify the validity of the application
and notify the Contractor that the application is valid or give reasons why it is not valid.

When the Owner finds the Contractor’s application for payment upon Total Performance
of the Work valid, the Owner will issue a certificate that Total Performance of the Work
has been achieved and certify for payment the remaining monies due to the Contractor
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155

under the Contract. The date of Total Performance of the Work shall be as stated in this
certificate.

Subject to the provision of Article 45 - Workers” Compensation and any lien legislation
applicable to the Work Site, and the terms and conditions of the Contract, the Owner shall
pay the Contractor as provided in Appendix B - Contract Price.

Article 16 - Invoicing

16.1

16.2

16.3

16.4

Each invoice submitted by the Contractor shall be in such detail and format as specified
by Owner and as a minimum unless otherwise specified, include: Owner’s purchase
order number and purchase order release number, purchase order release line number(s),
service master number and/or material master number if provided, invoice number and
date, the Contractor’s business name, address, invoice contact name and invoice contact
phone number, location of the Work and a short description of the Work the charges relate
to, quantity, part or reference numbers, description of suppliers and Subcontractors, time
worked (eg. number of hours or days), rate, invoice payment amount, currency (if not
Canadian dollars), terms of payment as per this Contract, remittance address, applicable
tax treatment, GST/HST amount, and Contractor’s GST/HST number. Invoices must
match the purchase order and purchase order release in price and quantity. Contractor
must not include fees and charges from more than one purchase order or purchase order
release on an invoice.

The GST/HST, and other provincial or state sales tax, if applicable, together with the
registration number for same, shall be shown separately on all invoices. The Contractor
shall advise the Owner whether it has registered for GST/HST and provide such number
upon request. The Contractor shall deduct all recoverable GST/HST paid from
reimbursable expenses before adding GST/HST to amounts to be invoiced to the Owner.
If the Contractor incorrectly charges GST/HST or other tax to the Owner, the Owner shall
not reimburse the Contractor for interest or penalties arising from the incorrect
application of such tax.

The Owner has implemented an on-line portal (“Portal”) for submitting invoices and
enabling dynamic discounted payment and the Owner expects the Contractor to adopt
and use the Portal for determining purchase order status, invoice submission, invoice
status and questions related to purchase orders, invoices, and payment details. The Owner
will make available information about the Portal and for Contractor’s enrolment on the
Portal upon Contractor’s request. If Contractor is already enrolled on the Portal, then
Contractor will submit all invoices in respect of the Contract through the Portal.

In the event that the Portal cannot be used, all original invoices and all supporting
documentation must be submitted to the Address for Invoicing to Owner set out on the
Commitment Pages and payment will be made from an original invoice only and fax
copies will not be processed.
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16.5

16.6

16.7

An electronic copy of all invoices and all supporting documentation shall also be sent to
the Owner's Representative.

Subject to applicable legislation, the Contract, as well as whether Contractor chooses
dynamic discounted payment terms made available on the Portal, undisputed invoices
will be paid within [Ji] days after receipt. Notwithstanding the foregoing, if any
payment due date falls upon a day that is not a Work Day, then the Owner shall make
payment to the Contractor on the second Work Day following the payment due date.

The Owner is entitled to review invoices. The Owner is not required to pay any invoice
unless such invoice is accurate, correctly submitted, not disputed and includes the
required information. In the event the Owner, in good faith, disputes the accuracy or
applicability of any fee, charge, amount, credit or other financial arrangement described
in an invoice, the Owner shall notify Contractor of such dispute in writing in accordance
with Appendix F - Dispute Resolution Procedure; with a reasonably detailed explanation
of the basis of the dispute as soon as practicable after the alleged discrepancy has been
discovered. The Owner is under no obligation to pay any part of the invoice until the
resolution of the dispute.

Article 17 - Withholding of Payment

17.1

If because of climatic or other conditions reasonably beyond the control of the
Contractor, there are items of Work that cannot be performed, and the said non-
performance does not materially affect the Facilities for their intended purpose, payment
in full for that portion of the Work which has been performed shall not be withheld or
delayed by the Owner on account thereof, but the Owner may withhold, until the
remaining portion of the Work is finished, only such an amount that the Owner
determines is sufficient and reasonable to cover the cost of performing such remaining
Work.

Article 18 - Non-Conforming Work

18.1

18.2

No payment by the Owner under the Contract nor partial or entire use or occupancy of
the Work by the Owner shall constitute an acceptance of any portion of the Work or
Procured Goods which are not in accordance with the requirements of the Contract.

Notwithstanding any other provision in the Contract, upon notice to the Contractor, the
Owner may withhold or retain all or any portion of any payment due to the Contractor
under this Contract as reasonably necessary to ensure the performance of the Work or to
protect the Owner’s rights. The Owner may make such withholding or retention upon the
occurrence and continuance of any of the following events:

(@) The Contractor is in default of any of its material obligations under this
Contract;

(b) All or any part of such payment is attributable to Work that is defective or not
performed in accordance with the Contract documents;
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18.3

(c) The Contractor has failed to make prompt payments to its Subcontractors
respecting Work for which the Owner has made payment to the Contractor;

(d) Any lien has been registered against the Project, the Work, the Work Site or any
portion of it or against any Goods or Procured Goods and such lien has not been
vacated or released and discharged by the Contractor pursuant to Section 46.1;

(e) Any sums that may be required by Law;

) Third party monetary claims against the Contractor which are enforceable
against the Owner; or

(9) The Contractor has fallen behind the construction schedule and, in the opinion
of the Owner acting reasonably, deduction from amounts otherwise payable to
the Contractor is required to protect the Owner from liability under this
Contract, including liquidated damages, if any, provided under this Contract.

Should either party fail to make payments as they become due under the terms of the
Contract or in an award of arbitration or judgment of a court, interest at the rate of 1%
(one percent) per annum above the prime rate of interest quoted by The Toronto-
Dominion Bank in Toronto, Ontario for prime business loans as it may change from time
to time, on any unpaid amounts shall also become due and be payable.

Article 19 - Changes

19.1

19.2

19.3

194

The Owner shall have the right, at any time, to make a Change.

When a Change is proposed by the Owner, then the Owner shall provide a Contemplated
Change Notice to the Contractor describing the proposed Change.

The Contractor, upon receipt of a Contemplated Change Notice, shall within . Work
Days (or such longer time as agreed between Owner and Contractor) provide the
Owner’s Representative with a Change Quotation which shall include a method of
adjustment or an amount of adjustment to the Contract Price, if any (unless such
adjustment is not permitted under the Contract), and any adjustment in the Contract Time
for the proposed Change.

Where a proposed Change impacts the Contract Price and unless such adjustment is not
permitted under the Contract, the Owner and the Contractor shall in good faith negotiate
an equitable adjustment of the Contract Price summarized as a total cost and also
including reasonable breakdown of such total cost of the adjustment, subject to the
following limitations:

(@) Where the Contract defines unit prices or hourly rates, the adjustment shall not
exceed the applicable unit prices or hourly rates, and,

(b) Where the Owner and the Contractor are unable to agree on an adjustment
beforehand, the value of the Change shall be based on the auditable true costs of
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19.5

19.6

19.7

19.8

19.9

the Change and provided the allowable mark-up will not exceed - of the true
costs.

Following receipt of a Change Quotation, the Owner shall withinl Work Days either
agree to the adjustments in the Contract Time and the Contract Price (unless such
adjustment is not permitted under the Contract) or to the method to be used to determine
the adjustments, or give the Contractor notice that the Change Quotation is not
acceptable.

If the Change Quotation is agreed to, then the Owner shall issue a Change Order
recording the Change, which shall be signed by the Owner and the Contractor. The value
of the Work performed as a result of a Change Order shall be included in invoices for
payment given by the Contractor in accordance with the terms of payment in Appendix B
- Contract Price, if permitted, and shall identify those portions of the invoice charged for
the Change Order, if permitted.

If the Owner requires the Contractor to proceed with the Change before the Owner and
the Contractor agree, or, if the Owner and the Contractor have failed to agree upon the
adjustment in Contract Time and the Contract Price, then the Owner shall issue a Change
Directive directing the Contractor to proceed with the Work.

Upon receipt of a Change Directive, the Contractor shall proceed promptly with the
Change and:

@) keep daily records of the time, materials and equipment employed in the
Change and shall submit such records to the Owner’s Representative on a daily
basis, or such other longer basis as the Owner’s Representative may direct in
writing;

(b) the Contract Price shall be adjusted in accordance with the rates set forth in
Appendix B - Contract Price; if applicable (unless such adjustment is not
permitted under the Contract), unless and except as negotiated and agreed to in
writing by the parties, or failing such resolution, shall be settled in accordance
with Appendix F - Dispute Resolution Procedure; and

(©) the Contract Time shall be adjusted by written agreement between the Owner
and the Contractor, or shall be settled in accordance with Appendix F - Dispute
Resolution Procedure.

If, during the performance of the Work, the Contractor is of the opinion that any
instruction, interpretation, decision or direction from the Owner should have, but has not,
resulted in a Contemplated Change Notice or Change Directive being issued (including
as a result of events described in Sections 27.3, 32.6, 38.1,38.1 40.1 or 40.2), the
Contractor shall, within 10 Work Days of the said instruction, interpretation, decision or
direction, give the Owner notice with a Change Quotation requesting an adjustment in
Contract Time and the Contract Price required. If the Contractor does not issue a
Change Quotation within the specified time, then the Contractor shall have no claim for
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19.10

19.11

19.12

19.13

19.14

any claim against the Owner attributable to that instruction, interpretation, decision or
direction.

If the Owner receives a Change Quotation from the Contractor pursuant to Section 19.9,
the Owner shall promptly consider the Change Quotation and immediately issue a
Change Order, Change Directive or advise the Contractor in writing that the
Contractor’s request is denied. If the Contractor disputes the Owner’s decision, the
Contractor shall, before proceeding with the Work, provide notice to the Owner disputing
the Owner’s decision, but in all cases, the Contractor shall proceed with the Work. In
such event, the Contractor shall keep daily records in accordance with Section 19.8(a), in
respect of the disputed work. The Contractor’s entitlement to an adjustment in the
Contract Time and the Contract Price shall then be resolved in accordance with
Appendix F - Dispute Resolution Procedure.

No modification, addition, deletion or other revision to the Owner’s Requirements shall
be binding on either party unless set out in a Change Order, required by a Change
Directive or determined by Appendix F - Dispute Resolution Procedure. This
requirement is of the essence and it is the express intention of the parties that any claims
by the Contractor for modification, addition, deletion or other revision to the Owner’s
Requirements shall be barred unless there has been strict compliance with the
requirements herein. No course of conduct or dealing between the parties, no express or
implied acceptance of alterations or additions to the Owner’s Requirements, and no
claims that the Owner has been unjustly enriched by any alteration or addition to the
Owner’s Requirements, shall not be the basis of a claim for additional payment under this
Contract or a claim for any extension in the Contract Time. Neither the keeping of daily
records in respect of disputed work nor the signing of those records by the Owner’s
Representative shall be considered an admission of entitlement to payment by the Owner.
Such records, if signed by the Owner, shall only constitute the Owner’s agreement that
the time, materials and equipment were spent or employed in respect of the Work for
which a Change Directive has been issued, or in respect of the Work in relation to which
the Contractor has given notice of a dispute pursuant to Section 19.10.

The Contractor shall include in its Change Quotation all costs and changes in Contract
Time reasonably expected to result from a Change including any impact costs or costs of
acceleration (unless such adjustment is not permitted under the Contract).

If the Contractor encounters actual subsurface or other concealed physical conditions at
the Work Site which are substantially different from the conditions the Contractor knows
about or could have known about if the Contractor had conducted investigations through
the fullest exercise of due diligence, then the Contractor shall provide notice to the
Owner Withinl Work Days of encountering the conditions and shall allow the Owner the
opportunity for inspection before the conditions are further disturbed. If the Contractor
fails to provide such notice to the Owner within the specified time then the Contractor
shall have no claim for any additional costs or delays attributable to such subsurface or
concealed physical conditions.

The Owner shall promptly investigate the conditions described by the Contractor
pursuant to Section 19.13 and if Owner agrees that the actual conditions encountered by
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19.15

19.16

the Contractor at the Work Site differ substantially from the conditions the Contractor
knows about or could have known about if Contractor had conducted investigations
through the exercise of due diligence, and such conditions adversely impact the Contract
Time, then the Owner shall issue a Change Order to cover the increased Contract Time.
However, under no case shall there be a claim for any additional costs.

Notwithstanding Sections 19.13 and 19.14, the Contractor shall also have no claim for
any additional time for delays attributable to actual subsurface or concealed physical
conditions at the Work Site inherent with construction activities of the character provided
for in the Owner’s Requirements or otherwise in the Contract, or conditions that the
Contractor knows about or could have known about if Contractor had conducted
investigations through the fullest exercise of due diligence .

The parties will assist and co-operate with each of the preparation of the Change Order.
Each party shall bear their own administrative costs in relation to the Change Order.

Article 20 - Contractor Personnel

20.1

20.2

20.3

20.4

20.5

All communications between the Owner and the Contractor and all documents of
whatever kind submitted to the Owner by the Contractor and its Subcontractors shall be
in the English language. All of the Contractor Personnel that deal with or communicate
with the Owner shall be fluent in the English language. All training and supervision of
the Owner’s operating personnel shall be in the English language.

The Contractor shall employ, or cause to be employed, only supervisory Contractor
Personnel who are appropriately qualified, trained and experienced in safety, efficiency
and quality of work supervision, and if requested by the Owner, accredited or enrolled in
a program for accreditation, in the manner specified by the Owner in the Owner’s
Requirements. Supervisory Contractor Personnel must possess clear and effective oral
and written communication skills, and be fluent in the English language and any other
language that may be used at the Work Site.

At the Owner’s request, the Contractor shall reassign, replace or remove Contractor
Personnel who, in the Owner’s opinion, acting in good faith, negatively affect the
efficiency, safety or Scheduled Substantial Performance Date of the Work or who have
committed a violation of the Policies.

The Contractor shall not employ, or continue to employ, non-Canadian workers in
Canada, except in compliance with the Immigration Act (Canada) and regulations, as
amended from time to time. The Contractor shall obtain and produce to the Owner’s
Representative valid and subsisting employment authorizations with respect to all non-
Canadian workers to be used to perform the Work.

The Contractor shall provide and pay for labour and Goods, water, heat, light, power,
transportation, incidentals, and other facilities and services necessary for the performance
of the Work in accordance with the Contract.
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20.6

20.7

20.8

20.9

20.10

Where the Contractor is employing labour on the Work Site or performing trades work
under the Contract, it agrees to adhere to all articles contained in the applicable collective
agreements and associated wage schedules relating to such Work, including as set out in
the Labour Requirements identified in the Procurement Documents, including the
Owner’s Requirements, and as otherwise identified to Contractor. The Contractor
undertakes to obtain similar acknowledgements from each Subcontractor prior to its
commencement of Work at each place where the Work is performed.

The Contractor shall maintain good order and discipline among the Contractor
Personnel, employees, agents, Subcontractors engaged, and shall promote and maintain a
good relationship with all personnel engaged in the Work, comply with all applicable
trade union agreements and act promptly on all problems of labour relations, including
grievances, jurisdictional disputes, and interpretations of any applicable trade union
agreements concerning the Work.

The Contractor shall not employ in the Work anyone not qualified and skilled in the tasks
assigned to him/her and shall adopt and enforce regulations with respect to safety, fire
prevention, the use of alcoholic beverages, illegal drugs and other controlled substances
and other activities that will, or may constitute a danger to life, health or property.

Without in any way limiting the generality of the foregoing, the Contractor shall prepare
and implement the job site rules incorporating those described in the Owner’s
Requirements. Any such job site rules prepared by the Contractor shall be consistent with
the Contractor’s duties and obligations under the Occupational Health and Safety Act
(Ontario).

The Contractor agrees that, unless prior written consent of the Owner is obtained, not to
hire or approach any person employed by the Owner with regard to offers of employment
during the period that Work is to be performed under the Contract, and for a period of
twelve (12) months following the date of Total Performance of the Work.

Article 21 - Key Personnel

21.1

21.2

21.3

If not agreed to before the execution of the Contract, the Contractor shall submit a
proposed organisational chart for the Owner’s approval, as part of the Contractor
Execution Plan. The organisational chart shall show the Key Personnel and other
supervisory and Contractor Personnel who shall be executing the Work, together with
their respective job titles.

The Owner shall identify any of the Key Personnel to which the Owner objects within 14
Work Days and if the Owner does not provide the Contractor with its objections to the
Key Personnel, the Owner shall be deemed to have accepted the Key Personnel.

If the Owner objects to any of the Key Personnel in accordance with Section 21.2, then
the Contractor will promptly prepare a new organisational chart identifying the Key
Personnel for the Owner’s approval. This process shall be repeated until the Owner
approves the Key Personnel.
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21.4

21.5

21.6

Once the Owner has approved the organizational chart identifying the Key Personnel,
where requested by the Owner, the Contractor shall within ten (10) Work Days arrange
for each of the Key Personnel to complete and execute an agreement in the form of the
Key Employee Confidentiality Proprietary Information and Consent Agreement, attached
as part of Appendix E - Forms.

Subject to Section 21.6, the Contractor shall not, without the Owner’s consent, make any
changes to the Key Personnel or an organisational chart that has been approved by the
Owner.

If any Key Personnel leave the Contractor’s workforce, the Contractor shall forthwith
replace such Key Personnel with Contractor Personnel possessing those qualifications
necessary for the proper performance of the functions to which assigned. The Contractor
will present the proposed replacement of the Key Personnel to the Owner for approval,
and the Owner shall have the right to determine if the replacement Contractor Personnel
is suitable to the Owner, and if not suitable, the Contractor shall provide further
replacement Contractor Personnel until the Owner determines that the replacement
person is suitable to the Owner.

Article 22 - Subcontracts and Assignment

22.1

22.2

22.3

The Contractor shall provide notice to the Owner at Ieastl Work Days in advance of its
intention to subcontract the performance of any right of way clearing, foundation
installation, or transmission line construction Work, or the supply of any Goods (as may
be further identified in the Owner’s Requirements) incorporated into the Work (each
Subcontractor for such Work or supply being considered a “Major Subcontractor”) and
of the intended Major Subcontractor before entering into any subcontract. The Owner
may for reasonable cause, and acting in good faith, object to the use of a proposed Major
Subcontractor and require the Contractor to obtain another Major Subcontractor. Any
reviews or approvals by the Owner pursuant to the provisions of this Article or elsewhere
in this Contract shall not release or relieve the Contractor of any of its obligations under
this Contract or create any contractual relations between the Owner and any Major
Subcontractor. The Contractor shall require any Major Subcontractor to agree to be
bound by this Contract. The Contractor will endeavor to provide Work to qualified
Subcontractors with First Nation or Metis participation and advise Owner of its plan and
use of such Subcontractors.

Prior to the Commencement Date, the Contractor shall provide the Owner’s
Representative with a list of the names and addresses of all Major Subcontractors. The
Contractor shall provide the Owner’s Representative with any proposed changes to this
list during the Contract Time.

Subject to Article 6 - Owner’s Specified Materials and Subcontractors, the Contractor
shall be fully responsible for any part of the Work performed by Subcontractors and for
the acts or omissions of Subcontractors and all persons either directly or indirectly
employed by them, to the same extent as the Contractor is for its own acts or omissions.
Without in any way limiting the Contractor’s obligations pursuant to the provisions of
this Article or elsewhere under this Contract, the Contractor shall secure compliance
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22.4

22.5

22.6

22.7

with and enforce, at its own expense, for the benefit of the Owner, each of the contracts
concluded by the Contractor with Subcontractors.

The Contractor shall not assign the Contract, or any part thereof, without the prior
approval of the Owner, which approval may be withheld for any reason.

Without limiting any of the Owner’s rights at law and for greater clarification, the Owner
may, without the Contractor’s consent, assign this Contract or any portion thereof to:
any holding body corporate, subsidiary body corporate and/or affiliate, as “holding body
corporate”, “subsidiary body corporate” and “affiliate” are defined under the Canada
Business Corporations Act, R.S.C. 1985, c. C-44, as amended; any entity formed by
corporate reorganization, amalgamation, divestiture or merger of the Owner; and/or any

entity that acquires the assets or business of the Owner.

The Contractor shall enforce the warranty obligations of its Subcontractors, and upon the
request of the Owner, shall assign any warranty to the Owner. All contracts between the
Contractor and its Subcontractors shall provide that warranties given by the
Subcontractor shall be given to both the Contractor and the Owner and the warranties
may be enforced by either the Contractor or the Owner.

The Contractor shall request and use its best efforts to obtain for the benefit of the
Owner, the best warranties and guarantees that it is possible to secure from its
Subcontractors without impact to cost and, as a minimum, shall obtain and provide to the
Owner the warranties required by the Contract. The Contractor shall do all things and
provide all assistance reasonably necessary to enable the Owner to enforce warranties and
guarantees provided by its Subcontractors.

Article 23 - Inspection and Testing

23.1

23.2

23.3

Where the Owner’s Requirements specify that the Contractor shall prepare, or the
Owner’s Requirements are silent on the point, then the Contractor shall develop and
provide to the Owner, for the Owner’s review and approval, an Inspection and Test Plan
in time to allow the Owner to perform the inspections contemplated by this Article 22 -
Inspection and Testing. The Inspection and Test Plan shall include all tests indicated in
the Owner’s Requirements.

The Contractor shall be solely responsible for, and shall execute the Inspection and Test
Plan, including the testing and inspection of all engineering, design, workmanship,
materials and equipment furnished by itself or its Subcontractors in respect of the Work,
to ensure conformity in each and every respect to the Contract and the Law and to ensure
that good and proper construction practices are followed and that the Work is performed
in a safe and environmentally sound manner. The Contractor shall provide to the Owner
copies of the test results all tests performed, and shall furnish promptly to the Owner two
copies of certificates and testing and inspection reports relating to the Work.

The Contractor shall maintain a quality program that will assure the Owner that the
engineering, design, workmanship, materials and equipment used in the Work fully meet
the Contract requirements. The program shall conform to the 1SO or CSA Z299 Quality
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23.4

23.5

23.6

23.7

23.8

23.9

Program Standard and requirements specified in the Owner’s Requirements. Any
proposed alternatives to the specified 1ISO or CSA Z299 Quality Program shall be subject
to evaluation by the Owner for its equivalency to specified requirements. The Contractor
shall have available a list of all materials and equipment being supplied by the Contractor
and its Subcontractors, giving complete information, including the specifications (noting
any 1SO or CSA Z299 Quality Program Requirements, if applicable), and the name of the
manufacturer in each instance. If Contractor requires any exemption from the
requirements in this Section 23.3, such request shall proceed through a Change
Quotation.

If the Law requires testing of any part of the Work, the Contractor shall provide the
Owner with sufficient advance notice of the arrangements for the test.

If the Owner’s Requirements require any test to be performed or witnessed by the Owner,
the Contractor shall provide the Owner’s Representative with sufficient advance notice
of its readiness for the test and the Owner shall then promptly perform or witness the test.
If the Owner fails to witness the test when scheduled, any re-testing required by the
Owner shall constitute a Change.

If any portion of the Work is closed or covered by the Contractor without the Owner’s
permission and before the Owner has been given the opportunity to perform or witness a
required inspection or test, then, if required by the Owner, that portion of the Work shall
be opened or uncovered for inspection or testing and re-closed or recovered, all at the
Contractor’s expense and without increasing the Contract Time.

Any Work which must be inspected shall not be considered ready for inspection by the
Owner until the Contractor has satisfied itself and notified the Owner’s Representative
that, in the Contractor’s opinion, that portion of the Work is ready for inspection.

If the Work, or part thereof, fails one or more of inspections or tests in the Inspection and
Test Plan, then the Contractor shall, at Contractor’s sole cost:

@) prepare a report to the Owner, for the Owner’s approval, proposing the
alterations the Contractor will make to the Work, or part thereof, to bring the
Work to a condition which the Contractor considers will pass the inspections
and tests in the Inspection and Test Plan; and

(b) promptly redo or repair the Work, or part thereof, and repair any damage caused
in failing to meet the tests in the Inspection and Test Plan, as required without
impacting the Contract Time, to make such Work, or part thereof, meet the
requirements in the Inspection and Test Plan, provided that any faulty, damaged
or defective component or part of the Work shall be replaced with a new
component or part at the Contractor’s sole cost, unless expressly agreed in
writing by the Owner.

Any review, verification, inspection, testing or witnessing of any of the Work or tests by
the Owner, or omission or failure on the part of the Owner to perform same shall not be
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23.10

23.11

23.12

construed to be an acceptance of any such Work, or as relieving the Contractor of its
responsibilities pursuant to the Contract or the Law.

The Contractor shall ensure that all tools, equipment, temporary facilities and other items
used in accomplishing the Work, whether purchased, rented, manufactured or fabricated
by, or under the direction of the Contractor, or otherwise provided by the Contractor or
Subcontractors, are safe, environmentally sound and maintained in good condition,
capable of performing their required functions. Equipment certificates where identified,
may be required for audit by the Owner. In the case of tools, meters and other devices
which require calibration, the Contractor shall ensure that such calibration is performed
on the frequency recommended by the manufacturer and in accordance with normal
industry practice. Materials and equipment used in the Work by the Contractor shall
conform to the Contract, Owner’s Requirements, and Law, and shall be new unless
otherwise approved by the Owner’s Representative in writing.

The Owner reserves the right to inspect all tools and equipment brought on to the Work
Site at any time during the progress of the Work. The Owner’s Representative may
require the Contractor to supply a qualified, independent engineering evaluation or
certification that any item in question is suitable for its intended purpose, or to reject any
item and require replacement with a proper and suitable item which is satisfactory to the
Owner’s Representative. If any tool or item of equipment is deemed by the Owner to be
unsafe, environmentally unsound or incapable of doing the work for which it is intended,
then the Contractor shall repair or replace it with a safe, environmentally sound and
suitable tool or item of equipment at the Contractor’s expense.

The Owner may, at any time during the progress of the Work, observe, conduct
inspections or tests on any part thereof, to determine whether the Work is in accordance
with the Owner’s Requirements. Such observation, tests and inspections shall be at the
sole expense of the Owner, unless the result of an observation, test or inspection
determines that the Work is not in accordance with the Owner’s Requirements, in which
case the Contractor shall reimburse the Owner for such observation, test or inspection
and redo or repair the Work and make ready for a further observation, or test or
inspection to be performed by the Owner.

Article 24 - Performance Tests

24.1

24.2

24.3

If Performance Tests are specified in the Owner’s Requirements, this Article shall apply.

Performance Tests may be stipulated in the Owner’s Requirements to be performed
before, after, or both before and after Substantial Performance and shall be performed by
that party specified in the Owner’s Requirements.

Where the Owner’s Requirements stipulate that one or more of the Performance Tests
shall be performed after Substantial Performance, the Owner shall pay the Contractor for
the Work, in accordance with this Contract, and may, as stipulated in the Owner’s
Requirements, hold back security until the Work passes the Performance Tests.
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24.4  Unless otherwise stipulated in the Owner’s Requirements:

24.5

24.6

24.7

24.8

24.9

(@)

(b)

(©

the Owner shall provide the necessary labour, materials, electricity, fuel, heat,
chemicals, disposal of fluids and materials and water only for the Performance
Tests identified in Section 22.3 above;

the Contractor shall carry out the Performance Tests in accordance with the
manuals provided by the Contractor under Section 5.4; and,

the Contractor shall provide such guidance as specified in the Owner’s
Requirements during the course of such Performance Tests.

When the Contractor considers that the Work will pass the Performance Tests, the
Contractor shall notify the Owner that the Contractor may perform the Performance
Tests on, or to, the Work.

If the Work or part thereof, passes one or more Performance Tests, the Owner shall
promptly give notice acknowledging the success of the same to the Contractor.

If the Work or part thereof, fails to meet one or more Performance Tests, the Owner shall
promptly provide a notice of such failure to the Contractor and the Owner may:

(@)

(b)

reject such Work, or part thereof, which has failed to pass a Performance Test;
or

conditionally accept such Work, or part thereof, on conditions which shall be
stated in the notice to the Contractor.

If the Work, or part thereof, fails one or more of the Performance Tests, then the
Contractor shall at Contractor’s sole cost:

(@)

(b)

(©)

reimburse the Owner for all the Owner’s direct costs in performing such failed
Performance Tests;

prepare a report to the Owner, for the Owner’s approval, proposing the
alterations the Contractor will make to the Work, or part thereof, to bring the
Work to a condition which the Contractor considers will pass the Performance
Tests; and

redo or repair the Work, or part thereof, and repair any damage to the Work
caused by the same in failing to meet the Performance Test, as required without
impacting the Contract Time, to make such Work, or part thereof, ready for a
repeat of the failed Performance Tests, provided that any faulty, damaged or
defective component or part of the Work shall be replaced with a new
component or part at the Contractor’s sole cost, unless expressly agreed in
writing by the Owner.

If the Work, or part thereof, fails to pass one or more Performance Tests as a result of the
fault of the Owner, the Owner shall promptly issue a Change Order providing a Change
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in the Contract Time or the Contract Price, or both, as the case may be, to the Contractor
for such Performance Tests and the Contractor shall proceed with its obligations relating
to the Performance Tests as set out in the Owner’s Requirements.

24.10 If any revenue is generated from any of the Performance Tests, such revenue shall be to

the account of the Owner.

Article 25 - Substantial Performance

25.1

25.2

Subject to Appendix B - Contract Price and when the Contractor considers that the Work
is substantially performed, or if permitted by the lien legislation applicable to the Work
Site a designated portion thereof which the Owner agrees to accept separately is
substantially performed, the Contractor may apply by notice to the Owner’s
Representative for a Certificate of Substantial Performance not earlier than 14 days
before the Work will, in the Contractor’s opinion, be complete and ready for taking over
by the Owner. Such notice shall include: a copy of all applicable test reports, inspection
reports, and certifications, the warranties required by the Contract documents,
manufacturers’ guarantees or warranties without limiting the Contractor’s warranty
under Article 26 - Warranty, any necessary assignments thereof for the benefit of the
Owner, operation and maintenance instructions for Work furnished under the Contract,
all as-built record drawings required by the Contract documents, a comprehensive list of
items remaining to be completed, and a comprehensive list of the Deficiencies, which are
acknowledged by the Contractor, Deficiency completion dates, and for items remaining
to be completed, a revised Project schedule. Notwithstanding any issuance of a
Certificate of Substantial Performance, failure to include any of the items above does not
alter the responsibility of the Contractor to complete the Contract.

After receipt of the Contractor’s application for a Certificate of Substantial Performance,
the Owner’s Representative shall, no later than 10 Work Days after the receipt of the
Contractor's notice, including related documentation and provided the Contractor has
provided all necessary supporting information and documentation, and participated in any
review requested by the Owner, the Owner will verify the validity of the application for
the Certificate of Substantial Performance, and:

(@) reject the application, giving reasons and specifying the work required to be
done by the Contractor, which reasons shall include any Category “A”
Deficiencies, related to the Work for which the application is made, and which,
if not remedied, will prevent the Owner from making use of the Work for the
purposes intended, and the Category “B” Deficiencies, related to the Work for
which the application is made, which will not prevent the Owner from making
use of the Work for the purposes intended; or

(b) issue the Certificate of Substantial Performance to the Contractor, stating the
date on which the Work was substantially completed in accordance with the
Contract, attaching a list of Category “B” Deficiencies, related to the Work for
which the application is made, and which if not remedied will not prevent the
Owner from making use of the Work for the purposes intended, and the
Contractor shall cease to be liable for, and shall relinquish care, custody and
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25.3

25.4

25.5

25.6

25.7

25.8

control of, such Work from the date of the Certificate of Substantial
Performance and responsibility shall pass to the Owner.

If the Owner determines that the Work does not meet Substantial Performance, as may be
further set out in the Owner’s Requirements, the Owner shall provide a notice to the
Contractor as specified in Section 25.2(a) and the Owner’s Representative may:

(@) order further repetition of test or inspection specified to be performed before
Substantial Performance in the Owner’s Requirements, or other tests or
inspections necessary to determine Substantial Performance; or

(b) issue a Certificate of Substantial Performance, in which case, if the Owner so
requires, the Contract Price shall then be reduced by such amount as may be
agreed by the Owner and the Contractor (in full satisfaction of such failure
only), and the Contractor shall then proceed in accordance with the
Contractor’s other obligations under the Contract.

If the Owner’s Representative fails either to issue the Certificate of Substantial
Performance or to reject the Contractor’s application within a reasonable time, the
Contractor shall give final notice to the Owner’s Representative specifying that if the
Owner’s Representative fails to issue the Certificate of Substantial Performance or to
reject the Contractor’s application within a reasonable time, the Contractor may apply to
the court for a declaration that the Contract has been substantially performed.

Where the Contractor's application for a Certificate of Substantial Performance is
rejected by the Owner in accordance with 25.2(a), the Contractor shall not re-apply for a
Certificate of Substantial Performance under Section 25.1 until the Category "A"
Deficiencies are remedied.

If the Contractor is prevented from carrying out a test or inspection by a cause for which
the Owner or one or more Other Contractors are responsible, the Contractor shall notify
the Owner Within. hours of such delay and if the Contractor is further prevented during
the next . hours from doing so, the Owner shall issue a Change Order to compensate
the Contractor for a change in Contract Price or Contract Time, as may be applicable.

Immediately following the issuance of the Certificate of Substantial Performance of the
Work, the Contractor, will continually provide updates, no less than weekly, to the
Owner in writing with the date for correcting Deficiencies and finishing the Work.
Immediately following the issuance of a Certificate of Substantial Performance or the
designated portion of the Work, the Contractor shall publish the certificate in the manner
provided in the Construction Lien Act, failing which publication, the Owner shall be at
liberty to publish and back charge the Contractor its reasonable costs for doing so. The
Contractor must supply evidence to the Owner that the advertisement for Substantial
Performance of the Work has been carried out as per the Construction Lien Act.

After a Certificate of Substantial Performance is issued, the Owner may continue to
identify Deficiencies. Where Deficiencies are identified after issuance of a Certificate of
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Substantial Performance, the Contractor shall remedy such Deficiencies pursuant to
Article 26 - Warranty.

Article 26 - Warranty

26.1

26.2

The Contractor warrants that the Work and the Facilities shall be new, of good quality
material, of merchantable quality and fit for its intended purpose, as described in the
Contract, and free of any Deficiencies.

If a defect in the Facilities or the Work is discovered during the Warranty Period the
Contractor shall, at its own risk and expense:

(@)

(b)

(©)

remedy without delay, and in a manner satisfactory to the Owner, such defects
at the Contractor’s expense, subject to, without limitation, the following:

(i)

(i)

(iii)

(iv)

comply with the Labour Requirements and any other labour and working
conditions prevailing on the Work Site and, if applicable, shall compensate
the Owner for the value of labour and materials furnished by the Owner
for the purposes of correcting any defects and for dismantling and
reinstallation of any equipment, such costs and expenses to be billed to the
Contractor by the Owner;

perform the remedy work at times convenient to the Owner, which may
entail work outside normal working hours, and in a manner that keeps
disruptions to the Owner’s continued or contemplated operations at a
minimum;

undertake such commercially reasonable measures required to complete
the work, as directed by the Owner to accommodate the operations of the
Owner or other aspects of the Project;

make such tests, inspections, excavations, examinations, or other
investigations in, through, of or in the vicinity of the Facilities as directed
and shall, if required, make good again, to the satisfaction of the Owner,
acting reasonably, any excavations or disturbances of any property, real or
personal, resulting therefrom. If, in the opinion of the Owner or Other
Contractors, any imperfect work for which the Contractor is responsible
is found in the Work by such investigations, the cost of such investigations
and such making good shall be borne by the Contractor; but if, in the
opinion of the Owner or Other Contractors, no such imperfect work is
found by such investigations, the said cost shall be borne by the Owner.

repair or replace any portion of the Facilities damaged as a result of such defect
or damaged by the remedy of such defect;

repair or replace all equipment, materials, supplies, or work performed by Other
Contractors, damaged as a result of such defect, or damaged by the remedy of
such defect;
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26.3

26.4

26.5

26.6

(d) repair or replace any property, including but not limited to land belonging to the
Owner, or others, which is damaged as a result of the defect or damaged by the
remedy of such defect; and

(e) repair and restore all damage caused by the defect or to repair the defect at no
extra cost to the Owner, unless the Contractor' s activities causing such damage
were authorized in writing and in advance by the Owner. The Contractor is
advised that when municipal roads are restricted to half loads or less, the
Contractor shall not exceed the load limits and shall receive no additional
payment for having to conform to said limits.

The warranties herein shall:

@) cover all labour and material, including, without limitation, the costs of removal
and replacement of covering materials, any mobilization, demobilization,
charges and any transportation charges both ways for any materials, parts and
equipment to and from the Work Site; and,

(b) not limit or restrict any extended or other warranties on any items of equipment
or material, including anything obtained as part of the Procurement Services,
called for elsewhere in the Contract or otherwise provided by any manufacturer
or any services provider in connection with the Work;

(c) shall be performed by qualified and competent Contractor Personnel that do not
require additional training;

however the Contractor’s warranty obligations will not apply to the extent of a failure
caused by: any defects in the Facilities or the Work due to negligent acts or negligent
omissions by the Owner, negligent misuse of the relevant Facilities or the Work by the
Owner including operating the Facilities or the Work outside the recommended
operating levels set forth in Operations Manuals, or a Force Majeure Event.

None of the Work performed by the Contractor under this Article 26 - Warranty shall be
the basis of a claim by the Contractor for additional compensation or damages.

Should the Contractor fail to remedy a defect, or commence a remedy on a defect, in
accordance with Section 26.2, within l days of the Owner providing a notice to the
Contractor to remedy the same, the Owner may proceed with any activities necessary to
remedy the defect and the Contractor shall be liable to and shall reimburse the Owner for
any and all reasonable costs and expenses incurred by the Owner in doing so and the
Owner may retain and deduct such amount from payments or other monies due, or which
may become due, to the Contractor, howsoever arising, whether under this or any other
Contract.

The Contractor further warrants any and all corrective actions it performs in respect of
defects appearing during the Warranty Period for a period of |l months from
completion of the remedial work, or if greater, the unexpired portion of the Warranty
Period.
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26.7

26.8

26.9

26.10

The express warranties set forth under this Contract are exclusive and no other warranties
of any kind, whether statutory, oral, written, express or implied, shall apply.

Prior to application for Substantial Performance of the Work, and without limiting the
Contractor’s warranty under this Article 26 - Warranty, the Contractor shall assign to the
Owner, to the extent assignable, the benefit of all warranties, guarantees and indemnities
relating to the Work. The assignment shall expressly reserve the right of the Contractor
to make any claims under such warranties, guarantees and indemnities and such
assignment shall in no way prejudice any rights of or benefits accruing to the Contractor
pursuant to such warranties, guarantees and indemnities.

The Contractor shall promptly advise the Owner’s Representative of any defects in
workmanship, defects, errors, omissions or mistakes in the Work that it discovers or
becomes aware of during the Contract Time or the Warranty Period.

Neither acceptance of the Work by the Owner, nor payment for performance of the Work,
shall relieve the Contractor from any responsibility for defects in the Work.

Article 27 - Artefacts and Fossils

27.1

27.2

27.3

Fossils, coins, articles of value or antiquity, structures and other remains or things of
scientific or historic interest discovered at the Work Site shall, as between the Owner and
the Contractor, be deemed to be the absolute property of the Owner.

The Contractor shall stop the Work immediately and take all reasonable precautions to
prevent removal or damage to discoveries as identified in Section 27.1, and shall advise
the Owner immediately and upon discovery of such items.

If the Contractor is delayed in performing the Work or incurs additional costs as a result
of taking steps required under Section 27.2, the Contract Time shall be extended for such
reasonable time and the Contractor shall be reimbursed for necessary and reasonable
costs incurred as a result of the delay and as a result of taking those steps. However, if
there is delay in performing the Work, the Contractor shall make every effort to mitigate
the effects of such delay by performing any other portions of the Work. To the fullest
extent possible, reimbursement for additional costs shall be based on unit prices as
provided in this Contract. Notwithstanding anything else, no claim for extension of
Contract Time or reimbursement of any necessary and reasonable costs may be made by
Contractor against the Owner unless notice of claim to Owner is made within

Work Days after the commencement of delay, with sufficient details of the claim to
extend the Contract Time and details of costs incurred to date and the amount of such
costs which may be incurred if the particular delay were to continue.

Article 28 - Liquidated Damages for Delay

28.1

In addition to the Contractor’s obligations pursuant to Section 39.1, in the event that the
Contractor does not complete the Work or reach Substantial Performance by the date
specified under the Contract, then the Contractor shall pay the Owner the Liquidated
Damages for Delay set forth in Appendix D - Liquidated Damages for Delay. The Owner
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may alternatively deduct such Liquidated Damages for Delay owing to Owner from the
milestone payment associated with reaching Substantial Performance.

Article 29 - Health and Safety Reporting

29.1

29.2

29.3

29.4

29.5

The Contractor shall notify the Owner of any event, incident, or injury that results in or
has the potential to result in:

@) any notice to be provided to a governmental authority under the OHSA or WSIB,;

(b) any reporting to be provided to a governmental authority with respect to the
environment;

(© any tickets, orders or charges by the Ontario Ministry of Labour or Ministry of
Environment;

(d) any Work stoppage or Work refusal.

The Contractor shall immediately verbally notify the Owner of any events, incidents or
injuries that involve a critical injury or result in a fatality. All other incidents identified
in 29.1(a) require the Contractor to verbally notify the Owner within twenty-four (24)
hours after the occurrence of the event, incident or injury. All verbal notifications shall be
followed up by a formal written report to the Owner within forty-eight (48) hours after
the event, incident or injury.

The verbal and written reports to the Owner shall include at minimum the following
information:

@ If an event or incident with injury - the name of injured person, trade or normal
occupation, company, injury type and part of body;

(b) Where the event, incident or injury occurred and date and approximate time of
occurrence;

(©) Brief description of what happened, the work being performed at the time of the
event, incident, or injury, the events leading up to the incident and any details
related to size, weight and type of materials and/ or equipment involved,

(d) Apparent cause of the event, incident or injury and corrective actions taken; and
()] Contractor contact for further information regarding the event, incident or injury.

The Contractor and each Subcontractor shall provide the Owner with a copy of all
notices, reports and documents which it is required to submit in accordance with the
OHSA, WSIB and the EPA in respect of any event, incident or injury.

The Contractor shall be responsible for compliance with the provisions of this Article 29
- by all its personnel and Subcontractors.
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29.6

Failure to comply with any of the requirements under this Article may result in the
suspension of Work which suspension may last until the Owner confirms the
Contractor’s compliance, or may result in termination for cause. Any such action shall
not be grounds for an extension to the Contract Time or an increase in the Contract Price.

Article 30 - Compliance with Law

30.1

30.2

30.3

30.4

30.5

The Contractor shall act in accordance with all Policies and the Law and with a view to
the timely and cost effective completion of the Work in accordance with the Milestones.

Where there is a change in the Law that affects the Project after the effective date of this
Contract, the Contractor shall be responsible for ensuring that the Work complies with
the Law. If the Contractor considers such change to be a Change, the Contractor may
make a claim for such Change under Section 19.9, however the determination as to
whether the Owner or the Contractor are responsible to bear the costs of the Change will
be dependent on the nature of the change in the Law based on the principle that there may
be an adjustment to the Contract Price associated with a Change in Law that is specific to
the Project, however each Party shall bear its own costs in respect of a Change in Law to
the extent that the change in Law generally affects how the Party would be required to
conduct business regardless of the Project.

The Contractor shall comply with and shall ensure that its employees and agents comply
with and shall contractually require its Subcontractors and their respective employees
and agents to comply with all applicable Law in connection with the Work.

The Contractor shall obtain from governmental authorities or other third parties, and pay
for, those licenses, permits and approvals required by the Law and the Contract to
perform the Work, except those licenses, permits and approvals required to be obtained
by Owner with respect to the land-use aspects of the Work to be performed on the Work
Site under Section 3.5, and except for any licenses, permits and approvals (including
approval of the environmental assessment for the Project under the Ontario
Environmental Assessment Act) required by the Contract to be obtained by the Owner as
stipulated in the Owner’s Requirements.

Subject to Section 30.2, if the Contractor discovers any variance between the Law and
any Goods, Procured Goods or materials purchased or supplied by the Contractor or
Subcontractors, the Contractor shall promptly notify the Owner before proceeding with
the part of the Work affected, and shall make the necessary revisions to the Goods,
Procured Goods or materials to comply with the Law, at the Contractor’s expense.

Article 31 - Safety and Loss Management

31.1

The Owner and the Contractor are committed to safety and the application of loss
management principles in the conduct of their business. The parties recognize that
excellence in safety and loss management can only be achieved through the active
participation of everyone, including Subcontractors and their respective employees,
consultants and agents.

Hydro One Networks Inc.
Page 58 of 93

Page 58 of 115



EPC

31.2

31.3

31.4

31.5

31.6

The Contractor shall have the highest regard for safety, emergency procedures and loss
management at all times during the performance of the Work. Accordingly, the
Contractor shall at all times be responsible for safety and loss management in the
performance of the Work, including, but not limited to, protecting the employees of the
Owner, the Contractor, Other Contractors, Subcontractors, visitors to the Work Site and
the general public from injury or death and protecting the Work Site, the Owner’s
property and the property of third parties from loss or damage. Without limiting the
generality of the foregoing, the Contractor shall comply with all safety requirements
specified in the Contract or required by Law.

At all material times, the Contractor must:
@) Provide and maintain a safe working environment;
(b) Provide and maintain work amenities and facilities for safety and health;

(c) Ensure that Goods and Procured Goods and plant are arranged and maintained
so that they are safe for use;

(d) Ensure that no persons are unduly exposed to hazards arising out of the
arrangements, disposal, manipulation, organisation, working, or use of things in
the Work Site or near the Work Site;

(e) Develop procedures for dealing with emergencies that may arise;
) Meet the first aid requirements of the WSIB as specified in Regulation 1101,

(9) Follow correct procedures in respect of “notifiable works” with the OHSA;
Ensure that all procedures and requirements under OHSA are followed in
respect of the demolition or dismantling of buildings or structures; and,

(h) Keep a copy of the Designated Substances Survey, Environmental Site
Inspection, and Cultural Heritage Evaluation Reports, as each may be
applicable, at the Work Site and make available to all of the Contractor’s
employees.

The Contractor shall comply with the Health and Safety Plan and any Policies relating to
safety, emergency and loss management.

All employees, unless otherwise specified in the Owner’s Requirements, of the
Contractor and Subcontractors and all Work Site visitors must successfully complete any
of the Owner’s safety orientation courses and other similar courses stipulated in the
Owner’s Requirements before being allowed access to the Work Site, and it shall be the
Contractor’s responsibility to ensure that they have done so.

All employees of the Contractor and Subcontractors working at the Owner’s Site must
demonstrate that they have successfully completed applicable Safety courses at least one
week prior to arrival at the Owner’s Site. Instructions and further information for such
courses is set out in Exhibit A.
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31.7

31.8

31.9

31.10

31.11

31.12

31.13

The Contractor shall be the “constructor”, as that term is defined in the Occupational
Health and Safety Act, R.S.0. 1990, ¢.0.1, as amended (“OHSA”), for the Work.

The Contractor and each Subcontractor shall ensure, at no additional cost to the Owner,
that its workers are equipped with all safeguards and personal protective equipment
(“PPE”) necessary for the performance of the Work and supply of Procured Goods at the
Work Site, including such safeguards and personal protective equipment as set out in
Exhibit B.

Metal measuring tapes, metal ladders or ladders longitudinally reinforced with wire or
other metallic means shall not be used at the Work Site unless approved in writing by the
Owner.

The Contractor shall be responsible for the compliance with all the provisions of this
Article 31 - Safety and Loss Management by its Subcontractors. Failure of the
Contractor to comply with the provisions of this clause or any instructions, written or
otherwise, issued by the Owner hereunder, may result in immediate suspension of the
Work, or any portion thereof, or termination under the provisions of the Contract. Any
suspension or stop work order directed or issued by any official of the Construction
Health and Safety Branch, Ontario Ministry of Labour, or the Owner shall not be grounds
for any extension to the schedule or any claims for delay resulting therefrom. A copy of
any "Order to Comply", or stop work order, or like notices pertaining to the Work issued
by the Construction Health and Safety Branch, or other competent authority, shall be for-
warded without delay to the Owner.

The Contractor and each Subcontractor shall participate, at its expense, in any accident
prevention program that may be established by the Owner for Work at the Work Site,
including participation by all site Contractor Personnel in regular safety
meetings. Before the Work commencement date, the Contractor shall attend a Pre-Job
Safety and Environment meeting and complete a Contractor Safety and Environment Pre-
Job Meeting Checklist (See Appendix E - Forms). All Contractor Personnel who will be
engaged under the Contract shall attend. The Owner will direct this meeting to outline
emergency procedures, permitted areas of travel and facilities peculiar to the Work Site.

The Owner considers that anyone who is within two (2) meters of an unprotected edge
which is over three (3) meters high is in danger of falling and consequently shall be
protected by an approved "fall prevention system™ consisting of either an anchored life
line and body harness, or by erecting or suspending scaffolding alongside building where
roofing work is being performed. Scaffolds shall have a minimum height equal to that of
the roof less one (1) meter and have fully planked top platform with approved handrails.

The Contractor is responsible for providing fall protection for its Contractor Personnel
working at three (3) meters above grade. The fall protection system must conform to the
Construction Regulations of OHSA. Fall arrest and fall protection systems must be
approved by a professional engineer certified by the Association of Professional
Engineers of Ontario. If a fall arrest or a travel restrict system is installed by the
Contractor, the Contractor shall within one week of the award produce drawings
detailing the type and the method of attachment to the structure. These drawings must be
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31.14

31.15

31.16

31.17

31.18

31.19

stamped by a professional engineer certified by the Association of Professional Engineers
of Ontario. The fall protection system must be installed before any other Work can begin.
The Contractor shall ensure that all workers that are working at heights successfully
complete an approved working at heights training program delivered by an approved
training provider that conforms with the Occupational Health and Safety Awareness and
Training Regulation of the OHSA before such workers perform any Work at heights.

The Contractor shall submit as part of its Contractor Execution Plan, no less than 30
days prior to entry to the Work Site, or such other date as set out in the Owner’s
Requirements, a detailed Health and Safety Plan specific to the Work Site. The Health
and Safety Plan shall identify all hazards associated with the Work, present details of the
proposed methods of eliminating, isolating, or minimizing the hazards and/or their
effects, and include all related Designated Substance Surveys, Environment Site
Inspections, Cultural Heritage Evaluation reports, as each may be applicable, directions
and map to nearest hospital, emergency routes, list of internal and external contacts, and
any other required safety details as required to complete the Work. The Health and
Safety Plan will develop and implement appropriate requirements to address all of the
requirements consistent with the Owner’s Policies and safety rules.

The Contractor’s responsibilities shall include immediate verbal reporting (followed by
reporting in writing to the Owner within 24 hours) all accidents and injuries in the work
place during the execution of the Work. Furthermore, where death, serious injury, or
serious damage is caused the accident shall be reported immediately (by telephone or
messenger) to the Owner, Failure to do so or to comply with any such request may
result in the Work being required to cease until verbal and written reports and/or records
are received by the Owner.

No Work at the Work Site shall commence until the Contractor has submitted the Health
and Safety Plan.

The Contractor shall indemnify the Owner for all losses arising directly or indirectly as a
result of any breaches by the Contractor under this Article 31 - Safety and Loss
Management.

Should the Contractor at any time fail to comply with the Health and Safety Plan or
otherwise fails to comply with the health and safety requirements specified in the
Contract, the Owner may, but is not obligated to, take emergency action or may order a
suspension of the whole or part of the Contract until deficiencies are satisfactorily
attended to. Any such action shall not be grounds for an extension to the Contract Time
or an increase in the Contract Price.

Without the Owner’s prior consent, the Contractor shall not remove any Goods or Free
Issue Goods from the Work Site, other than minor items, or vehicles used to transport
Goods or Free Issue Goods or personnel of Work Site.

Any adherence to the Owner’s health and safety requirements herein does not diminish or
otherwise alter the Contractor’s duties and obligations as “constructor” under OHSA.
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Article 32 - Toxic and Hazardous Substances and Materials

32.1

32.2

32.3

32.4

325

32.6

As between the Owner and the Contractor, the Owner shall be deemed to have control
and management of the Work Site with respect to conditions existing prior to the
Contractor commencing the Work.

Prior to the Contractor commencing the Work, the Owner shall:

@) take reasonable steps to determine whether any toxic or hazardous substances or
materials are present at the Work Site, and

(b) provide the Contractor with a written list of any such substances and materials.

Where the Owner has exclusive occupancy and use of the Work Site prior to the
Contractor commencing the Work, the Owner shall take all reasonable steps to ensure
that no person suffers injury, sickness, or death and that no property is injured or
destroyed as a result of exposure to, or the presence of, toxic or hazardous substances or
materials which were at the Work Site prior to the Contractor commencing the Work.

Unless the Contract expressly provides otherwise, the Owner shall be responsible for
taking all necessary steps, in accordance with legal requirements, to dispose of, store,
advise of, or otherwise render harmless toxic or hazardous substances or materials which
were present at the Work Site prior to the Contractor commencing the Work.

If the Contractor:
(@) encounters toxic or hazardous substances or materials at the Work Site, or

(b) has reasonable grounds to believe that toxic or hazardous substances or
materials are present at the Work Site, which were not disclosed by the Owner,
as required under Section 32.2(b), or which were disclosed but have not been
dealt with as required under Section 32.4, the Contractor shall

(i)  take all reasonable steps, including stopping the Work, to ensure that no
person suffers injury, sickness, or death and that no property is damaged
or destroyed as a result of exposure to or the presence of the substances or
materials; and

(i) immediately report the circumstances to the Owner in writing; and

(iii) In addition to the steps described in Section 32.5(b), take any further steps
it deems necessary to mitigate or stabilize any conditions resulting from
the toxic or hazardous substances or materials.

If the Contractor is delayed in performing the Work or incurs additional costs as a result
of taking steps required under Section 32.5(b), the Contract Time shall be extended for
such reasonable time and the Contractor shall be reimbursed for necessary and
reasonable costs incurred as a result of the delay and as a result of taking those steps.
However, if there is delay in performing the Work, the Contractor shall make every effort
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32.7

32.8

to mitigate the effects of such delay by performing any other portions of the Work. To
the fullest extent possible, reimbursement for additional costs shall be based on unit
prices as provided in this Contract. Notwithstanding anything else, no claim for
extension of Contract Time or reimbursement of any necessary and reasonable costs may
be made by Contractor against the Owner unless notice of claim to Owner is made within
10 (ten) Work Days after the commencement of delay, with sufficient details of the claim
to extend the Contract Time and details of costs incurred to date and the amount of such
costs which may be incurred if the particular delay were to continue.

Owner will liable, indemnify and defend the Contractor any suit brought against
Contractor based on a claim resulting from exposure to, or the presence of, toxic or
hazardous substances or materials which were at the Work Site prior to the Contractor
commencing the Work, and will pay all damages that a court awards against Contractor
as a result of such claim, provided that Contractor gives Owner: (a) prompt written
notice of such suit within 10 calendar days of the claim being made, and furnishes Owner
with a copy of each communication, notice or other document relating to the claim;
(b) full control over the defense or settlement thereof; and, (c) all reasonable information
and assistance (at Owner’s expense excluding time spent by employees or consultants of
the Contractor) to handle the defense and settlement thereof. The Contractor is,
however, responsible for taking all reasonable care in handling hazardous materials that
may be found.

The Contractor and Subcontractors shall not bring on to or remove from the Work Site,
or use, transport, or store any toxic or Hazardous Materials or substances at the Work
Site except as needed in order to perform the Work, and then only with the prior approval
of the Owner’s Representative. If such toxic or Hazardous Materials or substances are
required, storage in quantities sufficient to allow Work to proceed to the end of any
current work week only shall be permitted. All such toxic or Hazardous Materials or
substances shall be handled, used, stored, transported, dealt with and disposed of only in
accordance with, and the Contractor shall comply with, all Laws, the Contract and the
Policies.

Article 33 - Work Area and Clean Up

33.1

33.2

33.3

The Contractor will only use the temporary land access rights identified by the Owner
pursuant to Section 3.6 or as otherwise permitted in writing by the Owner’s
Representative. The Contractor shall be responsible for keeping all its working and
storage areas clean, orderly and secure.

The Owner is not responsible for theft, loss or damage to the Contractor’s tools,
equipment or materials howsoever caused, except where caused by the negligent act or
omission of the Owner or those for whom in Law it is responsible.

During the performance of the Work, the Contractor shall comply fully with the Contract
and the Owner’s safety and emergency guidelines and publications regarding clean up.
The Contractor shall clean up, remove and dispose of all surplus materials, containers,
trash and debris resulting from the Work. Upon completion of the Work, or earlier
termination of the Contract, the Contractor shall promptly clean up and remove all
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equipment, tools and surplus materials from the Work Site as specified by the Owner,
clean up any areas Contractor utilized on a temporary access basis, restore property as set
out in Section 4.17 and shall leave the Work Site clean and ready for the Owner’s use,
occupancy and operation.

Article 34 - Site Access / Security

34.1

34.2

34.3

34.4

The Contractor and all Contractor Personnel shall obey all policies, rules, regulations
and procedures established by the Owner regarding the assets, information, systems, and
premises to which the Contractor has access and the Projects for which the Contractor
and Contractor Personnel perform the Work. The Contractor agrees to ensure that such
Contractor Personnel complete such training as required by the Owner related thereto.

The Contractor shall protect Owner’s assets, property, systems, networks and computer
resources to which the Contractor may have access, against damage including, without
limitation, (i) using appropriate authentication and other measures to permit and control
access only to necessary individuals (ii) with respect to cyber assets, utilizing anti-virus
and malicious software prevention tools to detect, deter, prevent and mitigate the
introduction, exposure and propagation of malware, (iii) be alert to and immediately
notify Owner of any security events or incidents, (iv) follow industry standard as well as
Owner’s procedures for protection and secure access, storage, transit, use, destruction and
disposal of Owner information, and (v) follow all rules and requirements established by
Owner related thereto.

Where any Goods or Procured Goods are provided or Work is to be performed regarding
any of the Owner’s assets, systems, offices, properties, or Owner’s Site, or any
Contractor Personnel are expected to have access to any Confidential Information or
Proprietary Information of the Owner, the Contractor:

(i) upon Owner’s request, will provide a list of such Contractor Personnel that require
access to any of Owner’s assets, properties, systems or premises or Confidential
Information or Proprietary Information;

(i) if asked by the Owner, will complete and submit to Owner, at Contractor’s expense,
a Personnel Risk Assessment in respect of relevant Contractor Personnel as requested by
the Owner; and

(iii) shall provide and shall be responsible to have Contractor Personnel provide to the
Owner such personal and other information as the Owner's security and other authorized
representatives may reasonably require for the purposes of such security and reference
checks as the Owner, in its discretion, may deem necessary.

Commencement of Work and access to the Owner’s assets, systems, offices, property,
Owner’s Site and/or Proprietary Information or Confidential Information is subject to the
following:

Where any of the Work under the Contract involves the Contractor or Contractor
Personnel having any of the following:
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345

34.6

34.7

34.8

physical access, or electronic access as a super user (including root,
administrator), or access as system support, developer, system control
operator or general user access to certain critical assets, cyber assets, system
or system control assets or information, or providing Goods or Procured
Goods, patches or updates to such assets, systems or information;

the Contractor, after submitting a Personnel Risk Assessment to the Owner, must
have first received written approval from the Owner that each such Contractor
Personnel requiring such access has, in the Owner’s determination, acceptable
security clearance before commencing or continuing the Work; and, shall require
such Contractor Personnel to present such proof of such approval prior to access
to Owner’s assets, systems, offices, properties, Owner’s Site or any Confidential
Information or Proprietary Information to the extent required by the Owner.

Notwithstanding any Owner approval of a Personnel Risk Assessment or permission
provided by the Owner to access any of Owner’s assets, systems, offices, property and/or
any Owner Site or Confidential Information or Proprietary Information, the Contractor
will remain completely responsible and liable for all actions and failures to act of all
Contractor Personnel and will not be relieved of any of its obligations under this
Contract.

If any Contractor Personnel cease to be employed or engaged by the Contractor, or is
reassigned or no longer requires access to Owner’s assets, properties, systems, premises
or Proprietary Information or Confidential Information for the performance of the Work,
or the security status of any Contractor Personnel changes during the term of the
Contract, Contractor shall immediately notify the Owner and shall revoke access and
immediately cease using the Contractor Personnel to perform the Work under the
Contract.

Where there is a change in the security status of any Contractor Personnel, the
Contractor will immediately provide an updated Personnel Risk Assessment and shall not
allow such Contractor Personnel access to Owner’s assets, properties, systems, premises
or Proprietary Information or Confidential Information or utilize such Contractor
Personnel for the performance of the Work until such time as the Contractor receives
written approval from the Owner. In such an event, the Contractor shall endeavour to
diligently complete the Work in accordance with the schedule set forth in the Contract
and, if necessary, will increase the level of effort necessary to ensure the schedule is
maintained. Any price or funding limitations shall not be exceeded without the Owner’s
prior written authorization, notwithstanding any extra efforts required to maintain the
schedule.

In addition to any other remedy that the Owner may have against the Contractor as a
result of the Contractor’s failure to comply with all of the terms set out herein, the
Contractor shall, to the extent that delay in providing the said Work occurs as a result of
the non-delivery of signed and witnessed documents that are required by the Personnel
Risk Assessment, be liable to the Owner for all damages arising out of the said delay.
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34.9

34.10

34.11

34.12

34.13

The Owner retains the right to stop all or any part of the Work, remove any Contractor
Personnel, revoke access at any time and/or terminate for cause the Contract should the
Owner in its sole discretion determine that any Contractor Personnel is a security risk
and/or the information provided in the Personnel Risk Assessment was misleading or
incorrect.

Access to the Work Site will be on approved access routes as determined by the Owner.
Location of the access routes may be more specifically outlined in the Procurement
Documents and will be more fully described at the site meeting. The Contractor shall be
liable for any and all damages and or injuries incurred should the Contractor deviate
from such approved access routes.

The Owner shall have the right to examine or search equipment, tools, and materials
brought to or removed from the Work Site by the Contractor or by any Subcontractor. If
requested, the Contractor and each Subcontractor shall deposit with the Owner or its
security officer an itemized list of all equipment, tools, and materials at the time they are
brought to the Work Site. The list will be used by the Owner or its security staff when
checking such equipment, tools, and materials into and out of the Work Site at any
security gate.

The Owner’s security staff shall also have the right to examine, inspect or search at any
time, in the presence of the Contractor's or the Subcontractor's representative, any
Contractor or Subcontractor enclosure on the Work Site, including the Contractor's and
Subcontractor's Goods, storage bins, tool cribs, boxes, and vehicles.

The Owner and Owner’s Representative may at any time and for any purpose enter upon
the Work Site and premises used by the Contractor and the Contractor shall provide
proper and safe facilities therefore. Ultilities representatives may also enter upon the
Work Site and premises used by the Contractor for all purposes which may be required
by their contracts. The Contractor shall furnish proper facilities to secure convenient
access to all parts of the Work Site as may be required by the Owner and Owner’s
Representative.

Article 35 - Title, Responsibility and Proprietary Information

351

35.2

Except for any proprietary processes of the Contractor listed in Appendix A - Owner’s
Requirements and the ownership rights in any Licensed Software, and subject to Section
35.2, all of the Work shall belong to the Owner, and accordingly the Contractor shall
have no proprietary right or interest in the Work. The Contractor shall not use, copy or
disclose any of the Owner’s Requirements or the Work for any purpose other than
performing the Work. Subject to the foregoing, the Contractor may retain solely for its
own records a copy of the plans and specifications. The Contractor shall keep and
maintain adequate and current records of all Proprietary Information.

Notwithstanding Section 35.1, and except for Licensed Software, where a technology,
process or work method is pre-existing and belongs to, or is independently developed by
the Contractor or Subcontractor and is not part of the Work set out to be delivered to the
Owner in the Owner’s Requirements nor the result of Confidential Information provided
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35.3

354

35.5

by the Owner, the proprietary rights to that technology, process or work method shall
remain with the Contractor or Subcontractor, as the case may be. Except for Licensed
Software, where proprietary rights that relate to the Work remain with a party other than
the Owner, then the Owner and its assignees shall, and are hereby granted, a perpetual
right and irrevocable license without charge to have, retain and make copies, exercise and
use such proprietary rights (including as may relate to the Engineering Services or any
As-Built Drawings), for the purpose of the Work and the operation, repair, maintenance,
re-building or renovation of the Facilities or the Work or any portion thereof, or otherwise
for any purposes in connection with the Owner’s operations.

Notwithstanding Section 35.1, or any other provision of the Contract, the Contractor
shall be responsible for possession of the Engineering Services until received by the
Owner. If the Engineering Services, or any part thereof is lost, damaged or destroyed
prior to receipt by the Owner, then the Engineering Services, or portion thereof, as
applicable, shall be promptly redone and replaced by the Contractor, at its expense,
unless the loss, damage, or destruction was caused by the Owner or persons for whom at
Law it is responsible.

Subject to the Owner’s rights under Section 22.5, the Owner agrees that it shall not:

(@) sell to third parties the Engineering Services, except as part of the sale of the
Project;

(b) use the Engineering Services to build other facilities, plants or structures of a
similar nature or purpose, unless such use is in respect of or in connection with
Owner’s business, operations, or activities; or

(©) distribute the Engineering Services, to third parties except for the purpose of
operating, maintaining, repairing or replacing, re-building or renovating the
Owner’s property encompassing or relating to the Work, or, for the purpose of
performing other work directly or indirectly related to the Work, or, for the
purpose of performing other work in respect of or in connection with the
Owner’s business, operations, or activities.

If the Owner alters the Engineering Services in any way or uses the Engineering
Services on work or for purposes other than the Project for which they were provided,
the Owner shall, to the fullest extent of the law, release, indemnify, and hold harmless
the Contractor from all claims against the Contractor arising out of such use of the
Engineering Services and/or which are attributable to such alterations of the
Engineering Services.

All rights, title and interest to all Work completed or in the course of construction at the
Work Site and all Goods and Procured Goods (except Licensed Software) and all
software newly created by Contractor for the Project delivered to Owner as part of the
Work, except tools and equipment owned or rented by the Contractor or Subcontractors
and not intended to be incorporated into or delivered as part of the Work, shall become
the property of the Owner upon the earlier of payment by the Owner on account thereof
or delivery to the Work Site or such other site as designated by the Owner.
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35.6

35.7

Notwithstanding the provisions of Section 35.5, until the Owner has issued a Certificate
of Substantial Performance or a Final Completion Notice, whichever is earlier, the
Contractor shall retain all risk with respect to and be responsible for:

@) all items supplied by the Contractor or its Subcontractors which are to be
incorporated into, provided as part of the Work or used in performance of the
Work;

(b) all items supplied by the Owner to the Contractor for incorporation into the
Work or for use in performing the Work, including the Free Issue Goods; and

(c) all temporary structures or facilities used in the performance of the Work; and
(d) any Work completed or in progress.

No materials, supplies or equipment incorporated into the Work shall be subject to any
general security agreement, chattel mortgage, financing contract or other agreement by
which an interest therein is retained by the seller, or any other party.

Article 36 - Patents and Licenses

36.1

36.2

36.3

The Contractor shall defend, indemnify and save the Owner harmless from all claims
costs and demands, including legal fees, arising out of any patent, trademark, copyright,
industrial design or other intellectual property infringement pertaining to the Work or any
equipment, machinery, Licensed Software, materials, compositions, processes, methods
or designs supplied by the Contractor, or its Subcontractors, in the performance of, or in
connection with, the Work.

The Contractor shall promptly give notice to the Owner if the Contractor has or acquires
knowledge of any patent, trademark, copyright, industrial design, intellectual property or
similar right under which an action could reasonably be expected to be maintained
because of the Work or use or purchase by the Owner of equipment, machinery, Licensed
Software, materials, compositions, processes, methods or designs incorporated or to be
incorporated by the Contractor as part of the Work. The Contractor shall not incorporate
any such equipment, machinery, software, materials, compositions, processes, methods or
designs into any plans, drawings, specification or other documents, or use the same in
connection with the Work without the Owner’s prior approval.

The Contractor:

@) grants the Owner a non-exclusive, worldwide, royalty-free, perpetual, irrevocable
license for the purpose of operating and maintaining the Facilities and the
Owner’s other operations:

(i) to copy, distribute, modify and use any and all patents, Contractor
Software, industrial designs, copyrights, drawings (including, without
limitation, electronic or computer drawings), methods, designs, process
and technology and any other intellectual property related to the Work,
that the Contractor owns or controls; and
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(b)

(©)

(i) to make, have made and use the equipment, machinery, materials,

compositions, designs, methods and processes supplied by the Contractor
under the Contract;

If the Owner alters any of the foregoing intellectual property in any way or
uses any of the foregoing intellectual property on work or for purposes other
than the Project for which they were provided, the Owner shall, to the fullest
extent of the law, release, indemnify, and hold harmless the Contractor from
all claims against the Contractor arising out of such use of any of the
foregoing intellectual property and/or which are attributable to such alterations
of any of the foregoing intellectual property.

agrees to provide to Owner at no additional cost such fixes, updates, upgrades
and new releases to the Contractor Software as necessary to ensure that the
Contractor Software operates in accordance with the specifications;

with respect to Third Party Software:

() represents and agrees that it has all necessary rights and is validly entitled

to provide, distribute and sublicense as applicable any and all Third Party
Software that may be provided to Owner pursuant to this Contract;

(i) represents and agrees that all third party licensors of such Third Party

Software have granted to Owner a non-exclusive, worldwide, royalty-free,
perpetual, irrevocable license to use such Third Party Software for the
purpose of the Work and the operation, repair, maintenance, re-building or
renovation of the Work and the Facilities or any portion thereof;

(iii) represents and agrees that the Third Party Software shall not, and the

license to the Third Party Software shall not create, or purport to create,
obligations on the Owner to, provide information, deliver data, or report
usage of the Third Party Software to any third party;

(iv) represents and agrees that the license to the Third Party Software will not

subject the Owner to license terms more onerous than the license terms set
out in this Contract; and

(v)  represents and agrees that it will provide, or the owner and/or licensor of

the Third Party Software will provide, to Owner at no additional cost such
fixes, updates, upgrades and new releases to the Third Party Software as
necessary to ensure that the Third Party Software operates in accordance
with the specifications.

36.4 The rights granted to the Owner by the Contractor under Section 36.3 shall be assignable

by the Owner to any party to whom the Owner may transfer all or part of title to the Work
or the Project or any other Owner’s operations.
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36.5

The Owner shall be entitled, at its own expense, to participate in or conduct the defence
of any claim with respect to which it is entitled to indemnity under Section 36.1 and to
settle any claim for which it has accepted responsibility but the Owner shall not be liable
to indemnify any other party for payment of any settlement unless it has consented to the
settlement.

Article 37 - Confidential Information and Publicity

37.1

37.2

37.3

37.4

375

37.6

37.7

Each party shall keep all Confidential Information (and, subject to Section 35.1, the
Contractor, shall keep Proprietary Information) in confidence and shall not disclose it to
others without the prior approval of the other party. The Contractor shall not use the
Confidential Information or, subject to Section 35.1, Proprietary Information, except in
performance of the Work.

Notwithstanding Section 37.1 the Contractor may disclose Confidential Information to
those of its affiliates, employees, Subcontractors and their respective employees to whom
disclosure is required in order for the Contractor to perform the Work, provided the
Contractor shall ensure that its employees and agents comply with, and shall
contractually require its Subcontractors and their respective employees and agents to
comply with Section 37.1.

The Contractor shall not disclose any of the Owner’s Requirements or the Work to others
without the prior approval of the Owner’s Representative, except as necessary to perform
the Work.

Notwithstanding Section 37.1 or Section 37.3, Confidential Information may be disclosed
by a party if that party is required to disclose the Confidential Information by law. If
disclosure is required by law, the disclosing party shall provide the other party with
immediate notice, to the extent permitted by law, and shall only disclose the minimum
amount of Confidential Information to comply with such law.

The Contractor shall not use the Owner’s name, or the names of any of its affiliates and
the registered or unregistered trademarks of the Owner or its affiliates, or use the project
name or project description, or any information in connection with the Contract in any
slogans or otherwise in any advertising or promotional materials or publicity releases,
and shall not take, permit to be taken or use any photographs of the Work Site, without
the prior approval of the Owner’s Representative.

The Contractor shall not erect or permit the erection of any sign or advertising at the
Work Site without the prior written approval of the Owner. The foregoing does not
preclude the erection or posting of signs or notices required by Law, or for signs and
notices in relation to health and safety at the Work Site, or for signs and notices necessary
for the Contractor’s operations at the Work Site provided that such signs and notices are
generic and do not have an advertising or promotional element to them.

In no event shall the Contractor enter upon, or allow its equipment to enter upon, private
property without first obtaining approval from the respective property owner in writing,
and the Contractor shall present such written approval to the Owner upon request. The
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37.8

37.9

37.10

Contractor will also comply with the real estate requirements as further set out in the
Owner’s Requirements.

The Contractor and all Contractor Personnel shall conduct themselves in a manner
conducive to the maintenance of good public relations for the Owner.

The Contractor will also comply with the Public Relations and Communications
Program.

If during the performance of the Work, the Contractor receives complaints or enquiries to
which the Contractor is not qualified to respond, the name of the complainant or the
person making the enquiry shall be recorded along with their name, address, and
telephone number. The Contractor shall make a written report of the incident to the
Owner.

Article 38 - Force Majeure

38.1

38.2

38.3

38.4

Either the Owner or the Contractor may claim that an Event of Force Majeure has taken
place, by giving the other party verbal notice within 24 hours of the Event of Force
Majeure, and, in addition, notice, together with a proposed plan of corrective action to
resolve or minimize the effect of the Event of Force Majeure, within 48 hours of the
Event of Force Majeure.

If the Owner has given a notice of an Event of Force Majeure, or the Owner agrees with a
notice of an Event of Force Majeure issued by the Contractor that the Work or a portion
thereof is affected by an Event of Force Majeure, then the Owner shall:

(@) cause the Contractor to complete the Work, with such time adjustments to the
Contract Time as are required by the Event of Force Majeure; or

(b) suspend the Work or any portion thereof in accordance with Article 41 -
Suspension; or

(©) terminate the Contract or any portion thereof in accordance with Section 42.1
and Section 43.5(f).

If the Owner does not agree that the Work or any portion of the Work is affected as a
result of an Event of Force Majeure for which the Contractor has given notice under
Section 38.2, then the Contractor shall complete the Work in accordance with the
Contractor Execution Plan and may request an adjustment to the Contract Time and the
Contract Price in the manner provided in Section 19.9.

If an Event of Force Majeure exists and continues for a period in excess of 180
continuous Work Days and results in substantially all of the Work being stopped or
suspended during that period, either the Owner or the Contractor may terminate the
Contract upon written notice to the other party citing the Event of Force Majeure and the
Owner shall pay the Contractor for the Work performed to the date of termination.
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38.5

38.6

Any delay or failure on the part of either the Owner or the Contractor which is a result of
an Event of Force Majeure, shall not constitute default hereunder or give rise to any
claim for damages or result in any increase to the Contract Price.

An Event of Force Majeure can occur at any time regardless of whether or not Work has
commenced. If Work has not commenced, an Event of Force Majeure may change the
Commencement Date.

Article 39 - Delays Caused by the Contractor

39.1

If the Contractor is responsible for a delay in the progress of the Work with respect to a
Critical Activity, or fails to complete any portion of the Work within the time limits set
forth in the Contractor Execution Plan with respect to a Critical Activity, then the
Contractor shall promptly notify the Owner upon becoming aware of the delay and,
within [l Work Days of becoming aware of the delay, at no additional cost to the
Owner, provide a recovery plan and commence to perform whatever acts are required or
requested by the Owner’s Representative to make up the lost time and to avoid any
further delay in the performance of the Work, including, without limitation, work
overtime, and acquire and use any necessary additional labour and equipment.

Article 40 - Delays not Caused by the Contractor

40.1

40.2

40.3

40.4

If the Contractor is delayed in the performance of the Work by an act or omission of the
Owner or Other Contractors contrary to the provisions of the Contract, then the Contract
Time shall be extended for such reasonable time as may be necessary to allow the
Contractor to make up the delay.

If the Contractor is delayed in the performance of the Work by any failure of the Owner
to obtain licenses, permits and approvals required to be obtained by the Owner with
respect to the land-use aspects of the Project set out in the approved Real Estate Plan
necessary for the Contractor to perform the Work on the Work Site, then the Contract
Time shall be extended for such reasonable time as may be necessary to allow the
Contractor to make up the delay.

If the Contractor is delayed in the performance of the Work by an order issued by a court
or other public authority having jurisdiction, providing that such order was not issued as
the result of an act or fault of the Contractor, then the Contract Time shall be extended as
agreed by the parties or as resolved under Appendix F - Dispute Resolution Procedure.

If the Contractor is forced to shut down all or a portion of its operation by reason of:
@) any act or omission of the Owner or of any Other Contractor;
(b) failure of the Owner to provide the Work Site; or

(©) an error or omission in the Owner’s Requirements; then
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40.5

40.6

the Contractor shall give to the Owner notice of such shut-down, within 6 hours of such
shut-down, indicating the number and classification of persons and number and
description of equipment affected thereby.

In the event of a delay pursuant to Section 40.4, the Contractor shall be reimbursed by
the Owner in accordance with the rates set out in Appendix B - Contract Price or its
reasonable costs incurred.

No claim for delay and no extension of time on account of delay shall be made by the
Contractor unless notice of claim with a Change Quotation is given to the Owner not
later than 5 Work Days after the commencement of delay, provided however, that in the
case of a continuing cause of delay only one notice of claim shall be necessary.
Notwithstanding anything else, no claim for delay or extension of time, whether
reasonable or not, may be made by the Contractor unless notice of claim with a Change
Quotation is made within 5 Work Days after the commencement of delay, with sufficient
details of the alleged delay and reasonable costs incurred to date and the reasonable costs
that may be incurred if such delay were to continue.

Article 41 - Suspension

41.1

41.2

41.3

41.4

In addition to any other right that the Owner may have under the Contract or at Law, the
Owner may, at any time or times, by notice to the Contractor specifying the effective
date of the suspension, require the Contractor to suspend the Work, or any portion
thereof, and this shall also include the Owner’s right to suspend or delay the
Commencement Date.

Upon providing notice under Section 41.1, the Owner shall arrange to immediately
discuss with the Contractor the specific requirements of the suspension and whether or
not the Owner anticipates that demobilization, remobilization or idle equipment or
Contractor Personnel will occur as a result of the suspension.

Upon receiving notice, the Contractor shall discontinue the Work identified in Section
41.1, being the Suspended Work, place no further purchase orders or subcontracts with
respect to the Suspended Work, and promptly make reasonable efforts to obtain
suspension terms satisfactory to the Owner with respect to all purchase orders,
subcontracts, supply contracts and rental agreements related to the Suspended Work. The
Contractor shall continue to perform all other portions of the Work which have not been
suspended by the Owner.

Where requested by the Owner, the Contractor shall advise the Owner of:
@) the number of the Contractor Personnel made idle by the suspension;

(b) the labour costs resulting from the Contractor Personnel made idle by the
suspension;

(©) transportation costs for the Contractor Personnel released during the
suspension;
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41.5

41.6

41.7

(d) the equipment made idle and associated equipment costs resulting from the
suspension; and

(e) any other costing, labour, material or equipment information relating to the
suspension that the Owner may require.

The Owner may at any time authorize resumption of the Suspended Work or any part
thereof, by giving the Contractor reasonable notice specifying the part of the Suspended
Work to be resumed and the effective date of such resumption. The Contractor shall
resume the Suspended Work on the date and to the extent specified in the notice provided
that if the date for resumption is more than days after the
date of suspension, the Contractor may, by Change Quotation given within

days of receipt of the notice of resumption, request a Change Order deleting the
Suspended Work from the Contract.

The Contractor shall use its employees, equipment and materials in such manner, and
take such other steps as may be necessary or desirable to minimize the costs associated
with the Suspended Work. During the period of Suspended Work, the Contractor shall
secure and protect the Suspended Work and all materials and equipment to be used or
incorporated therein.

In relation to Suspended Work, the Owner shall reimburse the Contractor for those out-
of-pocket costs that could not be avoided, exclusive of profit or mark-up, reasonably
incurred by the Contractor as a direct result of the suspension of the Work in accordance
with Appendix B - Contract Price. The Owner shall not be liable for any damages or loss
of profits on account of the Suspended Work or any part thereof, or the deletion of
Suspended Work from the Contract.

Article 42 - Termination for Convenience

42.1

42.2

42.3

In addition to any other rights that the Owner may have under the Contract or in Law, the
Owner may, at any time, terminate the Contract, the Work or any portion thereof by
giving notice to the Contractor specifying the Work or portion thereof to be terminated
and the effective date of the termination.

Upon receipt of a notice under Section 42.1, the Contractor shall discontinue the Work in
accordance with the notice, and shall take whatever steps are necessary or desirable to
terminate the Work in a safe, cost effective and timely manner with due consideration to
environmental impacts. The Contractor shall continue to perform all other portions of
the Work not terminated, if any, in accordance with the Contract.

In the event of such termination pursuant to Section 42.1, the aggregate amount to which
the Contractor will be entitled shall not exceed:

(@) the amounts due on account of Work properly performed and approved by the
Owner as having been performed in compliance with the Contract prior to the
date of such termination (provided the Contractor has paid or pays all costs
comprising part of the cost of the Work in full and provided reasonable evidence
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(b)

(©

(d)

thereof to the Owner), and provided no dispute exists between or among any of
the Project participants with respect to any such amount being due and payable;
plus

Subcontractor’s actual and reasonable cancellation costs reasonably and
properly incurred by the Contractor as the result of such termination, provided
the Owner has first approved such cancellation costs after having reviewed the
details thereof and in making its decision to direct the Contractor to terminate
any such Subcontract; plus

Subject in all cases to the Owner being informed of all details relating thereto
and the prior written approval of the Owner being obtained (which approval
may not be unreasonably withheld), reasonable and necessary demobilization
costs defined to include, without Ilimitation, equipment dismantling,
transportation to Contractor’s storage facility or to Owner’s facility, non-
Contractor owned lease or rental cancellation costs, provided that such
demobilization costs shall be at the lowest actual reasonable cost available and
the Contractor shall have reasonably substantiated that it has used its best
efforts to achieve such lowest available cost; plus

The reasonable and necessary costs incurred and paid or to be paid by the
Contractor to make the Site safe and to comply with any other obligations
imposed by the relevant authorities (and the Contractor shall provide reasonable
evidence of such costs to the Owner).

42.4  Except as described in Section 42.3, the Contractor shall not be entitled to any additional
reimbursement on account of any termination pursuant to Section 42.1, notwithstanding
any other provision of the Contract.

Article 43 - Termination for Cause

43.1  Without limiting the generality of Section 42.1, the Owner may immediately terminate
the Contract by notice to the Contractor in any of the following circumstances:

(@)

(b)

(©)

(d)

if the Contractor becomes insolvent or makes a general assignment for the
benefit of its creditors, enters into a plan of arrangement for the benefit of its
creditors or otherwise acknowledges its insolvency or if a bankruptcy or
receiving order is filed or made against the Contractor;

if an order is made or resolution is passed for the winding up or liquidation of
the Contractor;

if a custodian, receiver, manager or other officer with similar powers is
appointed in respect of the Contractor or any of the Contractor’s property;

if the Contractor ceases to carry on business in the ordinary course;

—
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43.2

43.3

43.4

43.5

)] if the Contractor’s aggregate liability for Liquidated Damages For Delay
reaches 100% of that limit of Liquidated Damages For Delay; or

9) if a creditor takes possession of any of the Contractor’s property or if a distress,
execution or any similar process is levied or enforced against such property and
remains unsatisfied by the Contractor.

Upon receipt of a notice pursuant to Section 43.1, the Contractor shall discontinue the
Work in accordance with the notice, and shall take such steps as may be necessary or
desirable to minimize the costs associated with the termination of the Work.

In addition to any rights the Owner may have at Law, if the Contractor is in default in
carrying out any of the terms, conditions, covenants or obligations of the Contract, or has
made a false representation, declaration or warranty, the Owner may give the Contractor
notice of default.

Where the Owner gives the Contractor a notice of default pursuant to Section 43.3, the
Contractor shall have- Work Days immediately following receipt of the notice, or
such longer time as the Owner determines to be reasonable and has specified in the notice
of default or has subsequently agreed upon in writing, to remedy such default, or
commence to prosecute a remedy with diligence. If, in the Owner’s reasonable opinion,
the Contractor fails to remedy, or take all steps to diligently remedy, the default, the
Owner may after an additional - Work Days’ notice to the Contractor terminate the
whole or any part of the Contract.

In the event the Contract or any portion of the Work is terminated pursuant to Section
43.1 or Section 43.4:

@) the Contractor shall discontinue the Work in accordance with the notice and
shall take such steps as may be necessary or desirable to minimize the costs to
the Owner associated with the termination of the Work and the Owner shall not
be liable for those costs incurred by the Contractor as a result of the termination
of the Work;

(b) the Owner shall have the right to take possession of the Goods, Procured Goods
and the Contractor’s equipment, materials and plant and shall have the right to
use the same to complete the Work;

(©) the Contractor shall execute and deliver to the Owner all documents required by
the Owner, and shall take all steps required by the Owner, to assign to and fully
vest in the Owner the rights and benefits of the Contractor under existing
agreements with the Contractor’s Subcontractors, which are related to the
Work;

(d) the Owner may complete or have others complete the Work at the Contractor’s
expense;
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43.6

43.7

43.8

(e) the Owner may realize, or call upon, any security, bond, guarantee, or similar
instruments or documents, furnished by the Contractor in connection of the
Contract;

) the Owner shall pay the Contractor for all Work satisfactorily performed to the
date of termination, in accordance with Article 13 - Payment, less the sum of
any monies already paid to the Contractor and any additional cost, loss or
expense, including legal fees, that the Owner incurs, suffers or sustains,
including any amount the Owner must pay to obtain satisfactory completion of
the Work by others; and,

(9) the Owner shall not be liable for any penalties, damages or loss of revenue or
profits as a result of the termination of the Work or the Contract by the Owner.

The Contractor may immediately terminate the Contract by notice to the Owner in any of
the following circumstances:

@) if the Owner becomes insolvent or makes a general assignment for the benefit of
its creditors, enters into a plan of arrangement for the benefit of its creditors or
otherwise acknowledges its insolvency or if a bankruptcy or receiving order is
filed or made against the Owner;

(b) if an order is made or resolution is passed for the winding up or liquidation of
the Owner;

(©) if a custodian, receiver, manager or other officer with similar powers is
appointed in respect of the Owner or any of the Owner’s property;

(d) if the Owner ceases to carry on business in the ordinary course; or

(e) if a creditor takes possession of any of the Owner’s property at the Work Site or
if a distress, execution or any similar process is levied or enforced against such
property and remains unsatisfied by the Owner.

Subject to a legitimate dispute between the parties, or a dispute being pursued in
accordance with Appendix F - Dispute Resolution Procedure, should the Owner be in
material default of its obligations under this Contract, the Contractor may provide a
written notice in | lif Work Days to the Owner that should the material default not
be remedied, or the Owner commence to prosecute a remedy in relation to the material
default, that the Contractor may suspend or terminate the Contractor’s obligations under
the Contract.

The rights and remedies provided in this Article 43 - Termination for Cause are in
addition to the rights and remedies provided by the Law, or under any other provision of
the Contract.

Article 44 - Taxes

44.1

The Contractor shall be responsible for the payment of:
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44.2

44.3

44.4

@) all taxes imposed by reason of the performance or completion of the Work
including but not limited to license, permit and registration fees and the
Contractor’s income, profit, franchise, business, and personal property taxes;

(b) all employment taxes and contributions imposed by the Law or required to be
paid on behalf of the employees of the Contractor or its Subcontractors,
including but not limited to taxes and contributions for income tax, workers’
compensation, unemployment insurance, old age benefits, welfare funds,
pensions and annuities and disability insurance;

(c) all taxes, other than property taxes, on the Work Site and arising out of the
Work, to the date of Substantial Performance; and

(d) all customs, sales and excise taxes and duties owing with respect to any labour,
machinery, materials and equipment to be supplied by the Contractor and used
in performance of or incorporated into the Work, except for GST/HST payable
by the Owner with respect to payments due to the Contractor.

Any increase in taxes and charges described in Section 44.1(a) and Section 44.1(b) shall
be the sole responsibility of the Contractor. In the event of an increase in taxes or charges
described in Section 44.1(c) and 44.1(d), the Contractor shall be entitled to a Change
Order altering the Contract Price to account for the difference between the amount of tax
that would have been payable by the Contractor as of the effective date of this Contract
and the actual amount of tax that becomes payable as a result of the tax increase.

In the event of a decrease in taxes or charges described in Section 44.1(c) and 44.1(d), the
Owner shall be entitled to a Change Order altering the Contract Price to account for the
difference between the amount of tax that would have been payable by the Owner as of
the effective date of this Contract and the actual amount of tax that becomes payable as a
result of the tax decrease.

The Contractor shall indemnify and hold the Owner harmless from any liability resulting
from the failure of the Contractor or its Subcontractors to withhold, deduct, collect or
make timely payments of the items referred to in this Article 44 - Taxes or such similar
items for which the Contractor is responsible. Any interest, penalties or other liabilities
arising from such failure shall be the sole responsibility of and be paid for by the
Contractor.

Article 45 - Workers’ Compensation

45.1

45.2

The Contractor shall ensure all its employees and representatives engaged in the
performance of the Work are registered for workers’ compensation coverage in
accordance with the statutory requirements of the Province of Ontario.

The Contractor shall at all times pay or cause to be paid any assessment or contribution
required to be paid pursuant to the Workplace Safety and Insurance Act, 1997, S.O. 1997,
Schedule A, as amended, and upon failure to do so, the Owner, in addition to any other
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45.3

45.4

rights it may have at Law or under the Contract, may retain the amount of such
assessment or contribution from the Contract Price.

The Contractor shall indemnify and save harmless the Owner from all workers’
compensation assessments due by the Contractor in relation to the Work.

Prior to the performance of any Work, before the release of the holdback, and upon
request by the Owner at any other time, the Contractor shall provide, or cause to be
provided, evidence:

@) that it has an account with the Workplace Safety and Insurance Board by
providing a WSIB “Certificate Letter”;

(b) in the form of a WSIB “Letter of Clearance”, that its account is in good standing
and that it has paid any assessments made by the WSIB in relation to the Work;
and

(c) of any of the above in respect of any Subcontractor.

Article 46 - Liens

46.1

46.2

The Contractor shall at all times reimburse, protect, indemnify and save free and
harmless the Owner, the Work Site and the other lands and property of the Owner from
and against all liens and claims made or liability incurred by the Owner on account of the
Work performed or materials supplied by employees of the Contractor and
Subcontractors, or on account of an improper or exaggerated lien filed by the Contractor,
including, without limitation, legal fees on a solicitor-and-own-client (indemnity) basis.
The Contractor shall cause any such lien or claim which may be filed or made, to be
vacated or released and discharged forthwith at the expense of the Contractor. If the lien
or claim is merely vacated, the Contractor shall, if requested, undertake the Owner’s
defence of any subsequent lawsuit commenced in respect of the lien, provided such lien
does not arise as a result of a dispute between the Contractor and the Owner. If the
Contractor fails to release or obtain the release and discharge of any such lien or claim,
then the Owner may, but shall not be obliged to, discharge, release or otherwise deal with
the lien or claim, and the Contractor shall pay any and all costs and expenses incurred by
the Owner in so releasing, discharging or otherwise dealing with the claim or lien,
including but not limited to, reasonable legal fees. If the Owner vacates the lien, it shall
be entitled to retain all amounts it would be required to retain pursuant to the
Construction Lien Act if the lien had not been vacated. Moreover, any amounts so paid
by the Owner may be deducted from any amounts due the Contractor whether under the
Contract or otherwise.

All payments to the Contractor shall be subject to holdback retention in accordance with
the Construction Lien Act.
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Article 47 - Survival

47.1

47.2

Notwithstanding whether the Contract or any part of the Work is terminated pursuant to
Article 42 - Termination for Convenience or Article 43 - Termination for Cause, then
Article 26 - Warranty, Article 36 - Patents and Licenses, Article 46 - Liens, Article 48 -
Liability and Indemnity for Third Party Claims, Article 49 - Liability and Indemnity,
Article 51 - Bonds, and Article 52 - Independent Contractor shall survive such
termination, and the Warranty Period, with respect to the Work which has received a
Certificate of Substantial Performance, shall remain in effect notwithstanding the
termination of this Contract.

Any terms, covenants, provisions or conditions of the Contract which expressly or by
their nature survive the termination of the Contract shall continue in full force and effect
subsequent to and notwithstanding such termination, and shall not be merged with the
termination, until such terms, covenants, provisions and conditions are satisfied or by
their nature expire.

Article 48 - Liability and Indemnity for Third Party Claims

48.1

48.2

48.3

The Contractor shall be liable to and shall defend, indemnify, and hold harmless the
Owner, its officers, directors, employees, consultants and agents for all losses, damages
and expenses, including reasonable legal fees, which they or any of them may incur as a
result of claims, demands, actions or proceedings made or taken against them by persons
not party to the Contract for:

(@) any acts or omissions in connection with the performance, purported
performance or non-performance of the Contract or of the Work by the
Contractor or its Subcontractors or their respective employees or agents;

(b) any acts or omissions of the Owner, Other Contractors or their respective
employees or agents, or in connection with such acts or omissions, while acting
under the direction and control of the Contractor, its Subcontractors or their
respective employees or agents; and

(©) any liability, claims, damages, costs and expenses arising from the failure of the
Contractor or its Subcontractors, or their respective employees or agents to
comply with the Law or the Contract.

The Contractor shall, at its sole expense, if requested by the Owner, defend those persons
entitled to be indemnified pursuant to Section 48.1. The Owner shall have the right, if it
so elects, to participate in any such defence and the Contractor shall have the right to
settle claims to a maximum of per claim and .

in the Contract aggregate upon prior notice to the
Owner but without requiring the consent of the Owner and thereafter only with the prior
consent of the Owner.

In the event that the Owner considers that the failure by the Contractor to settle any
claim, demand, action or proceeding to which it or others are entitled to be indemnified
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by the Contractor would be detrimental to its interests, it may so notify the Contractor.
If, within . Work Days of the notice, the Contractor fails to conclude a settlement with
the claimant, or fails to advise the Owner that a settlement would prejudice the
Contractor’s insurance coverage for such claim, demand, action or proceeding, then the
Owner may settle the claim, demand, action or proceeding in such amount as it considers
reasonable and the Contractor shall immediately pay to the Owner all or such portion of
the amount so paid in settlement as the Owner designates as the Contractor’s liability.
However such settlement by the Owner shall not require the Contractor to repay the
Owner where the Contractor notified the Owner that such settlement would prejudice the
Contractor’s insurance coverage for such claim, demand, action or proceeding.

48.4  The Owner shall defend, indemnify and hold harmless the Contractor, its Subcontractors,
and their respective officers and directors from and against all claims, demands, losses,
damages, expenses, actions and proceedings made or taken by persons not party to the
Contract and which arise on account of and are attributable to the Owner for personal
injury or physical property damage caused by the Owner, any action for which the Owner
must indemnify the Contractor pursuant to Sections 32.7, 35.4 and 36.3, or for the
Owner’s negligence or wilful misconduct in respect of its obligations hereunder.

48.5 In the event that the Owner accepts the responsibility to indemnify the Contractor, its
Subcontractors, officers and directors pursuant to Section 48.4, then it shall be entitled to
retain and instruct counsel to act for and on behalf of those persons and to settle,
compromise and pay any claim, demand, action or proceeding without first obtaining
prior approval from the party in whose favour the indemnity has been provided. The
Contractor shall and shall cause any indemnified party to co-operate in all respects in
contesting any third party claim for which the Owner has accepted responsibility.

Article 49 - Liability and Indemnity

—
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Article 50 - Insurance Provided by Contractor

50.1

The Contractor shall, and shall ensure that its Subcontractors shall, without limiting any
of the obligations or liabilities under the Contract, continuously carry during the
performance of the Work and any time the Contractor or its Subcontractors are on the
Work Site, at their own expense and cost, the following insurance coverage with limits
where applicable not less than those shown in the respective items as set out below:

(@)

(b)

(©

Workers” Compensation coverage for all employees engaged in the Work in
accordance with the statutory requirements of the Province of Ontario and all
other jurisdictions in which the Work and any portion of the Work is to be
performed and any other applicable provisions of said laws.

Automobile Liability Insurance, covering all licensed motor vehicles owned,
(non-owned auto for U.S. based companies), rented or leased and used in
connection with the Work. Coverage shall include Bodily Injury and Property
Damage Liability, mandatory Accident Benefits and if applicable attached
machinery, to a combined inclusive minimum limit of the Automotive Liability
Insurance Minimum;

Commercial General Liability Insurance with limits of the Commercial General
Liability Insurance Minimum inclusive for both bodily injury, including death,
personal injury, and damage to property, including loss of use thereof, for each
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(d)

(€)

()

occurrence. To achieve the desired limits, excess or umbrella coverages may be
used. Coverage shall specifically include but not be limited to the following:

(1)
(i)
(iii)
(iv)
(V)
(vi)
(vii)
(viii)

(ix)

Blanket Contractual Liability;

Damage to property of the Owner or any property to which the Owner has
an interest, including loss of use thereof;

Liability arising out of unlicensed equipment;
Pollution Liability coverage on at least a Sudden and Accidental basis;
Employer's Liability;

Non-Owned Automobile Liability; Not applicable for U.S.-based
companies;

Broad Form Property Damage;

XCU endorsement (if applicable to the services being provided under the
Contract); and,

Blasting (if applicable to the Work being provided under the Contract).

Property and Contractor’s Equipment Insurance covering property, equipment,
tools and construction machinery owned, rented or leased by and to be used for
the performance of the Work, excluding all machinery, materials and supplies at
the Work Site or in transit thereto and intended to become a part of the finished
Work, for the full replacement cost value of such property on an “all risks”
basis;

Professional Errors & Omissions Insurance in an amount not less than the
Professional Errors & Omissions Insurance Minimum for each loss, damage, or
claim and in the aggregate in connection with the Work covering the period
from start of Engineering Services until Substantial Performance and for a
further discovery period of from the issuance of the Certificate of
Substantial Performance for the entire Work. Without limiting the generality of
the foregoing, the polic