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ONTARIO ENERGY BOARD

IN THE MATTER OF the Ontario Energy Board Act, 1998, S.0.
1998, c¢. 15 (Sched. B);

AND IN THE MATTER OF an application by Suncor Energy
Products Inc. for an Order or Orders pursuant to Section 92 of the
Ontario Energy Board Act, 1998 (as amended) (the "Act")
granting leave to construct transmission facilities in the
Municipality of Lambton Shores, Lambton County, Ontario.

APPLICATION

Suncor Energy Products Inc., a company incorporated under the laws of Ontario
("Suncor” or the "Applicant™) is applying for leave to construct Transmission Facilities
that will enable Suncor to convey electricity to the Independent Electricity System
Operator (“IESO”) controlled grid from its proposed Cedar Point II Wind Energy Project
{("Cedar Point Project™).

Suncor is a wholly-owned subsidiary of Suncor Energy Inc., which is a leading Canadian
energy company.

Suncor is a leading renewable energy developer in Canada. It owns and operates six
wind generation facilities in Ontario, Alberta and Saskatchewan, with total capacity of
255 MW. Two of these facilities are in Ontario, the Kent Wind Power Project and the
Ripley Wind Power Project. Suncor is also developing several other wind energy
generation facilities in Ontario, two of which, Cedar Point and the Adelaide Wind Power
Project, have received FIT contracts.

Suncor is developing the 100 MW Cedar Point Project, pursuant to a FIT contract issucd
in July 2011 (FIT Contract F-002175-WIN-130-601). Thc¢ wind turbines and the related
transmission facilities are located in the Town of Plympton-Wyoming, Warwick
Township, and Municipality of Lambton Shores, all in Lambton County.

Suncor hereby applies to the Ontario Energy Board (thc “Board™) pursuant to Section 92
of the Ontario Energy Board Act, 1998 (the “Act”) for an order or orders granting leave
to construct the following transmission and interconnection facilities:
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(a) a collector/transformer station located on Parcel PIN 430310087, Partial Lot 8
Concession 16 Township of Bosanquet, in the Municipality of Lambton Shores, at
which power from the 34.5 kV collection system, which gathers the electricity
from Cedar Point wind turbines will be stepped up from 34.5 kV to 115 kV for
the power transfer to the transmission line (the “Transformer Station™);

{(b) an approximately 15 km single circuit 115 kV transmission line (the
"Transmission Line"), connecting the Transformer Station with a station to be
built as part of NextEra's Jericho Wind Energy Centre (the “Jericho Substation”
or "Substation"), the subject of an application before the Board (EB-2013-0361).
The Transmission Line will connect to the high voltage side of the Substation
through a 115 kV circuit breaker and related equipment, located within the
Substation.

The Suncor facilities descrihed in paragraph 6 are collectively referred to in this
Application as the “Proposed Transmission Facilities”.

Suncor further requests the approval of the Board pursuant to Section 97 of the Act for
the forms of land agreements included in Exhibit F, Tab 2, Schedule 1.

Suncor also requests the approval of the Board pursuant to Scction 101 of the Act or
pursuant to the Board’s powers under Section 92 of the Act for authority to construct
portions of the Proposed Transmission Facilities upon, under or over a highway, utility
line or ditch.

Suncor rcquires the Proposed Transmission Facilitics to connect the Cedar Point Project
to the [ESO-controlled grid. The Proposed Transmission Facilities, together with
Suncor's contractual arrangements with NextEra and its affiliates described below, will
enable Suncor to supply renewable energy to the IESO-controlled grid, consistent with its
obligations under the FIT contract, the ohjectives of the FIT Program and the renewable
energy policies of the Province of Ontario.

Suncor will connect the Cedar Point Project to the IESO-controlled grid via the
Substation. The electricity produced from the Cedar Point Project will be conveyed to
the IESO-controlled grid through the Jericho Substation. The Substation, together with
the Jericho Shared Transmission Facilities (the "Jericho Facilities"), are the subject of a
section 92 application by NextEra Energy Canada, through its wholly-owned subsidiary,
Jericho Wind Inc., now before the Board (the "Jericho Application"}, EB-2013-0361.
From the Jericho Substation, the electricity will be conveyed via the Jericho Facilities to
the NextEra-owned Bomish TS Switching Station and then through the Shared
Transmission Facilities to the Hydro One grid. The Shared Transmission Facilities are
described in the Bornish Wind L.P. Kenwood Wind Inc., and Jericho Wind Inc. (all
NextEra subsidiaries) Application for Leave to Construct Transmission Facilities (EB-
2013-0040), which was approved by the Board on November 12 (the "Bornish
Application™). A schematic diagram of the pathway from the Cedar Point Collection
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Station to the Hydro One grid can be found at Exhibit B, Tab 2, Schedule 5 of the
Application. The point of interconnection between the Cedar Point Transmission Line
and the Jericho Substation is also shown and noted in the single line diagram in the
Jericho Application at Exhibit B, Tab 2, Schedule 5, and discussed at Exhibit D, Tab 1,
Schedule 1, page 4 of that Application, The possibility of Suncor utilizing the Shared
Transmission Facilities is noted in the Bornish Application (EB-2013-0040), and thc
impacts of its doing so were considered and approved in the Addendum to the Customer
Impact Assessment and the System Impact Assessment, included in that Application.

In order to secure this pathway to the Hydro One grid, Suncor has obtained an option
from NextEra to interconnect with, and to utilize as licensee, the Jericho Substation,
Jericho Shared Transmission Line, and the Shared Transmission Facilities. These
arrangements will provide Suncor with capacity on those facilities sufficient to convey
the electricity from the Cedar Point Project to the IESO-controlled grid for the term of the
FIT Contract. Suncor plans to exercise that option once it has received the required
approvals for its project.

As noted in the Bornish Application (EB-2013-0040), to accommodate the connection of
the Shared Transmission Facilities to the IESO-controlled grid, Hydro One Networks Inc.
{("Hydro One") will construct, own and operate a 500 kV switching station located on
Part Lot 18, Concession 17 in the Municipality of North Middlesex (the "Evergreen
Switching Station"” or "Evergreem SS"), through which power from the Shared
Transmission Facilities will be conveyed to Hydro One's existing 500 kV circuit B562L
at a point that is adjacent to the Evergreen SS and approximately 36.5 km from
Longwood TS.

Suncor proposes to locate the Transformer Station on privately owned lands. To this end,
Suncor has secured the necessary private land rights for the proposed station.

Suncor will locate the entire Transmission Line on privately owned lands. Suncor has
signed options to lease the required land from each landowner from whom it requires
such rights.

Suncor received a final System Impact Assessment (“SIA”) Report from the IESO in the
form of an SIA Addendum Report on December 12, 2012 for the Cedar Point Project.
The SIA Report was issued an addendum to the SIA issued for thc Sharcd Transmission
Facilities in the Bornish Application. The addendum report concludes that the proposed
inclusion of the Cedar Point project in the "cluster" of generation projects is expected to
have no material adverse impacts on the reliability of the integrated powcr systcm. The
IESO therefore recommended that a Notification of Conditional Approval for Connection
be issued. The Notification was issued to Suncor concurrently with SIA Addendun
Report.

Suncor received a final Customer Impact Assessment (“CIA’) Report "Addendum, Wind
Encrgy Power Project, Adelaide/Bornish/Jericho Wind Energy Centres" on June §, 2012
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from Hydro One in respect of the Proposed Transmission Facilitics. This report
concludes that electricity from the Cedar Point generation facilities can be conveyed to
the IESO-controlled grid through the proposed Transmission Facilities and the Shared
Transmission Facilities without adverse impacts on area customers. The CIA Report was
issued in the form of an Addendum to the previously issued (in the Bornish Application}
Customer Impact Assessment for the Shared Transmission Facilities.

The Cedar Point Project is subject to the requirements of the Renewable Energy
Approval (“REA™)} process set out in Ontario Regulation 359/09 to the Environmental
Protection Act. The final REA package was submitted by Suncor to the Ministry of the
Environment on April 16, 2013. The application was deemed complete on December 5,
2013. Based on the Ministry’s six-month service guarantee, Suncor anticipates that the
REA will be issued in the second quarter of 2014.

Suncor has carried out a comprehensive stakeholder consultation program as part of the
REA process. Throughout these consultations, Suncor has provided notices and
information to potentially interested stakeholders, including the public, affected
landowners, municipalities, and aboriginal communities, and held public mcctings at
which Suncor received feedback and information from stakeholders. Suncor has taken
this input into consideration in planning and designing the Proposed Transmission
Facilities.

Subject to receipt of the REA approval, as well as other necessary permits and approvals,
Suncor plans to commence construction of the Proposed Transmission Facilities in
September 2014. Construction is expected to take approximately seven months to
complete. The Proposed Transmission Facilities would then be commissioned and be
placed in service in May 2015.

Since the cost of the Proposed Transmission Facilities will be borne by Suncor, the
Proposed Transmission Facilities will not affect electricity transmission rates in Ontario.

The evidence in support of this Application has been prepared in accordance with the
requiremecnts set out in Chapter 4 of the Board’s Minimum Filing Requirements for
Transmission and Distribution Rate Applications and Leave to Construct Projects, as
amended May 17, 2012,

Suncor requests that copies of all documents filed with or issued by the Board in
connection with this Application be served on Suncor and Suncor’s counsel as follows:

(a) Suncor:
Suncor Energy Products Inc.
P.O. Box 38
112-4" Avenue S.W.
Calgary, Alberta
T2P 2V5
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Attention: Mr. Chris Brett
Tel:  (403) 296-7125
Fax: (403) 724-3626
Email: chbrett@suncor.com

(b) Suncor's Counsel:

Fogler, Rubinoft LLP

P.O. Box 95

3000-77 King Street West

Toronto, Ontario

M5K 1G8

Attention: Mr. Tom Brett
Tel: (416) 941-8861
Fax: (416)941-8852
Email: tbrett@foglers.com

23.  Additional written evidence, as required, may be filed in support of this Application,
which may be amended from time to time prior to the Board's final decision,

24, Suncor requests that the Board proceed by way of written hearing, pursuant to Section

34.01 of the Board's Rules of Practice and Procedure.

Dated at Toronto, Ontario, this 21 day of January, 2014,

SUNCOR ENERGY PRODUCTS INC.
By their counsel, Fogler, Rubinoff LLP

Ca o

Tom Brett
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Procedural Orders, Correspondence, and Notices



PROCEDURAL ORDERS, CORRESPONDENCE & NOTICES

This tab is provided as a placeholder for any Procedural Orders, correspondence
and notices that may be filed in connection with the Application
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SUMMARY OF THE APPLICATION

1. The Applicant

Suncor Energy Products Inc. ("Suncor") is the owner of the project. Suncor is applying for
leave to construct the Proposed Transmission Facilities that will enable Suncor to convey
electricity from its proposed Cedar Point Project to the Independent Electricity System Operator
(“IESO”) controlled grid. It will do this by conveying the electricity to the Jericho Substation,
from which it will be conveyed through the Jericho Shared Transmission Line and NextEra's
Shared Transmission Facilities to the IESO-controlled grid. NextEra's Bornish Application,
which described the Shared Transmission Facilities, was recently approved by the Board (EB-
2013-0040). NextEra's Jericho Wind, Inc.'s Application (EB-2013-0361), which seeks approval
for, inter alia, the Jericho Substation and the Jericho Shared Transmission Facilities, which will
connect the Jericho generation facilities to NextEra's Shared Transmission Facilities is currently
before the Board. A line diagram, showing the locations of the Cedar Point Project, the Jericho
Project, and the facilities that are the subject of the Bornish Application, can be found at
Attachment 1.

2. Approvals Sought

In the Application, Suncor is applying to the Ontario Energy Board (the “Board”) pursuant to
Section 92 of the Ontario Energy Board Act, 1998 (the “Act”) for an order or orders granting
leave to construct the following transmission and interconnection facilities:

(a) a Transformer Station, located on Parcel PIN 430310087 Partial Lot 8 Concession
16 Township of Bosanquet, in the Municipality of Lambton Shores, Lambton
County, at which power from the 34.5 kV collection system, which gathers the
electricity from Cedar Point Project will be stepped up from 34.5 kV to 115 kV
for the power transfer to the Transmission Line;

(b) approximately 15 km single circuit 115 kV Transmission Line, connecting the
Transformer Station to the high voltage side of the Jericho Station;

(©) approval of the Board pursuant to Section 97 of the Act for the forms of land
agreements included in Exhibit F, Tab 2, Schedule 1;

(d) approval of the Board either pursuant to Section 101 of the Act or pursuant to the
Board's powers under Section 92 of the Act for authority to construct portions of
the Proposed Transmission Facilities upon, under or over a highway, utility line or
ditch, as further described in Exhibit F, Tab 1, Schedule 1.

3. Suncor is an indirect subsidiary of Suncor Energy Inc., a leading Canadian energy
company.
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Suncor is developing the Cedar Point Project, located approximately 20 miles northeast of
Sarnia. Suncor has been developing this project since 2006. The project will consist of up to 46
wind turbines, with up to 100 MW capacity, electrical collection stations, meteorological towers,
access roads, temporary construction facilities, the Transformer Station, and the Transmission
Line.

The Transformer Station and the Transmission Line are the subject of this application. These
facilities are collectively referred to as the Proposed Transmission Facilities.

4. Need for the Project

In July 2011, the OPA awarded Suncor a contract under the FIT Program in respect of the Cedar
Point Project for 100 MW of electricity (FIT Contract F-002175-WIN-130-601). The Proposed
Transmission Facilities are needed to enable electricity to be conveyed from the Cedar Point
Project to the IESO-controlled grid. The electricity will be conveyed to the Jericho Station,
through the Jericho Shared Transmission Line and the Shared Transmission Facilities to the
IESO Grid, as described above. Suncor has options to licence capacity on each of the Jericho
Shared Transmission Facilities and the Shared Transmission Facilities for the term of the FIT
Agreement. As the development of the projects promotes the use of renewable energy sources in
a manner consistent with the policies of the Government of Ontario, Suncor's Proposed
Transmission Facilities are in the public interest pursuant to paragraph 96(2)2 of the Act.

5. Description of the Project

The Cedar Point Project will consist of up to 46 Siemens SWT 2.3-113 MW wind turbine
generators, for a total installed capacity of up to 100 MW, on privately-owned agricultural lots in
the Town of Plympton-Wyoming, the Municipality of Lambton Shores and Warwick Township,
all within Lambton County, Ontario.

Suncor has options to lease the properties on which it proposes to locate the Transmission Line.
The Transmission line starts at Suncor Cedar Point Substation and runs north for approximately
425m. The line then travels East approximately 950m to Fuller road where it travels 200m North
and then turns East, crosses Fuller Road and travels to the back lot line (approximately 1000m).
The Transmission line then turns North and travels north along the back of several parcels
(sometimes referred to herein as "private lands") for approximately 1000m, crossing Proof Line
at approximately 1000m. After crossing Proofline the Line then turns East and travels along the
edge of parcels for approximately 1000m to Rawlings Road where it turns North and travels
along Rawlings Road for approximately 800m. The line turns East, crosses Rawlings Road and
then continues East for approximatelyl400m. The Line turns North and crosses two parcels until
Thompson Line where it turns East. The Transmission Line then travels east, on lots adjacent to
and parallel to Thompson Line for approximately 2600m. At Army Camp Road the Transmission
Line turns North along and travels parallel to Army Camp Road for 420m at which point it turns
East and crosses Army Camp Road and continues along private lot boundaries for 2600m,
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crossing Jericho Road at approximately 2000m. The Line then turns South for approximately
425m to Thompson Line where it turns East and travels parallel to Thompson Line on private
land for approximately 375m where it turns South and crosses Thompson Line onto the parcel
where the Jericho Substation is located. A map of the route is provided at Exhibit B, Tab 2,
Schedule 4.

6. Community and Stakeholder Consultations

Suncor has carried out a thorough stakeholder consultation, primarily as part of the REA process.
Suncor has consulted with the public, affected municipalities, potentially affected Aboriginal
communities and relevant provincial and federal regulatory authorities. Suncor has provided
notices and information to potentially interested stakeholders and held a number of public
meetings at which Suncor received feedback and information from stakeholders. Suncor has
taken this input into consideration in planning and designing the Proposed Transmission
Facilities.

7. Construction and In-Service Schedule

Subject to receipt of the REA, as well as other necessary permits and approvals, the Applicants
plan to commence construction of the Proposed Transmission Facilities in September 2014.
Construction is expected to take approximately seven months to complete. The Proposed
Transmission Facilities would be placed in-service in June 2015.

8. Impact Assessments

Suncor received a final System Impact Assessment (“SIA”) Report, as an SIA Addendum Report
on December 12, 2012 for the Cedar Point Project. This report concluded that the proposed
connection of the Cedar Point Project to the shared transmission facilities, approved by the IESO
in a STA dated June 4, 2012, is expected to have no material adverse impacts on the reliability of
the integrated power system. The IESO therefore recommended that a Notification of
Conditional Approval for Connection be issued. The Notification was issued to Suncor
concurrently with SIA Addendum Report. These reports are found at Exhibit H, Tab 2, Schedule
2.

Suncor received a final Customer Impact Assessment (“CIA”) Report on June 8, 2012 from
Hydro One in respect of the Proposed Transmission Facilities. This report concludes that
electricity from the Cedar Point generation facilities can be conveyed to the IESO-controlled grid
through the proposed Transmission Facilities and the Shared Transmission Facilities without
adverse impacts on area customers. The CIA Report was issued in the form of an Addendum to
the previously issued Customer Impact Assessment for the Shared Transmission Facilities.
These reports are found at Exhibit H, Tab 3, Schedule 1.
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8. Other Approvals

A list of all approvals required or potentially required for the Proposed Transmission Facilities is
provided in Exhibit E, Tab 2, Schedule 1. Of particular note, Suncor filed its Renewable Energy
Approval application with the Ministry of the Environment on April 16, 2013. The application
was deemed complete on December 5, 2013. Based on the Ministry’s six-month service
guarantee, Suncor anticipates that the REA will be issued in the second quarter of 2014. The
Renewable Energy Approval will include the Proposed Transmission Facilities.

0. Project Costs

The costs of the Proposed Transmission Facilities will be borne by Suncor and, as such, the
Proposed Transmission Facilities will not affect electricity transmission rates in Ontario.

C:\Documents and Settings\fnavarrete\Desktop\Debbie Dey2-Application for Leave to Construct B-1-2 & B-2-1 TB.doc
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ATTACHMENT 1

Line Diagram

Cedar Point Wind Power Project (100MW)
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DESCRIPTION OF THE APPLICANT

Suncor Energy Products Inc. ("Suncor") is a corporation incorporated under the laws of Ontario
and is a wholly-owned subsidiary of Suncor Energy Inc., a Canadian corporation.

Suncor develops, owns and operates renewable generation projects in Canada.

C:\Documents and Settings\fnavarrete\Desktop\Debbie Dey\3-Application for Leave to Construct B-2-2 TB.doc
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PROJECT LOCATION

The Proposed Transmission Facilities are being developed to enable electricity from the Cedar
Point Wind Project to be transmitted to the IESO-controlled grid. The discussion below is
focused on the location of the Proposed Transmission Facilities. We also describe, for clarity, the
locations of proposed facilities that will be located between the Cedar Point Project and the
IESO-controlled grid, the Jericho Substation, the Jericho Shared Transmission Line, and the
Shared Transmission Facilities. These facilities will be owned, constructed and operated by
NextEra through its subsidiaries and related entities.

I. The Generation Projects

The Cedar Point Project is located in southwestern Ontario, approximately 20 miles northeast of
Sarnia. The general location of the Proposed Transmission Facilities is presented in Figure 1 of
Exhibit B, Tab 2, Schedule 4.

2. The Proposed Transmission Facilities

As noted above, the main components of the Proposed Transmission Facilities are the
Transformer Station, and the Transmission Line.

(a) The Transformer Station

The Transformer Station will be located at Parcel PIN 430310087, Partial Lot 8
Concession 16 Township of Bosanquet in the Municipality of Lambton Shores, as shown
in Figure 1 of Exhibit B, Tab 2, Schedule 4. The purpose of the Transformer Station is to
collect the electricity from the wind turbines, and step-up the voltage of the 34.5 kV
collector system to the 115 kV Transmission Line voltage. The Transformer Station will
contain two transformers, each will have a nominal voltage rating of 115 kV/34.5 kV.
Other standard ancillary equipment, including circuit breakers, buswork, outdoor
switches, surge protectors, instrument transformers, protection and control equipment,
and telecommunication equipment will also be installed at the site. The station will have
an area of approximately 23,600 square meters.

(b) The Transmission Line

An approximately 15 km single circuit 115 kV transmission line (the "Transmission
Line") will run from the Transformer Station to the Jericho Substation. The
Transmission Line will connect to the high voltage side of that Substation.



Exhibit B
Tab 2
Schedule 3
Page 2 of 3

As noted above, in addition to flowing through the Proposed Transmission Facilities for
which Suncor is seeking approval in this Application, the electricity from the Cedar Point
Project will flow through the Jericho Substation and the Jericho Shared Transmission
Line, which will be owned by Jericho Wind Inc., a subsidiary of NextEra, for which a
section 92 application was recently filed with the Board (EB-2013-0361). It will then
flow through the Shared Transmission Facilities, jointly owned by three NextEra
subsidiaries, and a step up transformer jointly owned by the same three entities (EB-
2013-0040), to enter the Hydro One grid at the Evergreen Switching Station. NextEra's
Shared Transmission Facilities application (the "Bornish Application") was recently
approved by the Board (EB-2013-0040).

For convenience, Suncor has included in Attachment 1, two paragraphs from the Bornish
Application (EB-2013-0040; Ex B, Tab 2, Sch 3, pp3-4), which describes the
interconnection between the Shared Transmission Facilities and the Hydro One
Transmission Line.
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ATTACHMENT 1

Parkhill Customer Transformer Station

The Joint Transmission Facilities will connect to a 500 kV transformer station that will be
located on Part Lot 18, Concession 17 in the Municipality of North Middlesex (the
“Parkhill Customer Transformer Station” or “Parkhill CTS”), as shown in Figures 1
and 2(j) of Exhibit B, Tab 2, Schedule 4. Parkhill CTS will have an area of approximately
13 acres. At the Parkhill CTS, electricity transmitted from the Bornish CSS along the
Transmission Line will be transformed from 115 kV to 500 kV by means of two 500/115
kV 135/180/225 MVA transformers. The Parkhill CTS will be jointly owned by the Co-
owners (all subsidiaries of NextEra) as tenants in common. (our addition)

Hydro One Transmission Facilities

NextEra's Parkhill Customer Transformer Station will be connected to a new 500 kV
switching station that will be constructed, owned and operated by Hydro One on Part Lot
18, Concession 17 in the Municipality of North Middlesex (the “Evergreen Switching
Station” or “Evergreen SS”), as shown in Figures 1 and 2 (j) of Exhibit B, Tab 2,
Schedule 4. The Evergreen SS will include a 500 kV 3-breaker ring bus that will split
Hydro One’s existing 500 12 kV circuit B562L from Bruce A TS to Longwood TS into
two sections: Bruce A TS x Evergreen 13 SS and Evergreen SS x Longwood TS. This
sectionalizing will occur approximately 36.5 km from Longwood TS, near tower #563 on
Hydro One’s existing circuit B5S62L. Evergreen SS will be located adjacent to the
proposed Parkhill CTS and to Hydro One’s existing transmission ROW for circuit
B562L. The Evergreen Switching Station is ancillary to and does not form part of
NextEra's Proposed Transmission Facilities.

C:\Documents and Settings\fnavarrete\Desktop\Debbie Dey\d-Application for Leave to Construct B-2-3 TB rev.doc
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MAPS

(1) General Project Location Maps.
(2) Proposed Transmission Facilities.

3) Transmission Plan and Profile.

C:\Documents and Settings\fnavarrete\Desktop\Debbie Dey\5a-Application for Leave to Construct B-2-4 TB.doc
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Exhibit B
Tab 2
Schedule 5
Page 1 of 1

DRAWINGS AND ILLUSTRATIONS

(1) Figure 1 - Single Line Diagram.

(2) Figure 2 - Station Layout - Cedar Point Transformer Station.

3) Pole Structures and Framing.
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DESIGN NOTES:
THE PROPOSED STRUCTURE FRAMING, POLE REQUIREMENT AND RECOMMENDATION STANDARD SPAN ARE BASED
. 5 ON THE FOLLOWING DESIGN DATA:
<, 7
A. DESIGN CRITERIA
1. METEOROLOGICAL LOCATION: FOREST/GODERICH
2. MINIMUM DESIGN LOADING
& Y 2.1. CSA 22.3 No.1 (LIMIT STATE DESIGN) - CSA HEAVY CONDITION
HOURLY WIND 400 Pa
RADIAL ICE THICKNESS 12.7 mm (172"
PLAN VIEW CONDUCTOR TEMPERATURE -20°C
—_— 22. CSA 22.3 No.60826 (IEC RELIABILITY DESIGN) - 1/50 PERIOD
@ IECICE (1/50) 22 mm @ -10°C
(ii) IEC WIND (1/50) 111 km/h (582.77 Pa) @ -10°C
(i) COMBINED ICE (85%) & WIND (60%) 18.7 mm & 210 Pa @ -10°C
WIRE ADJUSTMENT MODELS & MATERIAL FACTORS AS PER CSA 22.3 No. 60826.
-
RE 4 e wiee : 0 y B. CLEARANCE CRITERIA
of __ OPGW i P
&' f OPGW I 1. MEAN ANNUAL SNOW ACCUMULATION: 07m
o P Slo H 2. ADDITIONAL SURVEY TOLERANCE: 03m
s 8 3. VERTICAL GROUND CLEARANCE:
o 3.1. MINIMUM CSA 22.3 No.1 VERTICAL GROUND CLEARANCE
| 115kV / 138kV CONDUCTOR 5.50m
| sy 3.2. DESIGN VERTICAL GROUND CLEARANCE
115kV / 138kV CONDUCTOR 6.50m
sf 1skv 4. VERTICAL GROUND CLEARANCE LOADING CONDITIONS
® 4.1. PHASE CONDUCTOR
2 A A () MAXIMUM CONDUCTOR TEMPERATURE 100°C
3 S (i) DESIGN CONDUCTOR TEMPERATURE (AS PER IEEE STD. 738) 75°C
(iii) RADIAL ICE THICKNESS (CLEARANCE) 12.7 mm (12")
5. PHASE CLEARANCE CONDITIONS:
| nuskv () HOURLY WIND (NATIONAL BUILDING CODE 1/50) 520 Pa (~104 knyhr)
ST \ (i) HOURLY WIND (NATIONAL BUILDING CODE 1/30) 480 Pa (~100 kmy/hr)
= (i) GALLOPING
- = GALLOPING SWING 290 Pa
S i GALLOPING ICE 12.7 mm (12")
(2]
- C. WIND POWER PROJECT CIRCUITS DATA
B} 15k
7/ =R 1. MERCHANT CIRCUIT(S)
1 nskv y \ 1.1. NOMINAL SYSTEM VOLTAGE 124kV
1.2. NUMBER OF PHASES 3 (THREE)
3 g 1.3. SYSTEM FREQUENCY 60 Hz
~ @ 1.4. SYSTEM GROUNDING LOW IMPEDANCE
2 < 1.5. NUMBER OF CIRCUIT 1 (ONE)
& 1.6. MAXIMUM CIRCUIT CURRENT 560A PER CIRCUIT
& 1.7. PHASE CONDUCTOR SIZE 795 MCM ACSR (DRAKE)
1.8. DESIGN CONDUCTOR TEMPERATURE 75°C
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DESIGN NOTES:

THE PROPOSED STRUCTURE FRAMING, POLE REQUIREMENT AND RECOMMENDATION STANDARD SPAN ARE BASED

ON THE FOLLOWING DESIGN DATA:

A. DESIGN CRITERIA

1. METEOCROLOGICAL LOCATION:

2. MINIMUM DESIGN LOADING

2.1. CSA 22.3 No.1 (LIMIT STATE DESIGN) - CSA HEAVY CONDITION

HOURLY WIND
RADIAL ICE THICKNESS

CONDUCTOR TEMPERATURE
2.2. CSA 22.3 No.60826 (IEC RELIABILITY DESIGN) - 1/50 PERIOD

@ IECICE (1/50)
(i) TEC WIND (1/50)

FOREST/GODERICH

400 Pa
12.7 mm (1/2")
-20°C

22mm @ -10°C
111 km/h (582.77 Pa) @ -10°C

S i E | (iii) COMBINED ICE (85%) & WIND (60%) 18.7 mm & 210 Pa @ -10°C
o ‘WIRE ADJUSTMENT MODELS & MATERIAL FACTORS AS PER CSA 22.3 No. 60826.
R OPGW T i
B. CLEARANCE CRITERIA
% 1.  MEAN ANNUAL SNOW ACCUMULATION: 07m
™ 2. ADDITIONAL SURVEY TOLERANCE: 03m
3. VERTICAL GROUND CLEARANCE:
3.1. MINIMUM CSA 22.3 No.1 VERTICAL GROUND CLEARANCE
3 USkV 115kV / 138kV CONDUCTOR 550m
3.2, DESIGN VERTICAL GROUND CLEARANCE
115kV / 138kV CONDUCTOR 6.50m
o 4. VERTICAL GROUND CLEARANCE LOADING CONDITIONS
2 4.1. PHASE CONDUCTOR
© (i) MAXIMUM CONDUCTOR TEMPERATURE 100°C
(i) DESIGN CONDUCTOR TEMPERATURE (AS PER IEEE STD. 738) 75°C
115Ky (iij) RADIAL ICE THICKNESS (CLEARANCE) 12.7 mm (172")
3 H 5. PHASE CLEARANCE CONDITIONS:
(i) HOURLY WIND (NATIONAL BUILDING CODE 1/50) 520 Pa (~104 km/hr)
| (i) HOURLY WIND (NATIONAL BUILDING CODE 1/30) 480 Pa (~100 km/hr)
=] (iii) GALLOPING
& GALLOPING SWING 290 Pa
GALLOPING ICE 12.7 mm (172")
4 USkv = C. WIND POWER PROJECT CIRCUITS DATA
b =
- o 1. MERCHANT CIRCUIT(S)
0 3 1.1. NOMINAL SYSTEM VOLTAGE 124V
a & 1.2. NUMBER OF PHASES 3 (THREE)
1.3, SYSTEM FREQUENCY 60 Hz
1.4. SYSTEM GROUNDING LOW IMPEDANCE
1.5. NUMBER OF CIRCUIT 1 (ONE)
5 1.6. MAXIMUM CIRCUIT CURRENT 560A PER CIRCUIT
z e 1.7. PHASE CONDUCTOR SIZE 795 MCM ACSR (DRAKE)
% = 1.8. DESIGN CONDUCTOR TEMPERATURE 75°C
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DESIGN NOTES:
THE PROPOSED STRUCTURE FRAMING, POLE REQUIREMENT AND RECOMMENDATION STANDARD SPAN ARE BASED
ON THE FOLLOWING DESIGN DATA:
A, DESIGN CRITERIA
1.  METEOROCLOGICAL LOCATION: FOREST/GODERICH
2. MINIMUM DESIGN LOADING
2.1. CSA 22.3 No.1 (LIMIT STATE DESIGN) - CSA HEAVY CONDITION
HOURLY WIND 400 Pa
RADIAL ICE THICKNESS 12.7 mm (1/2")
CONDUCTOR TEMPERATURE -20°C
2.2. CSA 22.3 No.60826 (IEC RELIABILITY DESIGN) - 1/50 PERIOD
(i IECICE(1/50) 22 mm @ -10°C
(i) IEC WIND (1/50) 111 km/h (582.77 Pa) @ -10°C
(iii) COMBINED ICE (85%) & WIND (60%) 18.7 mm & 210 Pa @ -10°C
- WIRE ADJUSTMENT MODELS & MATERIAL FACTORS AS PER CSA 22.3 No. 60826.
] S
mji ey ‘:7‘{‘ B. CLEARANCE CRITERIA
\ 1.  MEAN ANNUAL SNOW ACCUMULATION: 07m
o H 2. ADDITIONAL SURVEY TOLERANCE: 03m
a \ 3. VERTICAL GROUND CLEARANCE:
o N\ 3.1, MINIMUM CSA 22.3 No.l VERTICAL GROUND CLEARANCE
115kV / 138kV CONDUCTOR 550m
115y L \ 3.2. DESIGN VERTICAL GROUND CLEARANCE
B 115kV / 138kV CONDUCTOR 6.50m
\ 4. VERTICAL GROUND CLEARANCE LOADING CONDITIONS
\ 4.1. PHASE CONDUCTOR
3 M (i) MAXIMUM CONDUCTOR TEMPERATURE 100°C
3 (ii) DESIGN CONDUCTOR TEMPERATURE (AS PER IEEE STD. 738) 75°C
(iii) RADIAL ICE THICKNESS (CLEARANCE) 12.7 mm (1/2")
5. PHASE CLEARANCE CONDITIONS:
4 LSkv i () HOURLY WIND (NATIONAL BUILDING CODE 1/50) 520 Pa (~104 km/hr)
(i) HOURLY WIND (NATIONAL BUILDING CODE 1/30) 480 Pa (~100 km/hr)
(iii) GALLOPING
- - GALLOPING SWING 290 Pa
2 GALLOPING ICE 12.7 mm (1/2")
[as]
C. WIND POWER PROJECT CIRCUITS DATA
15KV H -
A 0 1. MERCHANT CIRCUIT(S)
S 1.1. NOMINAL SYSTEM VOLTAGE 124kV
<~ 3 1.2, NUMBER OF PHASES 3 (THREE)
8 o 1.3. SYSTEM FREQUENCY 60 Hz
o o 1.4, SYSTEM GROUNDING LOW IMPEDANCE
1.5. NUMBER OF CIRCUIT 1 (ONE)
1.6. MAXIMUM CIRCUIT CURRENT 560A PER CIRCUIT
" 1.7. PHASE CONDUCTOR SIZE 795 MCM ACSR (DRAKE)
e 1.8. DESIGN CONDUCTOR TEMPERATURE 75°C
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DESIGN NOTES:
THE PROPOSED STRUCTURE FRAMING, POLE REQUIREMENT AND RECOMMENDATION STANDARD SPAN ARE BASED
ON THE FOLLOWING DESIGN DATA:
A. DESIGN CRITERIA
1. METEOROLOGICAL LOCATION: FOREST/GODERICH
2. MINIMUM DESIGN LOADING
2.1. CSA 22.3 No.1 (LIMIT STATE DESIGN) - CSA HEAVY CONDITION
HOURLY WIND 400 Pa
RADIAL ICE THICKNESS 12.7 mm (1/2")
CONDUCTOR TEMPERATURE 20°C
22. CSA 22.3 No.60826 (IEC RELIABILITY DESIGN) - 1/50 PERIOD
@ IECICE (1/50) 22 mm @-10°C
24 (ii) TEC WIND (1/50) 111 km/h (582.77 Pa) @ -10°C
ar (iii) COMBINED ICE (85%) & WIND (60%) 18.7 mm & 210 Pa @ -10°C
or gggw L WIRE ADJUSTMENT MODELS & MATERIAL FACTORS AS PER CSA 22.3 No. 60826.
g ?
e ‘ B. CLEARANCE CRITERIA
s
& ! 1. MEAN ANNUAL SNOW ACCUMULATION: 07m
| 2. ADDITIONAL SURVEY TOLERANCE: 03m
| sy i 3. VERTICAL GROUND CLEARANCE:
i g 3.1. MINIMUM CSA 22.3 No.1 VERTICAL GROUND CLEARANCE
ST 115KV 115kV / 138kV CONDUCTOR 5.50m
8 3.2. DESIGN VERTICAL GROUND CLEARANCE
s i i 115kV / 138kV CONDUCTOR 6.50m
= | | 4. VERTICAL GROUND CLEARANCE LOADING CONDITIONS
il i 4.1. PHASE CONDUCTOR
Hll I () MAXIMUM CONDUCTOR TEMPERATURE 100°C
b 1sky ! Ll (i) DESIGN CONDUCTOR TEMPERATURE (AS PER IEEE STD. 738) 75°C
i (i) RADIAL ICE THICKNESS (CLEARANCE) 12.7 mm (1/2")
gt uskv 5. PHASE CLEARANCE CONDITIONS:
D | @) HOURLY WIND (NATIONAL BUILDING CODE 1/50) 520 Pa (~104 km/hr)
= [ ! (i) HOURLY WIND (NATIONAL BUILDING CODE 1/30) 480 Pa (~100 km/hr)
o | | (i) GALLOPING
. ! ! GALLOPING SWING 290 Pa
2 "
St g | {l GALLOPING ICE 12.7 mm (1/2")
-
Tonskv ( X C. WIND POWER PROJECT CIRCUITS DATA
_ 1. MERCHANT CIRCUIT(S)
e o 1.1. NOMINAL SYSTEM VOLTAGE 124KV
S I 1.2. NUMBER OF PHASES 3 (THREE)
@ - 1.3. SYSTEM FREQUENCY 60 Hz
© 1.4. SYSTEM GROUNDING LOW IMPEDANCE
o 1.5. NUMBER OF CIRCUIT 1 (ONE)
1.6. MAXIMUM CIRCUIT CURRENT 560A PER CIRCUIT
1.7. PHASE CONDUCTOR SIZE 795 MCM ACSR (DRAKE)
W 1.8. DESIGN CONDUCTOR TEMPERATURE 75°C
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DESIGN NOTES:
THE PROPOSED STRUCTURE FRAMING, POLE REQUIREMENT AND RECOMMENDATION STANDARD SPAN ARE BASED
. R ON THE FOLLOWING DESIGN DATA:
K, i
A. DESIGN CRITERIA
1. METEOROLOGICAL LOCATION: FOREST/GODERICH
2. MINIMUM DESIGN LOADING
& Y 2.1. CSA 22.3 No.1 (LIMIT STATE DESIGN) - CSA HEAVY CONDITION
HOURLY WIND 400 Pa
RADIAL ICE THICKNESS 12.7 mm (1/2")
PLAN VIFW CONDUCTOR TEMPERATURE 20°C
— 22. CSA 22.3 No.60826 (IEC RELIABILITY DESIGN) - 1/50 PERIOD
@ IECICE (1/50) 22 mm @-10°C
(ii) TEC WIND (1/50) 111 km/h (582.77 Pa) @ -10°C
(iii) COMBINED ICE (85%) & WIND (60%) 18.7 mm & 210 Pa @ -10°C
WIRE ADJUSTMENT MODELS & MATERIAL FACTORS AS PER CSA 22.3 No. 60826.
o
iy — " 0 B. CLEARANCE CRITERIA
o OPGW & /|
%T I i 1. MEAN ANNUAL SNOW ACCUMULATION: 07m
- Sr 2. ADDITIONAL SURVEY TOLERANCE: 03m
I 3. VERTICAL GROUND CLEARANCE:
® 3.1, MINIMUM CSA 22.3 No.1 VERTICAL GROUND CLEARANCE
| 115kV / 138kV CONDUCTOR 5.50m
| sy 3.2. DESIGN VERTICAL GROUND CLEARANCE
y 115kV / 138kV CONDUCTOR 6.50m
sf 1skv 4. VERTICAL GROUND CLEARANCE LOADING CONDITIONS
® 4.1. PHASE CONDUCTOR
S o A @ MAXIMUM CONDUCTOR TEMPERATURE 100°C
3 =S (i) DESIGN CONDUCTOR TEMPERATURE (AS PER IEEE STD. 738) 75°C
(iii) RADIAL ICE THICKNESS (CLEARANCE) 12.7 mm (1/2")
5. PHASE CLEARANCE CONDITIONS:
| 1skv @) HOURLY WIND (NATIONAL BUILDING CODE 1/50) 520 Pa (~104 kmy/hr)
ST /- N (i) HOURLY WIND (NATIONAL BUILDING CODE 1/30) 480 Pa (~100 km/hr)
g (iii) GALLOPING
- H GALLOPING SWING 290 Pa
S i GALLOPING ICE 12.7 mm (1/2")
(2]
o C. WIND POWER PROJECT CIRCUITS DATA
B} 15k
y/ - =T 1. MERCHANT CIRCUIT(S)
1 nskv \ 1.1. NOMINAL SYSTEM VOLTAGE 124kV
1.2. NUMBER OF PHASES 3 (THREE)
3 g 1.3. SYSTEM FREQUENCY 60 Hz
~ 2 1.4. SYSTEM GROUNDING LOW IMPEDANCE
2 < 1.5. NUMBER OF CIRCUIT 1 (ONE)
3 1.6. MAXIMUM CIRCUIT CURRENT 560A PER CIRCUIT
& 1.7. PHASE CONDUCTOR SIZE 795 MCM ACSR (DRAKE)
1.8. DESIGN CONDUCTOR TEMPERATURE 75°C
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DESIGN NOTES:

THE PROPOSED STRUCTURE FRAMING, POLE REQUIREMENT AND RECOMMENDATION STANDARD SPAN ARE BASED

ON THE FOLLOWING DESIGN DATA:

ﬁ A. DESIGN CRITERIA
cee 1. METEOROLOGICAL LOCATION: FOREST/GODERICH
2. MINIMUM DESIGN LOADING
2.1. CSA 22.3 No.1 (LIMIT STATE DESIGN) - CSA HEAVY CONDITION
HOURLY WIND 400 Pa
RADIAL ICE THICKNESS 12,7 mm (1/2")
PLAN VIEW CONDUCTOR TEMPERATURE -20°C
e 2.2. CSA 22.3 No.60826 (IEC RELIABILITY DESIGN) - 1/50 PERIOD
@ IECICE (1/50) 22 mm @ -10°C
(i) TEC WIND (1/50) 111 km/h (582.77 Pa) @ -10°C
(iii) COMBINED ICE (85%) & WIND (60%) 18.7 mm & 210 Pa @ -10°C
I WIRE ADJUSTMENT MODELS & MATERIAL FACTORS AS PER CSA 22.3 No. 60826.
- ! OPGW & ; )
ST OrGv i ) B. CLEARANCE CRITERIA
) DLL— I
3 e 1. MEAN ANNUAL SNOW ACCUMULATION: 07m
2 2. ADDITIONAL SURVEY TOLERANCE: 03m
3. VERTICAL GROUND CLEARANCE:
3.1. MINIMUM CSA 22.3 No.l VERTICAL GROUND CLEARANCE
| iskv 115kV / 138kV CONDUCTOR 5.50m
3.2. DESIGN VERTICAL GROUND CLEARANCE
of 1skv p g 115kV / 138kV CONDUCTOR 6.50m
o pud 4. VERTICAL GROUND CLEARANCE LOADING CONDITIONS
E i 4.1. PHASE CONDUCTOR
o (i) MAXIMUM CONDUCTOR TEMPERATURE 100°C
(i) DESIGN CONDUCTOR TEMPERATURE (AS PER IEEE STD. 738) 75°C
(iii) RADIAL ICE THICKNESS (CLEARANCE) 12,7 mm (1/2")
b uskv ; 5. PHASE CLEARANCE CONDITIONS:
SF 5y r (i) HOURLY WIND (NATIONAL BUILDING CODE 1/50) 520 Pa (~104 knyhr)
E ool ] [ (i) HOURLY WIND (NATIONAL BUILDING CODE 1/30) 480 Pa (~100 km/hr)
o Sr ko b (i) GALLOPING
3 GALLOPING SWING 290 Pa
® GALLOPING ICE 12.7 mm (172"
By usev C. WIND POWER PROJECT CIRCUITS DATA
T A
T tskv / B 1. MERCHANT CIRCUIT(S)
o = 1.1. NOMINAL SYSTEM VOLTAGE 124KV
2 i 1.2. NUMBER OF PHASES 3 (THREE)
o o 1.3. SYSTEM FREQUENCY 60 Hz
S 8 1.4. SYSTEM GROUNDING LOW IMPEDANCE
~ ¥ 1.5. NUMBER OF CIRCUIT 1 (ONE)
1.6. MAXIMUM CIRCUIT CURRENT 560A PER CIRCUIT
1.7. PHASE CONDUCTOR SIZE 795 MCM ACSR (DRAKE)
1.8. DESIGN CONDUCTOR TEMPERATURE 75°C
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DESIGN NOTES:
THE PROPOSED STRUCTURE FRAMING, POLE REQUIREMENT AND RECOMMENDATION STANDARD SPAN ARE BASED
ON THE FOLLOWING DESIGN DATA:
A. DESIGN CRITERIA
1. METEOROLOGICAL LOCATION: FOREST/GODERICH
2. MINIMUM DESIGN LOADING
- 2.1. CSA 22.3 No.l (LIMIT STATE DESIGN) - CSA HEAVY CONDITION
= 1 ‘ HOURLY WIND 400 Pa
mﬁ RADIAL ICE THICKNESS 12.7 mm (1/2")
OPGW T ‘j& CONDUCTOR TEMPERATURE -20°C
2.2. CSA 22.3 No.60826 (IEC RELIABILITY DESIGN) - 1/50 PERIOD
\ @ IECICE (1/50) 22 mm @-10°C
8 \ (ii) TEC WIND (1/50) 111 km/h (582.77 Pa) @ -10°C
& (iif) COMBINED ICE (85%) & WIND (60%) 18.7 mm & 210 Pa @ -10°C
\ WIRE ADJUSTMENT MODELS & MATERIAL FACTORS AS PER CSA 22.3 No. 60826.
R 115kV | \\ B. CLEARANCE CRITERIA
— i
e \ 1. MEAN ANNUAL SNOW ACCUMULATION: 07m
] S \ 2. ADDITIONAL SURVEY TOLERANCE: 03m
g 3. VERTICAL GROUND CLEARANCE:
3.1, MINIMUM CSA 22.3 No.l VERTICAL GROUND CLEARANCE
115kV / 138kV CONDUCTOR 5.50m
§ 1skv 3.2. DESIGN VERTICAL GROUND CLEARANCE
— pii 115kV / 138kV CONDUCTOR 6.50m
l 4. VERTICAL GROUND CLEARANCE LOADING CONDITIONS
. 4.1. PHASE CONDUCTOR
= (i) MAXIMUM CONDUCTOR TEMPERATURE 100°C
& (i) DESIGN CONDUCTOR TEMPERATURE (AS PER IEEE STD. 738) 75°C
(iii) RADIAL ICE THICKNESS (CLEARANCE) 12.7 mm (1/2")
Py 5. PHASE CLEARANCE CONDITIONS:
1 £ @) HOURLY WIND (NATIONAL BUILDING CODE 1/50) 520 Pa (~104 km/hr)
ol - (i) HOURLY WIND (NATIONAL BUILDING CODE 1/30) 480 Pa (~100 km/hr)
= (iii) GALLOPING
= GALLOPING SWING 290 Pa
i % GALLOPING ICE 12.7 mm (1/2")
o <
N “ C. WIND POWER PROJECT CIRCUITS DATA
1. MERCHANT CIRCUIT(S)
1.1. NOMINAL SYSTEM VOLTAGE 124kV
[ 1.2. NUMBER OF PHASES 3 (THREE)
2 1.3. SYSTEM FREQUENCY 60 Hz
g o 1.4. SYSTEM GROUNDING LOW IMPEDANCE
& Z 1.5. NUMBER OF CIRCUIT 1 (ONE)
a o x 1.6. MAXIMUM CIRCUIT CURRENT 560A PER CIRCUIT
g o 1.7. PHASE CONDUCTOR SIZE 795 MCM ACSR (DRAKE)
23 = 1.8. DESIGN CONDUCTOR TEMPERATURE 75°C
=g 85
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Need for the Project
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NEED FOR THE PROJECT

In July 2011, the OPA awarded Suncor a FIT contract in respect of the Cedar Point Wind Power
Project. This project will further the Government of Ontario’s policy objective of increasing the
amount of renewable energy generation that forms part of Ontario’s energy supply mix. In
particular, the Cedar Point Project will contribute approximately 100 MW of renewable energy
capacity towards this objective. The Proposed Transmission Facilities are needed to connect the
generation plant to the IESO-controlled grid. As the development of the projects promotes the
use of renewable energy sources in a manner consistent with the policies of the Government of
Ontario, the Proposed Transmission Facilities are in the public interest pursuant to paragraph
96(2)2 of the Ontario Energy Board Act, 1998, which provides as follows:

96.(2) In an application under section 92, the Board shall only consider the
following when, under subsection (1), it considers whether the
construction, expansion or reinforcement of the electricity transmission
line or electricity distribution line, or the making of the interconnection, is
in the public interest:

1. The interests of consumers with respect to prices and the reliability and
quality of electricity service.

2. Where applicable and in a manner consistent with the policies of the

Government of Ontario, the promotion of the use of renewable energy
sources.
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TRANSMISSION ALTERNATIVES CONSIDERED

This Schedule discusses the process that Suncor undertook in selecting the route for the Proposed
Transmission Facilities, as well as in reviewing potential alternative routes that were ultimately
rejected. At a high level, the location of Suncor's Cedar Point Project, and NextEra's Bornish,
Jericho, and Adelaide projects, relative to the IESO grid, suggested that the most economic, least
intrusive path for electricity generated by the Cedar Point Project to the IESO grid was through
NextEra's proposed transmission facilities, including the Shared Transmission Facilities, and the
Jericho Shared Transmission Line.

Suncor has obtained an option from NextEra to interconnect with the Jericho Substation, the
Jericho Shared Transmission Line and the Shared Transmission Facilities, as well as an option to
licence capacity on those facilities sufficient to convey the electricity output from the Cedar
Point Project to the IESO controlled grid for the term of the FIT Agreement.

1. Selection Process

With respect to the best route for the transmission line from Cedar Point Transformer Station to
the Jericho Station, Suncor identified and considered two alternative routes. Suncor selected its
preferred route, following extensive consultations with members of the community, municipal
officials, Hydro One and other stakeholders, as well as comprehensive technical and
environmental reviews. As part of its Renewable Energy Approval (“REA”) process, Suncor
issued notices, delivered presentations, participated in public meetings, and met with local
government officials. A discussion of Suncor's community and aboriginal, agency and municipal
consultations is found in Exhibit G, Tab 1, Schedule 1. During the course of these consultations,
Suncor shared information and received feedback concerning the potential routes for the
transmission facilities needed to connect the Cedar Point Project to the Jericho Station. This
feedback was considered, together with Suncor's technical and environmental reviews, in order
to help identify the range of transmission options available to Suncor and any relevant concerns.

Through this process, as noted below, Suncor identified several potential transmission routes, as
well as various constraints on these potential routes. Suncor then evaluated the two most
attractive route options in detail (see below) and the related constraints and determined that the
preferred Transmission Line route is that proposed for the Proposed Transmission Facilities. For
reason of cost-effectiveness and ease of service, Suncor has chosen to use an overhead
transmission line.

Suncor considered several alternatives for the Transmission Line. The principal alternative had
the Transmission Line starting at the same substation location, travelling East along the Cedar
Point Line Right of way for approximately 6100m to an abandoned and removed rail line where
the line would travel North East across private land for approximately 4800m . This rail line has
split the land parcels in the area and runs past the Jericho Substation location. This alternative
route would have followed a natural property line boundary and been a very direct route
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(approximately 11,000m) compared to the preferred path of approximately 15,000m. However,

Suncor does not have property control along the abandoned rail line. The alternative placement

would also impact farming operations as the Transmission Line would require crossing lands at
an angle and structures would interrupt farming operations significantly.

Minor deviations from the Preferred Transmission Line path were also considered, these
including routing the line along road Right of Way on Rawlings Road to Proof Line. However in
all cases a path was chosen that routed the Transmission Line along Suncor-controlled lands to
minimize the amount of Road Right Of Way required.
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CONSTRUCTION & IN-SERVICE SCHEDULE

The timing for construction of the Proposed Transmission Facilities will depend in part upon the
timing of the Board’s decision in this Application and Renewable Energy Approval. It is
currently expected that:

e construction of the Cedar Point Transformer Substation will commence in September
2014 and be completed by March 2015;

e construction of the 15 km 115 kV transmission line will commence in September 2014
and be completed by March 2015.

As noted above, Suncor needs the Jericho Substation, the Jericho Shared Transmission Facilities,
and the Shared Transmission Facilities to be constructed and in-service in order to convey
electricity from the Cedar Point Transmission Line to the IESO Grid.

Suncor understands that Hydro One began construction in May 2013 of the Evergreen Switching
Station, which it plans to complete by May 2014.

Suncor estimates that the Proposed Transmission Facilities will go into service by June 2015. A
Gantt Chart setting out the planned construction schedule is provided in Figure 1.



Figure 1 - Gantt Chart
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Cedar Point Wind Power Project (46 Siemens Turbines 100MW)- Summary Schedule-12Nov2013

2014 2015
Description M|AIM| J A o M M|{J|J|A|S
Expected Receipt of NTP o
REA Approved ¢
Construction Start / Site Access
Roads and Foundations
——— )

Procurement of Transmission Line Equipment

Installation of Transmission Line

Substation and Collector System Installation

Turbine Delivery

Turbine Erection

Backfeed Power Available

Testing and Commissioning of Turbines

Project Commissioning Completion




Cedar Point Wind Power Project (46 Siemens Turbines 100MW)- Summary Schedule-12Nov2013

2014 2015
Description M|A|M[J]|]J]|]AIS]J]O|N|DJJ]|F|M[A|IM]JIJ[A]S
Expected Receipt of NTP 4
REA Approved L4
Construction Start / Site Access 1
Roads and Foundations _
] 1

Procurement of Transmission Line Equipment

Installation of Transmission Line

Substation and Collector System Installation

Turbine Delivery

Turbine Erection

Backfeed Power Available

Testing and Commissioning of Turbines

——
[y
o

Project Commissioning Completion
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PHYSICAL DESIGN FEATURES

The Proposed Transmission Facilities are required to connect the Transformer Station to the
Jericho Station, which will allow the output of the Cedar Point wind turbines to enter the IESO
grid at Hydro One's Evergreen Switching Station, all as described above. To provide context for
the descriptions of the physical design features of the Proposed Transmission Facilities, this
schedule also includes technical descriptions of the related generation facilities.

1. Wind Generation Facilities
(a)  Transformer Station

As indicated in Exhibit B, Tab 2, Schedule 3, the Transformer Station will be located on
Parcel PIN 430310087, Partial Lot 8 Concession 16 Township of Bosanquet, in the
Municipality of Lambton Shores. The station will have an area of approximately 23,600
square meters. The site for the Cedar Point Collection Substation was determined based
on its proximity to the wind turbines associated with the Cedar Point Project, as well as it
being at a reasonable distance from Jericho Station. As noted above, the purpose of the
Transformer Station is to collect the electricity from the wind turbines, and step-up the
voltage of the 34.5 kV collector system to the 115kV Transmission Line voltage. The
two transformers will have a nominal voltage rating of 115 kV/34.5 kV and power ratings
of 42/56/70 MVA. Other equipment, including circuit breakers, buswork, outdoor
switches, surge arresters, instrument transformers, protection and control equipment, and
telecommunication equipment will also be installed at the site.The entire substation will
be surrounded by a security fence. The high voltage buswork and equipment will be
constructed in an open-air design. An indoor metalclad switchgear will be utilized for the
medium voltage bus.

(b) Transmission Line

A three phase single circuit 115 kV transmission line, approximately 15 km in length will
connect the Transformer Station to the Jericho Substation. The Transmission Line will
connect to the high voltage side of the Jericho Substation through a 115 kV circuit
breaker and related equipment, located within that station. The proposed corridor is
shown in Figures 1 and 2 of Exhibit B, Tab 2, Schedule 4. The location of the
Transmission Line route was selected as being the most direct feasible route between the
Transformer Station and the Jericho Station.

The Transmission Line will have steel, monopole structures with an average pole height
of approximately 70 to 100 ft. above ground. Some corner structure poles may require



Exhibit D
Tab 1
Schedule 1
Page 2 of 2

guying and anchoring. Nominal pole spacing will be approximately 130 m.
Approximately 114 poles will be required along the entire length of the Transmission
Line. The Transmission Line will be strung with 795 kemil ACSR (aluminum conductor
steel reinforced) phase conductors (the conductor size may change based on optimization
of losses, relative to material and construction costs). A 0.530 inch (395 kemil) diameter
Optical Ground Wire for lightning protection and communication will also be placed on
the structures. Illustrations of the proposed pole structures and framing designs are
provided above at Exhibit B, Tab 2, Schedule 5, Figure 3.

(©) A diagram showing the basic design features of the Transformer Station is found
at Exhibit B, Tab 2, Schedule 5, Figure 2.
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OPERATIONAL DETAILS

The Proposed Transmission Facilities will be monitored from the O&M facility as well as
remotely from the operator of the Proposed Transmission Facilities. Fault detecting protection
systems along with remote control capability of electrical isolation devices will be installed.

The Proposed Transmission Facilities will include maintenance, protection and control systems
capable of minimizing the severity and extent of disturbances to the Transmission Line. Visual
transmission line inspections will be scheduled at least once every year to ensure continued
compliance with all applicable codes and standards. Detailed thermography scans will be
conducted on critical connection points after energization. Further, a regular vegetation and
right of way management program will be developed in maintaining vegetation proximity to
energized components and minimize hazards within the right of way. A maintenance program
will also be developed to maintain the health of the major equipment within the Substation. This
includes periodic testing of equipment electrical insulation systems as well as other equipment
functional tests.

While the metering plan is still under development, it is anticipated that there will be revenue
meters located at the transformer station, with the metering points located at the 34.5kV side of
each of the two main substation transformers.
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CODES, STANDARDS & OTHER REGULATORY APPROVALS

1. Codes and Standards

The Proposed Transmission Facilities will be constructed in accordance with applicable technical
codes and standards, including the Canadian Electrical Code, Part III (which incorporates by
reference CSA Standard C22.3), as well as applicable IEEE transmission line design and
construction standards. The Proposed Transmission Facilities will also comply with applicable
requirements of the Transmission System Code and the Market Rules for the Ontario Electricity
Market.

2. Renewable Energy Approval

Renewable energy projects (other than waterpower projects) are no longer subject to the
Environmental Assessment Act. Rather, the environmental protections of the environmental
assessment process have been incorporated into the Renewable Energy Approval (“REA”)
process. Most renewable energy projects in Ontario therefore require a REA from the Ministry of
the Environment. As a Class 4 wind facility (as defined in subsection 6(1) of the REA
Regulation, O. Reg. 359/09 under the Environmental Protection Act), the Cedar Point Project is
no exception. Cedar Point is currently undergoing its REA process, as noted above. Renewable
energy projects are no longer subject to land use planning instruments under the Planning Act.

3. Licences

Although the Proposed Transmission Facilities are for the transmission of electricity generated
by the Cedar Point Project, to the Jericho Station, Ontario Regulation 161/99 to the Ontario
Energy Board Act exempts Suncor from the requirement to obtain a licence to own or operate
transmission facilities pursuant to Section 57(b) of the Act. The exemption is based on the fact
that Suncor will be a transmitter that is also a generator and the Proposed Transmission Facilities
will be used exclusively to transmit electricity to the IESO-controlled grid.

Suncor will apply for a generator licence in respect of its generation facility in due course. In
accordance with the instructions set out on the Board’s form, Application for an Electricity
Generation Licence under the Feed-in Tariff Program, Suncor will file its generator licence
application following receipt of the Notice to Proceed from the OPA pursuant to its FIT
Contract. Suncor will also provide its "Section 81 Notice" to the Board at the time this
Application is filed.
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In addition to the codes, standards and REA requirements set out above, a number of other
permits, licenses and approvals from other governmental authorities may be required before the
Proposed Transmission Facilities can be constructed and operated. These are set out in Table 1,

below.

Table 1 - Potentially Applicable Permits, Approvals and Authorizations

Government Authority Potentially Required Permit Status
or Approval
Federal Fisheries and Oceans | Authorization under | Not Required as there
Canada Subsection 35(2) of the|is no crossing of a
Fisheries Act for watercourse | navigable water way.
crossings (or Letter of
Advice)
Provincial Ministry of Natural | Approval and  permitting | obtained
Resources requirements  under  the
Renewable Energy Approval
process
Provincial Ministry of Natural | Species at Risk Permit under | Required  for  the
Resources the Endangered Species Act | project to be obtained
(if designated species habitat
is impacted, which is to be
confirmed)
Provincial Conservation Generic Regulations Permit | Required to be
Authorities for water crossings and works | obtained
within floodplain
Provincial Ministry of Tourism, | Archaeological and Cultural | obtained
Culture and Sport Heritage Clearances under the
Heritage Act
Provincial Ministry of | Compliance with the | Required to obtain
Transportation Highway Traffic Act and | crossing permits of

Road Safety Regulations -
Highway Entrance Permit,
Transportation Permits (e.g.
Oversize, Overweight Permit
or Special Vehicle
Configuration Permit),
Crossing Permits

MTO highway 21.
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Government Authority Potentially Required Permit Status
or Approval
Provincial Ontario Energy Board | Notice of Proposal under | Required to be
Section 81 of the Ontario | obtained
Energy Board Act
Provincial Ministry of Labour Notice of Project prior to | Required to be
commencing construction (to | obtained
be obtained by contractor)
Provincial Hydro One Networks | Transmission Connection | Obtained by Bornish
Inc. Agreement (will be obtained | and copies provided to
by NextEra) Suncor.
Provincial Independent Facility Registration Required to be
Electricity System obtained
Operator
Provincial Independent Metering Registration Required  to be
Electricity System obtained.
Operator
Provincial Independent Connection Assessment | SIA  completed and
Electricity System | Approval (obtained) obtained. (need to
Operator determine if it
requires amendment)
Provincial Electrical Safety | Connection Authorization To be obtained
Authority
Municipal County and Municipal | Road Use Agreements and/or | To be obtained
Governments Building Permits (as
applicable)
Provincial Hydro One Networks | Customer Impact Assessment | complete

Inc.

(obtained)
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LAND MATTERS

1. Land Area Required and Land Rights Acquired/to be Acquired

The land area required for the Proposed Transmission Facilities consists of (a) the lands required
for the Transformer Station, (b) the lands required for the Transmission Line, and (c) the lands
required for Suncor's switching and related asscts at thce Jericho Station. If Suncor owns
equipment in the Jericho Station yard, it will lease the required land from Jericho (NextEra). The
land requirements for the Transformer Station and the Transmission Line are described below.

(a} Transformer Station

As described in Exhibit B, Tab 2, Schedule 3, the Transformer Station will have a
footprint of approximately 23,000 square meters and will be situated at Parcel PIN
430310087, Partial Lot 8 Concession 16 Township of Bosanquet, in the Municipality of
Lambton Shores, in Lambton County. The land for the Transformer Station is comprised
of a single, privately owned parcel. Suncor entered into an Option to Lease Agreement
with the owner of the land.

(b) Transmission Line

As described in Exhibit B, Tab 2, Schedule 3, the Transmission Line will be
approximately 15 km tn length and will run from the Transformer Station to the Jericho
Station. The Transmission Line will run entirely on private land, as depicted in Figure 2
of Exhibit B, Tab 2, Schedule 4. The Landowners Line List is contained in the
Attachment. Final engineering and construction planning may determine that some
ROWs may be required, but the need for ROWs is not currently anticipated.

Suncor has options to lease all the land it requires for the Transmission Line. Suncor
standard Option for Ontario Ground Leases including the Ontario Ground Lease as a
Schedule is attached at Exhibit F, Tab 2, Schedule i.

The anticipated detailed routing for the Proposed Transmission Line is described in
Exhibit B, Tab 4, Schedule 1. Although pursuant to Subsection 41(10) of the Electricity
Act the Board does not have the authority to determine the specific location of structurcs,
equipment or facilities in public streets and highways where the facilities are also subject
to the need for leave to construct pursuant to Section 92 of the Ontario Energy Board
Act, it is Suncor’s understanding that the Board has such authority either ancillary to its
powers under Section 92 or pursuant to Section 101 of the Ontario Energy Board Act,
under which the Board may grant authority to construct works upon, undecr or over a
highway, utility line or ditch.
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3. Land Rights Acquisition Process

Land agents for Suncor have been working in the area since December 2006 to sccure the
necessary private land rights. Other than exercising the rights it currently has under option,
Suncor has now secured all of the permanent, private land rights that it requires in respect of the
Proposed Transmission Facilities. Suncor has signed an option to acquire the land rights
necessary to construct and operate its transmission line in the form of an Option for Ontario
Ground Lease, included in Exhibit F, Tab 2, Schedule 1, with each landowner from whom it
requires such rights. It intends to exercise its options and sign an Ontario Ground Lease in the
form attached in Exhibit F, Tab 2, Schedule 1, with each of thosc landowners, once it has
obtained the necessary project approvals, including tbe Leave to Construct.



Exhibit ¥
Tab 1
Schedule 1
Attachment
Page 1 of 2

ATTACHMENT

The following Landowner Line List is organized geographically commencing at the Transformer
Station and ending at the Jericho Substation. The Landowner Line List includes those parcels
upon which the Proposed Transmission Facilities will be situated. [Although not currently
anticipated, as a result of final engineering and project planning Suncor may determine that the
use of certain municipal road ROWSs may be required for construction, access or other purposcs.]

The Landowner Line List contains personal information of landowners and has therefore been
filed in confidence with the Board pursuant to Rule 2A.01 of the Board’s Rules of Practice and
Procedure and in accordance with Section 4.3 of the Board’s Practice Direction on Confidential
Filings.
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FORMS OF LAND AGREEMENTS

This schedule includes copies of the forms of land agreement that the Applicants have used
and/or intend to use for the acquisition of the land rights required to construct, own, operate and
maintain the Proposed Transmission Facilities. This consists of the following document:

Attachment 1 - Option for Ontario Ground Lease and Ontario Ground Lease

C:\Documents and Settings\fnavarrete\Desktop\Debbie Dey\14a-Application for Leave to Construct F-2-1 TB.doc



OPTION FOR ONTARIO GROUND LEASES

{WIND POWER PROJECT)
THIS AGREEMENT made the day of , 2012 (hereinafter called the
“Effective Date™)
BETWEEN:
A5 joint  tepants of  the of

in the Province of Ontario (hereinafter called the “Owner™)

-and-
SUNCOR ENERGY PRODUCTS INC,,
a corporation incorporated under Lthe laws of the Province of Ontario (hercinafter called
i‘SEPIQ!)

WHEREAS the Owner is the rcgistcred owner, subject however to the exceptions, conditions and

Encumbrances registered on title of and in that certain parcel or tract of land situate, lying and being in the
Province of Ontario hereinafter called the “Lands”, more particularly described in Schedule “F”, attached

hereto;

AND WHEREAS SEPT desires to ohtain an option te lease from time te time portions of the Lands for

the purposes and uses as set out iu Lthis Agreement.

TIIIS AGREEMENT WITNESSES THAT thc partics hereto covenant and agree with each other as follows;

1.1

1.2

1.3

2.1

ARTICLEI
PURPOSE, DEFINITIONS AND USE

Purpose:
The purpose of this Agreement is to grant to SEPI an exclusive option over the Lands to allow SEPI the

opportunity to assess the wind resources over such Lands and, if suitable [or the purposes of SEPL 1o
lease from the Owner some or all of such Lands either for the installation of anemoineters to further
measure such wind resources or for the installation of windpower electricity generating facilities
including wind driven turbines, substations and the transmission of electricity for usc or sale created
therefrom. During the Option Period, SEPI will pay to the Owner a fee for the Option for the
unrestricted, gxclusive use of the Lands to complete any and all testing as required by SEPI in order (o
determine the suitability of the Lands.

Delinitions:
The words and phrases defincd in Schedule “A™ shall have the meaning in this Agreement as set out in
Schedule “A”.

Use:

SEPI intends to use the Lands during the Option Period to conduct surveys of the Lands related to the
measurement of wind over the Lands by anemometers and any other testing devices required for the
generation of electricity by wind turbines and (ransmission of such electricity for use or sale and for the
exercise of olther Rights and, in the solc discretion of SEPI, in the event the Lands we suitable, to Lease
the Lands or a portion thereof as determined by SEPI for the construction of wind turbines and
anemometers and all related equipment and installations,

ARTICLE II
GRANT OF OFTION AND PAYMENT OF OPTION IFEE

Grant of Option{s}:
The Owner HEREBY GRANTS to SEPI the sole and exclusive Option, irrevocable for a period

of three (3 ) YEARS from the Effective Date (such period called the “First Option
Period™), to acquire at any time or thues during the term of this Agreement oue or more leases
and grants of the Rights to parts or porlions of the Lands, whether for any enc or more of wind
turbine sites, anemometer sites or permanent access roads (such portions called the “Leased
Lands™) and, if reasonably required by SEPL, 1o use paris or portions of the Lands for temporary
workspace in connection with the Leased Lands (such poniuns called the “Temporary
Workspace™), in each case, subject to the terms of this Agreement, in the form ol the Ground
Lease annexed hereto as Schedule “B” {hereinafter called the “Ground Lease™).
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In consideration of the grant of such Option, SEPI will pay to the Owner a basic annual fee in the sum

of ~— @@ e 00/100 (3 .00) dollars, plus GST, if applicable,
(the “Option Fee™ payable annually on or hefore each anniversary date of the Effeclive Date of this
Agreement during the First Option Peried, the receipt and sufficiency of which sum for the initial year in
the First Option Period is hereby acknowledged. A separate Ground Lease shall be prepared for wind
turbines, anemometers or any other surface improvement required for windpower eleciricity generating,
as further provided in subsection 3.1hereof, as the case may be.

The Optionce (Lessce) agrees that all rent to be paid to the Optionor {Lessor) during the term of this
Option or Ground Lease, as the case may be, shall not be less than the maximum rate paid to any other
party within the Cedar Point wind farm projcet.

Renewsl Option Period;
If SEPI is not in default in respect of any of the covenants and conditions contained in this Agreement at

the date of expiration of the First Option Period, and whether or not SEPI has exercized its option to
acquire one or more Ground Leases hercunder, and unless SEPT gives to the Owner notice of termination
of this Agrecment at least thirty (30) days prior to the end of the First Option Period, then this
Agreement and the option herein provided shall be renewed automatically and the term extended for a
furlher term of three (_3 ) YEARS, (hereinafter called the “Renewal Option Period™”) which renewal
{(subjcct to the provisions of Section 6.4) shall include the within automatic renewal provision. Each
Renewal Option Period shall commence on the date of the expiration of the previous Option Period.

Notwithstanding anything written Lerein, the tenn of this Agreement including alt renewais shall not
exceed twenty-one (21) years from the Effective Date.

Rencwal Option Period Fee:

The Option Fee shall be revised {which revision may result in an increase) effective as of the [irst day of
each Renewal Option Period, by multiplying the Option Fee for the previous Option Period by the
percentage increase or decrease in the OCPI on the first day of each Renewal Option Period from the
OCPI on the first day of the previous Option Peniod, such result to be rounded up to the next nearest
whole dollar value, and that sum shall become the Option Fee payable for each year of the next Option
Period. Such increasc or decrease in the OCPI will be determined by comparing (a) the OCPI that was
in effect on the first day of the previous Option Period; and {b) the OCPI that was in effect on the first
day of the next Option Period. The Option Fec for each Renewal Option Period thereafier and any
renewals thereof shall be similarly calculated, based on the Option Fee for the Option Period
immediately preceding it.

Right of Entry:
SEPI and its employees, agents and contractors are hereby further granted the additicnal and

non-exclusive right by the Owner to enter onto the Lands, upon providing reasonable prior verbal notice
to the Owner, for the purposes ol conducting legal, cnvironmental, archeological, engineering,
meteorological, soil and property surveys and such other surveys, tests, investigalions and other
activities as SEPI may deem necessary, and to install temporary fences and construction facilities
including mobile trailers, and for ingress to and egress from the Lands or both, all of which shall include
the right to use any vehicles or equipment, including monitoring equipment, on the Lands as may be
necessary to conduct such surveys, tests, activitics or investigations. SEPT and its employees, agents and
contractors are granted all rights of inpress to and egress [rom, on and over the Lands reasonably
necessary for those purposes as determined by SEPL

Surveys and Registrations:
SEPI may lile or registcr any such surveys to lepally dJescribe the Leased Lands and Temporary

Workspace to be granted under any Ground Lease, on or in respect of title to the Lands at the
appropriate Land Registry Office or other public offices, and the Owner shall cooperate in promptly
signing or cause all persons whose consent is required to sign such survey plans and cxecuting such
related consents or other documents as may be requircd.
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3.2

3.3

Exercise of Option:
During the First Option Period or any Renewal Option Period, SEPI may, from time to time, exercise its

option to acquire a Ground Lease for portions of the Lands by delivering to the Owner an Exercise
Notice, in duplicate, which shall be ¢ffective from the Exercise Date.  SEPI shall have the right to select
and determing the location, configuration and area of the Leased Lands and Temporary Workspace to be
granted under any Ground Lease, subject to the approval of the Owner, which approval shall not be
unreasonably delayed or withheld, Any disputes as to the reasonableness of such approval shall be
resolved pursuant to the dispute resolution provisions hereof. SEPI shall seek such approval of the
Owner for such location prior to SEPT's exercise of each option to lcase, and such approval shall be
indicated by the Owner’s initials on the survey plan and the sketch.

Continuing Option:
Notwithstanding the exercise by SEPI of its option in respect of portions of the Lands, SEPI's option to

acquire a Ground Lease wilh respect of any portions of the Lands for which a Ground Lease has not yet
been acquired shell remain in effect for the balance of any then-existing Option Period and any renewals
thereof, subject to the terms of this Agreement.

ARTICLE III
GROUND LEASE

Preparation of Ground Lease:
Any Ground Lease for any part or portion of the Lands shall be preparcd by and at the sole cost and

expense of SEPI and shall be delivered to the Owner by SEPLupon delivery te the Owner of ihe Exercise
Netice or so soon thercafter as is possible. The form of the Ground Lease shall be in the form of
Schedule “B” attached hereto and shall set out:

(a) whether the use of the Leased Lands will be for wind turbines or permanent access roads thereto
or both, er [or anemometers with appropriate alterations to the Ground Lease as required;

®) the annual rent as hereinalter described for the Leascd Land together with any adjustments for
the [irst year of the Ground Lease to be paid by SEPI from and afier the Commencement Date;

4

@ a legal description of the Leased Lands and the Temporary Workspace (if applicable)

(c) the consideration to be paid to the Owner by SEPT for the Temporary Workspace;

(e) a copy of a sketch or a plan of survey of the Leased Lands; and
(D a skcteh of any anticipated area of Temporary Workspace (if applicable)

Congruenily with the cxecution of the Ground Lease, , SEPT shall also deliver a cheque payable to the
Owner for the aggregate amount of the first ycar rent to be paid to the Qwner for the Leased Lands and
the consideration lor the Temporary Workspace or both as set out in the Ground Lease, payable from the
Exercisc Date,

The Owner acknowlcdges that the Ground Lease is to be executed with the effective date of same being
left blank. SEPT will, and is hereby authorized by the Owner to insert the Commencement Date as
hereinafler determined, as the effective date of the Ground Lease,

Execution of Ground L ease by Owner:

Upon receipt by the Owner ol the completed Gronnd Lease in quadruplicate and the payment referred to
in Section 3.1, the Owner shall promptly execute all copies of the Ground Lease and complete any
required consents or cerlificates in respect thereof and deliver to SEPT three (3) fully executed copies of
such Ground Lease, undated, pending determination of the Commencement Drate.

Exccution of Ground Lease by SEPIL:

Subsequent to cach excreisc of the option as provided in this Agreminent, SEPI shall prompily proceed to
obtain all necessary approvals, consents, licenses and orders as contemplated in Section 4.6. Upon
determination by SEPI of the Commencement Date, SEPT shall:

(a) insert the Commencement Date of the Ground Lease;
(b) execute the three (3) copies of the Ground Lease in its possession; and

(c) personally deliver or mail one (1) executed copy of the Greund Leasce to the Owner at its address
for notices as hereinafter provided;
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Once SEPI has personally delivered or mailed one (1) copy of the Ground Lease to the Owner, such
Ground Lease shall be effective, valid and binding in accordance wilh its terms as of the
Commencement Date.

Notwilhstanding the foregoing, failure by the Owner to promptly execute and return a copy of the
Ground Lease to SEPI shall not invalidate or otherwise void or render voidable the grant of the Ground
Lease, and failure by SEPI to comply promptly with this Scction 3.3 shall not invalidate an otherwise
valid exercise of the option granted under this Agreement. With respect to the proposed Leased Lands
in the interval between Lhe Exercise Date and the Commencement Date, and with respect to the balance
of the Lands, all rights granted to SEPT under this Agreement shall remain in full force and effect.

Annual Rental and other Consideration for Ground Lease(s):

If SEPI exercises its option to acquire a Ground Lease, then where such option is exercised:

(a) For the Leased Lands, within the First Option Period: the basic annual rental and any other
rental payable for the Leased Lands from and after the Commencement Date shall be celculated
as provided in Schedule “C" attached hereto as revised from time 1o time as provided in the
Ground Leasg;

(b) For the T.eased Lands, in any Renewal Option Period: the basic annuval rental payable for the
Leased Lands shall be calculated by multiplying the basic aunual rental that would have been
payable on the Leased Lands if SEPI had leased the Leased Lands within the First Option Period
as provided pursuant to subsection 3.4(a} by the percentage increase or decrease in the OCPI {as
that term is defined in Schedule “A™) as Iollows. Such increase or decrease in the OCPI will be
determined by comparing (a) the OCPI that was in effect on the Effeclive Date of this
Apgreement; and (b) the OCPI that was in effect on the date three {3) months prior to the Exercise
Notice in order to detcrmine the change in OCPI over the intervening period. That sum will be
rounded up to the next nearest whole dollar value, and the rounded up sum shall become the
basic annual rental payable for the first [ive {5} year period of the term of such Ground Lease.
Thereafter, the basic annual rental for the Ground Lease shall be revised as provided in the
Ground Lease as set out i Schedule “B”;

{c) For the Temporary Workspace, whether during the First Option Period or any Renewal Option
Period: the consideration payable for any Temporary Workspace shall be calculated as provided
in Schedule *“C” attached hereto; and

{d} Adjustment of first year consideration and basic annual rental: On or before the Commencement
Date of any Ground Lease, the [irst year consideration and basic annual rental to be paid under
such Ground Lease and, il applicable, the consideration for the Temporary Workspace, if any,
shall be adjusted, settled and paid by SEPT as follows;

(i) First year consideration; the payment made to the Owner by SEPI pursnant te Section
3.1 shall be deemed to have been made and applied to the rental due in respect of the
first year of the term of Lthe Ground Lease as and from Lthe Commencement Date thereof;
and

{ii) Payment ¢quivalent to basic apnual rental: SEPI shall pay the Owner a sum equivalent
to the basic annual rental under the Ground Lease for the Leased Lands prorated on a
per diem basis for the period of time between the Excreise Date and the Cornmencement
Date using the respective amounts set forth as basic annual tental in Section 3.4{a) or
3.4(b), as thc case may be, calculated by multiplying the number of days betwecn the
Exercise Date and the Coinmencement Date by the basic annual rental and dividing by
365 (Sample calculations using the above formula are provided on Schedule “D"
attached hereto).

Upon such adjustments being made and upon the cutstanding sum (cquivalent to annual
rental, as calculated in Section 3.4(d)(ii) above) being paid to the

Owmner, SEPI shall be deemed ta have timely paid to the Owner all of the cousideration
under and in respect of the Ground Lease, up to the first anniversary datc of the
Commencement Date of the Ground Lease. Basic annual rentals for the Leased Lands
from and aller the first anniversary date of such Commencement Date shall therealter be
paid as provided in Section 2.2 of that Ground Lease,
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4.2

4.3

4.4

ARTICLE (V)
THE LANDS

Title to the T.ands:

The Owner warrants that the Owner has good and marketable title to the Lands and has the full power
and authorily to enter into and execute this Agreement and any Ground Lease to be issued under this
Agreement, The Owner warrants that there are no other agreements in or pursvant to which any other
person or entity has or may acquire the right o purchase or obtain a transfer of the Lands, or any porticn
thereof, from the Owner. The Owner further warrants that there are no Encumbrances except as
registered on title to the Lands effective as of the Effective Date hereof, and the Owner covenants and
aprees Lhat no Encumbrances will be granted, created or suffered to cxist without reasonable prior notice
to SEPI, and there are no other Encumbrances on the title to the Lands that would prevent SEPI using the
Lands for the uses intended by SEPI as set forth in the Ground Lease. Should the Owner propose to
charge or encumber title to the Lands, it shall give SEPT prier notice of such intention and shall make it a
condition of any such charge or encumbrance that the charging or encumbering Party agrees in writing
with SEPT to be bound by and subordinate to all of the terms of this Agreement,

Covenant Regarding Obstructions:
The Owner hereby grants (on behalf of its¢lf and its successors and permitted assigns} a covenant in

favour of SEPI, not to construct or erect, or cause to be constructed or erected, during the term of this
Agreement and all renewals thereof, on any of the Lands which were owned or controlled by the Owner
as of the Effective Date, in any direction surrounding the Leased Lands from Exercise Date, amy
above-ground structure of any height located within two hundred (200) meters of the Leased Lands; and
(without SEPI's prior written conscnt, which SEPT may withhold for any reason) any above ground
structure having a height greater than twenty (20) meters located outside of the aforementioned two
hundred (200) meter boundary but within eight hundred (800) meters of the Leased Lands. This
covenant is for the benelit of all er any portion of the Leascd Lands which are or will be acquired
pursuant to this Agreement (being the dominant tenement) and shall run with and burden every portion
of the Lands (as the servient tenement) [or the duration of this Agreement and any Ground Lease of the
Leased Land. The parties agree that dainages will be an insufficient remedy for bresch of this covenant
by the Owner, and that SEPI may seek an equitable remedy of specilic performance or an injunction or
both in respect of such covenant, in addition to any other remedics available to it in cquity or at law,

Changes in Property:

During the Option Period and any Renewal Option Period, if the Owner wishes to change the zoning or
the land use designation of the Lands or any portion thereof, the Owner shall immediately and prior to
Initiating any activity to do so notify SEPI in writing. Notwiihstanding the foregoing, the Qwner shall
not, without the prior written consent of SEPI, initiate, impose or consent to any such change or cther
resiriction that would prevent or limit SEPI from using or exercising the Rights in respect of any
portions of the Lands or any Leased Lands or Temporary Workspace for the uses intended by SEPI as
described in this Agreement and in any Ground Lease.

Assipnment and Disposition; Binding Eifect:
(@) The intention of the parties with respect to the covenant contained in Seclion 4.2 is to ensure thai all

porions of the original Lands which were snbject to this Agreement remain subject to the covenant
as if no sale or assignment of the Sold Lands (as hereinafter defined) had occurred. Accordingly,
should the Owner propose to sell, assign, transfer, convey or otherwise alicnate or dispose of title to
all or any portion of the Lands (the "Sold Lands") other than by the grant of the Leased Lands to
SEPI under the Ground Lease, the Owner (as vendor or transferor) shall make it a condition ol any
such sale or trausfer that the purchaser or transferee agrees with SEPI in writing under seal 10
assume the burden of the covenant contained in Section 4.2 in full against the Sold Lands as servient
tencment, such that the benefit of this covenant accrues to all of any portion of the Leased Lands
(whether located on the Sold Lands or the retained Lands) which are or will be acquired pursnant to
this Agreement, as dominant lenement, as if the purchaser or transferee of the Sold Lands were an
original party to this Agresment with SEPI. All assignment provisions of this Agrecment shall apply
10 any successor or permitted assign of the Owner or of the abovereferenced purchaser or
transferce, Similarly, the covenant herein granted by the Owner shall continue to burden the Lands
and shall continue to accrue o the benefit of any portion of the Lands to the extent same are
comprised, or will be compriscd at a future date, of the Leased Lands.

v’
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5.3

5.4

(2] If the estate and interest of cither parly in this Agreement or the Lands or both or any portion
thereof is sold, assigned, transferred, conveyed or disposed of in any manner (which disposition
is hereby expressly allowed, subject to compliance with the provisions of Scctiens 4.2 and 4.3
hereof} the provisions of this Agrecment shall inure to the benefit of and be binding upon the
parties hereto and each of them, their respective heirs, executors, administrators, successors and
permitted assigns, and shall constitute a grant, inlerest and covenant in and running with the
Lands,

(<) No such disposition shall be effective or binding on the non-assigning party: (i) until that
non-assigning party bas received notice thereof, which notice shall include the nane and address
of the assignee; {ii) with respect to the devolution of all or part of the estate in the Lands to any
heir, administrator or executor of a parly, until written notice of such devolution and copics of
perlinent documents evidencing such devolution is provided to the non-assigning party; and (iii}
in all other circumstances except those described iu (if) above, until the assignee of the assigning
party has cntercd into an agrcement in writing with the non-assigning party whereby such
assignee has agreed to be bound by all of the terms hereof.

Transmission and Telecommunication Services:

Dhring the Option Period and durtug the term of any Ground Lease, the Owner shall cooperate fully with
SEPI, or with such third parlics as may be requested by SEPL, in providing access, easements or utility
corridors or rights of way as may be deemed necessary or reguired by SEPI for the conduct of its
operations as authorized pursuant 1o the Ground Lease, by promptly signing such documents, casements
or servitudes as are so required. In addition, the Owner hereby agrees to prompily grant such easements,
rights of way or other access agreements to a {ransmitter or purchaser of electricity or
telccommunication services as reasonably required by SEPL, either to SEPI or to the distributor,
transmitter or purchaser of electricity or such third party as may be designated by SEPL, fur use as an

-

access corridor, utilily easement or connecting corridor for such services.

Governmental Approvals:
SEPI shall at its sole cost and cxpense perform all acts associated with any zoning, land use, subdivision

or other process or procedure necessary to obtain any certificate, permit, license, approval, consent,
order, exemption or authorization that may be required by any federal, provineial, local or municipal
authoritics for the use of any porlions of the Lands for the purposes contemplated herein or in the
Ground Lease, including the Plarning Act, R.5.0. 1990 c.P13, as amended, and the Ontario Erergy
Board Act, 5.0. 1998 ¢.15 Sch B., as amended. The Qwner shall promptly consent to and assist SEPI in
performing all such acts, as required.

ARTICLE V
DAMAGES; DISPUTES

Delault:

Notwithstanding anything herein contsined to the contrary, SEPI shall not be in default in the
performance of any of its covenants or obligations under this Agrecment, including the payment of
consideration ynder any of Articles II or IIT hereof, unless and until the Gwner has notitied SEPI of such
default in writing and SEPI has failed to commence action to remedy the same within forty-five (45)
days of receipt of such notice and fails thereafter to diligently continue to complete such remedial action.

Indemnity:
SEPI shall indemnify and hold the Owner harmless agaiust loss or damage or personal injury and

physical damage to the Lands or the property or person of third parties resulting from any operations of
SEPI on the Lands, Leased Lands or Temporary Workspace, other than through willul damage or gross
negligence by the Owner.

Compensation for Damages:
SETI shall pay compensation for damage done by it or its servants and agents which, without restricting

the generality thereof, shall includc growing crops, machincry or other cquipment, livestock, fences,
buildings, or other improvements of the Owner upon the Lands other than the Lensed Lands. In the
cvent the partics are unable to agree upon the compensation, if any, to be paid to the Owner, the liability
for any compensation as well as the amount, if any, shall be determined pursuant to the dispute
resolution provisions set out in Section 5.5.

Temporary Workspace Dantage:
The provisions of Section 5.3 shall apply with respect to damage to the Temporary Workspace, after
SEPI has completed its operations therein.
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6.1

6.2

6.3

Dispute Resolution:
{(a} Any matter or issue arising under or by virtue of this Apreement which cannot be agreed upon

by the Owner and SEPI shall be determined by arbitration pursuant to the provisions of the
Arbitration Act, 1991 8.0, 1991, as amended from time to time,

(b) For any arbitration, three (3) disintcrested arbitrators shall be appointed, one by the Gwner, one
by SEPL, and the third to be appointed by the two arbitrators previously appointed. The
arbitrators appointed shall be competent and have experlise with respect 1o the matter in dispute,
and shall render their decision in writing within ten (10) days of the couclusion of the
submissions. The responsibility for the arbitration costs shall be determined by the appointed
arbitrators, whose decision shall be final and binding on the parties hereto.

{c) The arbitrators or adjudicator shall be required to consider the sums described in Schedule “C”
ol this Agrcement if issues of compensation arise, by considering the equivalent market value of
the Leased Lands excluding the value of all chattels, equipment, structures, buildings, and
improvements, located on or under the Leased Lands which have been installed by SEPI or are
owned by SEPL

The decision of the Arbitrators shall be final and binding on the parlies hereto.

ARTICLE VI
MISCELLANEOUS

Notices:

All notices, communications, payments and deliveries (collectively the “Notices™) required or permitted
hereunder shall be in writing, unless otherwise expressed herein. All such Notices and all paymeuts to
be tendered hereunder may be given personally or by registered Ictter addressed to the parly to whom the
Notice is to be given. When delivered personally, such Notice shall be deemed received on the day of
delivery, and when mailed, such Notice shall be deemed to be given to, and rcceived by, the addressee
four (4) days after the mailing thereof, postage prepaid, provided however that if a Notice is mailed and
a disruption of postal services occurs before the date of deemed receipt of such Notice, such Notice shall
not be deemed to be received until the expiration of four (4) days following the resumption of postal
service,

The reépcctivc addresses for service of Notices shall be as follows:

Owner:

Phone #
GST #

Suncor Energy Products Ine: PO Box 2844
150 6th Avenue S.W,
Calgary, Alberla T2P 3E3

Attention: Manager, Contracts — Renewable Encrgy

Any party may change its address for service by Notice to the other party. At any time there shall be
only one address for service of Notices for each party.

Amendment and Waivers:

Any amendmeuts to the terms and conditions of this Agreement made as of the Effective Date hereof
shall be detailed on Schedule "C" aitached hereto, under the headiug "Amendments to Option
Agreement”. No other amendment or waiver of uny provision of this Agreement shall be bindiug on any
parly unless consented to in writing by such party. No waiver of auy provision of this Agreement shall
constitule a waiver of any other provision, nor shall any waiver constitute a continuing waiver unless
otherwise expressly provided.

Surrender:

SEPI shall have the right at any time to surrender this Agreement upon no less than lorty-five (45) days
written nolice 1o the Owner, provided howaver that there shall be no refund to SEPT of any annual rental
or first ycar consideration which may have been paid in advanece, and provided that SEPT shall have
coinplicd with all provisions for abandonment ind reclamation in accordance with applicable laws.

v
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6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.15

Owners Right to Terminate:
In the event SEPI has not cxercised any option to lease any part or portion of the Lands on or before

sixty (60) days prior to the 6™ anniversary of the Effective Date, the Owner shall have the right at any
time within such sixty (60} days to notify SEPI that, unless SEPI exercises its option to lease all or any
part or porlion of the Lands before the 6™ unniversary of the Effective Date, this Agreement and all
rights of SEPT hereundcr shall terminate on the 6" anniversary of the Effective Date.

Non-Merger:
The rights of SEPI pursuant to this Agreemeut shall not merge in any Ground Lease.

Severability:
If and to ihe extent that any Courl of competent jurisdiction detcrmines (hat any of the terms or

provisions of the within Agreement are void or unenforceable, such determination shall not affect the
validity of the other provisions of this Agreement which shall remain in [ull force and effect.

Headings:
The division of this Agreement into Articles and Sections and the inscion of headings are for

convenience of reterence only and shall not affect the comstruction or interpretation of this Agreement.

Gender:

In this Agrcemenl, words importing the singular number only shall include the plural and vice vorsa,
words importing gender shall include all genders and words importing persons shall include individuals,
corporations, partnerships, associations, trusts, unincorporated organizations, governmental bodies and
other legal and busincss entities.

Counterparts:
This Agreement may be executed in counterparts, each of which will constitute an original and all of

which taken together will constitute one and the same instrument.

Inurement:

This Agrecment and everything herein contained shall inure to the benefit of und be binding upon the
Owmer, his/her heirs, executors, administrators, successors and assigns and upon SEPL, its successors and
assigns.

Further Acts:

The parties shall each do and perform such acts and things and execute and deliver all such instruments,
documents or writings and give all such further assurances as may be necessary to give full effect to the
provisions and the intent of this Agreecment, including but not limited to registration of notice of this
Apreement ou title to the Lands.

Perpetuities:
Notwithstanding anything else hereinbefore contained, the rights of SEPI pursuant to this Apreement

(including during any Renewal Option Period) to acquire Rights or & Ground Lease in or in respect of
the Lands or for SEPI or any other person to otherwise acquire any interest in the Lands shail not extend
beyond twenty—one (21) years as provided in Seclion 13(3) of the Perpetuities 4ct, R.S.0, 199G ¢. P.9.

Planning Act:
This Agreement is subject to Lhe provisions of The Planning Act, R.8.0. 1990 ¢.P.13, as amended. If

any consent is rcquired it shall be obtained by SEPI with the consent of the Owner and until such
consent is obtained any term hereof, including any options to renew, shall be read as not cxcecding
twenty-one (21} years less one (1) day and in the event such consent is not obtained, the term hereof,
including any options o renew, shall not exceed lwenty-one (21) years less one (1) day.

Governing Law:
This Agreement shall for all purposes be construcd according to the laws of the Province of Ontario and

the laws of Canada as applicable therein. Any references herein to specific legislation shall be deemed a
reference to amending or successor legislation thereto once same is enacted and in foree,

Personal Information Consent:

By providing personul information to SEPI, the Owner consenis ta SEPI's collection, use, retention and
disclosure of that information for uny and all purposes and uscs as permitted and contemplated under
this Agreement and as needed to comply with any legal requireinents.




6.16 Time of Essence:
Time shall be of the essence of this Agreement.

IN WITNESS WHEREOF the Owner has executed this Agreement under his/her/their hand(s) and SEPI bas
executed this Agreement under the hand of its proper officer duly authorized in that behalf, all as of the day and
year {irst above written.

SIGNED, SEALED AND DELIVERED
in the presence of:

Witness Owner —
Date

Witness Owner —
Date

Witness Owner —
Date

SUNCOR ENERGY PRODUCTS INC.

Per;

Name & Title:

I have the authority to bind the corporation.

CONSENT OF SPOUSE

I, being the spouse of the above named

{Owner) do hereby give my consent to the transaction as st out in this
Agreement pursuant to section 21 (Matrimonial Home) of the Family Law Act, R.8.0. 1990 Chap.F.3.

Spouse of the Owner



SCHEDULE “A”
Delinitions

“Commencement Date” means, with respect to a Ground Lease, that date which is the earlier of cither:
(i} the date npon which SEPI takes posscssion of the Leased Lands as evidenced by the
commencement of construction of the fonndations for a wind turbine or anemometer, as the case
may be; or

(i1} the date upon which SEPI has obtained the last of all necessary approvals and orders
contemplated in Section 4.6. If no approvals or orders are required, then the Commencement
Date shall be the former datc described above.

“Encumbrances” means any one or more of the following registered on title to the Lands:

(i) liens for taxes, assessments or governmental charges or levies not at the time¢ due and
delinquent;

(ii) restrictions, casements, rights of way, servitudes or other similar rights in land granted to or
reserved by other persons which, in the opinion of Counsel to SEPL in the aggrepate do not
materially impair the usefulness of the Lands for the business of SEPI subject to such
restrictions, easements, right of way, servitudes or other similar rights;

(iii)  the reservations, limitations, provisos and conditions, if any expressed in any original grants
from the Crown and shatutory exceptions to title;

(iv) title defects or irregularities which, in the opinion of Counsel to SEPI are of a minor nature and
in the aggregate will not materially impair the vse of the Lands for the purposes of SEPI;

\3) any outstanding mortgages, charges or liens upon any of the Lands issued prior to the date
hereof provided the holder (hereof fully subordinates and postpones all of its intercst to SEPT
and SEPT has received a non-disturbance agreement from such holder.

“Exerclse Date” means the date upon which the Exerctse Notice is received by Lthe Owner {or is deemed to have
been received pursuant to Section 6.1).

“Exercise Notice” means notice in writing to the Owner from SEPI in form and content similar to that attached
as Schedule “E” pursvant to which SEP] exercises its option to acquire a ground lease for all or a portion of the
Lands,

“First Option Period™ mesns 1 period of years set out in Section 2.1 commencing on the Effective Date during
which SEPT is granted the option to lease from the Owner all or any paris or portions of the Lands.

“Ground Lease” means a lease from the Owner to SEPT of those parts or portions of the Lands described in the
Ground Lease in the form atiached as Schedule “B”.

"OCPI" means the Consumer Price Index for Ontario, for all items, published by Statistics Canada (base year
1992 = 100), or by any successor or other povernmental agency including a provineial agency, for the Province
of Ontario, or if not published for Ontario, then for Canada {or any index published in substitution for the
Consumer Price Index or any other replacement index reasonably designated by SEPI if it is no louger
published). In the case of any required substitution, SEPI shall be entitled to make all necessary conversions
reasonably required for comparison purposes. Similarly, if the base year for the OCPI is changed, SEPI will
make Lhe necessary conversions.

“Option” means the option granted by the Owner to SEPI pursuant to the terms of this Agreement including
both the use of the Lands during the Option Period as permitted hereunder and the opticn 1o lease the Lands or
any portion thereof as determined by SEPL

"Option Fee” means the annual fee payable by SEPI to the Owner for each yeur during the Option Period or any
renewal, all as calculated as determined pursuant to this Agrcement,

“Option Period” means a period of time as set out in Arlicle IT inclusive of the First Option Period and all
Renewal Oplion Periods.

“Owner” means the registered owner or the person entitled to become the registered owner under an agreement
for sale or an unregistered transfer or otherwise with an estate in the Lands in fee simple subject ouly to the
exceptions, conditions and Encumbrances acceptable to SEPL

“Renewal Option Period” means a peried of years as sct out in Scction 2.2 commencing upon the cxpiry of the

First Option Peried or any Renewal Option Period during which SEPI has the option to lease parts or porlions of
the Lands.
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“Rights” means the right, license, liberty and privilege to enter upon, use und occupy portions of the Lands in
order to conduct surveys including;

(i) the mght to enter into leases granting the aforementioned rights and additional rights to
construct, operate, maintain, inspect, control, alter, improve, remove, reconstruct, replace and
repair wind turbines and anemometers and all appurtenances thereto (including but not restricted
to foundations, concrete pads, footings, wind turbine units, towers, guy wires, support fixtures,
anchors, fences, all overhead and underground electrical cables, all overhead and vnderground
telccommunication cables); and

{ii) the usc of temporary workspace in respect to all of the aforementioned; and

(1i1) all rights of ingress to and egress from, on and over the Lands reasonably necessary for the
aforementioned purposes,

“Temporary Workspace™ means parts or portions of the Lands required by SEPI, as solely determined by SEPL
to be used by SEPI to access its equipment and machines and for the purpose of construction, repair,
maintenance and decommissioning of SEPT's wind turbines and any of the appurtances thereto including
temporary access for any equipment associated with or required for such purposes.

(N



SCHEDULE “B™

Ontario Ground Lease
{Wind Power Project)

THIS INDENTURE OF LEASE made effcctive the day of LAD, 2004 (the
"Effective Date™)
BETWEEN:
of , inthe Province of
Ontario (hereinaftter called the "Lessor™)
-and -

SUNCOR ENERGY PRODUCTS INC, a corporatlon incorporated under the laws of the
Province of Ontario (hereinafter called the "Lessee™)

WHEREAS the Lessor is the registered owner of an estate in fee simple, subject, however,
to the exceptions, conditions, encumbrances, liens and interests as registered on title of and in that certain
parcel or tract of land situate, lying and being in the Province of Ontario hereinafter called the "Lands”,
particularly described in Schedule “C”, attached hercto,

AND WHEREAS the Lessor has agreed to lease and grant a certain portion of the Lands to
the Lessee for the purposes and upon the lerms and conditions hereinalter set lorth,

NOW THEREFORE THIS INDENTURE WITNESSETH THAT, in consideration of the
mutual covenants and agreements hereinaller contaiued, the parties hereto covenant and agree with each
other as follows:

ARTICLEI
THE LANDS

LEASE AND GRANT

1.1 THE LESSOR, in consideration of one {$1.00) dollar (the receipt and suflicieucy of which is hereby
acknowledged) and at the rental hereinafter set forth, HEREBY LEASES AND GRANTS to the
Lessee all and singular;

(a) Leascd Lands: these pars or portions of the Lands shown outlined in red on the skctch or
plan identified as Schedule "A" hereto attached from time to time (hereinafier called the
"Leased Lands"), to be held exclusively by the Lessee us tenaunt for the Term of twenty-one
(21) years less one (1) day [rom the Effective Date hereof (hereinalter called the “Term™) and
for so long thereafter as it may be renewed in accordance with the provisions hereof, for any
and all purposes and uses as may be necessary or uselul to assess and evaluate the wind
resources over such Lands and, if suitable for the purposes of the Lessee, the installation of
either or both of anemometers lo lurther measure such wind resources or windpower
cleetricity gencrating facilitics including wind driven turbines and the transmission of
electricity for use or sale created therefrom. Without restricting the generality of the
foregoing, these purposes and uses include the right, license, liberty and privilege to cnter
upon, use and occupy the Leased Lands in order to conduct surveys, construct, operate,
maintain, inspect, control, alter, improve, remove, reconstruct, replace and repair any wind
turbines and all appurtenances thereto installed by the Lessee (including but not restricted to
foundations, concrete pads, footings, wind turbine units, towers, guy wires, support [ixtures,
anchors, fences, all overhead and underground clectrical cables, and all overhead and
underground telecommunications cables), all of which, notwithstanding any rule of law or
equity, shall at all times remain chattels of and the properly of the Lessee even though
attached to thc Leased Lands, The Leased Lands may or may not initially include a
permanent access road, as provided in subsection 1.1{c) below; and
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b) Temporary Workspace: those parts or portions of the Lands required for:

(i) the ongoing, non-exclusive and repeatcd right to enter upon, use, occupy and access
additional portions of the Lands surrounding the Leased Lands as a temporary
workspace (such areas hereinaller collectively called the "Temporary Workspace")
being those panis or portions of the Lands shown outlined in green on the sketch or
plan identified as Schedule "B" hereto attached, for the purposes of construction,
repair, mainteuance or decommissioning of any wind turbines und any of the
aforesaid appurienances thereto installed by the Lessee, and including temporary
access for any equipment associated with or required for such purposes. The
Lessee’s use of the Temporary Workspace on the Lands shall be subject to all of the
provisions of this Lease, and consideration for such use by the Lessee throughout the
Term of this Lease is included in the calculation of the consideration payuble to the
Lessor under Scction 2.3 below;

(ii) all rights of ingress to and egress from, on and over the Lands reasonably
necessary as determined by SEPI to access the Temporary Workspace., If
required by the Lessee, temporary access roads for construction, repair,
maintenance and decommissioning purposes will be acquircd on the Lands as
parl of the Temporary Workspace, with the compensation for damages (as
calculaled under Scction 4.6) to be based on crop loss if any; and

{c} Access Roads: all rights of ingress to and egress from, on and over the Lands
reasonably necessary to access the Leased Lands, if Lessee has not included a
permanent access road as part of the Leased Lands. In such case, the provisicens of
Section 4.6 shall apply, wilh compensation for damages to the Lands to be based on
crop loss, if any. If Lessee subsequently decides, in its sole discretion, that it
requires a permanent access romd to the Leased Lands, this Lease (including a
rctroactive adjustment of first year consideration and adjustment of the basic annual
rental, commencing with the month of first inclnsion of such additional permanent
access road as Leased Lands, to compensate for the portion of Leased Lands
comprised of the permanent access road) shall be amended in writing to include such
permanent access road as parl of the Leased Lands including any required rights of
way or easemcnts, surface or subterranean or both as may be deemed necessary by
SEPI for installation and maintenance of its equipment and services.

ARTICLE I
CONSIDERATION AND RENTAL

YIELDING AND PAYING UNTO THE LESSOR

2.1

2.2

First Year Consideration for Leased Lands:

For the first year of the Term, the sum of

00/100) ($ ) Dollars, plus GST, if applicable
for the Leased Lands {which without restricting the provisions of subscction 1.1, above, may contain
associated electrical cables, telecommunications cables, and all permanent developed and
undeveloped access roads, and ingress to and egress from, associated with the wind turbine site),
together with any sums or amounts payable to the Lessor as calculated and set out in Schedule “D”,
if any which swns include initial consideration and basic annual rental and any other rental and
compensation in full for adverse effect, inarket value of land granted, entry fce, capital damage, loss
of use, severance, nuisance, noise, inconvenience donc or caused to the Leased Lands, and weed
control to the extent provided in Section 3.5.

Basic Annual Rental:

For each subsequent year after the first year of the Term, and thercafter during the Tenn of this Lease
and subjoct to  Scction 2.3, a basic annual rental payable annually in  advance
of 00/100 G )
Dollars fur the Leased [.ands, on the first day of each year throughout the Term, which sum includes
rental and compensation in full for adverse cffect, loss of use, severance, nuisance, noise and
inconvenience, and weed conirol to the extent provided in Seclion 3.5, lor the Leased Lands,
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2.4

25

Revision of Basic Anunal Rental:

The amount of basic anmal rent payable under Section 2.2 in respect of 1he Leased Land will be
tevised cither upwards or downwards on the first day of each of the 6% 11® and 16™ years of the
Term. on (ke first day of e First Renewal Tenn and on the first day of the 6%, 11 and 16 years of
the First Rencwal Term (each called a “Review Date™). On each Review Date the basic annual rent
shall be changed by mmltiplying the basic annuel rent for the immediately preceding year by a
fractien, the nunerator of which will be the OCPI three inonths prior to the Review Date in question
and the denominator of which will be the OCPI in effect three mnonths prior the immmediately previons
Review Date (or in the case of the first Review Date, three months prior to the Effective Date) and
then rounding-up the result o the next whole dollar value.

"OCPI" means the Consumer Price Index for Ontario, for all items, published by Statistics Canada
(base year 1992 = 100}, or by amy successor or other governmental agency inchiding a provincial
agency, for the Province of Ontario, or if not published for Ontario, then for Canada (or any index
published in substitution for the Consumer Price Index or any other replacement mdex reasonably
designated by SEPI if it is no longer published). In the case of any required substitation, SEP] shall
be entiled ™ make all necessary conversions reasonably required for comparison purposes.
Similarly, if the base year for the OCPI is cheanged, SEPI will make the necessary conversions.

Cousideration for Temporary Workspace:
Far the prant of the right of rwemporary wse of the Temporary Warkspace, the sum of

00/100 (8 ) to be paid as consideration for
¢ach separale prant of the Temporary Wnrkspace,

Perceniage Rental
A percentage rental based on a share of the gross revenue received from generation of the metered

price of electrical energy as follows:

The percentage anmial rental shall be equal to the Lessor's proportionate share of the percentage of
the aggrepate paymenis for gross revemues (before caleulation of taxes and deduction of expenses)
received by the Lessee from a party (the “Power Purchaser') for the nel purchase price of electrical
energy for lransmission into an electric ntility distribntion or tansmission systerm, calculated for each
calendar year, for clectrical energy generated from all of the wind turbine gencrators operated by the
Leszee on the Leased Lands. Such percentage rental shall be payable annually and in arrears, within
ninety (90) days following the last day of each such calendar year.

Years 1 tlwough 10

For the purposes of the foregoing, the “Lessor's proportionate share” means the proportion that the
number of commissioned wind nubine generators Jocated on the Leased Lands bears to the total
number of wind turbine gencrators commissioned at any particular time in connection with the sale
of power to that Power Purchaser from the wind power project comprised in part of the Leased
Lands, and “commissioned” means that the periinent wind turbine generator has been initially
cerlified under applicable law to produce electrical power and is connecled o the power fransmission
system of the Power Purchaser, Such payment shall be refroactively made on a per diem basis for
any less than whole calendar year after Lie Exercise Date, using as its ratio the mumber of days
during which the wind nubhie was comunissioned in that calendar year divided by 365 days, provided
that the Lessor’s proportionate share of payments shall be calculated monthly during the initial
period while the wind tmbine gencrators are being consiructed and commissioned (but paid
annually), and calculated and paid annually thereafter.

y
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ARTICLE ITT
LESSOR’S COVENANT

THE LESSOR HEREBY COVENANTS AND AGREES TO AND WITH THE LESSEE

LN

iz

i3

34

35

Taxes Paid by Lessor
The Lcssor will promptly pay and satisfy all taxes, rates and assessments that may be assessed or

levied against the Leased Lands during the continuance of this Lease except where such are to be
paid by the Lessee. The Lessee shall pay the Proportionate Share of any increase which actually-
oceurs in any such taxes, rates and assessments due to Lessee’s use of the Leased Lands for the
purposes and uses permitted herein.  For the pnmoses hereof “Proportionate Share” shall mean &
[raction the numerator of which is the area of the Leased Lands and the denominator of which shall
be the area of the Lands.

Quiet Enjoyment

The Lessor has good title to the Lands as hereinbefore set forth, has good right and full power to
grant and lease the Lands and the rights and privileges in manner aforesaid, and the Lessee, upon
observing and performing the covenants and conditions on the Lessee’s part herein contained, shall
and may peaceably posscss and enjoy the Leased Lands and Temporary Workspace and the rights
and privileges hereby granted during the said Term and any extension thereof without any
interruption or disturbance from or by the Lessor or any other person claiming by, throngh or under
the Lessor, Lessor further warrants that there are no deeds or agreements to secure debt, mortgages,
licns or judgments or which otherwise encumber the Lands except as registered on title to the Lands
effective as of the Bffective Date hereof (all of which, if any, have been or will be subordinated and
postponed to this Lease and from which the Lessee has received or will receive a non-disturbance
apreement), and there are no other encumbrances on the title to the Lands that would prevent Lessee
using the Lands for the uses intended by Lessee as set forth herein throughout the entire Term and all
renewals thereof.

Covenant Regarding Obstructions
The Lessor hereby grants {on behalf of itself and its successors and permitted assigns) a covenant in

favor of the Lessor, not to construct or erect, or canse to be constructed or erected, during the Term
of this Lease and all renewals thereof, on any of the Lands which were owned or controlled by the
Lessor as of the Effective Date, in any direction surrounding any Leased Lands, any above-ground
structure of any height located within two hundred (200) meters of the Leased Lands; and (without
Lessec’s prior written consent, which Lessee may withhold for any rcason) any above ground
structure having a height greater than twenty (20) meters located outside of the aforementioned two
hundred (200) meter boundary but within eight hundred (800} meters of the Leased Lands. This
covenant is for the benefit of all or any portion of the Leased Lands (being the dominant tenement)
and shall run with and burden every portion of the Lands {as Lhe servient tenement) for the duratiou
of this Lease. The parlies agree that damages will be an insufficient remedy for breach of this
covenant by the Lessor, and that the Lessec may seek an equitable remedy of specific performance or
an injunction or both in respect of such covenant, in addiiion to any other remedies available to it in
equity or at law.

Site Asscssments and Restoration

The Lessee shall have the further right of non-exclusive access to the Lands to conduct soil and water
samples on the Lands together with such wind tests as arc necessary to ascertain the suitability of the
Lands for the erection of wind tarbines and connecting corridors thereto for underground electrical
cables and underground telecommunication cables, and to condition, maintain, reclaim and restore
the surface of the Leased Lands during the Term of the Lease,

Weed Control

During the Term ol this Leasc the Lessor shall take all necessary precautions to keep down and
destroy all noxious weeds on the Leased Lands except with respect to that portion of the Leased
Lands located inside Lessee's fcnced perimeter, if required, swrounding any aneinometer, pad
transformer or wind hnbince tnwer, payment for which is part of the first year counsideration and
annual rental as set out in Sections 2.1 and 2.2 above. The Lessee shall remain responsible for weed
cantrol to the same standard, with respect to the exclnded portion of the Leased Lands,
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Renewal of Lease Term

If the Lessee is not in material default in respect of any of the covenants and conditions containcd in
this Lease at the datc of expiration of the Term, then this Lease shall be renewed automatically and
the Term extended for a further period of twenty-one (21) years less one (1) day (hereinafter called
the “First Renewal Term™).

The basic annual rental payable as of the first day of the First Renewal Term for the Leased Lands
(the “Renewal Date™) will be calculated by multiplying the basic annual rental which was paid on the
final anniversary of the Effective Date of the previous Term by the percentage increase or decrease in
the OCPI (s that termn is defined in Section 2.3 hereof) as hereinafter provided. Such increase or
decrease in the OCPI will be determined by comparing (a) the GCPI that was in effect on the date
sixty three {(63) months prior to the Renewal Date; and (b) the QCPI that was in effect on the date
three (3) months prior to the Renewal Date, to determine the change in the QCPI over the intervening
five (3) year period. That sum wili be rounded vp to the next nearest whole dollar valne, and the
ronnded-up surn shall become the basic annnal rental payable for the next succeeding five (5) year
period of the First Renewal Term. Therealter, the basic annual rental shall be subject to revision on
each snccessive Review Date throughout the First Renewal Term and any renewal thereafter in the
same manner as the basic annual rental is revised in the initial Term pursuant fo Section 2.2.

For ease of managing its reconds and for the purposes of tendering basic rental payments, the Lessee
may continue to describe the Renewal Date for the First Renewal Term of the Lease as being the
same as the Effective Date, and may continne to tender its basic annnal rental payments on the
anniversary of the Effective Date, notwithstunding that the previous origina! Term of the Lease
terminated one (1) day prior to the twenty-first (21°" anniversary of the Effective Date and
notwithstanding that the onniversary of the Renewal Date for the First Renewal Term  will
commence one (1) day prior to the anniversary date of the Ellective Date.

Such First Renewa! Term and every renewal thereof shall be subject to alt the provisions hereof
including this provision for rencwal.

ARTICLE IV
LESSEE COVENANTS

THE LESSEE HEREBY COVENANTS AND AGREES TO AND WITH THE LESSOR

4.1

4.2

4.3

4.4

4.5

Rental
The Lessee shall pay the rental hereinbefore reserved in each and every year during the continuance
of this Lease.

Permanent Access Roads
The Lessee shall, if reasonably required by either party, ensure that any permanent access road on the
Leased Lands is constructed to a low profile unless topography of the land dictates otherwise.

Culveris
The Lessee shall construct and maintain such culverts and other structures on the Leased Lands as
are reasonably required to ensure the unimpeded flow of water through natural drainage courses.

Fencing
During the continuance of this Lease, the Lessee shall etect and put upon or around the boundaries of

the wind trbine fonndations on the Leased Lands, a good substantial fence if reasonably required by
the Lessor or the Lessee, and replace all fences which the Lessee may have removed for its purposes,
and repair all fences which it may have damaged, and if and when reasonably required by the Lessor,
provide a proper gate at any point of entry upon the Lands used by the Lessee.

Taxes Pavable by Lessee

The Lessee shall pay all taxes, rates and assessments thal may be assessed or levied in respect of any
and all machinery, equipment, structurc and works placed by the Lessee, in, on, over or under the
Leased Lands.




4.6 Compensation for Damages
The Lessee shall pay compensation for damage done by Lessee or its servants or agents to Lhe

balance of the Lands excluding the Leased Lands which without restricting the generality thereof
shall include damage (o growing crops, machinery and other equipment, fences, buildings or other
improvements of the Lessor upon the Lands other than the Leased Lands.

4.7 Indemuity

The Lessce shall indemnify and save harmlcss the Lessor from and against all actions, suits, claims
and demands by any person in respect of any loss, injury, damage or obligation arising out of or
counected with the use, occupancy or operations of the Lessec on the Lands, Leased Lands and
Temporary Workspace, other than through willful damage or gross negligence by Lhe Lessor.

4.8 Reclamation
The Lessee shall, prior to the surrender of the whole or any portion of the Leased Lands and
Temporary Workspace, promptly restore the surface of the surrendered Leased Lands and Temporary
Workspace as nearly as possible to its original condition in accordance with the laws and regulations
of the Province of Ontario, Withiu a reasonable time following expiry of the Term of this Lease or
earlier termination, Lessee shall at its expense discharge any notice of this Lease registered by Lhe
Lessce against title to the Leased Lands,

4.9 Topsoil
The Lessee agrees to strip, conserve and preserve the subsoil and topsoil from those partions of the

Leased Lands to be ¢xcavated by the Lessee, having regard to good soil conservation practices and as
soon as reasonably possible having regard to the nature of the Lessee's operations, shall restore the
subsoil and topsoil in their original order onto the Leased Lands.

Rl

4.10  Electrical Cables and Telecommunication Cableg

The Lessee shall, whcre practical or required by law, bury all electrical cables and
telecommunication cables under the permanent access road (if any) comprising part of the Leased
Lands. Where the Lessee does not acquire a permunent access road as part of the Leased Lands, or
where the Lessee's permanent access road and buried ¢able are not in common, or where it is
impractical in Lhe Lessee’s opinion to include the rght-of-way for the buried cable in the Leased
Lands, the Lessor shall promptly graut to the Lessee a right of entry and rights-of- or easements for
its buried cables. In the event that the Lessor and Lessee are unable to agree upon any additional
compensation which may be appropriate for such further right of entry and rights-of-way or
easemeuts, lhe compensation shall be determined in accordance with the dispute resolution
provisions set out in Section 6.2 hereof,

ARTICLE ¥
MUTUAL CONYENANTS

THE LESSOR AND THE LESSEE DO HEREBY MUTUALLY COVENANT AND AGREE EACH
WITH THE OTHER AS FOLLOWS

51 Transmission Eascments and Rights-of Way

The Lessor acknowledges, in conjuuction with the use and enjoyment of the Leased Lands by the
Lessee, that further grants of casements and rights-of way may be necessary to permit the installation
and conneetion of power lines and related apparatus and communication facilities by the distributor,
transmitter or the Power Purchaser to the facilities and equipment ol the Lessee on the Leased Lands,
The Lessor covenants and aprees that it will promptly grant to the distributor, transmitter or the
Power Purchaser all appropriatc and required easemeuts and righis-of way so as to permit the
installation of any and all such power lines and related apparatus and communication facilities by the
distributor, transmitter or the Power Purchaser and to permit the required comections to be madc to
enahle the Lessee to conduct its operations on the Leased Lands in furtherance of the Lessee's use
und enjeyment of such Leased Lands.

52 Overholdin
If the Lessce reinains in pussession of the Leased Lands after the termination or expiry of the Term

or any renewal of this Lease, and continues to pay monthly rent equivalent (v that payable {or the
month immediately prior to such expiry or lermination, such tcnancy of the Lessee shall be from
month to month only and shall be subjeci to all the terms, cunditions and provisions of this Lease.
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Perpetuities
Notwithstanding any of the provisions of this Leasc, the rights of the Lessce pursuant to this Lease to

acquire any further rights of entry, rights-of-way and Temporary Workspace in or in respect of the
Lands or to otherwise acquire any interest in the Lands, shall not extend beyond twenty-one {(21)
years as provided in Section 13(3) of the Perpetuities Act R.5.0. 1990 Chap. P.9.

Surrender

The Lessee shall have the right at any time to surrender this Leasc upon no less than forty-five (45)
days wrilten notice to the Lessor, provided however that there shall be no refund to the Lessce of any
rental which may have becn paid in advance, and provided that the Lessee shall have complied with
ell provisions for abandonment and reclamation in accordance with applicable laws.

Reduction of Acreage
The Lessee may from time to time and at any time surrender any part or portion of the Leased Lands

by giving the Lessor a revised plan of the portion or portions thereof retained. Upon the surrender of
a portion of the Leased Lands Lhe rental payable hercunder for the subsequent remaining years of the
Term and any renewals of this Lease shall be caleulated on the proporiionate basis of the reduced
area of the Leased Lands then remaining subject to this Lease.

Removal of Equipment
The Lessee may at all times during the continuance of this Lease remove or cause to be removed

from the Leascd Lands all facilities, structures, materiul and equipment of any kind which it may
have placed on or in the Leased Lands or in any area to be surrendered.

Discharge of Encumbrances
The Lessee may at its option pay or discharge all or part of any balance owing under any agreement

for sale or mortgage, or of any wilhholding or other tax, charge, lien or encumbrance of any kind or
nature whatsoever which may now or hereafter exist on or against or in any way affect the Lands or
the Leased Lands, in which event the Lessee shall be subrogated to the rights of the holder or holders
thercof, and may in addition thersto, at its option, reimbume itself by applying on account of
repayment of the amount so paid by it the rentals or other sums accrued or accruing to the Lessor
under the terms of this Lease. Any sums so applied shall, for all purposes of this Lease, be deemed ©
to have been paid to and reccived by the Lessor in payment of such rentuls or other sums accrued or
accroing to the Lessor under the terms of this Lease.

Assignment by Lessee and Lessor
(a} The intention of the parties with respect to the covenant contained in Section 3.3 is to ensurc

that all portions of the original Lands which were subject to this Lease as of the Effective
Date remain subject to the covenant as if no sale or assignment of the Sold Lands (as
hereinalter defined) had occurred. Accordiugly, should the Lessor propose to scll, assign,
transfer, convey or otherwise alienate or dispose of title o all or any portion of the Lands
{the “Sold Lands™) which are burdened by the covenant in Section 3.3, the Lessor (as vendor
or transferor} shall make it a condition of any such sale or transfer that the purchaser or
transferee agrees with the Lessce in writing under seal to assume the burden of that covenant
in full against the Sold Lands as servient tenement, such that benefit of such covenant
accrucs to all or any portion of the Leased Lands (whether located on the Sold Lands or the
retaived Londs), as dominant tenement as if the purchaser or teansferce of the Sold Lands
were an original party to this Lease with the Lessee. All assignment provisions of this Lease
shall apply to any successor or permitted assign of the Lessor or of the above-referenced
purchaser or transferee. Similarly, the covenant pranted by the Lessor shall continue to
burden the retained Lands and shall continue to accrue to the benefit of any portien of the
Sold Lands to the extent same are comprised, or will be comprised at a future date, of the
Lcased Lands, as of the date of such sale or transfer.

(b} If the cstate and intcrest of either party in this Lease or the Lauds or both or any poriion
thereof is sold, assigned, transferred, conveycd or disposed of in any manmer (which
disposition is hereby expressly allowed, subjsct to compliance with the provisions of Section
3.3 the provisions of this Lease shall inure to the benelit of and be binding upon the parties
hereto and each of them, their respective heirs, exccutors, administrators, successors and
pernitted assigns, and shall constilute a grant, interest and covenant in and running with the
Lands,
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() No sale, assignment, transfer, conveyance or disposition shall be effective or binding on the
non-assigning party: (i) until that non-assigning party has received notice lhereof, which
notice shall include the name and address of the assignee; (i1) with respect to the devolution
of all or part of the estate in the Lands to the heir, administrator or executor of a party, until
written natice of such devolution and copies of pertinent documents evidencing such
devolution is provided to the non-assigning party; and (iii) in all other circumstances except
those described in (ii) above, until he assignee of the assigning party has entered into an
agreement in writing with the non-assigning party whereby such assignee has agreed to be
bound by all of the terms hereof.

ARTICLE VI
DEFAULT AND DISPUTE RESOLUTION

Default

Notwithstanding anything herein contained to the coutrary, the Lessee shall not be in default in the
performance of any of its covenants or obligations under this Lease, including the payment of
compensation or rental, unless and until the Lessor has notified the Lessee of such default in writing
and the Lessee has failed to commence action te remedy Lhe same within forty-five {45) days of
receipt of such notice and thereafter fails to dilipently continue to complete such remedial action,

Dispute Resolution

{a) Any matter or issue arising under or by virtue of this Agrecment which cannot be agreed
upen by the Owner and SEPI shall be determined by arbitration pursuant te the provisions of
the Arbitration Act, 1991 5.0, 1991, as amended from time to time.

b) For any arbitration, three (3} disinterested arbitrutors shall be appointed, one by the Owner,
one by SEPI, and the third to be appointed by the 1wo arbitrators previously appointed. The
arbitraters appointed shall be competent and have expertise with respect te the matter in
dispute, and shall render their decision in writing withio ten (10) days of the conclusion of
the submissions. The responsibility for the arbitration costs shall be delermined by the
appointed arbitrators, whose decision shall be final and binding on the parties hergto,

(9] The arbitrators or adjudicator shall be required to consider the sums described in Schedule
“C" of this Agreement if issues of compensation arise, by considering the equivalent market
value of the Leased Lands excludiug the value of all chattels, equipment, structures,
buildings, and improvements, located on or under the Leased Lands which have been
installcd by SEPI or are owned by SEPL

The decision of the Arbitrators shall be final and binding on the parties hereta.

ARTICLE YII
MISCELLANEOUS

Notices:

All notices, communicaticns, payments and deliveries (collcctively the “Notices™) required or
penuitted hereunder shall be iu writing, unless otherwise expressed herein.  All such Notices and all
payments to be teudered hereunder may be given perscnally or by registered letter addressed Lo the
party to whom the Netice is to be given. When delivered personally, such Notice shal] be deemed
received on the day of delivery, and when muiled, such Notice shall be deemed to be given to, and
received by, the addressec four (4) days alter the mailing thereof, postage prepaid, provided however
that if a Notice is mailed and a disruption of postal services cccurs before the date of deemed receipt
of such Notice, such Notice shall not be deemed to be received until the expiration of four (4) days
following the resumption of postal service.
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The respective addresses for service of Notices shall be as follows:

7.2

7.3

7.4

7.5

7.6

1.7

7.8

79

Lessor:

Phone #

GST #

Lessee: Suncor Encrgy Products Inc.
PO Box 2844
150 6th Avenue S.W.

Calgary, Alberta TZP 3E3
Attention: Manager, Contracts — Renewable Energy

Any party may change its address for scrvice by Notice to the other party. At any time there shall be
only one address for service of Notices for each party.

Amendment and Waivers:

No amendment or waiver of any provision of (his Agreement shall be binding on any party unlcss
consented to in writing by such party. No waiver of any provision of this Agreement shall constitute
a waiver of any other provision, nor shall any waiver constitute a continuing waiver unless otherwise
cxpressly provided.

Severability

If and to the extent that any Court of competent jurisdiction determines that any of the terms or
provisions of the within Lease are void or unenforceable, such determination shall not affect the
validity of the other provisions of this Lease which shall remain in full force and effect,

Headings:
The division of this Lease into Articles and Sections and the insertion of headings are for

convenience of reference only and shall not affect the construction or interpretation of this Lease.

Gender:

In this Lease, words importing the singular number only shall include the plural and vice versa,
words importing gender shall include all genders and words importing persons shall include
individuals, corporations, partnerships, associations, trusts, unincorporated organizations,
governmental bodies and other legal and business entities.

Counterparts;
This Lease may be executed in counterparts, each of which will constitule an original and all of

which taken together will constitute onc and the same instrument.

Inurement:
This Lease and everything herein containcd shall inure to the benefit of and be binding upon the
Owner, his/her heirs, execulors, administrators, successors and assigns and upon SEPI, its successors
and assigns.

Further Acts:

The parties shall each do and perform such acts and things and execute and deliver all such
instruments, documents or writings and give all such further assurances as may be nccessary to give
full effect 1o the provisions and the intent of this Lease, including but not limiled to registration of
notice of this Lease on (itle to (he Lands.

Planning Act

This Lease is subject to the provisions of The Planning Act, R.8.0, 1990 ¢.P.13, as amended. If any
consent is required it shall be obtained by the Lessee with the consent of the Lessor and until such
consent is obtained any term hereof, incInding any options 1o renew, shall be read as not exceeding
twenty-one (21) ycars less one (1} day and in the event such consent is not obtained, the Term hereof,
including any options to renew, shall not exceed tweuty-one (21) years less one (1) day.
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7.10  Governing Law
This Leasc shall for all purposes be construed according to the laws of the Province of Ontario and

the laws of Canada as applicable therzin. Any references herein to specific legisiation shall be
deemed a reference to amending or successor legislation thereto once same s enacted and in force.

7.11  Personal Information Consent:
By providing personal information to the Lessee, the Lessor consents to the Lessee’s collection, use,
retention and disclosure of that information for any and all purposes and uses as permitted and
contemplated under this Agreement and as needed to comply with any legal requirements,

7.12  Time of Essencc:
Time shall be of the essence of this Leasc.

N WITNESS WHEREOF Lhe Lessor has executed this Indenture under his/her/their hand(s) and the
Lessee has executed this Indenturs under the hand of its proper officer, duly authorized in that behalf, all as
of the day and ycar first above written.

SIGNED, SEALED AND DELIVERED

in the presence of )

)
Owner Leszor
Owner Lessor

SUNCOR ENERGY PRODUCTS INC,
Per:
Name:
Title:

CONSENT OF SPOUSE

| being the spouse of the above named

{Lessor) do hereby give my consent to the
transaction set out in this Agreement pursuant to Scetion 21 (Matrimonial Home} of the Family Law Act,
R.5.0. 1990 Chap. F3.

Spouse of the Lessor

e
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SCHEDULE "A"

Plan of Survey or Sketch of Leased Lands
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SCHEDULE "B"

Sketch of Temporary Workspace, including Temporary Access Roads
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SCHEDULE "C”

The Lands



SCHEDULE “C*

under Ground Lease

Leased Lands under Ground Lease:

A)

B)

For Wind Terbines:

Fisst Year Considerati

Bosc Reuet: -

Annual Rental
Basic annual rental: —

Percentage Rental
A percentage rental based on a share of the gross revenne received fom generation of

the metered price of electrical energy as follows:

Years 1 ﬂuouih 10 l

The percentage annual rental shall be equal to the Owner's proportionate share of the
percentage of the agpregate payments for pross revenues (before calculation of taxes and
deduction of expenses) received by SEPI from a party (the “Power Purchaser™) for the
gross sale of electrical energy for rapsmission into an electric utility distribution or
transmission system, calculated for each calendar year, for elechical energy generated
from all of the wind turbine generators operated by SEPI on the Leased Lands. Such
percentage rental shall be payable annually and in arrears, within ninety (90) days
following the last day of each such calendar year.

For the purposes of the foregoing, the “Owner's proportionate share” means the
proportion that the munber of commissioned wind nubine generators located an the
Leased Lands bears to fhe total number of wind urbine generators eommissioned at any
particular time in copmection with the sale of power to that Power Purchaser from the
wind power project comprised in part of the Leased Lands, and “commlssioned™ means
that the pertinent wind turbine generator has been initially cerlified under applicable law
to produce electrical power and is connected to the power wansmission system of the
Power Purchaser. Such payment shall be retroactively made on & per diem basis for any
less than whole calendar year after the Exercise Date, using as its ratio the number of
days during which the wind turbiue was conunissioned in that calendar year divided by
365 days, provided that the Owner’s proporfionate share of payments shall be calculated
wnonthly during the initial period while the wind turbine generators are being consincted
and commissioned (but paid annually), and calculated and paid anmeally thereafier.

For Permanent Access Read (Width of 15 meters):
First Year Consideration

-.r’zwrc, calculated proportienately for fractionat acres.
Annual Rental

Basic anmmal rcntnl-/acn:, calculated proportionately for fraclional acres.

13
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D)

For Ancmometers:

Annual Rental

Dasic annual rental- pEr acre per annum

Temporary Workspace under Ground Lease;

For Wind Turbines:
per acre, calculated proportionately for fractional acres.

For Cable Rights-of-Way (separate lease required when cable is unable to be
placed in road allowances)(minimum of 3 meters width):

One tme payment o N

Amendments to Option Agreement (Add Only If Required}

i

2/

The Optionee {Lessee) shall, where it appears drainage problems will be encountered as
a rgsult of the road construction and/or turbine placement, mitigate these impacts to the
extent reasonably possible. The Optionee (Lessee) will repair and restore all field
drainage systems and municipal drins impacted by construction as near as reasonably
possible to their original performance and will be responsible for the remedy, in
consultation with the Optionor (Lessor), of any drainage problem created by the
cxistence of the road(s) and/or turbine(s).

The Oplionee hereby grants to SEPI the Option as contemplated in section 4.5 of
the Option Agreement to acquire easements as required and in its sole discretion
by SEPI during the term of the Option Agreement. The granting of this Option
Agreement will be exclusively for easements in the form of the *Easement
Agreement” annexed hereto as Schedule “G” and in no way shall be Schedule “B”
“Ontario Ground Lease” be exercised in any form for the installation of wind
turbine(s), access road({s) or anemometer(s).

14



SCHEDULE “D”

Sample Colcudations of Annual Rental Adjusiments Pursuant to subsection 3.4(d) of the

Option Agreement:

Formula: fthe basic annual rental) x (the number of duys from and including the Exercise

a)

b)

Date up to but not including the Commencement Date of the Ground Lease)/365)
= rental monies due fo Owner,

Assume:  the basic annual rental for the Ground Lease under Schedule "B is

If the Commencement Date of the Ground Lease occurs 200 days after the Exercise
Date:

which amount is owed by SEPT to The Owner.

If the Commencement Date of the Ground Lease occurs 500 days after the Exercise
Date:

which amount is owed by SEPI to The Owner.

15



SCHEDULE “E”

Form of Exercise Notice

[{method of defivery]
[date]
[addressed to Owner]

Re: Exercise ol Option under Option (or Ontario Ground Leases (Wind Power Projects)
duted fdate of um anf . (“Option Agreement™;, Owner: fnome of
Owner] . T R W M: Section {describe all of optioned fonds],

For and in consideration of $1,00 {receipt and sufficiency of which is acknowledged by the
Owner} XXX, as SEPI under the Option Apreement, hereby excrcises an option to acquire a
ground lease (the “Ground Lease™) for cerlain lands (the *Leased Lands™) for a fwind turbine
site/anemameter site/permanent access roadf from you as Owner, as {ollows:

1. The legal description of the lands within which the Ground Lease is to be acquired is as
follows:

2. A plan of survey of the Ground Lease is attached, to be initialed by you as Owner to indicate
your approval of the localion of the Leased Lands.

3. If a Temporary Workspace is required, a sketch of the anticipated area is attached, to be
initialed by you as Owner to indicate your approval of the location of the Temporary
Workspace.

Please acknowledpe your receipt of this letier by signing both copies of it in the mwmer
indicatcd and rehurning one copy to the writer. . Please also initial the survey land und the sketch
(if required) atlached to this letter to indicale your consent to the location of the Leased Lands
and the Tecmporary Workspace to be granted by the Ground Lease.

Yours truly,

[rame of SEPI}]

Per:

Name:
Title:

Reecipt of this letter is acknowledged this day of ,20__ by

Owner Witness

Orwner Wilness

16



SCHEDULE “F*

Lands
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COMMUNITY AND STAKEHOLDER CONSULTATION

Suncor has carried out its public, community, aboriginal, agency, and other stakeholder
consultations, in the context of the Renewable Energy Approval (“REA”) process.

Suncor has conducted a comprehensive stakeholder consultation program that began in the
winter of 2011 under O. Reg. 359/09 and has identified the key issues of interest to the local
community and incorporated them into the Project design where possible. This includes a
reduction in the total number of proposed turbine locations from 80 to 55 (up to 46 constructed
turbines plus 9 alternative locations). The consultation program involved a total of eight public
meetings, as well as opportunities for stakeholders, agencies and aboriginal communities to
provide comments and concerns including a review of Draft Renewable Energy Approval
Reports (released to the public in January 2013). Consultation efforts undertaken by Suncor will
continue with Project stakeholders during all phases of the Project including providing Project
updates on the Project website and the implementation of a communication plan to continually
address stakeholder concerns. With an anticipated presence in the community over the long
term, Suncor will continue to develop local relationships and channels of communication, which
they anticipate will benefit the local area.

Suncor utilized various communication tools for both disseminating Project information to, and
collecting information from, interested parties, including but not limited to, the public,
Aboriginal communities, agencies, provincial and federal elected officials and local
municipalities and the County.

The communication tools used for the Project included:

e Project notices published in local newspapers (Official REA notices and “reader friendly”
advertisements);

e Direct mailings to assessed landowners in the Project Boundary (in excess of 550 m from
the Project Location) and to interested stakeholders who had requested to be added to the

contact list;

e Issued a renewable energy “In Your Community” newsletter distributed in winter of
2012, another newsletter was issued in the summer of 2013;

e FEight (8) Public Meetings;

e Public Meeting feedback forms (responses to comments were summarized and posted on
the website — see below);

¢ On-site meetings with landowners;
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e Landowner appreciation dinners (two);

e Presentations to local Council members and municipal planners;

e A Project website (http://www.suncor.com/cedarpointwind);

e A Project e-mail address (CedarPoint@suncor.com);

e A dedicated stakeholder telephone line (1-866-344-0178); Mailing addresses and phone
numbers for both Suncor and Stantec key contacts (Stantec was Suncor's consultant for
the REA matters);

e Meetings with local community members, Aboriginal communities, municipal staff and
meetings with other wind developers in the community; and,

e Engaging in public policy and public outreach and education initiatives (including
program funding through Suncor’s Energy Foundation, site tours and presentations at
universities).

Contact information for Project representatives was provided on all Project communications
provided to the public. In addition to the public meetings described below, Suncor staff also met
with several landowners and residents in person throughout the development of the Project.

Suncor's consultation activities include (a) public consultations, (b) municipal consultations, (c)
agency consultations, and (d) Aboriginal consultations.

Notice of the first public meetings was published in local newspapers in March 2012. The related
public meetings were held on April 18 and 19, 2012 in Lambton Shores and Plympton-
Wyoming. Once it became clear that one turbine would be erected in Warwick Township, a
separate Notice was issued on July 12, 2012, and a public meeting was held there on August 23,
2012. Subsequent Notices advised the public of the release of a Draft Project Description Report
and its availability for viewing prior to the public meetings. A second round of public meetings
was held on August 21 and 22 in Plympton-Wyoming and Lambton Shores. On August 17,
2012, Suncor published a Notice of Draft Site Plan in the three municipalities. The site plan was
posted on the project website and available at the three municipal offices. The Draft Site Plan
contained two potential transmission line routes. A revised site plan was released in January
2013, prior to final public meetings held on April 2-4, 2013. The Revised Site Plan showed a
primary and secondary route for the overhead transmission line.

Suncor also consulted with the Town of Plympton-Wyoming, Municipality of Lambton Shores,
Warwick Township, and Lambton County, throughout the development of the Project.


http://www.suncor.com/cedarpointwind
mailto:CedarPoint@suncor.com
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A Municipal Consultation Form ("MCF") (required as part of the REA process), along with the
required corresponding reports, were provided at the following milestones to assist in initiating
discussions with all parties:

Date Provided To Reports Attached Project Milestone
March 15, 2012 Plympton-Wyoming, Draft Project At least 30-days prior to
Lambton Shores, Description Report the first public meetings

Lambton County

July 11, 2012 Warwick Township Draft Project At least 30-days prior to
Description Report the first public meeting
in Warwick Township

July 11, 2012 Plympton-Wyoming, Updated Draft Project At least 30-days prior to
Lambton Shores, Description Report (to the second round of
Lambton County reflect the addition of meetings in Lambton
Warwick Township) Shores and Plympton-
Wyoming
September 10, 2012 All Draft REA Report At least 90-days prior to
package the final public
meetings

Suncor is interested in developing long-term relationships within communities in which they
operate. To this end, regular contact was made with the municipal and county staff through
emails, telephone calls, and face-to-face meetings. A record of communications can be found at
Appendix E of the Cedar Point Wind Power Project Consultation Report ("Consultation
Report"), which was filed in support of the REA application to the Ministry of the Environment.

With respect to agency consultations, Suncor has consulted with a wide range of governmental
authorities having relevant or potentially relevant jurisdiction over permits and approvals
potentially required for the planned generation and proposed transmission facilities. This
includes consultations related to the heritage, archaeological and natural heritage studies
prepared as part of the REA process, the scope of which included the proposed transmission
facility locations. No significant feedback specifically related to the proposed transmission
facilities was received through agency consultations.

With respect to Aboriginal consultations, Suncor has undertaken a thorough program of
consultation with Aboriginal communities. After obtaining the Aboriginal Communities List for
the Project from MOE on December 8, 2011, Suncor contacted each of the seven noted First
Nations Communities, and has had face-to-face meetings with virtually all of them. Depending
on the expressed interest of each aboriginal community, Suncor is continuing to engage and
build relationships, and has an openness to participate in events, symposia, joint meetings, and




Exhibit G
Tab 1
Schedule 1
Page 4 of 4

open houses with other Aboriginal communities. Suncor has conducted site tours for First
Nations to link Suncor's operating projects in Ontario, such as the Kent Breeze Wind Power
Project, supported and participated in First Nations open houses and First Nations symposia on
wind energy. It also invited Walpole Island, Kettle and Stoney Point, and Aamj-wneeng First
Nations to participate with Suncor in the 2013 Inspire Awards.

The First Nations consultations are described in detail in Suncor's Consultation Report, to the
Ministry of the Environment (part of the REA submissions), at pages 4.1 to 4.3 and Appendix F.
A description of the overall Consultation Process is contained in pages 2.1 to 2.11 of that Report.
Suncor notes that, as explained in the Board’s Filing Requirements for Transmission and
Distribution Applications, the Board does not consider issues relating to the Crown’s duty to
consult with Aboriginal peoples in Section 92 applications.
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OVERVIEW OF IMPACT ASSESSMENTS

Suncor received a System Impact Assessment (“SIA”’) (Addendum Report) (the "Assessment")
on December 12, 2012 for the Cedar Point Project. The Report was issued in the form of an
Addendum to the SIA issued to NextEra for the connection of its Shared Transmission Facilities
on June 4, 2012. These reports conclude that the proposed connection of Cedar Point is expected
to have no material adverse impacts on the reliability of the integrated power system. The IESO
therefore recommended that a Notification of Conditional Approval for Connection be issued.
The Notification was issued to Suncor concurrently with SIA Addendum Report.

Suncor received a final Customer Impact Assessment (“CIA”) Report "Wind Energy Power
Project, Adelaide/Bornish/Jericho Wind Energy Centres" on June 8, 2012 from Hydro One in
respect of the Proposed Transmission Facilities. This report concludes that electricity from the
Cedar Point generation facilities can be conveyed to the IESO-controlled grid through the
proposed Transmission Facilities and the Shared Transmission Facilities without adverse impacts
on area customers. The CIA Report was issued in the form of an Addendum to the previously
issued Customer Impact Assessment for NextEra Shared Transmission Facilities, for which has
recently been approved by the Board.

The Board noted in its decision on the Bornish Application, while discussing the SIA and the
CIA performance for that project that, for both the SIA and the CIA, subsequent addenda
included the impacts of the 100 MW Suncor Cedar Point Project in the combined projects.

C:\Documents and Settings\favarrete\Desktop\Debbie Dey\16-Application for Leave to Construct H-1-1 TB.doc
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SYSTEM IMPACT ASSESSMENT

C:\Documents and Settings\favarrete\Desktop\Debbie Dey\1 7a-Application for Leave to Construct H-2-1 TB.doc



REPORT

IESO_REP_0811

o>, .
625 ieso

4
Power to Ontario.
On Demand.

System Impact
Assessment Report

CONNECTION ASSESSMENT &
APPROVAL PROCESS

CAA ID:
Project:
Applica

Final Report

2011-445
Cedar Point Il Wind Power Project
nt: Suncor Energy Products Inc.

Market Facilitation Department

Indepen

Date:

dent Electricity System Operator

June 4th, 2012



Document ID IESO_REP_0811

Document Name System Impact Assessment Report
Issue Final Report

Reason for Issue Final Report

Effective Date June 4th, 2012

© 2000, Independent Electricity System Operator.



System Impact Assessment Report

System Impact Assessment Report

Acknowledgement

The IESO wishes to acknowledge the assistance dfdH®ne in completing this assessment.

Disclaimers
IESO

This report has been prepared solely for the parpbsissessing whether the connection applicant's
proposed connection with the IESO-controlled grag have an adverse impact on the reliability of
the integrated power system and whether the IESQIGlissue a notice of conditional approval or
disapproval of the proposed connection under Chdptsection 6 of the Market Rules.

Conditional approval of the proposed connectidmaised on information provided to the IESO by the
connection applicant and Hydro One at the timeads®ssment was carried out. The IESO assumes
no responsibility for the accuracy or completerafssuch information, including the results of
studies carried out by Hydro One at the requetiefESO. Furthermore, the conditional approval is
subject to further consideration due to changébisainformation, or to additional information that
may become available after the conditional apprbealbeen granted.

If the connection applicant has engaged a congultgrerform connection assessment studies, the
connection applicant acknowledges that the IESObsikelying on such studies in conducting its
assessment and that the IESO assumes no respionibithe accuracy or completeness of such
studies including, without limitation, any changedESO base case models made by the consultant.
The IESO reserves the right to repeat any or @heotion studies performed by the consultant if
necessary to meet IESO requirements.

Conditional approval of the proposed connectionmadhat there are no significant reliability issues
or concerns that would prevent connection of tlppsed project to the IESO-controlled grid.
However, the conditional approval does not ensuaéed project will meet all connection
requirements. In addition, further issues or comgenay be identified by the transmitter(s) durimng t
detailed design phase that may require changeguipreent characteristics and/or configuration to
ensure compliance with physical or equipment litrotas, or with the Transmission System Code,
before connection can be made.

This report has not been prepared for any othgygagr and should not be used or relied upon by any
person for another purpose. This report has bespaped solely for use by the connection applicant
and the IESO in accordance with Chapter 4, se@iofithe Market Rules. The IESO assumes no
responsibility to any third party for any use, whitmakes of this report. Any liability which the

IESO may have to the connection applicant in respiethis report is governed by Chapter 1, section
13 of the Market Rules. In the event that the IEBQvides a draft of this report to the connection
applicant, the connection applicant must be awaaethe IESO may revise drafts of this report gt an
time in its sole discretion without notice to thenoection applicant. Although the IESO will use its
best efforts to advise you of any such changestite responsibility of the connection applicant t
ensure that the most recent version of this répdreing used.
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Hydro One

The results reported in this report are based elnfiormation available to Hydro One, at the tinfie 0
the study, suitable for a System Impact Assessuofehis connection proposal.

The short circuit and thermal loading levels hagerbcomputed based on the information available
at the time of the study. These levels may bedrigh lower if the connection information changes
as a result of, but not limited to, subsequentgiesiodifications or when more accurate test
measurement data is available.

This study does not assess the short circuit emadoading impact of the proposed facilities on
load and generation customers.

In this report, short circuit adequacy is assessdylfor Hydro One circuit breakers. The short gitc
results are only for the purpose of assessingdpelilities of existing Hydro One circuit breakers
and identifying upgrades required to incorporateptoposed facilities. These results should not be
used in the design and engineering of any new istieg facilities. The necessary data will be
provided by Hydro One and discussed with any cammreepplicant upon request.

The ampacity ratings of Hydro One facilities areablished based on assumptions used in Hydro One
for power system planning studies. The actual aibpeatings during operations may be determined
in real-time and are based on actual system conditincluding ambient temperature, wind speed
and facility loading, and may be higher or lowaarttthose stated in this study.

The additional facilities or upgrades which areuiegd to incorporate the proposed facilities have
been identified to the extent permitted by a Sydtapact Assessment under the current IESO
Connection Assessment and Approval process. Aditifacility studies may be necessary to
confirm constructability and the time required ¢onstruction. Further studies at more advanced
stages of the project development may identify tiattil facilities that need to be provided or that
require upgrading.
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Executive Summary

Project Description

Suncor Energy Products Inc. (the “connection applki) is proposing to construct a 100 MW
wind energy project named Cedar Point Il Wind Polject (the “project”) in Forest, Ontario.
The project will connect to Hydro One’s 500 kV ciittB562L via a 121 kV network to which
three other projects, Bornish, Adelaide and Jeriiad Energy Centres will also be connected.
As agreed with the connection applicants for alfprojects, this System Impact Assessment
(SIA) study was performed as a cluster with requests being developed for the combination of
the Cedar Point Il, Bornish, Adelaide and Jerichiadaprojects (the “projects”).

The Cedar Point Il Wind Power Project has been @&tha Power Purchase Agreement under the
Feed-In Tariff (FIT) program with the Ontario Powaasthority. The project in-service date is July
5th, 2014.

Findings

1. The proposed connection arrangement and equiproetiid projects are acceptable to the
IESO.

2. The asymmetrical fault current at Bruce A 230 k\tshyard before and after the
incorporation of the project will exceed the intgating capability of the existing breakers.
Hydro One has planned to replace the Bruce 230rk¥Kers to improve fault current
interrupting capability in the long term. Beforetbircuit breakers are replaced, temporary
operational mitigation measures have been develbpétiydro One in collaboration with the
IESO.

3. Circuit S2S will be required to operate open-looger certain conditions after the integration
of the committed generation in the Bruce Area ®vpnt thermal overloading

4. The projects are connecting in the Bruce Area wiraresmission connected generation
projects participate in the Bruce Special Protec8cheme (BSPS).

5. The reactive power capability of the wind turbirengrators (WTGs) along with the
impedance between the WTGs and the IESO contrghiedresults in a reactive power
deficiency at the connection point which has tet@pensated with additional reactive
power devices.

6. The functions of the proposed wind farm controkeysmeet the requirements in the Market
Rules except that the inertia emulation controtfion is unavailable. The IESO reserves the
right to ask the connection applicant to instab fianction in the future should the function
become available for the proposed type of WTG.

7. Some outage conditions and contingencies caussttage at the 500 kV Evergreen SS to
exceed maximum permissible voltage levels of 550vs will be managed by using
equipment with a maximum continuous operating \gdtaf at least 570 kV. Alternate
solutions to manage the high voltage concern macbeptable upon the approval of the
IESO.

8. The WTGs of the projects and the power systemgeated to be transiently stable
following recognized fault conditions.

9. The proposed WTGs are expected to remain connezteé grid for recognized system
contingencies which do not remove the projectsdmfiguration.
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10. Protection adjustments identified by Hydro Onehia Protection Impact Assessment (PIA) to
accommodate the projects have no adverse impabearliability of IESO-controlled grid.

11. The relay margins on the affected circuits afteriticorporation of the projects conform to the
Market Rules’ requirements.

12. In the event of high flows eastward towards Torotitere is a low probability of congestion
that may require the applicant to curtail its otitpu

IESO Requirements for Connection
Transmitter Reguirements

The following requirements are applicable to tlasmitter for the incorporation of the projects:

(1) Hydro One is required to review the relay settiofjthe 500 kV sectionalized circuits of
B562L and any other circuits affected by the prigieas per solutions identified in the PIA.

Maodifications to protection relays after this SE\finalized must be submitted to IESO as
soon as possible or at least six (6) months befoyemodifications are to be implemented. If
those modifications result in adverse reliabilitypacts, the connection applicant and the
transmitter must develop mitigation solutions.

(2) The transmitter shall modify the existing Bruce &agkProtection Scheme (BSPS) to
incorporate the new projects and the new switchtagon. The BSPS shall be expanded to
recognize the disconnection of the circuits inBnece x Longwood corridor. A description
of the modification to the BSPS has to be provitetihe IESO in a timely manner to allow
for the required approvals of the BSPS to be obthii Facility Description Document
(FDD) describing the functionality of the expand®®PS has to be provided to the IESO
during the market entry/facility registration prese

(3) Equipment at Evergreen SS must sustain a continuatagye up to 561 kV. Alternate
solutions to manage the high voltage concern macbeptable upon the approval of the
IESO.

(4) Fault interrupting devices must be able to intetrfaplt currents at the maximum continuous
voltage of 561 kV.

Applicant Requirements

Specific Requirements. The followingspecific requirements are applicable for the incorporatibn
the projects. Specific requirements pertain tdelrel of reactive compensation heeded, operation
restrictions, special protection system, upgradihgguipment and any project specific items not
covered in thgeneral requirements These requirements are based omdjeets’ grid connection
point being at the 500 kV Parkhill CTS..

(1) The projects are required to have the capabdityject or withdraw reactive power
continuously (i.e. dynamically) at the connectiamnp up to 33% of its rated active power at
all levels of active power output.

Based on the equivalent collector impedance paemetovided by the connection
applicant, a static capacitive compensation device least 120 Mvar@121 kV installed at
the 121 kV Parkhill CTS bus would satisfy the rescpower requirement. The required
capacitive compensation would need to be arrangedat least 4 approximately equal steps
to allow for flexibility in adjustment of reactiyeower production.

The voltage profile along the projects’ networkaghg impacts their ability to provide full
reactive support from the WTGs. The IESO recommednalSprojects’ internal system
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voltages be controlled via automatic ULTC such tldtages remain within acceptable
ranges, ultimately facilitating the WTGs ability poovide full reactive support.

The connection applicant has the obligation to enthat the wind farm has the capability
to meet the Market Rules’ requirements at the cotime point and be able to confirm this
capability during the commission tests.

(2) The wind farm voltage control system shall be desijas per the philosophy described in
Section 6.5. The connection applicant is requicegrovide a finalized copy of the
functional description of the wind farm control s for the IESO’s approval before the
project is allowed to connect.

(3) The connection applicant shall ensure that thepegemts within the project have the
capability to operate when the voltage at Everg®®gris as high as 561 kV.

(4) Special protection system facilities must be insthit the projects to accept a pair (A & B)
of Generation Rejection (G/R) signals from the BS&! disconnect the project from the
system with no intentional time delay when armed3(R following a triggering
contingency. These special protection system feeslimust also comply with the NPCC
Reliability Reference Directory #7 for Type 1 sggrotection systems. In particular, if
the SPS is designed to have ‘A’ and ‘B’ protect&m single location for redundancy, they
must be on different non-adjacent vertical mountisgemblies or enclosures. Two
independent trip coils are required on the breagelected for G/R. The applicant must
provide two dedicated communication channels, sepdmphysically and geographically
diverse, between the project and the Bruce NGS.

To disconnect the project from the system for GiRwltaneous tripping of the 500 kV and
121 kV breakers at Parkhill CTS shall be initiatéth no accompanying breaker failure
response. After being tripped by the BSPS, tharapsf the breakers is not permitted until
approval is obtained from the IESO. Alternativeusioins to disconnect the project from the
system for G/R may be acceptable upon the appaithk IESO.

General Requirements: The connection applicant shall satisfy all appllealequirements and
standards specified in the Market Rules and thashission System Code. The following
requirements summarize some of the general reqairenthat are applicable to the proposed
projects, and presented in detail in section hisfiteport.

(1) The connection applicant shall ensure that theeptsj have the capability to operate
continuously between 59.4Hz and 60.6Hz and fonmatdid period of time in the region
above straight lines on a log-linear scale defimgthe points (0.0s, 57.0Hz), (3.3s, 57.0Hz),
and (300s, 59.0Hz).

The project shall respond to frequency increaserdmucing the active power with an

average droop based on maximum active power atjesksetween 3% and 7% and set at
4%. Regulation deadband shall not be wider than06%. The projects shall respond to
system frequency decline by temporarily boostisgittive power output for some time (i.e.
10 s) by recovering energy from the rotating bladdhis technology is available.

(2) The connection applicant shall ensure that theeptsj have the capability to supply
continuously all levels of active power output 86 deviations in terminal voltage.

The project shall inject or withdraw reactive poveentinuously (i.e. dynamically) at the
connection point up to 33% of its rated active poaeall levels of active power output
except where a lesser continually available capwlsl permitted by the IESO.

The project shall have the capability to regulatmatically voltage within £0.5% of any
set point within 5% of rated voltage at a pointost impedance (based on rated apparent
power and rated voltage) is not more than 13% fthenhighest voltage terminal. If the
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®3)

(4)

®)

(6)

(7)

(8)

(9)

AVR target voltage is a function of reactive outgbe slopeAV/AQmax shall be adjustable
to 0.5%. The response of the projects for voltdggnges shall be similar or better than that
of a generation facility with a synchronous generaunit and an excitation system that
meets the requirements of Appendix 4.2 of the MaRdes.

The project shall have the capability to ride thlylowoutine switching events and design
criteria contingencies assuming standard faultadiet®, auxiliary relaying, communication,
and rated breaker interrupting times unless disected by configuration.

The connection applicant shall ensure that thek0@quipment is capable of continuously
operating between 490 kV and 561 kV. Protectivayielyg must be set to ensure that
transmission equipment remains in-service for ga$abetween 94% of the minimum
continuous value and 105% of the maximum continu@lise specified in Appendix 4.1 of

the Market Rules.

The connection applicant shall ensure that the eciion equipment is designed to be fully
operational in all reasonably foreseeable amb@&mnperature conditions. The connection
equipment must also be designed so that the adetfests of its failure on the
IESO-controlled grid are mitigated. This includes@ring that all circuit breakers fail in the
open position.

The connection applicant shall install at the mrtge disturbance recording device with
clock synchronization that meets the technical iipations provided by the transmitter.

The connection applicant shall ensure that the egwpment at the projects is designed to
withstand the fault levels in the area. If any fetsystem changes result in fault levels
exceeding the equipment’s capability, the connactipplicant is required to replace the
equipment with higher rated equipment capable sfasning the increased fault level, up to
maximum fault level specified in Appendix 2 of theansmission System Code.

Fault interrupting devices must be able to interrfigult currents at the maximum
continuous voltage of 561 kV.

Appendix 2 of the Transmission System Code staigsthe maximum rated interrupting
time for the 500 kV breakers must 2 cycles or [&ssls, the connection applicant shall
ensure that the installed breakers meet the regjuiterrupting time specified in the
Transmission System Code.

The connection applicant shall ensure that the pemection systems at the projects are
designed to satisfy all the requirements of thenginsission System Code and any additional
requirements identified by the transmitter.

As currently assessed, the projects are not pareoBulk Power System (BPS). However,
being 500 kV connected facilities, the projects designated as essential to the power
system by the IESO and as such must meet the Tp@ements for essential elements.

The protection systems within the project must drify the appropriate equipment required
to isolate the fault.

The auto-reclosure of the high voltage breakemaakhill CTS must be blocked. Upon its
opening for a contingency, the high voltage breakest be closed only after the IESO
approval is granted.

Any modifications made to protection relays aftés tSIA is finalized must be submitted to
the IESO as soon as possible or at least six (Gjtmdbefore any modifications are to be
implemented on the existing protection systems.
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(10)

(11)

(12)

(13)

(14)

(15)

The connection applicant shall ensure that thertetey requirements are satisfied as per the
applicable Market Rules requirements. The finalarabf telemetry quantities and telemetry
testing will be conducted during the IESO FaciRggistration/Market Entry process.

If revenue metering equipment is being installedpag of the projects, the connection
applicant should be aware that revenue meteringliagons must comply with Chapter 6 of
the IESO Market Rules. For more details the cotmea@pplicant is encouraged to seek
advice from their Metering Service Provider (MSPfrom the IESO metering group.

The project must be compliant with applicable #glity standards set by the North
American Electric Reliability Corporation (NERC)dthe North East Power Coordinating
Council (NPCC) that are in effect in Ontario as peg in the following link:
http://www.ieso.ca/imoweb/ircp/orcp.asp

The connection applicant will be required to bestaration participant. Details regarding
restoration participant requirements will be fizali at the Facility Registration/Market
Entry Stage.

The connection applicant must complete the IESOQOiliadregistration/Market Entry
process in a timely manner before IESO final apgrfoar connection is granted.

Models and data, including any controls that wdwddoperational, must be provided to the
IESO at least seven months before energizationeadBESO-controlled grid. This includes

both PSS/E and DSA software compatible mathematicalels. The models and data may
be shared with other reliability entities in Normerica as needed to fulfill the IESO’s

obligations under the Market Rules, NPCC and NE&®REst

The connection applicant must also provide evidertceéhe IESO confirming that the
equipment installed meets the Market Rules requerdsn and matches or exceeds the
performance predicted in this assessment. Thisaeil shall be either type tests done in a
controlled environment or commissioning tests donesite. The evidence must be supplied
to the IESO within 30 days after completion of cossioning tests. If the submitted models
and data differ materially from the ones used ia #ssessment, then further analysis of the
projects will need to be done by the IESO.

The Market Rules governing the connection of rerdegeneration facilities in Ontario are
currently being reviewed through the SE-91 stak@dwlinitiative and, therefore, new
connection requirements (in addition to those patliin the SIA), may be imposed in the
future. The connection applicant is encouragetiol developments and updates through
the following link: http://www.ieso.ca/imoweb/consult/consult_se91.asp

Notification of Conditional Approval

The proposed connection of the Cedar Point || WRo@ver Project, operating up to 100 MW,
subject to the requirements specified in this repeexpected to have no material adverse impact
on the reliability of the integrated power system.

It is recommended thatNotification of Conditional Approval for Connection be issued for the
Cedar Point Il Wind Power Project subject to thplementation of the requirements outlined in
this report.

— End of Section —
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1. Project Description

Suncor Energy Products Inc. is proposing to consadl00 MW wind energy project named
Cedar Point Il Wind Power Project in Forest, Omtafihe project has been awarded a Power
Purchase Agreement under the FIT program with thiai@ Power Authority. The project in-
service date is July'52014.

The project will consist of 45 units of Siemens R1%/ wind turbines, output limited to 2.221

MW each. These wind turbines will be arranged #htroups of 12, 11 or 10 turbines each. The
collector feeder for each group of turbines willdmnected to a 34.5 kV bus via a circuit breaker,
which in turn will be connected to a 34.5/120 k€sup transformer. A 120 kV circuit breaker
and a 120 kV motorized disconnect switch will betaétied between the high-voltage side of the
step-up transformer and an 11.9 km, 120 kV tap lxtehe other end of the tap line, an additional
120 kV circuit breaker and a 120 kV motorized disoect switch will connect the tap line into a
newly proposed 121/500 kV network built by NextBreergy Canada. This 121/500 kV network
will be used to inject power from three other neptgposed wind facilities (Jericho Wind Energy
Centre — CAA 2011_441, Bornish Wind Energy Cent@AA 2011_443 and Adelaide Wind
Energy Centre — CAA 2011_446).

Power from all four wind farms will be transmittemla 500/121 kV substation called Parkhill CTS
through an 11.4 km line called BTS1P. Additiongbacitor banks will be installed at the 121 kV
bus at Parkhill CTS to provide reactive power congagion. The voltage level will subsequently
be stepped up to 500 kV using a transformer. PRIEBHS will be connected to circuit B562L,
which will be sectionalized by the new Evergreens88 kV ring bus at the connection point of
the project. Evergreen SS will be approximatelyp3én from Longwood TS. These shared
equipment parameters that were originally assesgdhe Jericho, Bornish and Adelaide System
Impact Assessments have been revised by NextergyEGanada and their impact reassessed in
this System Impact Assessment.

The single line diagram and the connection poirnthefproject are illustrated in Figure 1 and
Figure 2, Appendix A, respectively.

Sectionalizing circuits B562L and B563L at Evergr&S and Ashfield SS (for connection of the
K2 wind project) respectively resulted in four nB@0 kV circuits. Figure 2 shows the names of
these circuits: B562E, E562L, B563A, and A563L. Tileeenclature assumed for the new circuits
is for the purpose of this report and the names diffgr at the time of connection.

This System Impact Assessment and its requirenaeatbased on the projects’ grid connection
point being at the 500 kV Parkhill CTS. The reasfpower compensation requirements specified
in the System Impact Assessments completed farthterBornish and Adelaide Wind Energy
Centres have also been updated.

— End of Section —
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2. General Requirements

The connection applicant shall satisfy all applieailequirements and standards specified in the
Market Rules and the Transmission System Codefdllmsving sections highlight some of the
general requirements that are applicable to thpqzed project.

2.1 Frequency/Speed Control

As per Appendix 4.2 of the Market Rules, the cotinecapplicant shall ensure that the project has
the capability to operate continuously between $®z4and 60.6 Hz and for a limited period of
time in the region above straight lines on a logdir scale defined by the points (0.0 s, 57.0 Hz),
(3.3s,57.0 Hz), and (300 s, 59.0 Hz), as shovtharfollowing figure.
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The project shall respond to frequency increaseaeblycing the active power with an average
droop based on maximum active power adjustabled®tv3% and 7% and set at 4%. Regulation
deadband shall not be wider than + 0.06%. The pragjeall respond to system frequency decline
by temporarily boosting its active power output fmme time (i.e. 10 s) by recovering energy
from the rotating blades. This usually refers toeftia emulation control” function within the
wind farm control system. It is not required fomdifacilities to provide a sustained response to
system frequency decline. The connection applisdlihheed to indicate to the IESO whether the
function of inertia emulation control is commerbjahvailable for the proposed type of wind
turbine generator at the time when the wind farmme® into service. If this function is available,
the connection applicant is required to implemeiiefore the project can be placed in-service. If
this function is commercially unavailable, the IES€serves the right to ask the connection
applicant to install this function in the futurejoe it is commercially available for the proposed
type of wind turbine generator.

2.2 Reactive Power/Voltage Regulation

The project is directly connected to the IESO-cnlted grid, and thus, the connection applicant
shall ensure that the project has the capability to

- supply continuously all levels of active power aiitfor 5% deviations in terminal voltage.
Rated active power is the smaller output at eithterd ambient conditions (e.g. temperature,
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head, wind speed, solar radiation) or 90% of ratgplarent power. To satisfy steady-state
reactive power requirements, active power redusttorrated active power are permitted,;

- inject or withdraw reactive power continuously (idgnamically) at the connection point up
to 33% of its rated active power at all levels ofivee power output except where a lesser
continually available capability is permitted byethESO. If necessary, shunt capacitors
must be installed to offset the reactive powerdeswithin the project in excess of the
maximum allowable losses. If generators do not hdyreamic reactive power capabilities,
dynamic reactive compensation devices must belliedteo make up the deficient reactive
power;

- regulate automatically voltage within +0.5% of a®t point within £5% of rated voltage at
a point whose impedance (based on rated apparswdr@End rated voltage) is not more
than 13% from the highest voltage terminal. If #WéR target voltage is a function of
reactive output, the slopAV/AQmax shall be adjustable to 0.5%. The responséef t
project for voltage changes shall be similar tdetter than the response of a generation
facility with a synchronous generation unit and excitation system that meets the
requirements of Appendix 4.2 of the Market Rules.

2.3 Voltage Ride Through Capability

The project shall have the capability to ride tlglowoutine switching events and design criteria
contingencies assuming standard fault detecticxiliaty relaying, communication, and rated
breaker interrupting times unless disconnecteddnyiguration.

2.4 Voltage

Appendix 4.1 of the Market Rules states that umdemal operating conditions, the voltages in
the 500 kV system are maintained within the rarfgé90 kV and 550 kV. Thus, the IESO
requires that the 500 kV equipment in Ontario nimaste a maximum continuous voltage rating of
at least 550 kV.

Protective relaying must be set to ensure thasinégsion equipment remains in-service for
voltages between 94% of the minimum continuousevalud 105% of the maximum continuous
value specified in Appendix 4.1of the Market Rules.

2.5 Connection Equipment Design

The connection applicant shall ensure that the ection equipment is designed to be fully
operational in all reasonably foreseeable amb&mperature conditions. The connection
equipment must also be designed so that the adeffess of its failure on the IESO-controlled
grid are mitigated. This includes ensuring thatattuit breakers fail in the open position.

2.6 Disturbance Recording

The connection applicant is required to instathatproject a disturbance recording device with
clock synchronization that meets the technical ifipations provided by the transmitter. The
device will be used to monitor and record the raspmf the project to disturbances on the 500 kV
system in order to verify the dynamic responseenifegators. The quantities to be recorded, the
sampling rate and the trigger settings will be pfed by the transmitter.
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2.7 Fault Level

The Transmission System Code requires the new eguipto be designed to withstand the fault
levels in the area where the equipment is installéds, the connection applicant shall ensure that
the new equipment at the project is designed ttasuthe fault levels in the area. If any future
system changes results in an increased fault leigtler than the equipment’s capability, the
connection applicant is required to replace thdpegent with higher rated equipment capable of
sustaining the increased fault level, up to maximiaot level specified in the Transmission
System Code. Appendix 2 of the Transmission Sysieafe establishes the maximum fault levels
for the transmission system. For the 500 kV systdma, maximum 3 phase and single line to
ground symmetrical fault levels are 80 kA (usudillyited to 63 kA)..

Fault interrupting devices must be able to interraolt currents at their maximum continuous
voltage.

2.8 Breaker Interrupting Time

Appendix 2 of the Transmission System Code staisthe maximum rated interrupting time for
the 500 kV breakers must be 2 cycles or less. Tthas;onnection applicant shall ensure that the
installed breakers meet the required interruptimg tspecified in the Transmission System Code.

2.9 Protection System

The connection applicant shall ensure that theeptioin systems are designed to satisfy all the
requirements of the Transmission System Code asfigokin Schedules E, F and G of Appendix
1 and any additional requirements identified by tlamsmitter. New protection systems must be
coordinated with the existing protection systems.

Facilities that are essential to the power systemstrbe protected by two redundant protection
systems according to section 8.2.1a of the TSGes@medundant protections systems must satisfy
all requirements of the TSC, and in particularythaist not use common components, common
battery banks or common secondary CT or PT windiAgscurrently assessed by the IESO, this
project is not on the current Bulk Power Syster l®wever it is considered essential to the
power system due to its 500 kV connection and &b soust meet the TSC requirements for
essential elements.

The protection systems within the project must dniy the appropriate equipment required to
isolate the fault. After the project begins comnedroperation, if an improper trip of the 500 kV
circuits emanating from Evergreen SS occurs dwvémts within the project, the project may be
required to be disconnected from the IESO-contradjed until the problem is resolved.

The auto-reclosure of the high voltage breakePaakhill CTS must be blocked. Upon its opening
for a contingency, the high voltage breaker mustlbsed only after the IESO approval is granted.

Any modifications made to protection relays aftés (SIA is finalized must be submitted to the
IESO as soon as possible or at least six (6) mdyefse any modifications are to be implemented
on the existing protection systems. If those modifons result in adverse impacts, the connection
applicant and the transmitter must develop mita@gasolutions

2.10 Telemetry

According to Section 7.3 of Chapter 4 of the MarRetes, the connection applicant shall provide
to the IESO the applicable telemetry data listedAppendix 4.15 of the Market Rules on a
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continual basis. As per Section 7.1.6 of Chaptef the Market Rules, the connection applicant
shall also provide data to the IESO in accordanitk ®ection 5 of Market Manual 1.2, for the

purposes of deriving forecasts of the amount ofg@néhat the project is capable of producing.
The whole telemetry list will be finalized duringet IESO Facility Registration/Market Entry

process.

The data shall be provided with equipment that m#®t requirements set forth in Appendix 2.2,
Chapter 2 of the Market Rules and Section 5.3 ofketaManual 1.2, in accordance with the
performance standards set forth in Appendix 4.1§est to Section 7.6A of Chapter 4 of the
Market Rules.

As part of the IESO Facility Registration/Markettgnprocess, the connection applicant must
complete end to end testing of all necessary telgmmints with the IESO to ensure that
standards are met and that sign conventions amrstodd. All found anomalies must be corrected
before IESO final approval to connect any phashefroject is granted.

2.11 Revenue Metering

If revenue metering equipment is being installe@as of this project, the connection applicant
should be aware that revenue metering installatiounst comply with Chapter 6 of the IESO
Market Rules. For more details the connectioniagpt is encouraged to seek advice from their
Metering Service Provider (MSP) or from the IESCten@g group.

2.12 Reliability Standards

Prior to connecting to the IESO controlled grice groject must be compliant with the applicable
reliability standards established by the North Aaar Electric Reliability Corporation (NERC)
and reliability criteria established by the NortbieRBower Coordinating Council (NPCC) that are
in effect in Ontario. A mapping of applicable starnds, based on the proponent’s/connection
applicant’s market role/OEB license can be founegtp://www.ieso.ca/imoweb/ircp/orcp.asp

This mapping is updated periodically after newemised standards become effective in Ontario.

The current versions of these NERC standards ariéNRiteria can be found at the following
websites:

http://www.nerc.com/page.php?cid=2|20
http://www.npcc.org/documents/regStandards/Diréesonspx

The IESO monitors and assesses market participampleance with a selection of applicable
reliability standards each year as part of the @miReliability Compliance Program. To find out
more about this program, write d¢ocp@ieso.car visit the following webpage:
http://www.ieso.ca/imoweb/ircp/orcp.asp

Also, to obtain a better understanding of the ajplie reliability compliance obligations and
engage in the standards development process, weneend that the proponent/ connection
applicant join the IESO'’s Reliability Standardsriting Committee (RSSC) or at least subscribe
to their mailing list by contactingssc@ieso.caThe RSSC webpage is located at:
http://www.ieso.ca/imoweb/consult/consult_rssc.asp

2.13 Restoration Participant

Based on the SIA application, the connection applieneets the restoration participant criteria.
Please refer to the Market Manual 7.8 to deterrittnapplicability to the project. Details
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regarding restoration participant requirements hélifinalized at the Facility Registration/Market
Entry Stage.

2.14  Facility Registration/Market Entry

The connection applicant must complete the IESGlifjaRegistration/Market Entry process in a
timely manner before IESO final approval for corti@tis granted.

Models and data, including any controls that wdagdbperational, must be provided to the IESO.
This includes both PSS/E and DSA software commatitthematical models representing the
new equipment for further IESO, NPCC and NERC araystudies. The models and data may
be shared with other reliability entities in NoAlmerica as needed to fulfill the IESO’s
obligations under the Market Rules, NPCC and NE&Est The connection applicant may need
to contact the software manufacturers directhgrioter to have the models included in their
packages. This information should be submitte@adtlseven months before energization to the
IESO-controlled grid, to allow the IESO to incorpte this project into IESO work systems and to
perform any additional reliability studies.

As part of the IESO Facility Registration/MarkettBrprocess, the connection applicant must
provide evidence to the IESO confirming that thaipapent installed meets the Market Rules
requirements and matches or exceeds the performpaedieted in this assessment. This evidence
shall be either type tests done in a controlledrenment or commissioning tests done on-site. In
either case, the testing must be done not onlgaonralance with widely recognized standards, but
also to the satisfaction of the IESO. Until thisdence is provided and found acceptable to the
IESO, the Facility Registration/Market Entry progedll not be considered complete and the
connection applicant must accept any restrictibedESO may impose upon this project’s
participation in the IESO-administered marketsamrection to the IESO-controlled grid. The
evidence must be supplied to the IESO within 3Gsdedter completion of commissioning tests.
Failure to provide evidence may result in discotinadrom the IESO-controlled grid.

If the submitted models and data differ materifdiyn the ones used in this assessment, then
further analysis of the project will need to be eday the IESO.

2.15 Other Connection Requirements

The Market Rules governing the connection of rerd&generation facilities in Ontario are
currently being reviewed through the SE-91 stakd¢rainitiative and, therefore, new connection
requirements (in addition to those outlined in $18&), may be imposed in the future. The
connection applicant is encouraged to follow depedents and updates through the following
link: http://www.ieso.ca/imoweb/consult/consult_se91.asp

-End of Section-
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3. Data Verification

3.1 Connection Arrangement

The connection arrangement of the project as showigure 1, Appendix A, will not reduce the
level of reliability of the integrated power systamd is, therefore, acceptable to the IESO.

3.2 Siemens SWT 2.3 - 113

The Siemens 2.3 MW WTG is a variable speed, fullveosion wind turbine generator system. Its
specifications are show in Table 1.

Table 1: Specifications of Siemens 2.3 MW WTG

. Rated | Rated | Rated Transformer Qnmax Oy
ype

Voltage | MVA MW MVA R x | (Mvan) | (Mvar)
S'eme”151§WT'2'3 600V | 255 | 2221 26 0| 00§ 1495 -16%0

The active power rating of the proposed wind tugbiwill be limited to 2.221 MW to not exceed
the 100 MW facility rating. The provided Qmax anthi@ values are for full active power output
at rated terminal voltage.

Voltage Ride-Though Capability

The Siemens 2.3 MW WTG provides voltage ride throogpability. During a voltage drop/raise,
the minimum time for a WTG to remain online is simow Table 2. The proposed turbines will
use this option.

Table 2: WTG Voltage Ride-Through Specifications

Voltage Range (% of base voltage) Minimum time for WTGs to Remain Online (3)

V<15 0.85

15<Vv<40 1.6

40<V<70 2.6

70<V<85 11

85<V <90 200
110<V <120 1.0

V>120 0

The low voltage ride-through (LVRT) capability ¢fet proposed WTGs was verified by
performing the studies outlined in Section 6.10.

Frequency Ride-Through Capability

The Siemens SWT 2.3-113 wind turbine can remaimerdontinuously for the frequency range
of 57.0 Hz to 62.0 Hz.
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The Market Rules state that the generation praiieettly connecting to the IESO-controlled grid
shall operate continuously between 59.4Hz and 60dtd for a limited period of time in the
region above straight lines on a log-linear scalieneéd by the points (0.0s, 57.0Hz), (3.3s,
57.0Hz), and (300s, 59.0Hz).

The frequency ride-through capability of the pram8VTGs meets the Market Rules’
requirements.

3.3

Step-Up Transformers

Table 3: Facility Step-Up Transformer Data

1°2

Unit | Transformation RELE) (AR Plomspl)ttle\;il:f: l(Js:)C Song et Tap
(ONAN/ONAF/OFAF) S, = 66 MVA HV-Side|LV-Side
Cedar . ULTC@ HV
Point T1 120/34.5kV 66/88/110 0.0015+ j0.08 Yg Yg 132-108 KV, 17 step
3.4 Collector System

Table 4: Equivalent Impedance of Collector System

Positive-Sequence Impedance Zero-Sequence Impedance*
Circuit Unit# | MW (pu, S=100MVA, Vg=118.05kV) | (pu, Ss=100MVA, Vg=118.05 kV)
R X B R X B
C1 12 26.65| 0.09292 0.3188406  0.0347 - - -
C2 10 22.21| 0.15287 0.126444 0.019¢9 - - -
C3 12 26.65| 0.01815 0.018736 0.0113 - - -
C4 11 24.43| 0.05066 0.15114% 0.0177 - - -

(*) Zero-sequence impedance has not been providgaical data was assumed during the SIA. The
connection applicant needs to provide these dafaglthe IESO Market Entry process.

3.5 Connection Equipment
3.5.1 HV Switches
Table 5: Specifications of HV Switches
o . Continuous Current Short Circuit
Identifier Voltage Rating Rating Symmetrical Rating
All 145 kv 1200 A 40 kA
3.5.2 HV Circuit Breakers
Table 6: Specifications of HV Circuit Breakers
. Continuous -
Identifier Voltgge Interruptlng Current Short .CIrCUIt _
Rating time . Symmetrical Rating
Rating
All 145 kV 50 ms 1200 A 40 kKA
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3.5.3

Tap Line

Table 7: Impedance of Facility Tap Line

Positive-Sequence Impedance Zero-Sequence Impedance
Circuit L(ekrﬁ)th (pu, SS=100MVA, Vg=118.05KV) | (pu, S;=100MVA, V5=118.05 kV)
X B R X B
CP1J 11.9 0.0363 0.0064 0.0279 8.003
3.6 Updated Information for Shared Nextera

Equipment

The following information updates the parameterdtie main step up transformer and
transmission lines that will be shared betweerptiogect and the previously assessed Bornish,

Jericho and Adelaide Wind Energy Centres.

Table 8: Main Step-Up Transformer Data

Unit | Transformation Reting (V) Plcr:;l)tg::;r?fg l(Jsl:‘)C <orfgLreton Tap
(ONAN/ONAF/OFAF) 5= 256 Mya | HV-Side |LV-Side
ol ULTC@ LV
a'lr'3 : 525/121 256/341/426 0.0022+j0.14 Yg 133.1-108.9 KV, 3
steps

Table 9: Impedance of Intermediate Transmission Lies

Positive-Sequence Impedance

Zero-Sequence Impedance

Circuit L(ekr;ﬁ)th (pu, S$5=100MVA, V5=118.05KkV) | (pu, Ss=100MVA, Vg=118.05 kV)
X B R X B

J1BTS 145 0.0316 0.0114 0.0393 60.00

BTS1P 11.4 0.0249 0.0084 0.0309 8.004

3.7

Wind Farm Control System

The proposed wind farm will be equipped with thens¢ns Remote Control and Monitoring
System. This control system is designed to interfaith each WTG in the wind farm for

regulating system voltage, and real and actual péovehe entire wind farm.

The proposed wind farm will also be equipped witeparate Programmable Logic Control (PLC)
to help coordinate and control fixed reactor angbc#tor banks within the wind farm.

Voltage

Control

« Voltage, VAR and Power Factor Control

The voltage control of the wind farm is managedhbyouter and inner control loop. The HV
system voltage is controlled by the outer loop myadaby the Siemens Remote Control and
Monitoring system. A feedback of the HV systemtageé is received by the Siemens Remote
Control and Monitoring system and voltage refersrare sent to each wind turbine controllers at
the individual wind turbines. By way of the winutthine controllers, the terminal voltages are

controlled via the inner loop control.
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The Siemens SWT 2.3 - 113 does not have powerrfact@active power regulation.
* Fixed Reactor and Cap Bank Control and Coordination

Reactors or capacitors installed within the winahfavill be controlled by an independent PLC.
Reactive devices will be switched with the objeetio minimize wind farm reactive output while
ensuring that the terminal voltages of each turbirewithin operational limits.

The voltage control functions enable the proposied iarm to operate in voltage control mode
and control voltage at a point whose impedancee(bas rated apparent power and voltage of the
project) is not more than 13% from the connectioimip Thus, it is acceptable to the IESO.

The function of voltage control meets the requirsta®f the Market Rules.

Frequency Control

The Siemens Remote Control and Monitoring systesmahfainction of frequency droop control
which controls the wind farm power output basednugh@ grid frequency. This function is similar
to governor droop control for a conventional ratgtgenerator. The function of frequency control
meets the requirements of the Market Rules.

Inertia Emulation Capability

The Siemens SWT 2.3 MW wind turbines are curremtigble to provide any form of Inertia
Emulation capability. The IESO reserves the righigk the connection applicant to install this
function in the future, should it become commetgialailable for the proposed wind turbine.

-End of Section-
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4. Short Circuit Assessment

Fault level studies were completed by the transmitt examine the effects of the project on fault
levels at existing facilities in the surroundingar Studies were performed to analyze the fault
levels with and without the project and other rélgecommitted generation projects in the system.

The short circuit study was carried out with thiofeing primary system assumptions:

(1) Generation Facilities In-Service

East

Lennox G1-G4 Chenaux G1-G8
Kingston Cogen  G1-G2 Mountain Chute G1-G2
Wolf Island 300 MW Stewartville G1-G5
Arnprior G1-G2 Brockville Gl

Barrett Chute G1-G4 Havelock Gl

Chats Falls G2-G9 Saunders G1-G16
Cardinal Power  G1, G2

Toronto

Pickering units G1, G4-G8 Sithe Goreway G11-13, G15
Darlington G1-G4 TransAlta Douglas G1-G3
Portlands GS G1-G3 GTAA G1-G3
Algonquin Power G1, G2 Brock west G1
Whitby Cogen Gl

Niagara

Thorold GS GTG1, STG2 Beck 2 G11-G26
Beck 1 G3-G10 Beck 2 PGS G1-G6
Decew G1, G2,ND1

South West

Nanticoke G1, G2, G5-G8 Kingsbridge WGS 39.6 MW
Halton Hills GS  G1-G3 Amaranth WGS 199.5 MW
Bruce

Bruce A G1-G4 Ripley WGS 76 MW
Bruce B G5-G8 Underwood WGS 198 MW
Bruce A Standby SG1

West

Lambton units G3-G4 Imperial OIl Gl
Brighton Beach G1, G1A, G1B Kruger Port Alma WGS 120MW
Greenfield Energy Centr&1-G4 Gosfield Wind Project 50.6 MW
St. Clair Energy Centre CTG3, STG3, CTG4, STG4 Ilerdgnergy Chatham WF 101 MW
East Windsor Cogen G1-G2 Raleigh Wind Energy Centi#8 MW
TransAlta Sarnia G861, G871, G881, G891  Talbot Wiath 98.9 MW
Ford Windsor CTS STG5 Dow Chemicals G1, G2, G5
TransAlta Windsor G1, G2 Port Burwell WGS 99 MW
West Windsor Power G1, G2 Fort Chicago London Coge?3 MVA

Great Northern Tri-Gen Cogen 15 MVA

(2) Previously Committed Generation Facilities
* Bruce G1, G2 » Port Dover and Nanticoke

« Big Eddy GS and Half Mile Rapids GS * Grand Renewable Energy
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*  White Pines Wind Farm * Greenfield South

* Ambherst Island  Comber East C24Z

e York Energy Centre e« Comber West C23Z

e Conestogo Wind Energy Centre 1 ¢ Pointe-Aux-Roches Wind
» Dufferin Wind Farm * South Kent Wind Farm

«  Summerhaven Wind Farm

(3) Recently Committed Generation Facilities
* Bluewater Wind Energy Centre » East Lake St. Clair Wind

Jericho Wind Energy Centre
Bornish Wind Energy Centre
Goshen Wind Energy Centre

Cedar Point Wind Power Project Phase Il

Adelaide Wind Energy Centre

Adelaide Wind Power Project
Gunn’s Hill Wind Farm
Silvercreek Solar Park

K2 wind

Armow

* Grand Bend Wind Farms 300 MW wind at Orangeville
e Grand Valley Wind Farms (Phase 3) 100 MW wind at S2S
* Erieau Wind

(4) Existing and Committed Embedded Generation

 [Essaarea: 264 MW ¢ Niagara area: 52 MW

¢ Ottawa area: 90 MW * Southwest area: 348 MW
e East area: 580 MW e Bruce area: 26 MW

e Toronto area: 168 MW ¢ West area: 585 MW

(5) Transmission System Upgrades
e Leaside - Bridgman reinforcement: Leaside TS teBICT: new 115 kV circuit
(CAA2006-238);
e St. Catherines 115 kV circuit upgrade: circuits RIB10S and Q11S (CAA2007-257);
e Tilbury West DS second connection point for DEShagement using K2Z and K6Z
(CAA2008-332);
e Second 500kV Bruce-Milton double-circuit line (CAB26-250);
* Woodstock Area transmission reinforcement (CAA2Q68);
o Karn TS in service and connected to M31W & M32Whaersol TS
o W7W/W12W terminated at LFarge CTS
0 Woodstock TS connected to Karn TS
¢ Lower Mattagami expansion - H22D line extensiomfridarmon to Kipling (CAA2006-
239);
* Rodney (Duart) TS DESN connected to W44LC and W488&KkV circuits (CAA2007-
260)
(6) System Operation Conditions
e Lambton TS 230 kV operategben ¢ Cherrywood TS north & south 230kV buses

» Claireville TS 230 kV operategpen operatecdpen
e Leaside TS 230 kV operategen ¢ Richview TS 230 kV bus operategen
e Leaside TS 115 kV operategen e All tie-lines in service & phase shifters on neltegps

* Middleport TS 230 kV bus operated ¢ Maximum voltages on the buses
e Hearn SS 115 kV bus operatagkn

Table 10 summarizes the projected fault levelséitifies near the project with and without the
project and other recently committed generationegts.
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Table 10: Fault Levels at Facilities near the Projet

Before the A NG ISR Lowest Rated
Station projects and other_ Circuit Breaker
committed projects
3-Phase|] L-G 3-Phase| L-G ey
Symmetrical Fault (KA)*
Bruce A 500 kV 37.13 41.72 38.09 42.66 63
Bruce A 230 kV 42.82 54.20 44.36 55.86 60***
Bruce B 500 kV 36.92 41.55 37.85 42.53 80
Longwood 500 kV | 20.04 20.95 20.77 21.99 63
Longwood 230 kV | 37.36 44.74 38.35 46.04 63
Evergreen 500 kV - - 15.71 14.03 63
Parkhill TS 121 kV - - 14.50 6.81 40
Bornish TS 121 kV - - 10.84 9.19 40
Cedar Point 11 121 kV - - 5.58 4.47 40
Jericho WEC 121 kV| - - 8.00 8.39 40
Asymmetrical Fault (kA)*
Bruce A 500 kV 54.40 63.15 55.76 64.45 74.9
Bruce A 230 kV 57.47 | 78.24** 59.39 | 80.43* 72.6%**
Bruce B 500 kV 54.27 63.52 55.57 64.89 89.5
Longwood 500 kV | 24.36 26.68 25.27 27.97 68.9
Longwood 230 kV | 45.70 57.93 47.03 59.68 78
Evergreen 500 kV - - 19.01 18.03 B3 ****
Parkhill TS 121 kV - - 18.62 6.91 4Qr***
Bornish TS 121 kV - - 12.92 9.84 4Qr***
Cedar Paint Il 121 kV - - 6.13 4.74 64
Jericho WEC 121 kV| - - 9.37 10.49 4Qr***

* Based on a pre-fault voltage level of 550 kV 50 kV buses, 250 kV for 230 kV buses, and 127
kV for 115 kV buses.

*The asymmetrical fault level is based on a brealantact parting time of 44 ms.

**Three lower rated Bruce A 230 kV breakers (D1L&11L82 and L23T25) are scheduled to be
replaced by December 2012 (see CAA ID#2010-EX5Ih¢ listed lowest rated circuit breaker
value for Bruce A 230 kV assumes these breakergylreplaced.

*»***The symmetrical rating was used as the asymmatrrating has not been provided.

Table 10 shows the interrupting capability of tld® &V and 121 kV circuit breakers within the
newly built network are adequate for the anticigdsault levels.

The results also show that the line-to-ground asgtrioal fault current at Bruce A 230 kV before
and after the incorporation of the projects angodommitted projects will exceed the
interrupting capability of the existing breakersisTissue has been investigated in tH{eS2A
addendum for the project of Bruce G1 and G2 reffahA ID 2004-163), where the IESO has
identified a requirement to replace all the Bru88 RV breakers with higher fault current
interrupting capability and assessed potentialgaiton measures for this issue until these circuit
breakers are replaced. Hydro One has planned kacesfhe Bruce 230 kV breakers.

With the exception of Bruce A 230 kV, the interingtcapability of the lowest rated circuit
breakers near the project will not be exceeded #fteincorporation of the project.

-End of Section-
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5. Protection Impact Assessment

A Protection Impact Assessment (PIA) was complétetiydro One, included in Appendix B of
this report, to examine the impact of the projetegisting transmission system protections. The
summary of the PIA report is presented below.

Protection Changes

The changes to the existing transmission prote&ystems required to incorporate the project,
which were included in the system impact studiesssammarized in Table 11.

In addition, with either the Evergreen-by-LongwamdBruce-by-Evergreen circuit out of service,
low infeed from the wind farm can result in delayadlt clearing. With low infeed, a fault near
Evergreen SS would not be seen by the Evergregmd@é&ctions nor by the remote stations’ Zone
1 due to the fault location being within Zone 2atearesulting in a fault clearing time of up to 400
ms. Hydro One will implement a relay logic desigratidress the weak infeed scenario which will
be elaborated in the planning document in preparatf the detailed design.

Table 11: Proposed Protection Changes to Circuit BE2L

Existing Revised
Station Zone | Reach Reach Comments
(km) (km)
0 X X
1 149 120 Set at 80% of the line segment impedance o
Evergreen SS.
Bruce ATS -
Set at 125% of the maximum apparent
2 233 188 ;
impedance seen for a fault at Evergreen S§.
5 - -
1 149 o9 Set at 80% of the line segment impedance (o
Evergreen SS.
Longwood TS -
Set at 125% of the maximum apparent
2 233 46 ;
impedance seen for a fault at Evergreen S§.
1 i o9 Set at 80% of the line segment impedance (o
Evergreen SS Longwood TS.
to Longwood ,
TS 5 i 46 Set at 125% of the maximum apparent
impedance seen for a fault at Longwood T§.
Set at 80% of the line segment impedance o
1 - 120
Evergreen SS Bruce ATS.
to Bruce ATS 9 ) 188 Set at 125% of the maximum apparent
impedance seen for a fault at Bruce A TS.

Telecommuni cation Requirements

New digital and PLC (main and alternate) facilitigl be installed at the Evergreen SS in order
to establish necessary connections for teleproteciihe links will be established to both Bruce A
TS and Longwood TSSignal exchange is also required between Everds&eand the project’s
step-up station (Parkhill CTS). All communicatiamks are to be redundant and fully separated
with geographic diversity

The PIA concluded that it is feasible to conneetpiojects at the proposed location as long as the
PIA proposed changes to the transmission configuragprotection hardware, protection settings,
and telecommunications are made.

-End of Section-
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6. System Impact Studies

The technical studies focused on identifying thpawt of the projects on the reliability of the
IESO-controlled grid. They include a thermal loadassessment of transmission lines, system
voltage performance assessment, transient stahdgtgssment of the proposed and major
surrounding generation units, ride-through capighilf the project and relay margin evaluation for
transmission circuits. This chapter also invesegadhe performance of the proposed control
systems and the reactive power capability of tlegept in comparison to the Market Rules’
requirements.

6.1 Study Assumptions

In this assessment, the 2014 summer base casesisegrevith the following assumptions:

(1) Transmission Facilities All existing and committed major transmissionilities with 2014
in-service dates or earlier were assumed in serVice committed facilities primarily include:

e Second 500kV Bruce-Milton double-circuit line (CABR6-250);
* Nanticoke and Detweiler SVCs;
e Buchanan TS: one 250 Mvar shunt capacitor;

(2) Generation Facilities: All existing and committed major generation fa@k with 2013 in-
service dates or earlier were assumed in serviee pfimary committed generation facilities
are outlined in the assumptions for short circuitlg, Section 4.

(3) BasecasesThree basecases in terms of load level were ustikiisIA studies: peak load,
shoulder load, and light load. The projects weoeiiporated into each case. The generation
dispatch philosophies for the three cases arellasvi

Peak Load Basecase

« All committed and existing generation in the Soutktvand Bruce areas were maximized,
including 8 units at Bruce;

e Gas generation, in conjunction with maximum windgmtion, in the West area was
dispatched to achieve a NBLIP transfer of approxétye2000MW;

< Generation in the North areas was dispatched tiewela Flow South transfer of
approximately 1250MW;

« Generation in the Greater Toronto Area included Riakering units, four Darlington
units and four Sithe Goreway units;

Shoulder Load Basecase

» All committed and existing generation in the Bracea was maximized,;

* Renewable and minimum level gas generation in tlestWas dispatched to achieve an
NBLIP transfer of approximately 986MW;

« Generation in the North areas was dispatchedhieae a Flow North transfer of
approximately 500MW;

e Generation in the Greater Toronto Area included Riakering units and four Darlington
units;

« Generation in the Southwest area was then dispatohealance the load;

Light Load Basecase

« All dispatchable gas units out of service;
e Minimum hydraulic generation;
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* Nuclear generation limited to three Pickering uritg Darlington units and five Bruce
units;

» Existing Southwest, West and Bruce area wind géioara service;

* Incorporation of the projects into the system;

The system demand and the primary interface fldves the incorporation of the projects are
listed in Table 12.

Table 12: System Demand and Primary Interface Flowfr Basecases (MW)

Basecase System Demand| NBLIP | FABC | FETT | QFW FS FIO
Peak Load 26880 2023 641p 6913 1146 1250 1585
Shoulder Load 20716 986 641P 6707 1055 -4B8 1309
Light Load 11621 643 3845 906 34 -1048 746

6.2 Special Protection System (SPS)

The BSPS is a collection of special protectionesystinstalled at the Bruce B switching station
(SS) and other stations which perform pre-definmttrol actions, including generation rejection,
load rejection and reactor switching. These coratetibns are initiated in response to recognized
contingencies by monitoring the electrical conracttietween nodes in southern Ontario. The
primary purpose of the BSPS is to allow increagedcpntingency transfers on the existing
transmission facilities emanating from the Brucelear generation station (NGS).

The BSPS is classified as a “Type 1 Special Priote&ystem”, and conforms to criteria and
guidelines specified in NPCC Directory #7 for spéprotection system.

The IESO has identified a requirement that windegation stations connecting near the Bruce
NGS must connect to and participate in the BSP8etasled in the SIA report and addendum for
Hydro One BSPS modifications (CAA ID 2005-EX222heTincorporation of wind generation
rejection (G/R) to the BSPS is considered a newB&htrol action. This new control action will
provide the IESO with increased operating flexipitiuring transmission outage conditions.

Special protection system facilities must be insthht the projects to accept a single pair (A & B)
of G/R signals from the BSPS, and disconnect frmerg§reen SS with no intentional time delay,
when armed by the IESO following a triggering cogéncy. These special protection system
facilities must also comply with the NPCC Directefy for special protection systems. In
particular, if the SPS is designed to have ‘A’ @idprotection at a single location for
redundancy, they must be on different non-adjaeertiical mounting assemblies or enclosures.
Also, two independent trip coils are required oaaiers that are part of the SPS. The applicant
must provide two dedicated communication chanseligarated physically and geographically
diverse, between the projects and the Bruce NGS.

To disconnect the project from the system for GiRwltaneous tripping of the 500 kV and 121
kV breakers at Parkhill CTS shall be initiated witthaccompanying breaker failure response.
After being tripped by the BSPS, the closing of bheakers is not permitted until approval is
obtained from the IESO.

Alternative solutions to disconnect the projectirthe system for G/R may be acceptable upon
the approval of the IESO.

The BSPS shall also be expanded to recognize sicerttiection of the circuits in the Bruce-to-
Longwood corridor. A Facility Description Docume/DD) describing the functionality of the
expanded BSPS has to be provided to the IESO bydHyde in a timely manner to allow for the
required approvals of the BSPS to be obtained.
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6.3 Reactive Power Compensation

The Market Rules require generators to inject ahavaw reactive power continuously (i.e.
dynamically) at a connection point equal to up3&63of the generator’s rated active power at all
levels of active power output; except where a lessetinually available capability is permitted

by the IESO. A generating unit with a power factmge of 0.90 lagging and 0.95 leading at rated
active power connected via impedance between thergtor and the connection point not greater
than 13% based on rated apparent power providesguéred range of dynamic reactive
capability at the connection point.

Dynamic reactive compensation (e.g. D-VAR or SVE)dquired for a generating facility which
cannot provide a reactive power range of 0.90 fagygower factor and 0.95 leading power factor
at rated active power. For a wind farm with an ingece between the generator and the
connection point in excess of 13% based on ratpdrapt power, provided the WTGs have the
capability to provide a reactive power range oDdd&yyging power factor and 0.95 leading power
factor at rated active power, the IESO acceptsttiegatvind farm compensate for excessive
reactive losses in the collector system of thegatojvith static shunts (e.g. capacitors and
reactors).

The SIA proposed a solution for the project to nieetMarket Rules requirements on reactive
power capability. However, the applicant can degloy other solutions which result in its
compliance with the Market Rules. The applicantldleable to confirm this capability during the
commission tests.

Dynamic Reactive Power Capability

The Siemens SWT 2.3 MW WTGs can deliver IESO reglidynamic reactive power at rated
power and at rated terminal voltage. Thus, thermineed to install additional dynamic reactive
power device.

Static Reactive Power Capability

In addition to the dynamic reactive power requiratridentified above, the projects have to
compensate for the reactive power losses withirpthgcts’ network to ensure that it has the
capability to inject or withdraw reactive power tap33% of its rated active power at the
connection point. As mentioned above, the IESOtedhis compensation to be made with
switchable shunt admittances.

Load flow studies were performed to calculate théisreactive compensation, based on the
equivalent parameters provided by the connectigtiggntfor the projects.

The reactive power capability in lagging power ¢aaf the projects was assessed under the
following assumptions:

» typical voltage of 545 kV at the connection point;
* maximum active power output from the equivalent WTG

e maximum reactive power output (lagging power factam the equivalent WTG, unless
limited by the maximum acceptable WTG terminal ag#;

*  maximum WTG voltage of 1.05 pu;

* main and intermediate level step-up transformer O&&re available to adjust the LV
voltage as close as possible to 1 pu voltage, vetigeiring the intermediate transmission
and collector bus voltages within the Nextera systi® not exceed 1.05 pu. No voltage
limitations for the Cedar Point facility have bespecified.

22 CAA ID 2011-445 Final Report — June 4th, 2012



System Impact Assessment Report System Impact Studies

The reactive power capability in leading power dacif the projects was assessed under the
following assumptions:

» typical voltage of 545 kV at the connection point;
* minimum (zero) active power output from the equevalWTG;

* reactive power consumption (leading power factenemuired to meet the Market Rules
requirement from the equivalent WTG.

e minimum acceptable WTG voltage is 0.9 pu, as peGNbltage capability;

* main and intermediate level step-up transformer O&&re available to adjust the LV
voltage as close as possible to 1 pu voltage, vetnigeiring the intermediate transmission
and collector bus voltages within the Nextera systi® not fall below 0.95 pu. No
voltage limitations for the Cedar Point facilityMeabeen specified.

The IESO'’s reactive power calculation used theaent electrical model for the WTG and
collector feeders as provided by the connectiotiegq. It is important that the project have
proper internal design to ensure that the WTGsatéimited in their capability to produce active
and reactive power due to terminal voltage limit®ther project internal limitations. For example,
it is expected that the transformation ratio of WG step up transformers will be set in such a
way that it will offset the voltage profile alonlget collector, and all the WTG would be able to
contribute to the reactive power production ofphgect in an equal amount.

Based on the equivalent parameters for the wind faovided by the connection applicant, a
static capacitive reactive power compensation ragdMvar at 121 kV is required to be installed
at the Parkhill 121 kV bus to meet the reactive @oinjection requirement at the connection
point. No reactor is required to meet the reaqgbieeer withdrawal requirement. A detailed
summary of the results with reactive power compmsas provided in Table 13.

Table 13: Reactive Power Capability at the PCC

Intermediate Collector |Max/Min Generator ]
Operation | Bus Voltage | Bus Voltage | Terminal Voltage Egﬁﬁ?ﬁgg\r/)e PCC(lxlc;ltage
(kV) (kV) (pu)
Lagging PF 125.8 34.4 1.043 +134.0 545 kV
Leading PF 121 34.5 0.90 -203.3 545 kV

The required capacitive compensation will neede@tranged into at least 4 approximately equal
steps to allow for flexibility in adjustment of rdave power production. It shall also be
implemented as a part of wind farm control systeat automatically controls the switching of
capacitor banks to regulate the overall WTGs’ rieactutput to around zero.

Static Reactive Power Switching

The IESO requires the voltage change on a singlaaitor switching to be no more than 4 % at
the any point in the IESO Controlled Grid. A switadp study was carried out to investigate the
effect of the new shunt capacitor banks on theagelichanges. It was assumed that the largest
capacitor step size is 30 Mvar. To reflect a reabbnrestrictive system condition, the voltage
change study was studied under light load conditeomd assumed one Bruce to Longwood circuit
out of service.

Table 14: Voltage Changes Due to Static Reactive @pensation Switching

Capacitor at 121 kV bus| Parkhill 121 kV voltage | Evergreen SS voltage
Pre-switching 120.2 kV 542.0 kV
Post-switching 122.2 kV 544.1 kV

AV 1.7% 0.4%
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Table 14 shows that switching a single capacit@Mvar results in less than 4 % voltage
change at the connection point, therefore meetiadvtarket Rules’ requirement.

6.4 Overvoltage Management at Evergreen SS

Due to the long length of Bruce-by Evergreen 500ck¢uit, voltages at Evergreen SS may
exceed maximum continuous levels of 550 kV spatifig Appendix 4.1 of the Market Rules
under certain operating scenarios.

The voltage analysis was carried out under theviellg assumptions:
* Voltage of 550 kV at Bruce ATS
» Evergreen-by-Longwood circuit out of service

* Cedar Point I, Jericho, Bornish and Adelaide WT#dine with their proposed
collector systems disconnected

e Parkhill CTS and Bornish TS remaining connecteBvergreen SS

Table 15: Voltage Analysis Results at Evergreen SS

Bus Voltage with Evergreen-by-Longwood circuit out of service

Evergreen SS 500kV 561 kV

Table 15 shows the simulation results which indichat the voltage at Evergreen SS could be as
high as 561 kV. To manage the high voltage conaeEvergreen SS, Hydro One and the
connection applicant have proposed to install highted equipments that a maximum continuous
voltage of at least 570 kV can be sustained. Tdligion is acceptable to the IESO.

Thus, 500kV equipment at Evergreen SS and thegirojast be able to sustain a maximum
continuous voltage of 561 kV as per the study teslihe connection applicant shall also ensure
that the equipments within the project have theabdity to operate when the voltage at Evergreen
SSis as high as 561 kV. Fault interrupting degicEvergreen SS and the project must be able to
interrupt fault currents at voltages as high asiB61

Alternate solutions to manage high voltage concaay also be acceptable upon the approval of
the IESO.

6.5 Wind Farm Voltage Control System

As per the Market Rules requirements, the wind $asiall operate in voltage control mode by
using all voltage control methods available witthie projects. The automatic voltage regulation
philosophy for the projects is summarized as fadow

(1) All WTGs control the voltage at a point whose imaece (based on rated apparent power
and voltage of the projects) is not more than 18%mfthe connection point. Appropriate
control slope is adopted for reactive power shaamgpng the WTGs as well as with
adjacent generators. The reference voltage wiigeeified by the IESO during operation.

(2) Capacitor banks are automatically switched in/outgulate the overall WTGs' reactive
generation to around zero output. The dead bancafoacitor switching will be set to
about +60% size of the smallest capacitor to acoitrol hunting.
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(3) The main transformer ULTC is adjusted, manuallaaomatically, to regulate the
collector bus voltage such that it is within normehge and close to about 1 pu. The IESO
may require automatic control for this ULTC if mahadjustment is too slow.

In this control system, the voltage control by WTabsl the overall WTGs' reactive control by
capacitor banks need to be coordinated by usirigrdift time constants.

In the event that the wind farm voltage controldrees unavailable, the IESO requires that each
WTG operate in reactive power control and mainiigimeactive power output to the value prior to
the loss of signal from the wind farm voltage cohtDepending on system conditions, further
action such as curtailing the output of the propeay be required for reliability purposes

6.6 Thermal Analysis

TheOntario Resource and Transmission Assessment Criteria requires that all line and equipment
loads be within their continuous ratings with areents in service, and within their long-term
emergency ratings with any element out of senlibenediately following contingencies, lines
may be loaded up to their short-term emergencpgativhere control actions such as re-dispatch,
switching, etc. are available to reduce the loadintpe long-term emergency ratings.

In the thermal analysis, the continuous ratingtarductors were calculated at the lowest of the
sag temperature or 93 operating temperature, with a°85ambient temperature and 4 km/h wind
speed. The long term emergency ratings (LTE) fodoators were calculated at the lowest of the
sag temperature or 127 operating temperature, with a°85ambient temperature and 4 km/h
wind speed. The short-term emergency ratings ($dionductors were calculated at the sag
temperature, with a 36 ambient temperature, 4 km/h wind speed and 1Gf¥nzious pre-load.

System Overview

The return of Bruce G1 and G2 combined with thatamdof new Bruce and Southwest Ontario
generation results in a higher flow eastward framd®. This naturally increases the flow along
the 115 kV path of circuit S2S from Owen Sound @ Stayner TS when circuit S2S is operated
closed-loop. Table 16 shows the pre-contingencgnthkresults with S2S operated closed-loop
under the defined shoulder load condition. It iatks the overloading of both circuit S2S from
Meaford TS to Stayner TS and Stayner T1. To pretrenthermal overloading, circuit S2S will be
required to operate open-loop under certain cantitafter the integration of the committed
generation projects in the area of Bruce and Scegh@ntario. Hydro One has investigated this
mitigating action and is in agreement with it.

Table 16: Pre-Contingency Thermal Results w/ S2S Closed-Lodgnder Shoulder Load Conditions

Pre-Contingency

Summer Continuous

. Lo
Circuit Flow Rating Loading (%)
S2S (Meaford-Stayner 650 A 590 A 110
Stayner T1 136 MVA 125 MVA 109

Due to the fact that the opening of circuit S2Sultesn increased flows on the parallel 230 kV
and 500 kV circuits emanating from Bruce, circuiSSvas assumed open-loop at Owen Sound
for the rest of the SIA studies in this report.

The impact of the projects on the overall systentanjunction with other committed projects,
was examined to identify if any system congestimués exist in Central and Southwest Ontario
due to 230 kV circuit or 500 kV auto-transformeerial constraints. The studies concluded that
under exceptionally high power transfers towardsomtm, generating statisiin Bruce and
Southwest Ontario may be required to curtail tbaiputs to relieve congestion. However, the
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flow into Toronto at the levels examined is notected to materialize for the next several years.
Future planning assessments for the west GreatentitoArea (GTA) are currently being
undertaken by the agencies.

With the addition of new committed generation pctgen Bruce and Southwest Ontario, flows
east into Toronto were maximized to reach 6913 M\fau the defined peak load basecase,
representing a high stress case for the west of &julpment. Under this high flow scenario, the
additional new generation projects contributedvermading some limiting elements in the
central area. Table 17 and Table 18 show the tHeasalts of limiting circuits and transformers
in Central area under peak load conditions afteiiritegration of new committed generation
projects. It shows both pre-contingency and postingency overloading of the limiting
elements. Additional simulation results based end#fined shoulder load basecase show post-
contingency overloading on circuits E8V/EQV for thes of the companion circuit. If flows were
to reach these high levels, the generating plantse Bruce and Southwest Ontario may be
required to curtail their outputs.

Table 17: Thermal Results of Limiting Circuits in the Central Area Under Peak-Load Conditions

Pre-Cont. Continuous Pre-Cont.| Post-Cont, LTE Post-Cont.
Circuit Contingency| Flow Rating (A)* Loading Flow Rating Loading
) 2 (%) ) (A) * (%)
(TrafaIgRalré-lgrin dale R17T 1059 1110 95 1577 1460 108
(TrafaIgRalr?grin dale R14T 1063 1110 96 1576 1460 108
(Erin(?allz-r:anlan) R14T+R17T| 792 840 94 1131 1090 107

Table 18: Thermal Results of Limiting Transformers in the Certral Area Under Peak-Load Conditions

, Summer § Loss of Trafalgar T15
Iy Continuous G C'ont. LTE Rating .
Transformer Flow : Loading
MVA) Rating (%) (MVA) Post-Cont. | Post-Cont.
( MVA g i
(MVA) Flow(MVA) | Loading (%)
Trafalgar T14 858.84 750 114.51 1004 1078.02 107.37
Trafalgar T15 830.20 750 110.69 1132 0.00 0.00
Claireville T13 782.34 750 104.31 988 846.71 85.70
Claireville T14 796.55 750 106.21 995 861.85 86.62
Claireville T15 789.09 750 105.21 995 853.96 85.83

Local 500 kV Area Overview

The effects of the project on the thermal loadiofgthe 500kV transmission system in the Bruce
area were examined. The peak-load basecase wafouskdrmal analysis due to the high flows
out of the Bruce Area. Preliminary simulation résshow the incorporation of the projects
primarily increase flow on the 500 kV circuits erating from Bruce TS and Longwood TS. This
reduces the loading on 500 kV auto-transformeBrate A TS and Longwood TS and marginally
increases the flow on 230 kV corridors from Bruaeigwood to the GTA area. Therefore, only

the 500 kV circuits were examined to assess thegmyi thermal impact of the projects.
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Table 19: Circuit Ratings

Circuit From To Con_tinuous L.TE
Rating (A) Rating (A)
B560V Bruce ATS Claireville TS 2820 3620
B561M Bruce BTS Milton TS 2820 3620
B501M Bruce BTS Milton TS 2820 3660
B502M Bruce ATS Milton TS 2820 3660
B562E Bruce ATS Evergreen SS 2820 3660
E562L Evergreen SS Longwood TS 2820 3660
B563A Bruce BTS Ashfield SS 2820 3660
A563L Ashfield SS Longwood TS 2820 3660
N582L Nanticoke TS Longwood TS 2820 3660

Pre-contingency thermal loadings of 500 kV circaits shown in Table 20. It shows that there is
no pre-contingency equipment overloading.

Table 20: Pre-Contingency Thermal Assessment Resslit Circuits

Circuit Loading Summer Percent of

Pre-Contingency Continuous Continuous Rating
Circuit (A) Rating (A) (%)
B560V 1514 2820 53.69
B561M 1533 2820 54.36
B501M 1527 2820 54.15
B502M 1513 2820 53.65
B562E 134 2820 4.75
E562L 453 2820 16.06
B563A 60 2820 2.13
A563L 279 2820 9.89
N582L 1348 2820 47.80

The following contingencies were simulated for tiveuit thermal analysis:

(1) Simultaneous loss of 500 kV circuits B560V and B564 500 kV circuits B560V and
B561M are main arteries out of the Bruce Area. [blss of these circuits results in higher
transfers on the remaining circuits emanating fBmnce area.

(2) Simultaneous loss of 500 kV circuits E562L and A563 This loss results in the
projects and K2 generating radially onto the Br&@6 kV system, resulting in a higher
flow emanating from Bruce TS.

Post-contingency circuit loading results are suniwedrin Table 21. The results show that
there is no post-contingency thermal concern orb@ekV circuits and that the project
does not introduce any thermal constraints.
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Table 21: Post-Contingency Thermal Assessment Retl- Circuits

Circuit Long Loss of B560V+B561M | Loss of E562L+A563L

Loading Pre- Summer Percent of Term Circuit Circuit

Contingency | Continuous | Continuous | Emergency | Loading % of Loading % of
Circuit (A) Rating (A) | Rating (%) | Rating (A) | Post (A) LTE Post (A) LTE
B560V 1514 2820 53.69 3620 0 0.00 1659 45.83
B561M 1533 2820 54.36 3620 0 0.00 1693 46.77
B501M 1527 2820 54.15 3660 2528 69.07 1685 46.04
B502M 1513 2820 53.65 3660 2510 68.58 1672 45.68
B562E 134 2820 4,75 3660 479 13.09 385 10.52
E562L 453 2820 16.06 3660 829 22.65 0 0.00
B563A 60 2820 2.13 3660 393 10.74 280 7.65
A563L 279 2820 9.89 3660 675 18.44 0 0.00
N582L 1348 2820 47.80 3660 1859 50.79 938 25.63

6.7 Voltage Analysis

TheOntario Resource and Transmission Assessment Criteria (ORTAC) states that with all
facilities in service pre-contingency, the follogioriteria shall be satisfied:

* The pre-contingency voltages on 500 kV buses mutséxceed 550 kV or be less than
490 kV and voltages on 230 kV buses cannot excBek¥ be less than 220 kV;
« The post-contingency voltages on 500 kV buses muts¢éxceed 550 kV or be less than
470 kV and voltages on 230 kV buses cannot excBek¥ be less than 207 kV;
* The voltage drop following a contingency must nateed 10% pre-ULTC and 10% post-
ULTC.
The voltage performance of the IESO-controlled gras evaluated by examining if pre- and post-
contingency voltages and post-contingency voltdganges remain within criteria at various
facilities.

The following two contingencies were simulated:

(1) Simultaneous loss of 500 kV circuits B560V and B564 500 kV circuits B560V and
B561M are main arteries of the FETT interface whexds the load centre in the GTA. This
contingency is the most severe contingency fovdigage profile. The contingency was
simulated assuming automatic switching of the Brarwg Longwood reactors post-
contingency. The defined peak load case was used.

(2) Loss of the Parkhill 500/121 kV Transformer:Using the defined light load casée loss of
the main 500/121 kV Parkhill transformer was ass#sshe study was conducted assuming
Cedar Point Il Wind Project and Bornish, Adelaidericho Wind Energy Centres were in-
service and absorbing reactive power close to thakimum capability pre-contingency. As
generating stations help control voltages pre-ogetncy, the simultaneous loss by
configuration of these wind farms may result imgfigant voltage changes post-contingency.

The study results summarized in Table 22 and TZBledicate that voltages at Evergreen SS can
rise above 550 kV for the loss of the entire 500/&¥ network. This concern can be mitigated by
installing higher rated equipments as outlinedeiction 6.4.
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Table 22: Voltage Analysis for Peak Load Case

Monitored Busses Pre-Cont Loss of B560V + B561M
Bus Name Base Voltage Pre-ULTC Post-ULTC
kv kv kv % kv %
Longwood TS 500 545.6 540.3 -1 543.6 -0.4
Bruce ATS 500 548.3 547.5 -0.1 547.9 -0.1
Bruce B SS 500 549 549 0 549 0
Evergreen SS 500 546.8 542.2 -0.8 54418 -0.4
Milton SS 500 528.9 501.8 5.1 510.4 -3.5
Claireville TS 500 526.7 503.6 -4.4 512.7 2.7
Bruce ATS 230 247.3 246.8 -0.2 247 .4 0
Longwood TS 230 245 244.9 0 246.6 0.7
Table 23: Voltage Analysis for Light Load Case
Monitored Busses - Loss of the projectsf network with maximum
var withdrawal
fus Name | Base Vollt\j‘ge Pre-ULTC Post-ULTC
kv kv % kV %
Longwood TS 500 543.4 549.6 11 549.6 1.1
Bruce ATS 500 547.6 547.7 0 547.7 0
Bruce B SS 500 548.5 548.5 0 548.% 0
Evergreen SS 500 542.7 551.3 1.6 551.3 1.6
Bruce ATS 230 247.4 247.6 0.1 247.4 0.1
Longwood TS 230 245.3 247.6 0.9 247 .4 0.9

6.8 Steady State Voltage Stability

TheOntario Resource and Transmission Assessment Criteria (ORTAC) states that the maximum
acceptable pre-contingency power transfer musOBg lbwer than the voltage instability point of
the pre-contingency P-V curve, and 5% lower thawbitage instability point of the post-
contingency P-V curve.

The voltage performance of the IESO-controlled grads evaluated by examining if the FABC
transfer after the incorporation of the project tedbe above requirement based on pre- and post-
contingency and post-contingency P-V curves undakpoad conditions. The contingency of
simultaneous loss of B560V+561M was selected falyshg the post-contingency steady-state
voltage stability as it is the worst-case contingeim terms of system voltage stability. For this
recognized contingency, two post-contingency sdéesaeither tripping the reactors at Bruce and
Longwood or no tripping of these reactors are itigaged. Only the voltage responses at
Claireville 500kV were recorded as it is the magical point in the system in terms of system
voltage stability performance.

Figure 3, Appendix A shows the steady-state voltagponses at Claireville 500kV as the FABC
transfer increases under the pre-contingency siceaiadl two post-contingency scenarios. It
indicates that the maximum FABC transfer underpttgecontingency scenario, post-contingency
reactor tripping scenario, and post-contingencyaaator tripping scenario are 8748 MW, 7256
MW, and 6766 MW, respectively. The pre-contingeR&BC transfer is 6412 MW. Thus, the
pre-contingency FABC transfer is 10% lower thanvbiage instability point of the pre-
contingency P-V curve, and 5% lower than the vatmgtability point of the post-contingency P-
V curve, under either reactor tripping or no reattipping scenario. It can be concluded that the
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steady-state voltage stability of the system dfierincorporation of the project conforms to the
Market Rules’ requirement.

6.9 Transient Stability Performance

Transient stability simulations were performed éedimine if the power system can be transiently
stable for recognized fault conditions. In partgurotor angles of generators at Bruce GS,
Darlington GS, Pickering GS and Greenfield GS weomitored. Simulations were performed
under both the peak and shoulder load conditiomsgkier only results for the peak load condition
are provided as the flows out of the Bruce Areaenegher representing the more critical case for
transient stability performance.

Transient stability analyses were performed comsigaecognized faults in Southwest Ontario.
Four contingencies were simulated as shown in T2dble

The simultaneous loss of B560V and B561M was sitedlaince it is the worst contingency in
terms of the transient stability of Bruce genemgtimits and GTA voltage stability.

The simultaneous loss of BS63A and B562E was sitedlaince it results in having the projects
and K2 wind farm radially connected to Longwood Tsevaluate the transient stability
performance of the West area.

The simultaneous loss of A563L and E562L was sitedlaince it results in having the projects
and K2 wind farm radially connected to Bruce TSevtaluate the transient stability performance
of Bruce generating units.

Finally, an un-cleared 3-phase fault at the ParkRil kV bus was simulated to ensure that the
failure of the projects’ internal protections doed adversely impact the stability of the IESO
controlled grid.

Table 24: Simulated Contingencies for Transient Staility Analysis
| Fault Clearing B/L | !
Contingency | Location el Time (ms) sy | EHEUT ) el
Type Time Location
Local Remote | (ms)
10s for
B560V+B561M | Bruce | LLG 66 o1 124| BS6OV | Claireville
15s for Milton
B561M
B563A + B562E | Bruce | LLG 66 91 ; 10s | Ashfield
Evergreen
A563L + E562L | Longwood LLG 75 100 - 10s Longwood
LV side of main step- Parkhill
up transformer | 121 kV 3 phase Un-cleared ) ) -

*B/L RSS denotes the Bruce and Longwood Reactotchirig Schemes

Figure 4 to Figure 7, Appendix A show the transiesponses of rotor angles and bus voltages.
The transient responses show that the generatoesresynchronized to the power system and the
oscillations are sufficiently damped following simulated contingencies. It can be concluded that
none of the simulated contingencies causes transsability or un-damped oscillations.

It can be also concluded that the protection chewpgeposed in the PIA report do not have
materially adverse impact on the transient staghilftthe IESO-controlled grid.
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6.10 Voltage Ride-Through Capability

The IESO requires that the wind turbine generaaasassociated equipment within the projects
be able to withstand transient voltages and rem@imected to the IESO-controlled grid
following a recognized contingency unless the gatioes are removed from service by
configuration. This requirement is commonly refdrte as the voltage ride-through (VRT)
capability.

The Siemens SWT WTGs to be installed have VRT diipafihe VRT capability of the wind
turbines is shown in Table 2.

The VRT capability of the WTGs was assessed baseldeoterminal voltages of the WTGs under
simulated contingencies in Table 25. These conticigs result in the lowest transient voltages at
the projects.

Table 25: Simulated Contingencies for VRT Analysis

Fault Clearing

Contingency Location ?aug Time (ms)
yp Local Remote
E562L Evergreen SS 3 phase 66 100
Bruce T27 w/ EL560 BKF Bruce A500KV| 3 phase o 24 B00KY) | 569 (Claireville)

[ 98 (230 & 27.6 kV)
203 (500 kV)

Longwood T7 w/ KL582 BKF| Longwood 500 k\ 3 phas¢ 90 (230 kV) 278 (Nanticoke)

98 (27.6 kV)

Note: 3 phase faults with breaker fail have been siradlat place of line to ground (LG) faults with bkeafail, as this
represents a more conservative and more sevetdHlanlrecognized by the IESO. If voltage ride tlylo is adequate

for a three phase fault, then voltage ride throfagla LG fault will also be adequate

Figure 8, Appendix A shows the terminal voltagepmesse of the Siemens SWT WTGs. It shows
that the terminal voltages of the WTGs dip, inwwst case, to approximately 0.3 pu and remain
below 0.6 pu for about 300 ms, and recover thezeafts compared with the VRT capability of
the Siemens SWT model, the proposed WTGs are aléartain connected to the grid for
recognized system contingencies that do not rertieveroject by configuration.

However, when the project is incorporated intol&®8O-controlled grid, if actual operation shows
that the WTGs trip for out of zone faults, the IE®A) require the voltage ride-through capability
be enhanced by the applicant to prevent such trippi

The voltage ride-through capability must also bendestrated during commissioning by either
providing manufacturer test results or monitorirgesal variables under a set of IESO
specified field tests and the results should bdiable using the PSS/E model.

6.11 Relay Margin

The Market Manual 7.4 Appendix B.3.2 requires thatpwing fault clearance or the loss of an
element without a fault, the margin on all instawetaus and timed distance relays that affect the
integrity of the IESO-controlled grid, includingrgrator loss of excitation and out-of-step
relaying at major generating stations, must beat|20 and 10 percent, respectively.

Relay margin analysis was performed to determieeclits B562E or E562L will trip for out of
zone faults due to the incorporation of the prgjethe shoulder load basecase was used as it had
the highest transfers on the Bruce-by-Longwoodudisc Simulations were performed with the
projects in-service and out of service, howevely oesults for the in-service case are provided as
varying the project status had minimal impact. Tastingencies listed in Table 26 were

simulated with the results shown in Figure 9 touFég20, Appendix A.
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Table 26: Simulated Contingencies for Relay MargirAnalysis

| Fault Clearing ; . | |
Contingency | Location Fault Time (ms) B/L RSS* | Reclosure | Reclosure
Type (ms) Time Location
Local | Remote
10s for
B560V+B561M| Bruce | LLG 66 01 124 | BS6OV | Claireville
15s for Milton
B561M
A563L Longwood 3 phase 75 100 - 10s Longwoad
B563A Bruce 3 phassd 66 91 - 10s Ashfielﬂl

*B/L RSS denotes the Bruce and Longwood Reactotchirig Schemes

The relay margin plots shown in Appendix A showt tihe impedance trajectories at both ends of
circuits B562E and E562L do not penetrate the relaracteristics and have a margin of greater
than 20%, thereby meeting the Market Manual requers.

It can be also concluded that the protection adjasts proposed in the PIA report have no
material adverse impact on the IESO-controlled giith respect to relay margins.

-End of Section-

32 CAA ID 2011-445 Final Report — June 4th, 2012



System Impact Assessment Report

Appendix A: Figures

Final Report — June 4th, 2012 CAA ID 2011-445

33



Appendix A: Figures

IESO_REP_0811

Evergreen SS
i BS62E s ES62L ,
Bruce ATS E1e Longwood TS
Parkhill T3
256/341/426 MV4
525 k7 - 121 kY
Z=10%
}( ( Capacitor
Banks
= BISIP
Ya s 11.4 km, .
- Bormish TS
TIETS -
To E <
Tericho WEC I:;\_ — 45— rd
g
A -
2 5] To
l Adelaide WEC
e WA CedarPoint T1 To
VNV semenioMva Bornizh WEC
vy AN 120%V-345 k7
Cedar Pomnt 11 Wind 8 IVVA
1223 MW
Collectar #1 v
r ray
¥ \f\\/ V4 w
.. g I.-"“\,."’ .-’"\ o Collector #2

—>%D Collectar=3
%%P Collector=4

Siemens SWT 2.5 MW, 650%

Figure 1: Cedar Point Il Wind Power Project SingleLine Diagram

BRUCEB TS MILTON TS
BidI M .
AT CLAIREVILLE TS
Bi0IM MITOF
.ﬁ."ﬁﬁ‘ﬁ'l B2 ATV
- MITIT A e A5 7T
Bigoy
BRUCEATS STAYNER TS
OWEN SOUND TS 205
= BTE 1 L 28 i
§E ! Eél—l | lgg EilS
§§ o Beaverton
= g @ Grand Vatley
2 a Bl —@ Dundalk
@- - §S @ Underwood @ Amaranth
Bil
K2 Wind| i
B220
h '@ @ Ripley ® Armow Lap ELL
B2
Bomish @
s ESSA TS
Adslaide SEAFORTH TS pii i
Jericho
Cedar Point I gg_f"\_
" o Fibiesmine ORANGEVILLE TS
- =t ®
Ej Hend
Goshen

DETWEILER TS

Figure 2: Location of Cedar Point Il Wind Project
CAA ID 2011-445 Final Report — June 4th, 2012

LONGWOOD TS

34



System Impact Assessment Report

Appendix A: Figures

Claiteville S00KY Voltage
1.15 T T
I I 1 ]
' | |
P By | ey el A g SO ) . . T S S e W ) Sl P
1.13 — Pre-Contingency PV Curve ! !
—— —— Post-Contingency PV Curve w/o Reactor Tripping i i
——————— Post-Contingency PV Curve wi Reactor Tripping |
1
1_10 ] ] 1 ]
| | | ] |
| | | | |
108 I : 1 1 :
| | | |
| | | 1 |
T T T [ T
105 | i
g | | | ] |
—————————— === ol — - — - —— —— b ———
| | ——— | |
| s =S| |
1.03 : . i R | .
""" :__:'_-__':_:___""_""_'__"'_'_:___'"'_""'_""_??‘H{J\t‘ﬂ_—"':_"'__""
iz \‘ s : : I g7z s
| [ s 1
SROL | s oo SETRANIVE 4 Ao Moo (i st (e
| | 7256 1w i
: I 1
0.98 ]
6000 6500 7000 7500 8000 8500 9000 9500
FABC MW FLOW

Figure 3: Voltage performance at Claireville 500kWs. FABC transfer

Final Report — June 4th, 2012

CAA ID 2011-445

35



IESO_REP_0811

Appendix A: Figures

f CHMLw J7: COARLINGTON GI-ANGI _ f CHNL» 15: CEVERGREEN-500KY] _
se.eec === 0.0 | gy |l 1-2000 e 0.70000 |
f CHNLa 1B: CPICKERING G7-ANGI | W |l CHNLe 9+ CBRUCE-A-230KYD _
[se.o080 Ee —2t.oo | = |l1.20e0 % .70000 |
[
f CHNLw 22: CGREENFIELD GI-ANG] | = |l CHMLa B: CHANTICOKE-500KY] _
T
[7e.000 e 0.0 | ¢ |[1-20mc 0.70000 |
f CHNL= 21: CBRUCE 8 G&-ANG] _ f CHMLs 7: CLONGHOOD-500KY] _
[70. 000 0.0 | = |[1.2000 o 0.70000 |
f CHNLs 20: CBRUCE B G5-ANGL20T] _ m f CHML= &: CHILTON-S00KY] _
30,000 —————— 0.0 | o i . 2000 G ——— 0. 70000 _
f CHNL= 19: CBRUCE A G1-ANG3 | o= || CHNLw 5: CBRUCE-S0BHYT _
[F0. 600 =& o0 | ['1.2000 8 g.70000 |
_ [ 2 , T
| ! 2 |
i f z ) )
' : . |
| I Yy ! |
_ m s |
! | = L | | |
— ,. _” ] m ' ﬁ
,, 4 Lo
! : - .. \
- (=1
[=] [ ‘_ _ —]
B s 4 /
= .l.k ————
| - =
g | ”_ 4 |
- - = . !
| |
” !
3 Il
= | !
L _1= — ' [ |
o _
- @ _, i
o ! ,
g z 1 L
s O e .
| — — oL — P — e e S |
g “ H
e w : !
2 = ; |
L=} — [
— —e Tl ! | —
! |
' I
3 ) {
E i |
- s : h
= _ _
: i
(=1
T !
!
g /
| g NN // B
h
;
!
num l.\u Il Il 1o -
[ 1 I I |

20,000

16,009

12,000

G.0000

Y.0000

BUS VOLTAGES

Figure 4: B560V & B561M — LLG fault @ Willow Creek Junction with reclosure

1&. 000

14,000

10,000
ISECONDS)

TIME

B. 0000

2.0000

Final Report — June 4th, 2012

CAAID 2011-445

36



Appendix A: Figures

System Impact Assessment Report

CHML& I7: COARLINGTON GI-ANGT

CHWL# 15: CEVERGREEN-S0CKYI

c@.000

16, 000

le.q00

_ f
[50. 000 o = BT W . [1. 2000 s = 0.70000 |
f CHNL= 18: CPICKERING G7-ANGI | w |l CHNL= 9 [BRUCE-R-230KY] |
[50. 000 % 3 -ap.00 | | 1.2000 ® - X .70000 |
f CHML= 221 CGREEWFIELD G1-ANG] | 2|l CHhL= B: CHANTICOKE-SO0KY] |
[70.000 EREEEEEEEEE 0.0 | ﬂNn | 1.2c00 R 0.70000 |
f CHNL= 21: CBRUCE B Gb-ANGI | | CHNLs 7: CLONGWOOD-500KYT |
[30. 600 + + 0.0 | OC [1.2000 e ¢ 0.70000 |
f CHNLs 2G: CBRUCE B G5-ANGL2E]T | © CHHLw B: CHILTON-SOOKYI |
[70.000 ————— 4 0.0 m [1.z000 — T 0.70000 |
f CHNL# |9: CBRUCE A Gl-AMGI | = |l CHNL® 5: CBRUCE-500KYT |
7.0 ] [ 1. 2000 B——H8  0.70000 |
2
=
vl
(=)
=
= — JE—
— ¥
" (=1
kS 2
-2 — _
=]
[=]
[=]
—: |- _
(=1
(=1
L=}
I |
-
=]
=
W o
S0
— &
o [FE)
(=] =
= —
T -
-2 — |
(=)
=
=]
[=]
s I+ _
<
(=]
(=1
(=]
(=
[=]
[=]
[=]
= | | ] (N
L= I I I

&, 0000

Y. 0000

1&. 000

14,000

16.000

6. 0000

2.0000

BUS VOLTAGES

Figure 5: B562E & B563A — LLG fault @ Bruce with reclosure

Final Report — June 4th, 2012

ISECONDS]

TIME

37

CAA ID 2011-445



IESO_REP_0811

Appendix A: Figures

CHML» 17: TOARLINGTON G1-ANG]

_
B e -20.00
| CHHLw 18: CPICKERING G7-RNGT |
[so.eco K -20.00
| CHhL = 22: CGREENFIELD GI-ANGT |
[70.000 e 0.0
| CHHL# 2): CBRUCE B GR-ANGJ |
[ 70, w00 0.0
| CHMLw 20: CBRUCE B G5-ANGC20IT |
[70. w00 —— 0.0 |
| CHHL# 19: CBRUCE A GI-ANGJ |
|70, 00 =8 0.0 |

_ T

20000

16,000

12,000

g.0000

Y. 0000

0.0

1&. 000

14,000

10,000

&. 0000

2.0000

ROTOR ANGLES

ISECONDS)

TIME

CHMLw® 15: CEVERGREEM-500HY]

20,000

16,000

le.000

_
1.2000 mememi—=—es 70000
CHWL= 9: [BRUCE-A-230KY3 |
1. 2060 * < 0.70000 |
CHML= 8: CHANTICOKE-500KY] |
I.2000 tommmmmmm e -+ 070000
CHMLs 7: CLONGWOOD-500KY]
1.2000 s ) 70000
CHNLe B: CHILTON-500KYD
1. 2000 —————— 40, 70000
CHWL® S: CBRUCE-S00KYI |
1.2000 B——8  (.70000
| 1 ! Il L

&. 0000

4.0000

10,000 14,000 18, 0040
ISECONDS)

G. 0000

2.0000

BUS VOLTAGES

Figure 6: A563L & E562L — LLG fault @ Longwood with reclosure

TIME

Final Report — June 4th, 2012

CAAID 2011-445

38



Appendix A: Figures

System Impact Assessment Report

CHML+ |7: COARLINGTON Gl-ANGT] |

E— _ o |l CHNL# 15: CEVERGREEN-50GKVI _
[50. 000 -20.00 | T s ST
f ChhLe 16 CPICKERING 69-pNGD | 2 CHMLs 9: CBRUCE-A-230KYJ | w
[Ea. 000 -ee00 | o | oeete o < p.70000 | (D
f CHNLe 22: COREENFIELD GLNG) | W f CHML= B: CHANTICOKE-500KY1 | &
(70,000 ¥ = 0.0 | Mleeso T = eo7meno |
, CHML= 21: CBRUCE B G&-ANGI | o= || CHML= 7: CLONGHOND-500KYT | ©
[70. 000 - - .01 @ |[1.2000 = g.70000 | &>
f CHNLs 20: CBRUCE B G5-ANGC2011 | = 1) CHNL= b: [HILTON-500KY] _
[70. 000 === < 0.0 2 |7 z000 e < e.70000 | B
, CHML» J9: CERUCE A GI-ANGJ | | CHNL® S: CBRUCE-500KY] | o
[70. 000 0.0 | [1. 2060 B8  (.70000 |

f e i+ i. ? T o
h = I : ! z
" Zg o : ! g
! g , : i g
L | | E L m m 2
”_ i o i nk
__ . - ; :
' = | | : ! g
! 3 . ! 5
— ) mk — L ! e
| | | H !
Y 1 ) |
' 1= i | ¢ ! =
1 [=] I B (=]
“ 8 . : 3
— ! — ~ — i | ! —
, _ i
,_ | ,
\ E _ i g
., g _ ; 2
— ' = | | e —_
,_ & | , 5
! S _ , w
i 85 _ m 8¢e
Y L)
- | | = Wil _ , ] = m
' oo | . W
_ = ] | =
| =& W | ! o W
! =R | | & =
' = . [ ——
I (=} [=]
— | J e | ! .
' " | W u
' | *
1 b= _ | =
i) (=1 L=
| [=] N [=]
L ,_ 4z |- | 7 —
¥ " | W !
' | !
1 (=] _ =
' =} 2
- | B ¢ £
| l "
' ,
! & | S
+ 1= 2
| (=} ﬁ =
- ' — - — | — =
. ,
' |
.1 o [=]
; = o

Figure 7: Parkhill 121 kV - Un-cleared 3 phase faul

39

CAA ID 2011-445

Final Report — June 4th, 2012



Appendix A: Figures IESO_REP_0811

o ral| e
[=] a [=]
[=] (] (=]
(=] =} L=}
- ~ —
I\
‘ O i
| ™ ] R
— N e e = s P — i _4,.:,-—@—.———.—.—__;__”7*_— i A A
J\ = -
HE sl - -
:‘ " o [ar] [u]
il (5] %] (%]
— ‘ R [y = = c
‘ ra o o o
] o = o
] ~lh =+ o
— B — ||_|_I T I’_ T I'_ -
] alZ ol =
] o R A
] 23 35 ==
5‘ ol &1L s
] 2a Jd2 2
Y =l || =
] LR I
] o =lo e
] el =g Icu'_
] N |
; = 25 55
[ i ] [T (I R ]
g =]
YT Loy
] | =
/ \
| \ |
. -
—_— &+
B + !
i 1.
! | i
_f ] | g
| :
I ;
& &
[=] (] (=]
¢.0 0.60000 1.2000 1.6000 2.4000 3.oe00
0.320000 ©.90000 1.5000 2.1000 2.7000
TIME (SECONDS)

Figure 8: WTG terminal voltages of feeder C1 for atdied contingencies

40 CAA ID 2011-445 Final Report — June 4th, 2012



System Impact Assessment Report Appendix A: Figures

B562E Bruce TS

') w— | ine Impedance

—AhI1PZ

=
T T (R LR S R T

1
-2.00E-01 -1.00E-01 0.00F+00 1.00E-01 2.00E-01

Reactance

7 nnE-Rasistance
S Sstance

Figure 9: B562E @ Bruce trajectory for a LLG fault on B560V and B561M at
Willow Creek Junction

B562E Evergreen SS$

. =
AR | me

A:} (") | ine Impedance

T T G-OaE+GE T 1 —pT1P2

-2.00E-01 -1.00E-01 0.00E+00 1.00E-01 2.00E-01

Reactance

1 Ao E-Rasistance
Beasim il

Figure 10: B562E @ Evergreen trajectory for a LLG fwult on B560V and B561M at
Willow Creek Junction

Final Report — June 4th, 2012 CAA ID 2011-445



Appendix A: Figures

IESO_REP_0811

E562L Evergeen SS

El Eor
FE ) v g

| ine Impedance

fonnEL
T T [FaE

{5}
-1.00E-01 0.00E+00

Reactance

-2.00E-01

! —p21P2
2.00E-01

El o
I L

3 AnE-Rasistance
=R

Figure 11: E562L @ Evergreen trajectory for a LLG fault on B560V and B561M at

Willow Creek Junction

E562L Longwood TS

L.

ol
L L v

e T

| ine Impedance

-2.00E-01

Reactance

&
0.00E+00 1.00E-01

! —nI1P2
2.00E-01

1 nnE-Rasistance
SRS EaRee

Figure 12: E562L @ Longwood trajectory for a LLG fault on B560V and B561M at

Willow Creek Junction

42

CAAID 2011-445

Final Report — June 4th, 2012



System Impact Assessment Report

Appendix A: Figures

B562E Bruce TS

-2.00E-01 -1.00E-01

Reactance

Lo
o T 1

D
0.00E+00 1.00E-01

\

aaE-Rasistance

g e e S

2.00E-01

m—— |_ine Impedance

—f21P2

Figure 13: B562E @ Bruce tréjectory for a 3 phasedault on B563A at Bruce

B562E Evergreen S5

5 =
Fague e v g

El =
P e e v g

| ine Impedance

Figure 14: B562E @ Evergree

8
: oD |
E T T ERELE T ! AZ1P2 Circle
g -2.00E-01 -1.00E-91 0.00E+00 1.00E-01 2.00E-01
2.00EBasistance
n trajectory for a 3 phse fault on B563A at Bruce

Final Report — June 4th, 2012

CAA ID 2011-445

43



Appendix A: Figures IESO_REP_0811

E562L Evergeen SS

2 OOEoO
[ pe | me b

\ | ine Impedance
AanELnn O o,

I T (RS g T —p21P2
-2.00E-01 -1.00E-01 0.00E+00 1.0 2.00E-01

Reactance

1 =ond
TTOOT=O L

T onE-Rasistance
2o

Figure 15: E562L @ Evergreen trajectory for a 3 phae fault on B563A at Bruce

E562L Longwood TS

T
Fam g | may g

s |_ine Impedance

! ! —f21P2
1.00E-01 2.00E-01

Reactance

—EEE-E—B&SIE-BHEE
Figure 16: E562L @ Longwood trajectory for a 3 phas fault on B563A at Bruce

44 CAA ID 2011-445 Final Report — June 4th, 2012



System Impact Assessment Report Appendix A: Figures

B562E Bruce TS

OO
PR ELE | mayw

a Eorl
P |y

-2.00E-01 -1.00E-01

Reactance

(5
0.00E+00

1.00E-01 2.00e-01

3.2

a Eorl
L

T aoE-Rasic
it

ARCE

w— | ine Impedance

—AZ1P2Z

Figure 17: B562E @ Bruce trajectory for a 3 phaseault on A563L at Longwood

B562E Evergreen S5

LYl |
AT L |y ¥ Y

Heactance

-2.008-01 -1.00E-01

0.00

) I

E+00 1.00E-01 2.00E-01

T OOE-Ra

2. 00E-Besistance

| ine Impedance

—f21P2

Figure 18: B562E @ Evergreen trajectory for a 3 phse fault on A563L at Longwood

Final Report — June 4th, 2012

CAA ID 2011-445

45



Appendix A: Figures

IESO_REP_0811

E562L Evergeen 55

2 o0
Faue e

o0
|

9 T

-2.00E-01

Reactance

-1.00E-01

0.00E+00 1.00E-01

e Impedance
—f21P2
2.00E-01

1 anE-Rasistance
“chd -

Figure 19: E562L @ Evergreen trajectory for a 3 phae fault on A563L at Longwood

E562L Longwood TS

o T

Reactance

A\
-2.005{‘

.
T [FELE e )

-1.00E-01

0.00E+00 1.00e-01

s Wt
Fan =)

[=r)
[ax)
m
[=x]
fu

nE-Rasictance
OE-hasistance

= |_ine Impedance

—N21P2

2.00e-01

Figure 20: E562L @ Longwood trajectory for a 3 phas fault on A563L at Longwood

46

CAAID 2011-445

Final Report — June 4th, 2012



System Impact Assessment Report

Appendix B: PIA Report

Final Report — June 4th, 2012 CAA ID 2011-445

47



PIA — NextEra/Suncor Cedar Point Il Wind Farm Projects Revision: R3

Hydro One Networks Inc. //
483 Bay Street h d r O
Toronto, Ontario y

M5G 2P5 one

PROTECTION IMPACT ASSESSMENT
NEXTERA/SUNCOR CEDAR POINT Il WIND FARM PROJECTS

283.5 MW /100 MW WIND GENERATORS
GENERATION CONNECTION

Date: February 10, 2012
P&C Planning Group Project #: PCT-291-PIA

Prepared by

Hydro One Networks Inc.

COPYRIGHT © HYDRO ONE NETWORKS INC. ALL RIGHTS RESERVED

PCT-291-PIA_Rev3_120210_SUMMARY.doc Page 1 of 4



PIA — NextEra/Suncor Cedar Point Il Wind Farm Projects Revision: R3

Disclaimer

This Protection Impact Assessment has been prepared solely for the IESO for the purpose of assisting the IESO
in preparing the System Impact Assessment for the proposed connection of the proposed generation facility to
the IESO—controlled grid. This report has not been prepared for any other purpose and should not be used or
relied upon by any person, including the connection applicant, for any other purpose.

This Protection Impact Assessment was prepared based on information provided to the IESO and Hydro One by
the connection applicant in the application to request a connection assessment at the time the assessment was
carried out. It is intended to highlight significant impacts, if any, to affected transmission protections early in the
project development process. The results of this Protection Impact Assessment are also subject to change to
accommodate the requirements of the IESO and other regulatory or legal requirements. In addition, further
issues or concerns may be identified by Hydro One during the detailed design phase that may require changes
to equipment characteristics and/or configuration to ensure compliance with the Transmission System Code
legal requirements, and any applicable reliability standards, or to accommodate any changes to the IESO-
controlled grid that may have occurred in the meantime.

Hydro One shall not be liable to any third party, including the connection applicant, which uses the results of the

Protection Impact Assessment under any circumstances, whether any of the said liability, loss or damages
arises in contract, tort or otherwise.

Revision History

Revision Date Change
RO September 6, 2011 | First draft
R1 October 27, 2011 Change in requirements for multiple setting groups and the name of the

switching station to Evergreen SS.

R2 November 7, 2011 New approach for low WF infeed.

R3 February 10, 2012 Removed scenario that excluded Cedar Point Il

PCT-291-PIA_Rev3_120210_SUMMARY.doc Page 2 of 4
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EXECUTIVE SUMMARY
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Figure 1: NextEra/SUNCOR WF Connection to HONI Transmission System

It is feasible for both NextEra and Suncor to connect their proposed generation projects (NextEra 283.5MW and
Suncor 100 MW) at the location shown in Figure 1. A sectionalizing ring bus will be constructed on line B562L.
Line segment between Bruce TS and Evergreen SS will be approximately 150km. Line segment between
Evergreen SS and Longwood TS will be approximately 36.5 km. It is recommended to protect both the new
150km and the 36.5 km line segments by using a line distance scheme.

PROTECTION HARDWARE

The present relays at Bruce TS and Longwood TS shall be upgraded to standard line distance relays meeting
NPCC D4 separation requirements. One of the relays (‘B’ group) at Bruce TS may be retained if feasible. This
will trigger upgrading the 4 breaker (2 in each Bruce TS and Longwood TS) failure protections. New standard
line protection relays will also have to be installed at Evergreen SS.

PROTECTION SETTINGS

Permissive Overreaching Schemes shall be implemented in both new line segments (previously part of B562L).
New settings will be required for both Bruce TS and Longwood TS as the new three-breaker ring bus
sectionalizes the line.

For the case where one of the line segments is open and the infeed from the wind farm is low, if a fault occurs
close to Evergreen SS it will not be seen by Evergreen SS due to low infeed nor by the terminal station Zone 1
due to the fault location being within only Zone 2 reach, resulting in potentially long fault clearing time (up to
400ms). This scenario will require implementation of a relay logic design for the weak infeed solution which will
be elaborated in the planning document in preparation of the detailed design.

New settings will also be required for relays at Evergreen SS. Essentially, the protection over B562L will have
to be modified to protect two new line segments.
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TELECOMMUNICATIONS

The telecommunication media between Bruce A TS and Longwood TS are digital Microwave (Main) and PLC
(alternate) in both ‘A’ and ‘B’ groups. New digital MW and PLC (main and alternate) facilities shall be installed
at Evergreen SS in order to establish necessary connections for teleprotection. The links shall be established to
both Bruce A TS and Longwood TS.

In addition, the proponent is responsible for establishing the communication links (‘A’ & ‘B’ redundant and fully
separated with geographic path diversity) to Evergreen SS. The proponent is also responsible for establishing
the communication links to IESO and HONI control centers for SCADA.

CUSTOMERS RESPONSIBILITIES

The customers shall be responsible to reliably disconnect their equipment for a fault within their system in case
of a single contingency in their equipment. New protection hardware shall be installed at Evergreen SS as
described above. Teleprotection shall comply with the described above. Teleprotection signals such as transfer
trip shall be transmitted to both terminal stations from Evergreen SS as well as Breaker Fail shall be initiated
upon receiving TT signals from any of the terminal stations. Adequate signal exchange shall be established
between Evergreen SS and customer’s step-up station Parkhill CTS.
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Disclaimer

This Customer Impact Assessment was prepared based on information available about the
connection of the proposed Suncor Energy Products Inc. —Cedar Point I1 Wind Power Project.
It is intended to highlight significant impacts, if any, to affected transmission customers early
in the project development process and thus allow an opportunity for these parties to bring
forward any concerns that they may have. Subsequent changes to the required modifications
or the implementation plan may affect the impacts of the proposed connection identified in
Customer Impact Assessment. The results of this Customer Impact Assessment are also
subject to change to accommaodate the requirements of the IESO and other regulatory or
municipal authority requirements.

Hydro One shall not be liable to any third party which uses the results of the Customer Impact
Assessment under any circumstances whatsoever for any indirect or consequential damages,
loss of profit or revenues, business interruption losses, loss of contract or loss of goodwill,
special damages, punitive or exemplary damages, whether any of the said liability, loss or
damages arises in contract, tort or otherwise. Any liability that Hydro One may have to
Suncor Energy Products Inc. in respect of the Customer Impact Assessment is governed by the
Agreement between:

1. Suncor Energy Products Inc. and Hydro One dated February 14, 2012.
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ADDENDUM: CUSTOMER IMPACT ASSESSMENT
CEDAR POINT Il WIND POWER PROJECT &
ADELAIDE/BORNISH/JERICHO WIND ENERGY CENTRES
383.5 MW WIND TURBINE GENERATION CONNECTION

1.0 INTRODUCTION

Suncor Energy is to develop a 100 MW wind energy generation facility. The wind energy facility,
known in this document as Cedar Point Wind Project (CPWP), will be constructed in the Township of
Adelaide-Metcalfe in Middlesex County. CPWP will connect into the NEXTera ENERGY 283.5 MW
wind energy generation facility, known in this document as NEXTera Wind Energy Centre (NWEC).
NWEC consists of the three wind energy projects: Adelaide WEC (60 MW), Bornish WEC (73.5
MW) and Jericho WEC (150 MW). The total 383.5 MW of Suncor and NEXTera generation will
connect to Hydro One’s transmission system through one new step-up transformer via a new 500 kV
switching station that will sectionalize Hydro One’s 500 kV circuit, B652L, approximately 36.5 km
from Longwood TS. The switching station will be located in Middlesex County, in the Municipality
of North Middlesex. The switching station will be called Evergreen SS and will be Hydro One owned
and operated. Evergreen SS interconnection station will be located just west and adjacent to Hydro
One’s B562/563L Right-Of-Way (ROW).

In accordance with section 6 of the Ontario Energy Board’s Transmission System Code, Hydro One
Networks Inc (Hydro One) is to carry out a Customer Impact Assessment (CIA) study to assess the
impact of the proposed generator connection on existing customers in the affected area.

This study does not evaluate the overall impact of the Cedar Point Wind Project on the bulk
electricity system. The impact of the new generator on the bulk electricity system is the
subject of the System Impact Assessment (SIA) issued by the Independent Electricity
System Operator (IESO).

The study does not evaluate the impact of the Cedar Point Wind Project on the network
Protection and Control facilities. Protection and Control aspects are reviewed during the
Protection Impact Assessment, which is part of the SIA. Protection and Control aspects are
again reviewed, in detail, during the preparation of the connection cost estimate and will be
reflected in the Connection and Cost Recovery Agreement.
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1.2 Addendum: Proposed Connection: Cedar Point Il Wind Power Project

1.2.1 The Wind Farm

The proposed 100 MW wind farm consists of 45 Siemens 2.3 MW Series Wind Turbine Generators
(WTG). The maximum output of the WTG will be curtailed to a total generation output capability of
100 MW. Appendix A, Figures 1 & 2 shows an overview of the proposed connection arrangement.

Cedar Point Il WPP consists of 4 groups of 10-12 x 2.3 MW Siemens wind turbine units totaling 100
MW. Each group of wind turbines is placed on a 34.5 kV feeder and is protected by a circuit breaker
before connecting to a 34.5 kV bus at a substation located in the Municipality of Adelaide-Metcalfe.

This substation will be called Cedar Point Customer Generation Station (CGS). At Cedar Point CGS,
the power will be transformed to 121 kV via one 120/34.5 kV, 66/88/110 MVA transformer.

An 11.9 km, 121 kV customer-owned transmission line named CP1J will connect Cedar Point CGS to
Cedar Point Customer Switching Station (CSS) which will be located next to NEXTera’s Jericho
CGS. At this point, Suncor’s Cedar Point Il WPP will join with the Jericho WEC. The combined wind
farm outputs will then be transported 14.5 km on a 121 kV customer transmission line named J1BTS
to NEXTera’s Bornish CSS.

At Bornish CSS four wind generating facilities converge: Suncor’s Cedar Point 11 WPP (100 MW) and
NEXTera’s Adelaide WEC (60 MW), Bornish WEC (73.5 MW) and Jericho WEC (150 MW).
Bornish CSS will be a 121 kV switching station owned and operated by the generator customers. The
station will consist of a four breaker ring and will be located in the Municipality of North Middlesex.

An 11.4 km, 121 kV customer-owned transmission line will then connect Bornish CSS to the
generator’s 500 kV transformer station located close to Hydro One’s ROW. This transformer station
will be called Parkhill CTS (Customer Transformer Station). At this station, the power will be
transformed to 500 kV via one 525/121 kV 256/341/426 MV A transformer. The 500 kV bus at
Parkhill CTS will connect to the new Hydro One 500 kV switching station known as Evergreen SS.
Please see Appendix A, Figure 2.

The wind farm’s dynamic Var compensation is provided via their Siemens 2.3 Series Wind Turbine
Generators (WTG). The WTG are designed to supply or absorb reactive power to or from the
transmission grid to regulate and stabilize the voltage. In addition, it was determined in the System
Impact Assessment that this project, in conjunction with the three NEXTera WEC’s, will also require
static Var compensation of 120 MVAr that can be provided via shunt capacitor banks located at the
Parkhill CTS 121 kV bus.
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1.2.2 Addendum: Connection to Hydro One’s 500 kV Transmission System

The combined CPWP and NWEC will connect their generated power via 500 kV Hydro One owned
interconnection station called Evergreen SS. The Parkhill CTS 525/121 kV power transformer will
connect directly via 1-500 kV breaker and 1 motorized disconnect switch onto a 500 kV 3-breaker ring
bus at Evergreen SS, Appendix A, Figure 3. This ring bus will split Hydro One’s existing 500 kV
circuit B562L from Bruce A TS to Longwood TS into 2 sections: Bruce A TS x Evergreen SS and
Evergreen SS x Longwood TS. This sectionalizing will occur approximately 36.5 km from Longwood
TS, near tower number 563 of existing B562L. Both Evergreen SS and Parkhill CTS will be adjacent
or as close as possible to Hydro One’s existing ROW to limit the additional exposure to Hydro One’s
500 kV system. In addition, it was determined in the System Impact Assessment that Evergreen SS
will experience overvoltage during certain system configurations.

To manage the overvoltage concerns at Evergreen SS, Hydro One is proposing to construct Evergreen
SS with equipment capable of withstanding the overvoltage. This additional capability will forego the
previous requirement of a shunt reactor.

1.3 Customers in the Study Area

The primary focus of this study was on customers supplied from stations directly connected to existing
circuit B562L and in the local electrical area. Affected customers are show in Table 1.

Table 1: Transmission Customers connected in the study area

Station Customer
Bruce A TS Bruce Power L.P.
Bruce B SS Bruce Power L.P.

Bruce Heavy Water Plant B TS | Bruce Power L.P.
Hydro One Networks Inc. (Distribution)

Douglas Point TS Westario Power Inc.
Hydro One Networks Inc. (Distribution)
Longwood TS Middlesex Power Distribution Corp.

1.4 Operating Conditions

Normal operating conditions are such that CPWP will solely generate onto NEXTera’s 121 kV circuit
JIBTS. When NEXTera’s 500 kV transformer breaker at Parkhill CTS that connects to the 500 kV
ring bus at Evergreen SS is taken out of service, CPWP will not generate onto Hydro One’s systems,
transmission nor distribution.
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2.0 ADDENDUM - SHORT CIRCUIT RESULTS

Short-circuit studies were carried out to assess the fault contribution when the CPWP is connected to
the NWEC subsystem and a total of 383.5 MW is generating into Evergreen SS.

The study results are summarized in Tables 3 and 4 below showing both symmetric and asymmetric

fault currents in kA, respectively. The anticipated fault levels after the incorporation of all committed
and proposed generation in the Bruce area are shown in Table 5.

Table 3: CPWP & NWEC impact on symmetrical fault levels

Station without CPWP & with CPWP & % Difference
NWEC* (kA) NWEC (kA)

3-Phase L-G 3-Phase L-G 3-Phase L-G
Bruce B SS 500 kV 36.92 41.55 37.13 41.74 0.57 0.46
Bruce A TS 500 kV 37.13 41.72 37.35 41.93 0.59 0.50
Bruce A TS 230 kV 42.82 54.20 42.90 54.3 0.19 0.18
BHWP B TS 13.8 kV A 19.77 1.98 19.77 1.98 0.00 0.00
BHWP B TS 13.8 kV B 19.75 1.98 19.75 1.98 0.00 0.00
Douglas Point TS 44 kV 14.37 6.89 14.37 6.89 0.00 0.00
Longwood TS 500 kV 20.05 20.95 20.50 21.75 2.24 3.82
Longwood TS 230 kV 37.36 44,74 37.86 45.53 1.34 1.77
Longwood TS 27.6 kV 15.41 10.79 15.43 10.79 0.13 0.00

* Includes existing and committed generation projects up to the award of FIT3 and Samsung Phase 2 & 3
contracts

Table 4: CPWP & NWEC impact on asymmetrical fault levels

Station without CPWP & with CPWP & % Difference
NWEC* (kA) NWEC (kA)

3-Phase L-G 3-Phase L-G 3-Phase L-G
Bruce B SS 500 kV 54.27 63.52 54.56 63.79 0.53 0.43
Bruce A TS 500 kV 54.40 63.15 54.71 63.44 0.57 0.46
Bruce A TS 230 kV 57.47 78.24 57.57 78.37 0.17 0.17
BHWP B TS 13.8 kV A 23.04 1.98 23.04 1.98 0.00 0.00
BHWP B TS 13.8 kV B 22.33 1.98 22.33 1.98 0.00 0.00
Douglas Point TS 44 kV 16.34 8.82 16.34 8.83 0.00 0.11
Longwood TS 500 kV 24.36 26.68 24.95 27.67 2.42 3.71
Longwood TS 230 kV 45.70 57.93 46.44 59.03 1.62 1.90
Longwood TS 27.6 kV 21.54 15.67 21.57 15.68 0.14 0.06

*Includes existing and committed generation projects up to the award of FIT3 and Samsung Phase 2 & 3
contracts
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Table 5: Anticipated Fault Levels Resulting from FIT3 and Samsung Phase 2 & 3 contracts

Station Symmetrical Fault Level (kA) | Asymmetrical Fault Level (kA)

3-Phase L-G 3-Phase L-G
Bruce B SS 500 kV 37.85 42.53 55.57 64.89
Bruce A TS 500 kV 38.09 42.66 55.76 64.45
Bruce A TS 230 kV 44.36 55.86 59.39 80.43
BHWP B TS 13.8 kV A 19.79 1.98 23.06 1.98
BHWP B TS 13.8 kV B 19.77 1.98 22.35 1.98
Douglas Point TS 44 kV 14.92 6.97 17.00 8.95
Longwood TS 500 kV 20.77 21.99 25.27 27.97
Longwood TS 230 kV 38.35 46.04 47.03 59.68
Longwood TS 27.6 kV 15.44 10.80 21.59 15.69

*Includes existing, committed and proposed generation projects in the Bruce Transmission Area as per
applications received by December 2011

Observations made from the short-circuit study results in Tables 3 & 4 above may be summarized as
follows:

e Table 3 shows that fault levels are below the maximum symmetrical three-phase and single
line-to-ground fault values set out in Appendix 2 of the Transmission System Code (TSC).

e Table 3 shows that although there is a 3.82 % increase in the symmetrical short-circuit level at
Longwood TS 500 kV bus, the fault levels are well below the allowable 500 kV fault limits
and are acceptable to Hydro One.

e Table 4 shows that although there is a 3.71 % increase in the asymmetrical short-circuit level
at Longwood TS 500 kV bus, the fault level is within Hydro One’s asymmetrical breaker
ratings** and are acceptable to Hydro One.

It can be observed from Table 5 that the anticipated fault levels at the stations shown are below the
maximum symmetrical three-phase and single line-to-ground fault values set out in Appendix 2 of the
TSC. In addition, with the exception of Bruce A TS 230 kV bus**, the anticipated fault levels are
within Hydro One’s breaker ratings.

**Note: The asymmetrical fault current at Bruce A 230 kV before and after the incorporation of the
projects will exceed the interrupting capability of the existing breakers. To address this issue in the
long term, Hydro One has planned to replace the Bruce 230 kV breakers to improve fault current
interrupting capability. Before the circuit breakers are replaced, temporary operational mitigation
measures have been developed by Hydro One in collaboration with the IESO. The CPWP has no
impact on this issue.

Conclusion
The short-circuit level increases at Bruce A TS, Bruce B SS, BHWP B TS, Douglas Point TS and
Longwood TS are acceptable to Hydro One and are below Hydro One’s 5 % TSC margin limit.
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3.0 ADDENDUM - VOLTAGE ANALYSIS

Load flow studies were carried out to analyze the impact of CPWP in conjunction with NWEC on the
voltage performance of Hydro One customers in the affected area.

Local voltage impact was assessed using load flow contingency analysis. The incorporation of CPWP
and NWEC at full output was used to assess voltage change during peak summer loading conditions.

The following contingencies were used to assess the voltage impact:

a) A single contingency loss of Parkhill CTS with all generation at full output, 383.5 MW

b) A single contingency loss of Bruce A TS x Evergreen SS 500 kV circuit

c) Asingle contingency loss of Evergreen SS x Longwood TS 500 KV circuit

d) A double contingency loss of Evergreen SS x Longwood TS circuit and Parkhill CTS (due to
Breaker Failure B/F at Evergreen SS)

e) A double contingency loss of Evergreen SS x Longwood TS circuit and Parkhill CTS (due to
Breaker Failure B/F at Evergreen SS), with Ashfield SS x Longwood TS 500 kV circuit out of
service pre-contingency

f) A double contingency loss of Bruce A TS x Evergreen SS circuit and Parkhill CTS (due to
Breaker Failure B/F at Evergreen SS), with Bruce B SS x Ashfield SS 500 kV circuit out of
service pre-contingency

Basic Assumptions:

» New 500 kV switching station Ashfield SS will sectionalize companion circuit B563L
approximately 61.5 km from Bruce B SS to incorporate another wind energy project known as K2
Wind.

» No 500 kV shunt reactor installed at Evergreen SS (contrary to the original CIA assessment for
this connection point)

» A 120 MVAr at 121 kV shunt capacitor will be installed at Parkhill CTS for the combined
generators reactive power capability as per IESO System Impact Assessment requirements.

» ULTC - Under Load Tap Changer

» For the period of time labeled “After ULTC”, the switching of reactive devices such as reactors
and capacitors is implemented.

Results are shown in Appendix B, Tables 1 — 5 and the impact to existing customers is summarized
below:

e Table B1: For the loss of Parkhill CTS (the proposed generators) the maximum voltage change is
0.18% at Longwood TS 500 kV bus before ULTC operation and is 0.16% at Longwood TS 500
KV bus after ULTC operation.

e Table B2: For the loss the 500 kV circuit between Bruce A TS and Evergreen SS the maximum
voltage change is -0.67% at Longwood TS 500 kV bus before ULTC operation and is -0.67% at
Longwood TS 500 kV bus after ULTC operation.

e Table B3: For the loss of the 500 kV circuit between Evergreen SS and Longwood TS, the
maximum voltage change is -0.42% at Longwood TS 500 kV bus before ULTC operation and is -
0.41% at Longwood TS 500 kV bus after ULTC operation.

e Table B4: For the loss of the 500 kV circuit between Evergreen SS and Longwood TS with a
breaker failure at Evergreen SS which disconnects Parkhill CTS (the generators), the maximum

8
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voltage change is -0.88% at Longwood TS 27.6 kV bus before ULTC operation and is -0.91% at
Longwood TS 27.6 kV bus after ULTC operation

e Table B5: Given the 500 kV circuit from Ashfield SS to Longwood TS is out of service, for the
loss of the 500 kV circuit between Evergreen SS and Longwood TS with a breaker failure at
Evergreen SS which disconnects Parkhill CTS, the maximum voltage change is -1.98% at
Longwood TS 500 KV bus before ULTC operation and is -2.01% at Longwood TS 500 kV bus
after ULTC operation.

e Table B6: Given the 500 kV circuit from Bruce B SS to Ashfield SS is out of service, for the loss
of the 500 KV circuit between Bruce A TS and Evergreen SS with a breaker failure at Evergreen
SS which disconnects Parkhill CTS, the maximum voltage change is -0.53% at Longwood TS
27.6 kV bus before ULTC operation and is -0.56% at Longwood TS 27.6 kV bus after ULTC
operation.

Conclusion

Load flow studies thus confirmed that the incorporation of 383.5 MW of wind generation between
Bruce A TS and Longwood TS will not result in substantial change in the voltage profile of customers
supplied from these stations and in the local electrical area. Following the worst contingency, the
voltage changes are well within the voltage decline guideline for customer buses of less than 10% and
5% voltage change before- and after- transformer tap-changer operation.

4.0 ADDENDUM - CONCLUSIONS AND RECOMMENDATIONS

This Addendum: Customer Impact Assessment (CIA) presents results of short-circuit and voltage
performance study analyses. The report has confirmed that CPWP can be incorporated into the NWEC
without adverse impact on existing customers supplied from Bruce A TS and Longwood TS and in the
local electrical area provided that the required facilities are installed. In addition to the facilities
required by the IESO by issue of the original SIA’s and their subsequent Addendums
(http://www.ieso.ca/imoweb/pubs/caa/CAA 2011-446 Final Report.pdf;
http://www.ieso.ca/imoweb/pubs/caa/CAA 2011-443 Final Report.pdf;
http://www.ieso.ca/imoweb/pubs/caa/CAA_2011-441 Final_Report.pdf;
http://www.ieso.ca/imoweb/pubs/caa/CAA_2011-445_Final_Report.pdf) and required by the original
CIA, CPWP and NWEC are required to install the following facilities as part of their connection:

e Connection facilities at Parkhill CTS must have the capability to operate continuously at a
maximum operating voltage of at least 570 kV.

o Fully duplicated protection and telecommunication systems must be installed as outlined in the
Transmission System Code.

o SCADA facilities to allow transmission of generation facility components: i.e. status,
measurement quantities & alarms, as outlined in the IESO’s SIA and Hydro One’s planning
specification for the connection of CPWP.

Facilities to permit the above work must be provided.

All customers are required to check to ensure that the equipment and grounding system at their
stations/facilities meet the expected increase in fault level.



APPENDIX A: DIAGRAMS

Figure 1: Suncor Cedar Point II WPP, Overall Project
(Drawing from generator)
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Figure 2: NEXTera Jericho Wind Energy Centre
(Drawing from generator)
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Figure 3: Evergreen Switching Station
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APPENDIX B: VOLTAGE PERFORMANCE RESULTS

Table 1: Loss of Parkhill CTS

Bus Initial Before ULTC | % Change | After ULTC | % Change
Voltage (kV) (kV) (KV)
Bruce A TS 500 kV 548.19 548.76 0.10 548.73 0.10
Bruce A TS 230 kV 247.12 247.26 0.06 247.25 0.06
Bruce B SS 500 kV 548.92 549.44 0.09 549.41 0.09
BHWP B TS 13.8 kV
A bus 14.52 14.52 0.06 14.52 0.06
BHWP B TS 13.8 kV
B bus 14.53 14.54 0.06 1454 0.06
Douglas Point TS 44 kV 46.13 46.16 0.06 46.15 0.06
Evergreen SS 500 kV 547.17 549.61 0.45 549.50 0.43
Longwood TS 500 kV 545.66 546.64 0.18 546.51 0.16
Longwood TS 230 kV 244.82 244,63 -0.08 244 .55 -0.11
Longwood TS 27.6 kV 29.04 29.01 -0.08 29.00 -0.12
Table 2: Loss of Bruce A TS x Evergreen SS
Bus Initial Before ULTC | % Change | After ULTC | % Change
Voltage (kV) (kV) (kV)
Bruce ATS 500 kV 548.19 547.07 -0.20 547.07 -0.20
Bruce A TS 230 kV 247.12 246.84 -0.11 246.84 -0.11
Bruce B SS 500 kV 548.92 547.98 -0.17 547.98 -0.17
BHWP B TS 13.8 kV
A bus 14,52 14.50 -0.11 14.50 -0.11
BHWP B TS 13.8 kV
B bus 14,53 14,51 -0.11 1451 -0.11
Evergreen SS 500 kV 547.17 541.12 -1.11 541.11 -1.11
Douglas Point TS 44 kV 46.13 46.07 -0.12 46.07 -0.12
Longwood TS 500 kV 545.66 542.02 -0.67 542.02 -0.67
Longwood TS 230 kV 244.82 243.47 -0.55 243.47 -0.55
Longwood TS 27.6 kV 29.04 28.87 -0.57 28.87 -0.58
Table 3: Loss of Evergreen SS x Longwood TS
Bus Initial Before ULTC | % Change | After ULTC | % Change
Voltage (kV) (kV) (kV)
Bruce A TS 500 kV 548.19 547.69 -0.09 547.69 -0.09
Bruce A TS 230 kV 247.12 246.98 -0.06 246.98 -0.06
Bruce B SS 500 kV 548.92 548.45 -0.09 548.45 -0.09
BHWP B TS 13.8 kV
A bus 14.52 14.51 -0.06 1451 -0.06
BHWP B TS 13.8 kV
B bus 14.53 14.52 -0.06 14.52 -0.06
Douglas Point TS 44 kV 46.13 46.10 -0.06 46.10 -0.06
Evergreen SS 500 kV 547.17 549.21 0.37 549.21 0.37
Longwood TS 500 kV 545.66 543.39 -0.42 543.40 -0.41
Longwood TS 230 kV 244.82 243.97 -0.35 243.98 -0.35
Longwood TS 27.6 kV 29.04 28.93 -0.36 28.93 -0.36
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Table 4: Loss of Evergreen SS x Longwood TS & Parkhill CTS

Bruce A TS 500 kV 548.19 549.31 0.21 549.29 0.20
Bruce A TS 230 kV 247.12 247.39 0.11 247.39 0.11
Bruce B SS 500 kV 548.92 549.85 0.17 549.83 0.17
BHWP B TS 13.8 kV

A bus 14.52 14.53 0.11 14.53 0.11
BHWP B TS 13.8 kV

B bus 14.53 14.55 0.11 14.55 0.11
Douglas Point TS 44 kV 46.13 46.18 0.11 46.18 0.11
Evergreen SS 500 kV 547.17 559.78* 2.30 559.75* 2.30
Longwood TS 500 kV 545.66 541.60 -0.74 541.45 -0.77
Longwood TS 230 kV 244.82 242.75 -0.85 242.67 -0.88
Longwood TS 27.6 kV 29.04 28.78 -0.88 28.77 -0.91

*QOvervoltage at Evergreen SS will be managed by installing equipment capable of handling it.

Table 5: Loss of Evergreen SS x Longwood TS & Parkhill CTS while Ashfield SS x
Longwood TS Out-of-Service

Bruce A TS 500 kV 546.97 548.00 0.19 547.99 0.19
Bruce A TS 230 kV 246.81 247.05 0.10 247.04 0.10
Bruce B SS 500 kV 547.82 548.57 0.14 548.56 0.14
BHWP B TS 13.8 kV

A bus 14.50 14.51 0.10 1451 0.10
BHWP B TS 13.8 kV

B bus 1451 14.53 0.10 14.53 0.10
Douglas Point TS 44 kV 46.07 46.11 0.10 46.11 0.10
Evergreen SS 500 kV 539.60 558.44* 3.49 558.43* 3.49
Longwood TS 500 kV 536.13 525.52 -1.98 525.37 -2.01
Longwood TS 230 kV 245.05 240.44 -1.88 240.37 -1.91
Longwood TS 27.6 kV 29.06 28.50 -1.95 28.49 -1.98

*Overvoltage at Evergreen SS will be managed by installing equipment capable of handling it.

Table 6: Loss of Bruce A TS x Evergreen SS & Parkhill CTS while Bruce B SS x Ashfield SS
Qut-of-Service

Bruce A TS 500 kV 547.55 546.28 -0.23 546.26 -0.24
Bruce A TS 230 kV 246.96 246.64 -0.13 246.64 -0.13
Bruce B SS 500 kV 548.19 547.07 -0.20 547.05 -0.21
BHWP B TS 13.8 kV

A bus 14.51 14.49 -0.13 14.49 -0.13
BHWP B TS 13.8 kV

B bus 14.52 14.50 -0.13 14.50 -0.13
Douglas Point TS 44 kV 46.10 46.04 -0.13 46.04 -0.13
Evergreen SS 500 kV 546.82 544.24 -0.47 544.08 -0.50
Longwood TS 500 kV 545.35 543.59 -0.32 543.44 -0.35
Longwood TS 230 kV 244.70 243.46 -0.51 243.37 -0.54
Longwood TS 27.6 kV 29.02 28.87 -0.53 28.86 -0.56
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