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This report has been prepared solely for the purpose of assessing whether the connection applicant's proposed
connection with the IESO-controlled grid would have an adverse impact on the reliability of the integrated power
system and whether the IESO should issue a notice of approval or disapproval of the proposed connection under
Chapter 4, section 6 of the Market Rules.

Approval of the proposed connection is based on information provided to the IESO by the Hydro One Networks Inc.
at the time the assessment was carried out. The IESO assumes no responsibility for the accuracy or completeness of
such information, including the results of studies carried out by the transmitter at the request of the IESO.
Furthermore, the connection approval is subject to further consideration due to changes to this information, or to
additional information that may become available after the approval has been granted. Approval of the proposed
connection means that there are no significant reliability issues or concerns that would prevent connection of the
proposed facility to the IESO-controlled grid. However, connection approval does not ensure that a project will meet
all connection requirements. In addition, further issues or concerns may be identified by the transmitter during the
detailed design phase that may require changes to equipment characteristics and/or configuration to ensure
compliance with physical or equipment limitations, or with the Transmission System Code, before connection can
be made.

This report has not been prepared for any other purpose and should not be used or relied upon by any person for
another purpose. This report has been prepared solely for use by the connection applicant and the IESO in
accordance with Chapter 4, section 6 of the Market Rules. The IESO assumes no responsibility to any third party
for any use, which it makes of this report. Any liability which the IESO may have to the connection applicant in
respect of this report is governed by Chapter 1, section 13 of the Market Rules. In the event that the IESO provides
a draft of this report to the connection applicant, you must be aware that the IESO may revise drafts of this report at
any time in its sole discretion without notice to you. Although the IESO will use its best efforts to advise you of any
such changes, it is the responsibility of the connection applicant to ensure that the most recent version of this report
is being used.

Hydro One

Special Notes and Limitations of Study Results

The results reported in this system impact assessment are based on the information available to Hydro One, at the
time of the study, suitable for a system impact assessment of a new transmission facility.



HYDRO ONE NETWORKS Inc.

SYSTEM IMPACT ASSESSMENT REPORT

For the incorporation of a new 500kV double-circuit line between the Bruce Complex and Milton TS
1. Summary of Conclusions & Recommendations

This Assessment has concluded that, subject to all of the following facilities being in-service prior to the completion
of a proposed new 500kV line between the Bruce Complex and Milton TS, the new line will have no materially
adverse effect on the IESO-controlled grid. It has therefore been recommended that a Notification of Conditional
Approval to Connect be issued for this Project:

e The installation of the following reactive compensation, in addition to the shunt capacitor banks that have
already been committed for installation at Detweiler TS and Orangeville TS:

Buchanan TS A 3“170MVAr shunt capacitor bank

Middleport TS Two 400MVAr shunt capacitor banks

Nanticoke SS At least one 250MVAr shunt capacitor bank

Nanticoke SS  Dynamic compensation with a capacity of at least +350/-120MVAr

These facilities are required to be available before a new 500kV double-circuit line is placed in-service
between the Bruce Complex and Milton TS to avoid the need to implement generation rejection in response
to any recognised system contingency.

However, to mitigate the operational issues that will arise once seven units are in-service at the Bruce
Complex starting in 2009 it is expected that the facilities listed above will be installed well in advance of
the completion of a new 500kV line between the Bruce Complex and Milton TS.

It is therefore expected that this requirement will be met through separate Hydro One initiatives with earlier
in-service dates than that for the proposed 500kV double-circuit line between the Bruce Complex and
Milton TS.

e The enhancement of the Bruce Special Protection System to allow generation rejection to be initiated in
response to an expanded set of recognised contingency during periods when transmission elements are out-
of-service.

With all of the additional facilities listed above and with all transmission elements in-service pre-contingency, a new
500kV double-circuit line between the Bruce Complex and Milton TS would allow all eight units at the Bruce
Complex, together with all of the committed wind-turbine projects, to be accommodated without the need to employ
post-contingency generation rejection in response to a recognised first contingency.

It has also been concluded that the installation of a second 250MVAr shunt capacitor bank at Nanticoke SS, in
addition to a new 500kV double-circuit line between the Bruce Complex and Milton TS, would allow 870MW of
additional generating capacity to be incorporated via the 500kV busbars at the Bruce Complex, without the need to
employ generation rejection in response to a recognised first contingency.

It has been recommended that the proposed layout of the 500kV switchyard at Milton TS should be reviewed with
the objective of avoiding the simultaneous loss of a 500kV Milton-to-Claireville circuit and a 500kV Milton-to-
Trafalgar circuit due to the failure of one of the critical breakers at Milton TS. In addition, it has been suggested that
consideration be given to the installation of a second new 500kV breaker at the A-station to limit the facilities that
would be automatically removed from service at this switchyard in the event of a breaker-failure condition.



2. Proposed New Transmission Facilities

The new facilities involve the construction of a 500kV double-circuit line along the right-of-way of the existing
500kV line from the Bruce Complex to Milton TS.

One circuit of the new line is to be terminated on to the existing 500kV busbar at the Bruce A switchyard, while the
other circuit is to be terminated on to the 500kV busbar at the Bruce B switchyard. Both circuits are to be
terminated on to the existing 500kV busbar at Milton TS.

The new line is to be equipped with quad-585kcmil conductors and the specification calls for its ratings to be at least
equivalent to those of the existing 500kV line to Milton TS.

Diagram 1 shows the proposed location of the new line in relation to the existing transmission facilities.

Subject to the necessary approvals, the new line is scheduled to be in-service by December-2011 to coincide with
the period when all eight units at the Bruce Complex are expected to be in-service simultaneously.

Facilities to be installed at the terminal stations

Diagram 2 shows the proposed arrangement of the 500kV busbars at the Bruce A & Bruce B switchyards to
accommodate the two new 500kV circuits to Milton TS.

The proposed work will involve installing an additional 500kV breaker in an existing diameter at the Bruce A
switchyard, while a new 500kV diameter with two new 500kV breakers will need to be established at the Bruce B
switchyard.

A further 500kV breaker has also been shown in the middle diameter of the 500kV Bruce A switchyard.

Since a failure of the 500kV breaker EL560 would result in the simultaneous loss of both the E-busbar and the
existing 500kV circuit B560V to Claireville TS, this situation can result in both generating units at the A-station
being isolated on to the 500kV circuit to Longwood TS whenever breaker AL569 is out-of-service. This will also
apply to future outages involving the new breaker that it is proposed to install in the switchyard of the A-station for
the termination of the new circuit to Milton TS. Under these outage conditions, transient stability limitations would
require the output of the two generating units at the A-station to be restricted.

The IESO therefore suggests that consideration be given to the installation of the additional 500kV breaker at the A-
station to avoid the loss of the E-busbar at this switchyard in response to a breaker-failure condition involving the
breaker EL560.

Diagram 3 shows the proposed arrangement at Milton TS which will involve the installation of a new 500kV
breaker in each of two of the existing diameters.

Obtaining the necessary outages to undertake the work at this TS is expected to be challenging, particularly once
seven units are all in-service at the Bruce Complex. If there is an opportunity to advance any of the proposed work
so that it can be completed while there are only six units in-service, then this is expected to have major benefits.

3. Background

Units 1 & 2 at the Bruce A nuclear generating facility are both scheduled to return to service during 2009. However,
during the period 2009 to 2011 other units at the Bruce Complex are scheduled to be removed from service for
maintenance. Consequently, during the period 2009-2011 the maximum number of units that are expected to be in-
service simultaneously is seven. It is only after December-2011 that all eight units at the Bruce Complex are
expected to be in-service coincidently.



In addition, new wind-turbine generating projects that will have a direct impact on the flows away from the Bruce
Complex have been awarded contracts under the Renewables | & 11 Requests-for-Proposals. These new facilities,
whose total capacity is approximately 725MW, are scheduled to be incorporated into the system during the next two
years.

230KV circuits B4V & B5V

Analysis that was performed for the earlier System Impact Assessment? for this area showed that to avoid the post-
contingency overloading of the existing 230kV circuits B4V & B5V between Hanover TS and Orangeville TS, the
maximum operating (sag) temperature of the conductors on this section would need to be increased from the present
104°C to 127°C. This work is presently underway and is expected to be completed before May 2009, prior to the
return to service of the seventh unit at the Bruce Complex.

Reactive Compensation

The earlier SIA Report also identified the need for additional reactive support, to be provided through a mixture of
dynamic facilities (synchronous condensers and/or static VAr compensators - SVCs) and shunt capacitor banks to
ensure post-contingency voltage stability.

The original proposal for providing the dynamic reactive support involved converting up to four of the existing
generating units at Nanticoke GS to synchronous condenser operation. Each unit when operating as a de-coupled
synchronous condenser was expected to provide approximately 375MVAr of reactive support at their HV terminals.

Although it is now expected that the required dynamic reactive capability will be provided by SVCs instead of
through the conversion of the generating units at Nanticoke GS, it has been assumed, solely for the purpose of this
Assessment, that four of the existing units at Nanticoke GS will be operated as synchronous condensers. This
approach is intended to provide an indication of the amount of dynamic support that will be required at Nanticoke
SS once the proposed 500KV line to Milton TS is in-service.

The earlier SIA Report also recommended that shunt capacitor banks should be installed at the following locations
prior to 2009 when seven Bruce units are expected to be operational:

e Detweiler TS a 230kV 250MVAr bank

e Orangeville TS a 230kV 250MVAr bank (or preferably, two 125MVAr banks)

e Middleport TS two 230kV 400MVAr banks: one on each half of the split busbar
¢ Nanticoke SS two 230kV 250MVAr banks

Apart from the two shunt capacitor banks at Nanticoke SS, all of these capacitor banks have been included in the
system model used for this Assessment

Cambridge-Kitchener-Waterloo-Guelph area

It was also decided, following consultation with the OPA, to install a nominal 450MW generating facility at
Cambridge-Preston TS as a proxy for whatever plan is eventually recommended for enhancing the supply to the
Cambridge-Kitchener-Waterloo-Guelph area. This facility would have 300MW of its capacity connected to the
230kV busbar, with the remaining 150MW connected to the 115kV busbar.

To limit the reactive support provided by this facility so that it would not unduly distort the results, the generators
were set to regulate the voltage at both the 230kV and 115kV busbars at Cambridge-Preston TS to a reference
voltage of 1.03 pu (226.6kV and 121.6kV, respectively).

The base case model also included the 250MVA 230/115kV auto-transformer that Hydro One is currently installing
at Cambridge-Preston TS, together with a second auto-transformer at the same location. The two 250MVA
230/115kV auto-transformers that have been proposed for installation at Guelph-Campbell TS were also included in
the model.

! SIA Report:  Reference IESO_REP_0299 Issued 11™ April 2006



Should this new generation capacity not be developed or delayed beyond 2011, then other facilities that would
provide a comparable degree of voltage support and system reinforcement would need to be installed.

Flow-South Transfers

The recently completed SIA Report that assessed the effect of installing series capacitors in each of the 500kV
Hanmer TS-to-Essa TS circuits at Nobel TS, together with SVCs at both Porcupine TS and Kirkland Lake TS,
concluded that the new facilities, if augmented with additional shunt capacitor banks, would allow the Flow-South
limit to be increased to 2500MW. This would then allow unrestricted operation of all of the existing facilities in the
north-east (including the Sault Ste. Marie area) as well as the proposed 440MW expansion of the Mattagami River
plants.

The additional shunt capacitor banks that were recommended in the Flow-South SIA Report for increasing the Flow-
South transfers were as follows:

e Pinard TS 1 x 100MVAr bank
e Porcupine TS 2 x 125MVAr banks
e Hanmer TS 2" 149MVAr bank
e EssaTS 2" 182MVAr bank

The following additional facilities were also included in the model used for this current study, although they are to
be the subject of separate SIA and Feasibility Reports:

e Little Long GS 1 x 100MVAr shunt capacitor bank

The need for this particular capacitor bank is addressed in the SIA Report for the
expansion of the Mattagami River plants

e Mississagi TS 1 x +300/-100MVAr SVC
1 x 100MVAr shunt capacitor bank
e AlgomaTS 2" 75MVAr shunt capacitor bank

The need for the SVC as well as the two new shunt capacitor banks is to be
addressed in the Feasibility Report for the development of the system between Sault
Ste. Marie and Sudbury.

With all of these facilities in-service, the transfer on the Flow-South Interface was increased to 2500MW in all of
the studies performed for this Assessment.

4.  Summary of the Facilities included in the Reference System Model

All of the following facilities were included In the reference base case for the condition without the proposed
double-circuit 500kV line between the Bruce Complex and Milton TS:

e  Series Compensation
Series capacitors providing 50% compensation in each of the Hanmer x Essa 500kV circuits.

e SVCs
Porcupine TS One +300/-100MVAr 230kV-connected SVC
Kirkland Lake TS~ One +200/-100MVAr 115kV-connected SVC
Mississagi TS One +300/-100MVAr 230kV-connected SVC

e  Shunt Capacitor Banks

Little Long SS 1 x 100MVAr shunt capacitor bank
Pinard TS 1 x 100MVAr shunt capacitor bank
Porcupine TS 2 X 125MVAr shunt capacitor banks

Hanmer TS 2" 149MVAr shunt capacitor bank



5.

Essa TS 2" 182MVAr shunt capacitor bank

Mississagi TS 1 x 100MVAr shunt capacitor bank
Algoma TS 2" 75MVAr shunt capacitor bank
Detweiler TS 2" 250MVAr shunt capacitor bank
Orangeville TS 2 x 125MVAr shunt capacitor banks
Buchanan TS 3@ 170MVAr shunt capacitor bank
Middleport TS 2 X 400MVAr shunt capacitor banks

230/115kV auto-transformers

Cambridge-Preston TS ~ Two 250MVA 230/115kV auto-transformers
Guelph-Campbell TS Two 250MVA 230/115kV auto-transformers
Generating Facilities

Cambridge-Preston TS A 300MW facility connected to the 230kV busbar, and
A 150MW facility connected to the 115kV busbar

In addition, the following generating facilities that have recently been awarded contracts and are either
under construction or scheduled to be completed by 2009, were included in the system model:

= Calpine - Greenfield Energy Centre 1005MW
= Invenergy - St Clair Power 570MW
=  Sithe - Goreway 1015MW
= Portlands Energy Centre 658MW
= Halton Hills 680MW

Synchronous Condensers

Four units, each rated at 400MVAr, were assumed to be converted to synchronous condenser operation at
Nanticoke GS, with two units connected to the 500kV & the 230kV busbars, respectively.

Forecast Primary Demand

The primary demand used in the model was 28400MW, representing the value that has been forecast for the extreme
weather condition for the summer-2010.

6.

Transmission Line Ratings

The long-term emergency ratings for the critical transmission circuits that were used in this Assessment are
summarised in Table 1.

7.

Study Criteria

Load Flow Analysis

A constant-MVA representation was used for all system loads in both the pre-and post-contingency load
flow analysis.

All under-load tap-changers (ULTCs) that are under automatic control were allowed to move post-
contingency.

All switched shunt devices that are under automatic control were allowed to move post-contingency.

To represent the new generation capacity that could be incorporated once the new line is operational, two
fictitious generating units were assumed at the Bruce Complex: one connected to the 500kV busbar at the
Bruce A switchyard and the other to the 500kV busbar at the Bruce B switchyard.

Each generator was assumed to have the same characteristics as the Bruce B units and to be connected to
their respective 500kV busbars via similar step-up transformers.



TABLE 1 Long-Term Emergency Ratings for the “‘Critical’ Circuits in the Study Area
for an ambient temperature of 35°C and with a wind speed of 0 to 4km/hr.
Long-Term Emergency
Circuits Sag Temp Rating at 127°C or Sag MVA Rating
Temperature, if lower
500kV Circuits at 520kV
B560V & B561M: Bruce x Milton
Quad - 585kcmil 127°C 3660A 3296 MVA
B560V & M571V: Milton x Claireville
(0]
Quad - 585kcmil BS60V 1270C 3660A 3296 MVA
M571V 130°C
M570V & V586M: Milton x Claireville
Quad - 585kcmil 127°C 3660A 3296MVA
B562L & B563L: Bruce x Longwood
Quad - 585kcmil 127°C 3660A 3296 MVA
N582L: Longwood x Nanticoke
Quad - 585kcmil 127°C 3660A 3296 MVA
230kV Circuits at 240kv
B4V & B5V: Bruce x Orangeville
1277.5kemil  Bruce to Hanover 127°C** 1430A** 594MVA
1192.5kemil ~ Hanover to Orangeville 127°CH** 1400A 582MVA
B22D & B23D: Bruce x Detweiler
1192.5kemil  Bruce to Seaforth 150°C 1400A 582MVA
932.7kemil  Seaforth to Stratford 150°C 1200A 582MVA
932.7kemil  Stratford to Detweiler 120°C 1150A 582MVA
115kV Circuits at 121kVv
S2S: Owen Sound x Stayner
477.0kcmil  Owen Sound to Meaford 150°C 770A 161MVA
477.0kemil  Meaford to Stayner 128°C 770A 161MVA
Note: * Hydro One is planning to increase the sag temperature of this line to from 78°C to 100°C
faled For planning purposes, operation at this current is to be limited to 8 hours per year because the

conductors are classified as of ‘high-aluminum content’

Fhx Hydro One plans to increase the sag temperature of this section of the line from 104°C to 127°C




Power-Voltage (PV) Analysis

For the condition with a new 500kV double-circuit line between the Bruce Complex and Milton TS

e A constant-MVA representation was used for all system loads

e  For each of the system arrangements that were studied, the post-contingency condition following the loss of
the 500kV Bruce-to-Claireville (B560V) and the Bruce-to-Milton (B561M) circuits was used as the
reference. All ULTCs and switch shunts that are under automatic control were allowed to move prior to
starting the PV analysis.

e Toincrease the Flow Away from the Bruce Complex (FABC), the outputs of the two fictitious generators
were increased in unison.

e To compensate for the increase in generation output at the Bruce Complex, the output of those generating
facilities at Darlington GS were reduced accordingly.

e Inaccordance with the IESO’s criteria, the limiting transfer would correspond to a value 5% less than the
voltage instability point (or knee) of the PV curve.

Stability Analysis

8.

Fault clearance times

The following times were used for the contingency involving the 500kV circuits B560V & B561M:

Elapsed Time
o  Clearance of the fault at the terminals at the Bruce Complex 66msec
o  Clearance of the fault at the Milton TS & Claireville TS terminals + 26msec 92msec

Provision of a margin of 10% on the Limiting Transfers

e To provide the required 10% margin, negative load was added to the busbars at the Bruce Complex to
increase the Flow Away From the Bruce Complex (FABC) by 10%.

Reference Load Flow Diagrams with all eight Bruce units in-service

For these studies, the transfers across the Flow-South Interface and across the Negative-BLIP Interface (with a flow
towards the GTA) were adjusted to 2500MW and 1500MW, respectively.

Diagram 4 shows the flow distribution that would occur on the existing transmission facilities, without the new
500kV line to Milton TS in-service, for the condition with all eight units at the Bruce Complex together with all of
the committed wind-turbine projects, in operation.

In particular, the following should be noted:

That with no shunt capacitor banks at Nanticoke SS, the total reactive power output from the synchronous
condensers at Nanticoke GS is shown as 763MVAr. This suggests that at least two 250MVAr shunt capacitor
banks would need to be included at this location to minimise the pre-contingency output from the four
synchronous condensers.

That the transmission losses on the Ontario System, for this particular operating scenario, are shown to total
1355MW.

That the flows on the principal circuits would be as shown in the following Table:



Circuit i
Recorded Flows Cpntmuouso
500KV Ratings at 93°C
B560M | Bruce to Milton TS 1875MW  : 267TMVAr 2014A 2815A
B561V | Bruce to Claireville TS 2146MW  : 372MVAr 2311A 2815A
B562L | Kingsbridge Il to Longwood TS 644MW : 98MVAr 688A 2815A
B563L | Kingsbridge Il to Longwood TS 504MW : 177TMVAr 628A 2815A
N582L | Longwood TS to Nanticoke SS 1492MW  : 3TMVAr 1579A 2815A
230kV
Leader Wind to Hanover TS 388MW  : 34MVAr 907A 1080A
B4V & B5V
Melancthon Wind to Orangeville 420MW  : 46MVAr 1000A 1060A
B22D & B23D | Ripley Wind to Seaforth 311MW : 55MVAr 734A 1060A

Diagram 5 shows the corresponding flow distribution for the same operating scenario but with the proposed Bruce-
to-Milton 500KV line in-service.

Similarly, the following should be noted from this Diagram:

That with the new 500kV line in-service, the flows on the principal circuits would be as follows:

That with no shunt capacitor banks at Nanticoke SS, the total MV Ar output from the synchronous condensers at
Nanticoke GS is shown as 380MVAr. This represents a reduction of over 380MVAr as a result of installing the
new line: equivalent to the output of one of the synchronous condensers.

It also suggests that at least one 250MVAr shunt capacitor bank should be included in the system model to
minimise the pre-contingency output from the synchronous condensers. This would allow the maximum
support to remain available from these devices for the post-contingency condition.

Circuit Flow Cor?tinuous0

500KV Rating : 93°C

B560M | Bruce (A) to Milton TS 1228MW  : 56 MVAr 1302A 2815A

B561V | Bruce (B) to Claireville TS 1267MW  : 84MVAr 1342A 2815A

B(A) x M | Bruce (A) to Milton TS - NEW 124AMW  : 66MVAr 1319A 2815A

B(B) x M | Bruce (B) to Milton TS - NEW 1264MW  : 8OMVAr 1338A 2815A

B562L | Kingsbridge Il to Longwood TS 324MW  : 101MVAr 357A 2815A

B563L | Kingsbridge Il to Longwood TS 271IMW  : 187TMVAr 290A 2815A

N582L | Longwood TS to Nanticoke SS 1065MW : 13MVAr 1120A 2815A

230kV

BAV & BEV Leader Wind to Hanover TS 297TMW  : 20MVAr 685A 1080A

Melancthon Wind to Orangeville 333MW  : 77TMVAr 806A 1060A

B22D & B23D | Ripley Wind to Seaforth 253MW  : 31MVAr 594A 1060A
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Comparing the results in the two preceding Tables shows that the new line would result in a reduction of
approximately 640MVA in the combined flow on the 500kV Bruce-to-Longwood TS circuits. It would also
reduce the flow on the 500kV circuit between Longwood TS and Nanticoke SS by approximately 430MVA.

In addition, the new 500kV line would reduce the flows on the 230kV circuits, particularly on that section of
circuits B4V & B5V between the Melancthon Wind Projects and Orangeville TS. Without the new line in-
service, these circuits are shown to be loaded to 1000A, which would be close to their continuous rating of
1060A. With the new 500kV line in-service, the flows on this section are reduced by approximately 200A to
806A.

That the two 230/115kV auto-transformers that it is proposed to install at Guelph-Campbell TS would supply
approximately 200MW to the 115kV system. This would have the effect of increasing the loading on the
230KV circuits D6V & D7V between Detweiler TS and Orangeville TS while unloading the 230/115kV auto-
transformers at Burlington TS by approximately 210MW (the difference reflects the reduction in the
transmission losses).

That with the proposed 115kV-connected generation at Cambridge-Preston TS, the transfers through the two
230/115kV auto-transformers at that TS would be reduced to approximately 80MW.

That the new 500kV line between the Bruce Complex and Milton TS would result in circuit M585M between
Middleport TS and Milton TS “floating’ i.e. carrying close to zero power. However, because of the line
capacitance there would be a significant reactive power flow from this circuit into Milton TS, providing
valuable voltage support. The companion circuit V586M, because it is terminated directly into Claireville TS,
is shown to carry approximately 300MW.

That the transmission losses for the Ontario System, for the same operating scenario, but with the new 500kV
line in-service, are shown to total 1236MW. This would represent a reduction in the system losses of 119MW.

8.1 FABC (Flow Away from the Bruce Complex) transfer

The FABC transfer shown in Diagram 5 is 6461.9MW. Since this corresponds to the actual flows that would be
monitored in the operational environment it therefore reflects the local transmission losses as well as the load at
Douglas Paoint TS.

This transfer corresponds to the following theoretical output from the Bruce Complex:

4 units at the Bruce A Station, each with a rated output of 805MW 3220MW
less a station service supply of 55MW for each unit - 220MW

Net Output from the A station 3000MW

4 units at the Bruce B station, each with a rated output of 940MW 3760MW
less a station service supply of 50MW for each unit - 200MW

Net Output from the B station 3560MW

Combined net output from the A & B Stations  6560MW

The transmission losses, together with the load at Douglas Point TS, therefore total approximately
100MW (6560MW - 6461.6MW).

For the purpose of this Assessment, except for the load flow studies where the actual flows are available for
determining the FABC transfer, all other references to the FABC transfer use the combined net output from the A &
B stations. To distinguish between the two values, the following convention has been adopted:



FABC refers to the actual transfer away from the Bruce Complex, calculated by summing the
appropriate flows.

FABC* refers to the combined net output from the A & B stations, ignoring both the local transmission
losses and the load at Douglas Point TS

As shown above, with all eight units in-service at the Bruce Complex, the difference between the two values
will be approximately 100MW.

8.2 Contingency Conditions

With a new 500kV double-circuit line constructed between the Bruce Complex and Milton TS and terminated into
Milton TS as shown in Diagram 3 (Proposed Additions to the Milton 500kV Switchyard), the following would
represent the more critical contingency conditions that could then occur:

e A double-circuit contingency involving either the existing 500kV line to Milton TS and Claireville TS
(circuits B560V & B561M) or the new 500kV line to Milton TS

e A double-circuit contingency involving the existing 500kV Milton-to-Claireville line (circuits B560V &
M571V)

e A breaker-failure condition involving breaker L61L71, breaker KL570 or the new H-busbar breaker that
would result in the simultaneous loss of a Bruce-to-Milton & a Milton-to-Claireville circuit (circuits
B561M & M571V; circuits BxxxM & M570V; or circuits ByyyM & M571V)

o A breaker-failure condition involving either breaker L70L73 or breaker HL573 that would result in the
simultaneous loss of a Milton-to-Claireville & a Milton-to-Trafalgar circuit (circuits M570V & M573T or
circuits M571V & M573T)

Analysis was performed to determine the effect of each of these contingency conditions:

Post-contingency Results: for the case with 8 Bruce units, together with all of the committed wind-projects, and
with the new 500kV Bruce-to Milton line in-service

i. For a contingency involving the existing 500kV double-circuit line from the Bruce Complex to Milton TS &
Claireville TS

The results from the study for this contingency condition have been summarised in Diagram 6.

This shows approximately 60% (1492MW) of the pre-contingency flow on the faulted circuits being transferred to
the new 500kV line into Milton TS with a further 27% (675MW) appearing on the 500kV circuits into Longwood
TS. The remaining 13% appears primarily as increased transfers over the 230kV circuits from the Bruce Complex
to Detweiler TS and to Orangeville TS.

With lower post-contingency transfers to Nanticoke SS, via Longwood TS, the resulting net increase in the reactive
power demand at Nanticoke SS is therefore only 208MVAr and this would be well within the capability of a single
synchronous condenser at Nanticoke GS.

The increase in the transmission losses for this condition with no additional generation capacity incorporated is
shown to be approximately 119MW (1355MW - 1236 MW).

ii. For a double-circuit contingency involving the existing 500kV double-circuit line between Milton TS &
Claireville TS: circuits B560V & M571V

The results from this study, which have been summarised in Diagram 7, show a post-contingency flow of 2526 MVA
on the remaining 500kV Milton x Claireville circuit. Although this is relatively high at 2790A, this flow would still
be within the continuous rating of 2815A for this circuit, and well within its long-term emergency rating of 3660A.



iii. For a breaker failure condition that would result in the simultaneous loss of a 500kV Bruce x Milton circuit & a
500kV Milton x Claireville circuit

Since this contingency condition would result in the loss of only a single 500kV circuit from the Bruce Complex, the
post-contingency flows on each of the remaining circuits, as summarised in Diagram 8, are shown to increase to a
maximum of approximately 1670A, which would be well within their continuous ratings of approximately 2800A.
Similarly, the post-contingency flows on the circuits between Milton TS and Claireville TS are also shown to remain
well within their continuous ratings.

iv. For a breaker failure condition that would result in the simultaneous loss of a 500kV Milton x Claireville circuit
& a 500kV Milton x Trafalgar circuit

The results for this contingency condition have been summarised in Diagram 9 and these show that the transfers
through the T14 unit that would remain in-service connected to circuit M572T post-contingency (1088MVA), would
be only marginally within its 10-day long-term emergency rating of 2625A or approximately 1090MVA.

Diagram 10 shows the results for the same contingency condition but with a reduced transfer across the QFW
Interface. These results show that the 10-day long-term emergency rating would be exceeded. Similar results would
be expected for the condition with a reduced transfer across the Negative-BLIP Interface.

It is therefore recommended that the proposed layout of the 500kV busbar at Milton TS be reviewed to avoid the
simultaneous loss of the 500kV circuit M573T and either of the 500kV Milton-to-Claireville circuits due to a
breaker-failure condition involving either of the 500kV breakers L70L73 or HL573.

Outage Conditions involving the 500kV Milton x Claireville circuits

Diagram 11 shows the flows with one of the Milton TS to Claireville TS circuits (M571V) out-of-service, either for
maintenance or because of a fault.

In this Diagram, the flow on each of the 500kV circuits to Trafalgar TS is shown to remain within the 10-day
limited-time-rating (~1090MVA) of the auto-transformer on to which each circuit is terminated.

Diagram 12 shows the corresponding flows should the companion circuit (M570V) suffer a contingency. This
would result in flows through the 500/230kV auto-transformers at Trafalgar TS that would exceed their 10-day
limited-time ratings, although they would remain within the 15-minute limited-time-ratings of these units.

Analysis has shown that to achieve the required reduction in the flows through the auto-transformers to respect their
10-day limited-time-ratings, the output from the Bruce complex would need to be reduced by approximately
650MW.

9. Capability to incorporate additional generating capacity

The construction of a new 500kV transmission line between the Bruce Complex and Milton TS is intended to allow
additional generating capacity to be incorporated into the system beyond the eight units at the Bruce Complex and
all of the committed wind-turbine projects, without the need to initiate generation rejection in response to any
recognised first contingency.

Analysis was therefore performed to quantify the enhanced incorporation capability that the new line would be
expected to provide.

In the absence of any definitive information as to where any new generation capacity is likely to be located and the
manner in which it would be incorporated, it was decided to concentrate all the new generation capacity directly on
to the 500kV busbars at the Bruce Complex. The intent was to avoid introducing unintentional circuit loading issues
on the 230kV system that could indirectly influence the results.



9.1. Study Results

With a new 500kV line between the Bruce Complex and Milton TS and with additional generating capacity
incorporated via the 500kV busbars at the Bruce Complex

9.1.1 Power-Voltage Analysis

PV-analysis was performed for the arrangement shown in Diagrams 5 & 6 to determine its voltage stability limit,
following the loss of the existing 500kV double-circuit line, B560V & B561M. The FABC* transfer was increased
by adjusting the output of the two fictitious generators that were added at the Bruce Complex; with one unit
connected to the 500kV busbar at the A station and the other unit to the 500kV busbar at the B station.

Diagram 13 shows the resulting voltage curves together with a curve showing the available reactive power from the
generating units in south-western Ontario.

The FABC* Transfer at which the study terminated was 7821MW and this corresponded to the situation where the
generating units within the GTA (at Pickering GS, Darlington GS and the Sithe-Goreway facility) reached their
maximum MVAr outputs.

Applying a 5% margin to this transfer would therefore give a voltage instability limit of 7430MW for the FABC*
Transfer with the new 500kV line in-service.

This would allow approximately 870MW of additional generating capacity to be incorporated (7430MW - the
FABC transfer for the existing 8 units at the Bruce Complex of 6560MW).

9.1.2 Load Flow Analysis
Pre-contingency

Diagram 14 shows the results of the pre-contingency analysis for the condition with the new 500kV line in-service
and with the additional 870MW of generating capacity incorporated via the 500kV busbars at the Bruce Complex.

This shows an increase of 57MW (1292.9MW - 1236.3MW from Diagram 5) in the system losses as a result of
incorporating the additional 870MW of generating capacity. In addition, the reactive power output from the
synchronous condensers at Nanticoke GS is shown to have increased to 475MVAr; once again confirming the need
for at least one 250MVAr shunt capacitor bank at Nanticoke SS.

The following Table shows the changes recorded in the circuit flows resulting from the addition of 870MW of new
generating capacity at the Bruce Complex.

This shows that approximately 75% of the output from the new generating facilities would appear as increased flows
on the four 500kV circuits from the Bruce Complex to Milton TS and Claireville TS. A further 16% would appear
as increased flows on the two 500kV circuits from the Bruce Complex to Longwood, while the majority of the
remainder (8%) would appear as increased flows on the 230kV circuits to Orangeville TS and Detweiler TS.

With such a high proportion of the output from the Bruce Complex flowing directly over the Bruce-to-Milton
corridor, these results clearly demonstrate the benefit of installing a new transmission line into Milton TS from the
Bruce Complex.



Changes in the Flow Distribution arising from the 870MW of New Generating Capacity at the Bruce Complex

New Generation Capacity
None 870MW
Circuit Diagram No. 5 | Diagram No. 14 Increase
B560V Bruce x Claireville 1228.1MW 1396.1MW 167. 7MW 19.2%
B561M Bruce x Milton 1267.2MW 1427.9MW 160.7MW 18.5%
New BxM Circuit from the ‘A’ station 1244.0MW 1403.1MW 159.1MW 18.3%
P00kV New BxM Circuit from the ‘B’ station 1264.1MW 1424.6MW 160.5MW 18.4%
B562L Bruce x Longwood 324.3MW 394.8MW 70.5MW 8.1%
B563L Bruce x Longwood 270.9MW 342.9MW 72.0MW 8.3%
B4V & B5V Bruce x Orangeville 590.5MW 634.2MW 43. 7MW 5.0%
230KV B22D & B23D Bruce x Detweiler 505.5MW 531.7MW 26.2MW 3.0%
115kV | S2S Owen Sound x Stayner 66.9MW 75.3MW 8.4MW 1.0%
Total 868.8MW 99.8%

Analysis was also performed to determine the effect that each of the same contingency conditions that were
examined previously for the scenario with no additional generating capacity incorporated, would have.

Post-contingency Results: for the case with 8 Bruce units, together with an additional 870MW of new
generation capacity as well as all of the committed wind-projects, and with the new
500kV Bruce-to Milton line in-service

i.  For a contingency involving the existing 500kV double-circuit line from the Bruce Complex to Milton TS &
Claireville TS

Diagram 15 shows the load flow results following a double-circuit contingency involving the loss of circuits B560V
& B561M. This shows a combined output from the synchronous condensers at Nanticoke GS of 751.6MVAr;
representing an increase over their pre-contingency output of 277MVAr. The increase in transmission system losses
between the pre- and post-contingency conditions is shown to total 152MW (1444.8MW - 1292.9MW).

The post-contingency flows on the 500kV & 230kV circuits are all shown to remain well within their long-term-
emergency ratings.

This is also true with respect to the 115kV line between Owen Sound TS and Stayner TS. The post-contingency
flow on the section into Stayner TS is shown as 558A which would be well within its LTE rating of 770A.
Consequently, automatic cross-tripping of this circuit, as recommended in the Assessment Report for the Bruce
series compensation, would not be required with this amount of new generating capacity incorporated.

ii. For a double-circuit contingency involving the existing 500kV double-circuit line between Milton TS &
Claireville TS: circuits B560V & M571V

The results from this study have been summarised in Diagram 16. These show that as a result of incorporating the
additional generating capacity, the post-contingency flow on the remaining 500kV Milton-to-Claireville circuit
would increase to 3210A (from 2815A). However, this would still be within its long-term emergency rating of
3660A.



iii. For a breaker failure condition that would result in the simultaneous loss of a 500kV Bruce x Milton circuit & a
500kV Milton x Claireville circuit

The results from this study, as summarised in Diagram 17, show that although the incorporation of the new
generating capacity at the Bruce Complex would result in increased post-contingency flows, all of the flows,
including those on the 230kV circuits from the Bruce Complex, would remain within their continuous ratings.

iv. For a breaker failure condition that would result in the simultaneous loss of a 500kV Milton x Claireville circuit
& a 500kV Milton x Trafalgar circuit

Diagram 18 shows the results from this study. These show a post-contingency transfer of approximately 1160MVA
through the remaining 500/230kV auto-transformer at Trafalgar TS, which would exceed its 10-day limited-time-
rating of 1090MVA.

Furthermore, as discussed in Section 8.2 iv. for the same contingency condition but with no additional generating
capacity incorporated at the Bruce Complex, the transfer through the remaining auto-transformer would be expected
to increase in response to lower transfers across the QFW and/or Negative-BLIP Interfaces than were assumed in
this analysis.

The recommendation to review the proposed layout of the 500kV busbar at Milton TS so as to avoid the
simultaneous loss of the 500kV circuit M573T and either of the 500kV Milton-to-Claireville circuits due to a
breaker-failure condition involving either of the 500kV breakers L70L73 or HL573, would therefore be even more
relevant with the added generation capacity.

Outage Conditions involving the 500kV Milton x Claireville circuits

Diagram 19 shows the flows with one of the Milton TS to Claireville TS circuits (M571V) out-of-service, either for
maintenance or because of a fault.

In this Diagram, the transfer through each of the 500kV auto-transformers at Trafalgar TS is shown to be
approximately 910MVA, which would be within their 10-day limited-time-rating (~1090MVA). However, as
before, these transfers would be expected to increase with lower transfers across the QFW and/or Negative-BLIP
Interfaces, and could therefore exceed the emergency ratings of the auto-transformers.

Diagram 20 shows the corresponding flows should the companion circuit (M570V) suffer a contingency. This
would result in transfers of approximately 1370MVA through each of the 500/230kV auto-transformers at Trafalgar
TS, and these would be well in excess of their 10-day limited-time ratings.

These results show that with additional generation capacity incorporated via the 500kV busbars at the Bruce
Complex, outages involving the transmission facilities that form the Milton-to-Claireville corridor would be
especially challenging operationally. This corridor would therefore benefit from the implementation of measures
that would limit the severity of the critical outage conditions.

9.2 Transient Stability Analysis

A transient stability study was performed for the arrangement with the new 500kV line in-service to confirm that the
corresponding transient stability limit would be less restrictive than the voltage stability limit that has been
determined from the PV-analysis.

For this study, rather than attempting to establish an actual transient stability limit for the FABC* Transfer, it was
considered sufficient to demonstrate that the system would remain stable at an FABC* Transfer (after applying the
required 10% margin) that was higher by an appropriate margin than the voltage stability limit determined from the
PV-analysis.



Since the voltage stability limit for this condition (after applying the 5% margin) corresponded to an FABC*
Transfer of 7430MW, then the transient stability analysis would need to demonstrate that the generating units would
remain stable for an FABC* Transfer of at least 8173MW (7430MW x 1.1) in order to provide the required margin
of 10% as stipulated in the IESO’s criteria.

Diagram 20 shows the results obtained with an FABC Transfer of 8610MW. This shows that the units remain stable
with an initial angular swing of less than 30°. It is therefore expected that the FABC Transfer at which stability
would be lost would be substantially higher.

After applying the required 10% margin, this FABC Transfer would be equivalent to a ‘limit” of 7827MW.
However, since this Transfer corresponds to the actual flows and not the net output of the generating units at the
Bruce Complex, this ‘limit” would therefore correspond to an FABC* Transfer at least L00MW higher, or
approximately 7930MW. This would therefore be 500MW or at least 6.7% higher than the corresponding voltage
stability limit of 7430MW.

This study therefore confirms that the voltage stability limit for the FABC* Transfers would be more restrictive than
the transient stability limit.

10. Summary of the studies for the new 500kV line between the Bruce Complex and Milton TS

The studies have shown that, under the following operating conditions,
e  With a transfer of 2500MW across the Flow-South Interface
e  With a transfer of 1500MW across the Negative-BLIP Interface, and
e  With a primary demand of 28400MW
and with a new 500kV double-circuit line between the Bruce Complex and Milton TS, the amount of new

generating capacity that could be incorporated into the system via the 500kV busbars at the Bruce Complex, in
addition to the following generating facilities,

e All eight units at the Bruce Complex, and
o All 725MW of the committed wind-turbine Projects

would be limited to a maximum of 870MW to avoid the onset of voltage instability at the busbars within the
GTA.

11. Reactive Compensation Requirements

This Assessment has confirmed that apart from the four synchronous condensers that were assumed to be in-service
at Nanticoke GS, all of the following reactive compensation facilities will be required to be in-service once the new
line is completed.

Detweiler TS A 2™ 250MVAr shunt capacitor bank
Orangeville TS Two 125MVAr shunt capacitor banks
Buchanan TS A 3 170MVAr shunt capacitor bank
Middleport TS Two 400MVAr shunt capacitor banks

The reactive power requirements at Nanticoke GS, with all transmission elements in-service, have been summarised
in Table 3. This shows that, with no additional generating capacity incorporated, at least one 250MVAr shunt
capacitor bank will be required at Nanticoke SS to limit the amount of dynamic reactive support that would need to
be installed.



TABLE 3 Reactive Power Requirements at Nanticoke SS with a new 500kV line to Milton TS
Additional Generating _ Reactive Power Output from the Synchronous Condensers
Capacity Incorporated Diagram System Condition . .
No. Recorded Effective Output with shunt
at the Bruce Complex Increase . .
Value capacitor banks at Nanticoke
5 Pre-contingency | 379.6MVAr 129.6MVAr + 1 x 250MVAr
None
6 Post-contingency | 587.8MVAr |208.2MVAr 337.8MVAr + 1 x 250MVAr
8 Pre-contingency | 498.0MVAr -2.0MVAr + 2 x 250MVAr
870MW
9 Post-contingency | 682.8MVAr |184.8MVAr | 182.8MVAr + 2 x 250MVAr

The above Table shows that with no additional generating capacity incorporated, approximately 600MVAr of
reactive support would be required at Nanticoke SS to maintain acceptable post-contingency voltages. This is
shown to increase to approximately 700MVAr for the condition with 870MW of new generation capacity
incorporated into the system via the 500kV busbars at the Bruce Complex. However, the portion of these
requirements that would need to be provided by dynamic reactive power devices could be reduced by placing shunt
capacitor banks in-service at Nanticoke SS pre-contingency.

The final column of the above Table shows that with one 250MVAr capacitor bank in-service pre-contingency, the
amount of dynamic reactive support that would be required post-contingency to maintain acceptable voltages for the
condition with no additional generating capacity incorporated would be approximately 340MVAr.

Similarly, for the condition with 870MW of additional generating capacity in-service, placing two 250MVAr shunt
capacitor banks in-service pre-contingency would reduce the amount of dynamic reactive support that would be
required post-contingency to approximately 185MVAr.

However, with lesser amounts than the 870MW of additional generating capacity that has been assessed, the devices
that provide the dynamic reactive power would need to have a VAr absorption capability to allow the second
250MVAr shunt capacitor bank to be placed in-service pre-contingency.

It is therefore recommended that with the new 500kV line to Milton TS in-service, the minimum amount of reactive
compensation that will be required at Nanticoke SS to allow up to 870MW of additional generating capacity to be
incorporated will be as follows:

e Two 250MVAr shunt capacitor banks, and
e Dynamic reactive power device(s) with a reactive power capability range of at least
+350MVAr and -120MVAr

It should also be stressed that with any transmission facilities out-of-service that result in increased post-contingency
transfers via those facilities between Longwood TS/Buchanan TS and Nanticoke SS/Middleport TS, the reactive
power requirements in the Nanticoke area will increase beyond those shown in Table 3.



Operation during the interim period once seven units are in-service at the Bruce Complex

Although this is considered to be outside the scope of this Assessment, analysis has shown that the reactive power
requirements at Nanticoke SS during this period prior to the new 500kV line being completed when seven units are
in-service at the Bruce Complex will be significantly greater than those summarised in Table 3.

It is therefore assumed that the reactive compensation requirements detailed above will be met through a separate
Hydro One initiative with an earlier in-service date than that for the new 500kV line.

Furthermore, on the assumption that the reactive power facilities that will be installed at Nanticoke SS to limit the
extent of any operational constraints that might need to be imposed during the interim period will exceed the
requirements detailed above, it is recommended that consideration be given to retaining at least some of these
additional facilities in-service once the new line becomes available. With additional reactive support available at
Nanticoke SS, it would therefore be possible to limit the extent of any operational restrictions that could be required
during periods when transmission facilities are out-of-service following the completion of the new 500kV line.

12. Bruce Special Protection System

Although the analysis has shown that all of the committed generating facilities as well as further new generating
capacity could be incorporated without having to initiate generation rejection in response to a contingency while all
transmission elements are in-service, generation rejection will still be required whenever transmission elements are
out-of-service.

It will therefore be necessary to enhance the Bruce SPS to expand the number of contingency conditions, including
those involving the new 500kV line, to which it can respond.

13. Customer Impact Assessment

Hydro One Networks Inc. has completed a Customer Impact Assessment for this Project and concluded that the
proposed facilities will have no adverse impact on any of their customers.

14. Notification of Approval of the Connection Proposal

This Assessment has concluded that, subject to all of the following facilities being in-service prior to the completion
of the new 500kV line, this proposal will have no materially adverse effect on the IESO-controlled grid:

e The installation of the following reactive compensation, in addition to the shunt capacitor banks that have
already been committed for installation at Detweiler TS and Orangeville TS:

= Buchanan TS A 3“170MVAr shunt capacitor bank

=  Middleport TS Two 400MVAr shunt capacitor banks

= Nanticoke SS At least one 250MVAr shunt capacitor bank

= Nanticoke SS  Dynamic compensation with a capacity of at least +350/-120MVAr

However, while the facilities listed above must be available once the new 500kV line is in-service to avoid
the need to implement generation rejection in response to any recognised system contingency, it is expected
that they will be installed prior to the new line being placed in-service to mitigate the operational issues
that will arise once seven units are in-service at the Bruce Complex starting in 2009.

This requirement is therefore expected to be met through separate Hydro One initiatives with earlier in-
service dates than that of the new 500kV line.

e The enhancement of the Bruce Special Protection System.

e Areview of the proposed layout of the 500kV switchyard at Milton TS to limit the effect of breaker-failure
conditions at that station.

It is therefore recommended that a Notification of Conditional Approval to Connect be issued for this Project.



&aubaushene TS

K
<

Owen Sound TS P
&

Meaford TS

Stayner TS

Essa TS

&

Proposed route of the new
Bruce-to-Milton 500kV line

Alliston TS

Hanover TS

Wingham TS

Palmerston TS

Goderich TS

Erindale
TS
Trafalgar TS

Oakville TS
e TS

1d TS
'( Stratford TS

Grand Bend

Centralia TS St Marys TS

DIAGRAM 1

2nd February 2007



BRUCE B SS (500kV) BRUCE A SS (500kV)
J-bus E-bus
500kV 500kV IESO-Recommended
Additional Breaker
X Hes X X EL569 ‘/X T3E
, B569B _
A
X L5637 X HeJ X HSL569 A X A4L569 X EL560 X 137128
B3569B N
—4 — —
Xuseses X HoLssi X HIL569 X X rahseo | X 1281562
b
| X Hsp X Ls61p X Hrp X | | X 14 X ailss2
/ / /
P-bus | A-bus
T3H X 140 T3H X 14H T4H T3H X
@ ® > > Qw = ®
S g < S g S g =
G5 Gé6 G7  G8 G4 g - G3
S > >} >
E “ “ 725 727 728
BRUCE A SS (230kV)
l K2-bus Kl1-bus
230kV
K2L4 K2L27 KIL24 KIL22 KILS2
——  Proposed New Facilities — — — —
L4128 12027 24725 TIL22
12L5 23725 TIL20
128 DILS D[L23 120 181
Proposed Additions to the Bruce A & B 500kV Switchyards !
for the termination of the two new 500kV circuits to Milton TS s L DZ”"”L D”’”‘L L s
N
% % W % % % W % W %
N 1) %) w LY %) 8N [ Co Co
S EE % % EE SE g
¢ ) ) ) S o o : : ¢
DIAGRAM 2 S ff 0§ f §§ £3% %
[ S [ % s 3 RO ]
27th March 2007 s ¢£¢ £ X §§ % § %
§ £ i §F g 339 g
1> 5 = 1> 2 e 2
“ = ~ >
©“ ©“



MILTON TS (500kV)

K-bus
500kV
KL561 New KL572
Bruce B B56IM
\ MS572T Trafalgar
Bruce A BxxxM
L61L71 X KL570 K 172185 X
M570V Claireville
Middleport — M585M /
L70L73 HL585
M573T Trafalgar
M571V Claireville
Bruce B ByyyM
HL573 K New
H-bus
Proposed New Facilities
Milton By-pass
Bruce A B560V B560V  Claireville
Milton By-pass
Middleport V586M V586M Claireville

Proposed Additions to the Milton 500kV Switchyard for the
termination of the two new 500kV circuits to the Bruce Complex

DIAGRAM 3

10th March 2007



KEY

Nobel 50%

-136.3MVAr

z
s
3
o
g

1090.9MW

Blue Mount. ;
Owen Sound_I15KI, intwi-2.0mvar 64.1MW/-54. 0MVAr e AT 109 SMW/-2.9MVAr 29.5MW/2.9MVAT
‘ s28 n 28 Wind Project
. —— L ‘ - S2E |
Gl: 805.0MW 192.9MVAr Meaford ;‘g-"MW Stayner
G2: 805.0MW 192.9MVAr 53 8MVAr Essa [ 500K
G3: 805.0MW 192.9MVAr Orangeville 153.9MW
G4: 805.0MW 192.9MVAr VI -
200.0MW 0.2MVA
o Bruce A’ 48,3MVA|-®_1‘ — o 385.7MW/32.6MVAr B4V Melancthon Grey !_®"’°~5MW’4'>2MVA' 420.IMW/-45 BMVAT i SS5, | : .
ew Gen ; : 355 5VW/33 9MVA BSV ) 417.2MW/-45 3MVAT — B
500KV || \Leader Wind A & B 2 1875, 3MWI267.0M VAT Bsgoy  Melancton IT 99.0MW/41. TMVAT - - T = 2 Lo 4 Er | e
— : z
ST ovw P ZIAG.IMW/TTGMVAT Hanover B361M “i:@“qb =3 ~8MVAr SLOMWESSIMVAr 253 §+ +§
i . 3 ] L
. -l O 36.8MVAr Z 2 stomwatavvar 3 £ 2118
e AL '
]| Ripley Wind WIS
= dale + S Q-
Ko e
b
a2l

New Gen

: 940.0MW 308.6MVAr
G6: 940.0MW 308.6MVAr
G7: 940.0MW 308.6MVAr
G8: 940.0MW 308.6MVAr

S

- Tertiary Reactors

4 units
©—{500kV
<

Kingsbridge IT
Wind Project

158. 7MW
-21.7TMVA

644.3MW
-98.3MVAr

m

SESESE

SESESE

RGN

$TET e

FOF 5 oemw
Kingsbridge
Wind Project

Transmission Facilities
500kV Facilities
230kV Facilities
115kV Facilities

GENERATION
Lennox 11I9MW  Calpine
Darlington 2490MW St Clair
Pickering 2668MW  Brighton Beach
Portlands GS 459MW  Windsor (115kV)
Sithe-Goreway GS 615 MW TransAlta
Halton Hills GS 600MW  Imperial Oil

= (232 & (C24Z

z

S @ Port Alma Wind Project

Load Flow Results:

415.7MW/-169.0MVAr — =
407.7MW/-171.6MVAr — =

534.4MW/-153 SMVA; ——
S34AMW/-153.8MVA; — o

1000.0MW
500.0MW
526.0MW
192.4MW
370.8MW
0.0MW

g

593.9MW
-176.8MVAr

138.9MVAr
138.9MVA

With Four Nanticoke Units on-condense

5 FABC 6461.9MW

Tertiary Reactors

<

138.0MVA;

310.8MW/542MVAr ~lf—

310.6MW/55.4MVAr

NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM

2
1235.8MW N,
EONC
LOCAL GENERATION: 450.0MW 24 z
NS
N,
2
ONA
)
Detweiler > 354 4MW
y 267.0MVAT

146.4MW/-54.6MVAr

4174AMW
158.2MVAT

599.0MW/-124.IMVAr
417.4MW/158.2MVAr
1814.8MW/-161.1IMVAr
599.0MW/-124.IMVAr
608.8MW/122.3MVAr
616.9MW/120.2MVAr

— ©F
3Mw/-65,8MVAr/ >\ <
209.6¥ Ariyiéﬁ oo™

597.6MW/-89.3MVAr
416.6MW/198.3MVAr
1802.2MW/-249.8MVAr
597.6MW/-89.3MVAr

-134.4MVAr

-69.8MVAr

50%

T»

500kV

254 TMW/-16.9MVAr
b 254 TMW/-16.9MVAr
K 317.8MW/-62.7MVAr
314.0MW/-64.4MVAr

ton

e MS70V.
TR '
& R
. \ Cambridge Preston Milton MSTIV
& Kitchener- \ 300KV Claireville =
S ‘Wilmot Nos. ‘,‘ /
o/ 6&8 ~ A
&% SR Gal
WA Galt
S/ 5
,C,QW Q\A v\ M2
50
\o RO

[
Negative BLIP
1485. 1MW

Primary Demand: 28400MW
With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area

)
564.0MVAr

113.5MVAr ’E

355. 7MW
184.7MVAr
418.6MW
75.3MVAr

Middleport

=3

= WTIT
=
S
EN

Erie Shores Wind Project

MICHIGAN IMPORTS:

NEW YORK IMPORTS at Niagara:

Losses on the Ontario System:

1498 2MW
999. 5MW 4 units
1355.2MW 0.0MW 206.2MVAr 0.0MW 175.5SMVAr

0.0MW 206.2MVAr 0.0MW 175.5MVAr

»

FETT —»

Richview

Manb

<

e

3222MVAr
o
323.5MVAr

DIAGRAM 4

11th March 2007

393.4MVAr
)
)
394.5MVAr

DES
JOACHIMS
Gs

2807.IMW
98. IMVAr



KEY

Owen Sound  /15kV Blue Mountain 14.0MW/10.5SMVAr
| 66.9MW/-46.0MVAr s28 0 31.8MW/-52.5MVAr s2s 0 “Wind Project 77.6MW/3.8MVAr !
Gl: 805.0MW 160.IMVAr - Meaford T deamw ——
G2: 805.0MW 160.1MVAr 57.0MVAr Essa [ 5008V ]
G3: 805.0MW 160.1MVAr P 1244 OMW/65.9MVAr e -
G4: 805.0MW 160.IMVAr 0.0 — 1307 MW 79 SNVAT Orangevill :;ﬂ{tle 2
Bruce 'A’ -43MVAr — - 293.8MW/18.5SMVAr B4V Melancthon Grey | —2 100.5MW/-28.8MVAT 333 INW/-77.3MVAr — - ;»f . 5
t t |
o ias P 296 7MW/197MVA; B5V 1 330.AMVNIG SMVAT — e = — E9V = o
500kv Leader Wind 4 & B e 1228/ AMW)56.0MVAr sy Melaneton 11— 09, 0Mw/-28 3MVAr ' « % z ey Fezllzz B
2 units A Ssonw P 1267 2MW/B3TMVAT Hanover B36IM == -10.6MVAr -13.2MW/-57.2MVAr 2 §§+ +§§ N
P R PO 24.6MVAr g onw-osnvar 7 ZE1ITES
4 units R [|oRipiey wina
E—{s00kV! < g
— i E|[E FABC 6461.9MW
I;;_”%';;’” .gz 1 NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
e 'B’ ind Project 2||= GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM
Bruce 'B =z z|lg 1201.2MW
G5: 940.0MW 256.2MVAr gg gl= LOCAL GENERATION: 450.0MW <
G6: 940.0MW 256 2MVAr RS IS <.
G7: 940.0MW 256.2MVAr “g sz ERd zl|2
GS: 940.0MW 256.2MVAr B §+ *EE Zllg
=afl[fs2 S| ld A
agllf'sg alla
R s = 1109.7MW/5.5MVAr
> SIMW 285.4MW/148.1MVAr
219 SMVAT 1203.1MW/35.0MVAr 1105.3MW/7.IMVAr
== 1109.7MW/5.5MVAr 285.1MW/192.9MVAr

146.4MVAr (&

Transmission Facilities
500kV Facilities
230kV Facilities
115kV Facilities

146.4MVAr

405.2MW/-184 SMVAr —
397.2MW/-186.9MVAr — =

550.2MW/—ZUZ.7MVAr — -~
550.2MW/-Z(J2.7MVAr

Nobel

50%

1091.5MW
-138.5MVAr

146 4AMVAr

39.68&

Kingsbridge
Wind Project

g

GENERATION s
Lennox OMW  Calpine 1000.0MW .
Darlington 2490MW St Clair 500.0Mw X
Pickering 2668MW  Brighton Beach ~ 526.0MW
Portlands GS 459MW  Windsor (115kV) 1924MW
Sithe-Goreway GS 615MW  TransAlta 370.8MW
Halton Hills GS~ 600MW  Imperial Oil 0.0MW

3 C23Z&C24Z

2

= Port Alma Wind Project
Load Flow Results:

With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area

145 7MVAr

V)
Seaforth
2.

Primary Demand: 28400MW

With a new 500kV Double-circuit Line: Bruce to Milton TS

With Four Nanticoke Units on-condense

v

90.6MW/-55.2MVA} ’ \
216.9¥ Ariyiéfy

6&

\50

-
Negative BLIP
1501.4MW

5 WIIT
g
2 @ Erie Shores Wind Project

MICHIGAN IMPORTS:

NEW YORK IMPORTS at Niagara:

Losses on the Ontario System:

1507.9MW
984.5MW

1236.3MW 0.0MW 102.5MVAr

0.0MW 102.5MVAr

Ras.lkvI\\ 7
Kltchener \'
Wilmot Nos.

\[p\( Galt
0/\ .-
N M21D

731.2MW/166.IMVAr
740.7MW/164.0MVAr

285.4MW
148.IMVAT

MS70V.

1197.8MW/27.8MVAr
1105.3MW/7.1MVAr

ANS »

VS86M
BS60V.

\
B“ ““N:] N

\ 500kV

Milton

MS71V

@0
\ Cambridge Preston
500kV

‘.

7

\IN

225.1IMW/-20.3MVAr
225.0MW/-20.3MVAr
286.9MW/-63.9MVAr
283.6MW/-65.3MVAr

Claireville =

Richview

-4.9MW
123.3MVAr
286.0MW
56.3MVAr

—

328.8MVAr

FETT —»

159.4MW|
70.IMVAr|

0.0MW 87.3MVAr
0.0MW 87.3MVAr

399.7MVAr
|
)
400.8MVAr

DIAGRAM 5

11th March 2007

oTTO
HOLDEN GS

DES
JOACHIMS
Gs

2828. 1MW
56.9MVAr




Nobel 50%

e
1092.4MW
-136.IMVAr

Blue Mountail
Owen Sound 17 j‘kKOIJMW/-AlZJMVAr s28 [ 65:2MWE-54.4MVA s28 O “Wind Projeet 1104MW3 3MVAX 29.9MW/2.6MVAL
t = > S2E
Gl: 805.0MW 136.3MVAr o T deamw
Meaford Stayner
G2: 805.0MW 136.3MVAr 53.8MVAr
G3: 805.0MW 136.3MVAr —— P 1988, SMW/296.8MVAr O il e
. rangevi MW =
G4: 805.0MW 136.3MVAr 500.0MW — = 2011.0MW/308.5SMVAT gevise 126 ;%A, 2 N
Bruce 'A’ 46.IMVAIO—] g 383, SMW/32.IMVAT B4V Melancthon Grey |~ 100.5MW/142MVAT_417.INW(-71.0MVAr — g — ESV oy s S
t t |
ind A& P 386.3MW/33 SMVA B5V : ) 414.8M k — - EOV = o ¥ DES
500KV /] Leader Wind A & B OUT-OF-SERVICE OUT-OF-SERVICE Bsgoy  Melancton II 99.0MW/14.7MVAr z 15w z E‘; g z R omms
2 units IR 76.0MW OUT-OF-SERVICE Hanover OUT-OF-SERVICE B56IM 2 1. SMVAr 66.0MW/-56.6MVAr &~ ot E% |+ oz RN
, O30y . O 13.4MVAr 2 o6.oMw/-39.9MvAr 3 ZoT|[1E e
units T ' '
o
4 units ;Q: 4]z Ripley Wind
S kv = gE
& |8 FABC 6461.6MW
Kingsbridge II NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
B Wind Project 2 E GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM
ruce - gl
EE sl 1234.8MW
G5: 940.0MW 218.IMVAr zz 3| LOCAL GENERATION. 450.0MW
G6: 940.0MW 218.1IMVAr o6 gz
G7: 940.0MW 218.IMVAr B E Z|
G8: 940.0MW 218.IMVAr B zllz
EEL| B 5|E
aylv=
<@ ea Al o, 1341.3MW/-189.9MVAr
' ' 2% Guelph-Campbell 221.9MW 520.0MW/153.5MVAr
A 307 OMVAr OUT-OF-SERVICE 1334.5MW/-216 AMVAr
& 1541.3MW/-189.9MVAr 519.0MW/189.9MVAr
695.4MW/116.8MVAr OUT-OF-SERVICE
39.6MW Seaforth 2 mx 704.3MW/114.4MVAr 1334.5MW/-216 AMVAr
K2 153

Kingsbridge
Wind Project

406.4MW/-215.0MVAr —
398.4MW/-217.5MVAr — =

KEY
Transmission Facilities
500kV Facilities
230kV Facilities
115kV Facilities
%,
5,
Sy %, 142.2MW/135 4MVAY
Ze =
GENERATION SES
Lennox 1I8MW  Calpine 1000.0MW 2+ 2
Darlington 2490MW St Clair 500.0MW
Pickering 2668MW  Brighton Beach  526.0MW
Portlands GS 459MW  Windsor (115kV) 1924MW
Sithe-Goreway GS~ 61SMW  TransAlta 370.8MW
Halton Hills GS 600MW  Imperial Oil 0.0MW
——
§ €237 & C2AZ Negative BLIP
S O Port Alma Wind Project 1444.6MW
z WIIT
=
Load Flow Results: Primary Demand: 28400MW B

With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area
With Four Nanticoke Units on-condense
With a new 500kV Double-circuit Line: Bruce to Milton TS

Stratford [17

Contingency Condition:
500kV Double-Circuit: B560V & B561M

MICHIGAN IMPORTS:
NEW YORK IMPORTS at Niagara:
Losses on the Ontario System:

1454. 7MW

1004.0MW
1355.0MW

4 units

0.0MW 158.8MVAr
0.0MW 158.8MVAr

256.3MW/-11.2MVAr
256.3MW/-11.3MVAr
328.IMW/-54.8MVAr
324.4MW/-56.6MVAr

;\ MS70V

Milton
500kV

\

V586M
BS60V.

OUT-OF-SERVICE \\ 500kV

ton

MST1V

Clairevill
aireville WV\}W WWW 2686. 1MW

80.IMVAr
230kV

Richview

222 7MW
220.3MVAr
521.9MW

77.TMVAr

398.4MVAr|

’f'/li/(’{?
T,
Gy 3y 7L

YJJ A

2
2
%,
i
20
0
5,

0.0MW 135.IMVAr
0.0MW 135.IMVAr

L.
7,
oS

A

i,
A

2
r
z

|

114.8MVA:

g
=z
g
%
b

S5

)
)

393.6MVAr
394.7MVAr

323.7MVAr

DIAGRAM 6

11th March 2007



Nobel 50%

= =
22 || 2 oo
A < & HOLDEN GS
Owen Sound 175k Blue Mountain 24.8MW/5.5MVAr gs S
= 90.3MW/-43.4MVAr s2s 0 54.3MW/-53 4MVAr s28 "—@ Wind Project 99.8MW/-0.SMVAr T o g3 g9
Gl1: 805.0MW 181.0MVAr L 46.4MW s i
Meaford Stayner
G2: 805.0MW 181.0MVAr 54.8MVAr Essa [ 500tV
G3: 805.0MW 181.0MVAr B 1498 4MW/154.6MVAr o m H
. rangevi 47.9MW =
G4: 805.0MW 181.0MVAr 500.0MW — > 1503.2MW/164 2MVAT seviee _l, ;,\%Ar S N
Bruce 'A’ 253MVArO—{ e 349.4MW/26.2MVAr B4V Melancthon Grey |—@ 100.5MW/10.0MVAT 385 ONW/-59.SMVAT — e i Ak E S
New Gen ! ! | 3
— 352 3MW/27.5MVA| - 382.7M . — - = S8 v DES
S00kY Leader Wind A & B 3523 TSMVA, 1 oF-sERVICE ovrorservice Y psggy  Melancron I - 90.0mw/10.5MVAr £ 140.7MW £ Bg 35 S joachims
A JooMw P 1306.TMW/T69. TMVAT Hanover BSGIM z -59MVAr 48.2MW/-58 3MVAr E"%E* *EE ST
o P = -| FO  44MVAr % siMwHLomvar 2 E5T)(TE 2
| - ' N
: ;'% E d‘m,,zey Wind
500KV ~ e
8:':,5_ Z||2 FABC 6462.0MW
- ,;V’flisib;ld‘gul MM NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
Bruce ' ny :0/1’01 § <>t GUELPH & ORANGEVILLE AREA V,’;;”f;’;,” SYSTEM
£ sl 7
G5: 940.0MW 289.6MVAr zz | al1= LOCAL GENERATION: 450.0MW
G6: 940.0MW 289.6MVAr <= S|z
G7: 940.0MW 289.6MVAr =z S22 za HIE3
G8: 940.0MW 289.6MVAr Z §+ 2z Zl1Z
== <= =g
=2l V=3 =2
= AN | IS Al 2524.7MW/-92.9MVAr
o e ' 2 LMW 587.9MW/134.IMVAr
§ § § 284.3MVAT OUT-OF-SERVICE 2501.4MW/-306.7MVAr
SEzEZ OUT-OF-SERVICE 586.7MW/168.IMVAr
ciglcd 120.8MW/-49.0MVAr 873.5MW/171.0MVAr OUT-OF-SERVICE
I I 3 396MwW Seaforth 32‘1332, 884.3MW/168.6MVAr OUT-OF-SERVICE
K2 134.10
Kingsbridge & Ms70V \
Wind Project e —
o ~ 500kV
Stratford [ B560V OUT-OF-SERVICE
500KV M7V OUT-OF-SERVICE
409.3MW/-179.0MVAr — = Claireville VW\) VW\) WWW
2562.8MW

401.2MW/-181.5SMVAr — =

KEY
Transmission Facilities
500kV Facilities
230kV Facilities
115kV Facilities
S4LTMW/-188 2MyAr »
S4LTMW/-188 2MVA; — B0
g
GENERATION SE
Lennox OMW  Calpine 1000.0MW 2
Darlington 2490MW St Clair 500.0MW X
Pickering 2668MW  Brighton Beach ~ 526.0MW
Portlands GS 459MW  Windsor (115kV) 192.4MW
Sithe-Goreway GS ~ 615MW  TransAlta 370.8MW
Halton Hills GS 600MW  Imperial Oil 0.0MW
=z (2372 & (247 — -
= Negative BLIP
S © Port Alma Wind Project 1487.9MW
Load Flow Results: Primary Demand: 28400MW

With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area
With a new 500kV Double-circuit Line: Bruce to Milton TS
With Four Nanticoke Units on-condense

Buchanan

192 9MVAr

238.7MW/-14.TMVAr
238.6MW/-14.TMVAr
314.8MW/-60.7MVAr
311.2MW/-62.3MVAr

508.1IMW/18.4MVAr
503.6MW/15.6MVAr
534.4MW/3.9MVAr
534.6MW/3.9MVAr

590.3MW
63.4MVAr

207.5MW
29.6MVAr

> WIIT
=
E

Erie Shores Wind Project

Contingency Condition:
500kV Double-circuit: B560V & M571V

MICHIGAN IMPORTS:

NEW YORK IMPORTS at Niagara:
Losses on the Ontario System:

1496.3MW 5
1010.9MW 4 units
1313. 1MW 0.0MW 168.7MVAr

0.0MW 168.7MVAr

0.0MW 143.6MVAr
0.0MW 143.6MVAr

93.8MVAr

N Burlington e ichvi
. g . ot Richview
| 230kv | 230kv
llsl:V £ Trafalgar £ = =
< =2 =z =X Xz
z % = ===z
L5 < =1 = in
Manby
iz 4z
=z ==
s &
o %
a9
FETT —»—
DIAGRAM 7
24th March 2007



Nobel 50% 50%

z 2
22 || 2 om
(o] Sound  /15kV, Blue Mc =i &% HOLDENGS
'wen Soun: lue Mountain = o~
" 8LSMW/-44.3MVAr $25 [ 46.9MW/-53.0MVAr s28 0 “Wind Project 92.5MW/1.0MVAr 2‘>3MW/7>3":2‘;A‘ g4 gz
. T LI T !
Gl: 805.0MW 180.6MVAr T 46 4MW —— H
Meaford Stayner
G2: 805.0MW 180.6MVAr 55.5MVAr Y
G3: 805.0MW 180.6MVAr — B 1519.4MW/152. IMVAr reT—_ - R
G4: 805.0MW 180.6MVAr 00.0MW — P 1560 8MW/174 SMVAT sev S N
Bruce 'A’ 15.8MVArO— g 332.9MW/23.6MVAr B4V Melancthon Grey —@ 100.5MW/-1.OMVAr 370 o =5
New Gen ! ! { 2 S
— P 335.7MW/24. OM VAT BSV Melancton 1T 367.3M —— EoV = & i
500KV Leader Wind A & B B 1531, 7MW/142.7MVAr B560V l—@99.(JMW/-(),5MVAr 116.3MW £ gg §-§- E E JGI;ACHIMS
— 276.0MW OUT-OF-SERVICE Hanover OUT-OF-SERVICE B561M -7.IMVAr 24IMW/-S68MVAr 2~ 2 59l [§= = N
. -| O 2.6MVAr saamwisoomvar g |15 o
H z :
R || Riptey Wina
< g
S e 2| [F FABC 6461.2MW
New Gen ingsbridge I NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
Bruce 'B’ Wind Project E 2 GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM
zz E E 1212.4MW
G5: 940.0MW 288.9MVAr 2z | g5 LOCAL GENERATION: 450.0MW
G6: 940.0MW 288.9MVAr 235 all=
G7: 940.0MW 288.9MVAr “o sz ER Z| B
G8: 940.0MW 288.9MVAr 2 §+ = HIS
gallffss &l
ES o
‘ 5 B AT
[ : AU . .
SESES Detweiler \“57»"‘ 267.5MVAT 1492, 0MW/-46.SMVAr 1511.7MW/-144 2MVAr
=5 =5 = v = OUT-OF-SERVICE 429.7MW/187.TMVAr
eTaTa- 754.5MW/151.6MVAr 1483.7TMW/-87.3MVAr
F OF F 06Mw 4304MW 764.IMW/149.3MVAr OUT-OF-SERVICE
147.SMVAT
Kingsbridge MSTOV \
Wind Project — —
St lf d I- B560V. \ 500kV
ratior Milton MS7IV OUROF-SERVICE
500kV -OF-
408.8MW/-180.2MVAr — Claireville
200.SMW/-182.6MVAr — = 21762‘;&1‘\/1,2/
. r
KEY
Transmission Facilities
500kV Facilities
230KV Facilities 237.7MW/-16.7MVAr 442.2MW/249MVAr
15KV Facilii 237.6MW/-16.7MVAr 437.6MW/22.IMVAr
acilities 306.0MW/-62.2MVAr 468.4MW/10.2MVAr
302.5MW/-63.7MVAr 468.6MW/10.2MVAr
S43.8MWL-191 0MVAr N Burling N Richview
543.8MW/-19 ——  — r R2IT
HWHI9LOMVAr | 230kv | 2300V &
Zgis = 25 15kv] ¥ 2 Trafalgar § 2 5 -
GENERATION SESE = S E s 1% = £X xS
Lennox OMW  Calpine 1000.0MW g ; et N = Xz 2 s 273
Darlington 2490MW St Clair s500.0Mw X X X ; £ ; £ 2 2 2 2
Pickering 2668MW  Brighton Beach  526.0MW Z5 £ E] @ &
Portlands GS 459MW  Windsor (115kV) 192.4MW a3 5:: Manby
Sithe-Goreway GS  615MW  TransAlta 370.8MW = °
Halton Hills GS ~ 600MW  Imperial Oil 0.0MW % z % z
5 L5
“ =
= C23Z&C24Z - a8
Z Negative BLIP —
S © Port Alma Wind Project 1492 7MW Middleport FETT
2
. = WIIT
Load Flow Results: Primary Demand: 28400MW g
& @ Erie Shores Wind Project
With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area e,
With a new 500kV Double-circuit Line: Bruce to Milton TS 2
With Four Nanticoke Units on-condense e
Contingency Condition:
MICHIGAN IMPORTS: 1500.6MW
Ere;kefy‘azllure conalhttan /ft ]\54(1)1(1;:;;.5' that r;;ﬁts NEW YORK IMPORTS at Niagara: 1012.6MW ”
in the simultaneous loss of a ruce x Milton X RA
- Losses on the Ontario System: 1294. 7MW DIAGRAM 8

& a 500kV Milton x Claireville circuit

0.0MW 155.1IMVAr
0.0MW 155.IMVAr

0.0MW 132.0MVAr
0.0MW 132.0MVAr

24th March 2007




No

bel 50%

50%

§ § § § OTTO
= &1 = HOLDEN GS
Owen Sound _115kV. , Blue Mountain 16.8MW/9.4MVAr s dlezs
) 72.8MW/-45.2MVAr S28 n 37.5MW/-52.5MVAr S28 ’—@ Wind Project 83.2MW/2.9MVAr - - s= sz
=T
Gl: 805.0MW 157.9MVAr - ) Mesford T aeamw —
G2: 805.0MW 157.9MVAr 56.4MVAr
G3: 805.0MW 157.9MVAr e 1165.0MW/43.9MVAr - -
: =
Gd: 805.0MW 157.9MVAr oMW TR TNWATTNVA % rangevi A 3
Brace 'A* TANAIO | Son MW A0 SMAY Bav Melancthon Grey [~ 100.SMWEIS IMVAT_347 W68 4MVAT Ly . E S
New Gen I 3 Py
2 s00xv Leader Wind 4 & B SR Moo 7vvar Bsv ssoy Melancton 11— 09 ovw-14.6MvAr  3HH-OMWQLIMVAS 471\ = feallizs E S acums
S T DS Zz z > > = OGS
2 units 777 sovw > TIOTOMWIG22MVA Hanover BS6IM \q:b N2 == -8.8MVAr 0.IMW/-563MVAr 2™~ % 5* *E ERY
L Oy . -l O -15.0MVAr g 2 soomwsoswvar 7 £21|(TE 2
units = s v T
4units | [SFivtey Wind Za \2’\ ™
S SIS
& P e s [B FABC 6461.8MW .
New Gen ingsbri ge NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE, <
Bruce !B ’ Wind P ject g g GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM /J//Q J@IL
z ? 1213.9MW NI
G5: 940.0MW 252.7MVAr gg HIE LOCAL GENERATION: 450.0MW TINGLN /";1,1
G6: 940.0MW 252.7MVAr =3 Edl NG, NG
G7: 940.0MW 252.7MVAr “g s = z|le R) ”f,:i’%,
G8: 940.0MW 252.7MVAr 2 § z zl1Z NG
A 3lls A
aoyVez glle
N | I \ 2170.1MW/103.8MVAr
o) o) ' 251 8MW 382.9MW/147.3MVAr
SEE 209 AMVAT 1311.0MW/14.IMVAr 2153.2MW/-35.5MVAr
=g 2% 2% OUT-OF-SERVICE 382.3MW/189.3MVAr
$ 3T 7 053.0MW/274.0M VAT 1304.6MW/-4. SMVAr
T I I %MW 382.9MW OUT-OF-SERVICE OUT-OF-SERVICE
Seaforth, & 147.3MVAT
Kingsbridge e 0y
Wind Project —
oo 500KV
Milton 500V MSTIV OUROFSERVICE ¥
406.2MW/-182.2MVAT — oo Claireville WWW
398 2MW/-184.6MVAT — = VWJ VW\) 2929.5MW
= — 89.IMVAr
KEY i
Transmission Facilities E
500kV Facilities IS,
230kV Facilities 255.3MW/-14.6MVAr & 356.8MW/17.6MVAr
115KV Faciliti = 255.3MW/-14.6MVAr = 352.3MW/14.8MVAr
actiities % 330.5MW/-59.2MVAr 3 382.9MW/2.8MVAr
A 326.7MW/-61.0MVAr = 383 2MW/2.8MVAr
546.TMW/-198 8M VAL 2 Y’ Burlington ﬁm Richview
546. 7MW/~ P Z
198SMVAr =TT 2\ % S | 230kv | 230kv o
. A ¢ RI4T
Z Ze 2 £ Trafalgar ¥ £ = L
GENERATION = cEz s X2 XE B E
Lennox OMW  Calpine 1000.0MW 1 o+ B 3 3 S==5
. . - A e =5 == % < a8 «
Darlington 2490MW St Clair 500.0MW = = = g < g < S g < o
Pickering 2668MW  Brighton Beach ~ 526.0MW a5 = z @ @
Portlands GS 459MW  Windsor (115kV) 192.4MW i) 82 Manb
Sithe-Goreway GS  61SMW  TransAlta 3708MW 4= ~e y
Halton Hills GS 600MW  Imperial Oil 0.0MW % <>; % g
~& 2
= C232&C24Z - 2 § & 8
= Negative BLIP =2 FETT —»
S © Port Alma Wind Project 1493.9MW | £2
. > WIIT
Load Flow Results: Primary Demand: 28400MW 2
& O Erie Shores Wind Project 3
With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area Yy @,
. L . <
With a new 500kV Double-circuit Line: Bruce to Milton TS & @ﬂ: s 0947 £
) . . o8
With Four Nanticoke Units on-condense o) o« wa‘ (3
L \
Conti Conditi MICHIGAN IMPORTS: 1500.5MW S
ontingenc: ondition: . Nt
gency NEW YORK IMPORTS at Niagara: 996.4MW <
~fai i i1 ] ] osses on the Ontario System: 3
Breaker-failure condition at Milton TS that results in L the Ontq Syst 1258.4MW
the simultaneous loss of a 500kV a 500kV Milton x DIAGRAM 9

Claireville circuit & a 500kV Milton x Trafalgar circuit

0.0MW 128.5MVAr
0.0MW 128.5MVAr

0.0MW 109.4MVAr
0.0MW 109.4MVAr

24th March 2007



Nobel 50%

E B
s
SE
a8
Owen Sound /1 5‘kV69.4MW/45.7MVAr [ H42MW/52.SMVAr 8 o Bl Mouniain g0 0MW3 4MVA 15.2MW/10.0MVAT ge
. ! —— U 1 —— S2E
gl' sgz'gmx E;;ﬁxﬁr Meaford 5: g’&’;’[’x Stayner
! TMVAr :
G3: 805.0MW 155.7MVAr e 1146.9MW/34.0MVAr
G4: 805.0MW 155.7MVAr 500N — 1100 oMW ANVAT - 2
N GBruce ‘A 44MVArO—] e 31LOMW/20.TMVA B4V Melancthon Grey ‘y—© 100.SMW/-16.2MVAr _ 350.8 | N E
ew Gen I 3
500KV Leader Wind 4 & B SN MR 72, 0Mvar BV oy Melancton 11— 99 omw-158MvAr 34T IMW : fzz |2z 3
S, v m = =
2 units SIRIRiIT oovw P TT72.GMW/STOMVAT B56IM z TIMVAr 28.TMW/-53.TMVAr - £~ § §+ +§ z ~
O—230kv . r_@ _7.8MVAr a 1.2MW/-36.8MVAr § = $ N %
o 2[Rt nd
3 2
g - | 6461.8MW +
S Kingeridge 15| |2 FABC . &
New Gen gsbridge NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE, &,
. y ind Project < GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM 2NN
Bruce yindh § ; 1226.4MW 9"/6"‘ yll”
= 226. PNRNE
G5: 940.0MW 249.IMVAr = 2 E LOCAL GENERATION: 450.0MW /””Y /th/-{‘,‘ &
G6: 940.0MW 249 IMVAr P = NI\
G7: 940.0MW 249.IMVAr “o 22 R zlz RANCKA
GS8: 940.0MW 249.1MVAr 22 *EE 2|12 NS
o & =] il e A
| L Q[
s Re affs \ 1857.7MW/109.8MVAr
T . ' 447.6MW 143.0MW/162.3MVAr
Sgsgs 219.1MVAT 1244.9MW/29.IMVAr 1845.4MW/21.7MVAr
2§28 = == OUT-OF-SERVICE 142.8MW/209.0MVAr
TTITI i [1116.7MW/274.3MVAr 1239.2MW/17.5MVAr
T I I 39.6MW Seaforthy R \433 &*{ll\A'“ OUT-OF-SERVICE
o A 162,
Kingsbridge 2. & A MS70V. ;
Wind Project A o 200 .0":?:5 vs‘st —
aa3kv) kV’ o oo \ Ty sookv |
Cambridge Preston Milton T —
e Kitchener- (& \ 8 500KV M1V OUT-OF-SERVICE :
410.1MW/-186.2MVAr — o S/ wilmot Nos. ~l Claireville
402.TMW/-188.7MVAr — B S 6&8 Vi +
S 60 At Galt 4
Transmission Facilities 4 W M2iD) S
on 'l % 30V A Steel H
500kV Facilities QO 5
230KV Facilities ) 213.5MW/-9.0MVAr g 266.7MW/33.IMVAr
115KV Facilities 5 213.4MW/-9.0MVAr < 262.IMW/30.4MVAr
actlities 2 = 247.8MW/-49 AMVAr 2 293.0MW/18.IMVAr
S X 243.9MW/-51 4MVAr 203.2MW/I8.IMVAr
S543.IMW/-202.5MyA 2\ Y» Burlington Y» Richview
543.1MW/2 - %\\"’; ,—g [ R2IT
- -202.5MVAr 2 Z
. 2N\ % S | 230kv | 230kv -
S//R
GENERATION 54 = g & o =
e < < ~ [115kV] Trafalgar = 9
Lennox 0.0MW  Calpine oooomw  ZE 2 Z g gar < £ z
Darlington 3500.0MW St Clair 500.0MW Z+q “ ~E = E g1 lg
Pickering 2668.0MW  Brighton Beach ~ 526.0MW ¥ ¥ < zZz zz = < = 3
Portlands GS 459.0MW  Windsor (115kV) 192.4MW 2z Zg o 2 a
Sithe-Goreway GS 615.0MW  TransAlta 370.8MW 33 BE:
Halton Hills GS  600.0MW  Imperial Oil 0.0MW I8 =8 Manby
. iz 22
= C23Z & C24Z o i ~
= - £g g 8
S © Port Alma Wind Project Negative BLIP E § FETT —w—
1492.6MW 7 g
Load Flow Results: Primary Demand: 28400MW > WIIT %é 5 \
z s
EN i ¢ e ==
With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area & OErie Shores Wind Project - \
. . . . &3 S
With a new 500kV Double-circuit Line: Bruce to Milton TS S %, e‘;}
. . NS S -J)
With Four Nanticoke Units on-condense / q\@n-@@ < /’711)
. o )
SN
With a reduced QFW transfer MICHIGAN IMPORTS: 1501 5SMW ORI
. e . . ;)b' N
Contingency Condition: NEW YORK IMPORTS at Niagara: -4.3MW S
. .. . . i . Nanticoke
Breaker-failure condition at Milton TS that results in Losses on the Ontario System: 1223.8MW
the simultaneous loss of a 500kV a 500kV Milton x 4units = DIAGRAM 10
L S . o =
Claireville circuit & a 500kV Milton x Trafalgar circuit 0.0MW 113.3MVAr g 0.0MW 96.4MVAr 26th March 2007
0.0MW 113.3MVAr g 0.0MW 96.4MVAr

-271.2MVAr

DES
JOACHIMS
Gs

3052.4MW
95. IMVAr



Nobel 50%

== || 22
Owen Sound  /15kV. e i S o -
wen Sou 5‘1‘ 71.0MW/-45 6MVAr $25 [ 35 8MW/-52.6MVAr 28 o B;Z;yﬁ:;’,’.z’l" 81.6MW/3.IMVAr 15.9MW/9.TMVAL B [ BE
) — g = =7
Gl: 805.0MW 160.6MVAr - Meaford T aeamw —— St
G2: 805.0MW 160.6MVAr 56.6MVAr ayner Essa [ 500
G3: 805.0MW 160.6MVAr P 1199.5MW/59.0MVAr ] 'ssa [_500kV -
Gd: 805.0MW 160.6MVAr A00.0MW B 1221 AMW/73 SMVAT Orangeville 100, 1M www 25
N GBrm:e ‘A’ -0,4MVA(@_“ — = 301.7MW/19.5SMVAr B4V Melancthon Grey |— 100.5MW/-24.0MVAr 340 /-75.0M VAT — e 5ok ) ’4»' E8V § §
ew Gen T I T 230V |
. — = 304.6MW/20.7MVAr B5V Melancton IT 337.8MWNRE.6MVAT — = = — E9V o5 & DES
so0kv == _Lf”df' Wind A & B e 1511.SMW/80.3M VAT Bsgoy  Melancton 0 99.0MW/-23 5MVAr - : o2 N 2 zz B moms
2 units S — Toomw P 1224AMW/TT2NVAT Hanover BS6IM 8 =~z -9.TMVAr LIMW/-57.3MVAr 2 E S Nea
) okv—/ -l O -22.1MVAr S 31.OMW/-40.5MVAr o g3
units - s Q 2 -
— O
4 units ;'% o [ Fivtes Wind N b »
500KV a1
2| |8 FABC 6461.8MW .
New Gen ingsoriage Al NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE, &
R Wind Project <||= GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM e //14 7,
Bruce 'B . =2 11997017 SN
< = g N7
GS: 940.0MW 257.0MVAr sZ | 2|18 LOCAL GENERATION: 150.0MW NGNS
G6: 940.0MW 257.0MVAr %35 |2 ENGONA
G7: 940.0MW 257.0MVAr 2 z2 |22 z|lz NN
G8: 940.0MW 257.0MVAr = §+ g2 == TN
+ & ISic] il e A
“as B [l
Tertiary Re: = = ,;I\“‘ 1812.2MW/25. 9MVAr
Zg e g iler VO 16SMW 390.4MW/144.7MVAr
SESESE Detweilgg :\\3\( 225.IMVAT 1282.7MW/17.5MVAr 1800.4MW/-55.9MVAr
$137 3% & Seheifel M585M OUT-OF-SERVICE 389.8MW/186.6MVAr
758 euw 96.8MW/-44.2MVAr 33»”‘“@6 chetfele o 816.4MW/182.1MVAr 1276.6MW/1.9MVAr
= = = . A\ 390.41
E Seaforth —— \@_@I\ Soaw 826.7MW/179.9MVAr OUT-OF-SERVICE
Kingsbridge e 93.9MW/-55.TMVAr, e
Wind Project 216.6M Ar%g W™ o MST0V —
1= A0 AT V86N
TG Q o BS60V 500k
2 Cambridge Preston Milton
Kitchener-\%* 500kV MV OUT-OF-SERVICE
405.5MW/-184.1MVAr — /" Wilmot Nos. “\ Claiveville WWW
397.5MW/-186.4AMVAT — = § 6&8 VN VW\) WV\) 2716 8MW
- 29.IMVAr
KEY
Transmission Facilities
500KV Facilities
230kV Facilities 225.0MW/-19.4MVAr
115KV Facilitios 2 225.0MW/-19.4MVAr
9 292.IMW/-63.2MVAr
2 288.7MW/-64.7TMVAr
S49.IMW/-201.5MVA; — - “‘\; Y’ Burlington Richview
S49.IMW/201SMVA; — B SN\ Z |
y Z Z | 230kv
7 k4 ég?’ |
z & [i5kv] ¥ = o i
GENERATION ZE - XZ £X ¥z
Lennox OMW  Calpine 1000.0MW . = g a >==3
Darlington 2490MW St Clair 5000MW T 2 eE - z z
Pickering 2668MW  Brighton Beach  526.0MW 2 Zz < a a
Portlands GS 459MW  Windsor (115kV) 192.4MW =] za - Manb
Sithe-Goreway GS 61SMW  TransAlta 370.8MW a il anby
Halton Hills GS~ 600MW  Imperial Oil 0.0MW i = % =
B
~z T2
e = 500kV] 2 S =
., z SE .
= C237& (247 2 m
g Negative BLIP z 3 5 2 FETT —w
] o
S © Port Alma Wind Project 1499.2MW as 1+ -8
230kV |
z WTIT %
Load Flow Results: Primary Demand: 28400MW & ©Erie Shores Wind Project T4
) . . . . . . /75 <,
With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area /(4‘A 0?% 2
With a new 500kV Double-circuit Line: Bruce to Milton TS & (2
. . . o7
With Four Nanticoke Units on-condense o
N
Contingency/Outage Condition: Nanticok
. anticoke
500kV Single-Circuit: M571V MICHIGAN IMPORTS: 1505.6MW o
NEW YORK IMPORTS at Niagara: 981. 7MW 4 units DIAGRAM 11
Losses on the Ontario System: 1246.9MW 0.0MW 108.5MVAr 0.0MW 92.3MVAr 14th March 2007
0.0MW 108.5MVAr 0.0MW 92.3MVAr




Nobel 50%

= =
22 || 22 oo
Owen Sound  /7/5kV ) Sa 7% HOLDINGS
" 89.IMW/-43.9MVAr 28 [ S32AMW/-53.6MVAr s25 =) Bie rojecr 98 TMWEO.SMVAX 24.3MW/5 SMVAL EEL L EE
=T 0 _
Gl: 805.0MW 163.SMVAr - Menford T deamw —— S S2k H 5
G2: 805.0MW 163.5MVAr 55.0MVAr tayner FLOW 9
G3: 805.0MW 163.5MVAr —— = 1000.2MW/29.5MVAr ; Essa [S00kV ] i
G4: 805.0MW 163.5MVAr 500, 0MW — = 1030 3MW/A6INVAT Orangeville 162.7MW 2z
o Bruce 4’ ISIMVARO | — e 336.0MW/24.2MVAr B4V Melancthon Grey |—Q 100.SMW/-2.6MVAT 373 0NW/-66.7MVAT — oo S.MYAr E E
ew Gen I T 1 230kv.
Leader Wind 4 & B SN2 190 smvAr oY pogy M T Qomomw 2 vy TENIRIIMAT Ry §< 155 antw o =z 2z 58 Joxcys
r RIS Z . = QR Gs
X Toonw P T03ZTMW/A9 IMVAT Hanover B561M \gw*"' =2 -8.2MVAr CLEMW/-625MVAr 2 §§$ *E% REN as
! § 35
- . -! O -112MVAr O ROMWHSIWVAT £ ZZ ga
4units D [jRiptey Wind O e
500KV = gfe X -
— 2| |8 FABC 6461.8MW "
New Gen ingsoridge MM NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE, N,
Bruce 'B’ "ind Project 2|2 GUELPH & ORANGEVILLE AREA VIA THE 230k SYSTEM N
: £ H1E 1193.1MW N,
G5: 940.0MW 261.7MVAr EE | SIS LOCAL GENERATION: 450.0MW ONG %,
G6: 940.0MW 261.7MVAr &3 slla RSN
G7: 940.0MW 261 TMVAr 2o zz ]2z B RNG2
G8: 940.0MW 261.7MVAr S2ll=2 =S NG
33 S= S|l £
E I 8|18
o % afje
e fary Reactors ? = N\ﬂ \ OUT-OF-SERVICE
=J =J =J i (L 6174MW 843.6MW/95.3MVAr
sESES Detweiler :653"( 227.IMVAT 1627.0MW/-87.IMVAr OUT-OF-SERVICE
=528 = & Seheifel OUT-OF-SERVICE 841.IMW/115.7TMVAr
$T% % euw 107.2MW/-46. IMAr \@7&1%‘ cheitele e 189.8MW/277.3MVAr 1617.IMW/-145.8MVAr
- - - . 34361 T
@_l Seaforth o —— \0\9\4\ Ay 203.9MW/275.0MVAr OUT-OF-SERVICE
Kingsbridge e D3 2MW/-57.6MVAY, s T ; N
Wind Project 215.1¢ Arixiig AAW"‘% RON MT0V OUTOr-SERVICE —
X L= 30 SN V586M
v\ = S BS60V 500KV
= Cambridge Preston Milton M571V ¥
403.6MW/-180.SMVAr —powe- Ry Kitchener-{}* S00kV OUrorSERHICE
6MW/-180.SMVAr ;
> & ‘Wilmot Nos. = Claireville W
395.6MW/-182.9MVAT — B S 6&8 2236.6MW
< 95. 1IMVAI
KEY ; % ;pq WA Galt 230KV '
L P M20D
Transmission Facilities O m2iD) 7
o 150N A Steel
500kV Facilities QO
230kV Facilities 223.2MW/-13.7MVAr
115KV Facilities 2 223.2MW/-13.7MVAr
G; 312.7MW/-59.3MVAr
A 309.0MW/-61.0MVAr
539.6MW/- % : L
F194.6MVAr Z e ton (3, Richview
S39.6MW/-194.6MVA; — % | |
Z S | | 230kv
=T = = 74
fefg - Sg & 5 Tra =
GENERATION cEz g s falgar § £ 33 E
Lennox 4SMW  Calpine 10000MW o T 5 g Z =2 i ls
Darlington 2490MW St Clair s000Mw XX = <>E z2 g < 3 x>
Pickering 2668MW  Brighton Beach  526.0MW s 35 8 s
Portlands GS 459MW  Windsor (115kV) 192.4MW = ]
Sithe-Goreway GS 61SMW  TransAlta 370.8MW = =5 Manby
Halton Hills GS 600MW  Imperial Ol 0.0MW % o % -
< <
= =
=2 ==
= L]
U B g0
g Cuzecu Negative BLIP g2 oo
=2
S © Port Alma Wind Project 1465.3MW | g
5 WIIT
H
Load Flow Results: Primary Demand: 28400MW & © Erie Shores Wind Project
With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area
With a new 500kV Double-circuit Line: Bruce to Milton TS
With Four Nanticoke Units on-condense
Contingency Condition:
S00kV Single-Circuit: M370V with circuit | MICHIGAN IMPORTS: 1470.0MW
M3571V out-of-service pre-contingency NEW YORK IMPORTS at Niagara: 952.8MW 4 units 4 units DIAGRAM 12

. z
i . =
[or vice versa] Losses on the Ontario System: 1284.5MW 0.0MW 138.5MVAr z 0.0MW 117.9MVAr 1dth March 2007
0.0MW 138.5MVAr = 0.0MW 117.9MVAr




MVAr

SURPLUS REACTIVE POWER

kV

500KV BUSBAR VOLTAGES.

kV

230kV BUSBAR VOLTAGES

800

700

600

500

400

300

200

100

560

550

540

530

520

510

500

490

254

252

250

248

246

244

242

240

238

236

234

232

Surplus MVArs 3
=
\ (oM
%©
=
| | | | | | |
7450 7500 7550 7600 7650 7700 7750 7800 7850
Longwood 500kV
=
=
e
IN
o0
. ~
Nanticoke 500kV
Middleport 500kV
Claireville 500kV
M Essa 500kV
ST ——e &
Milton 500kV
| | | | | | |
7450 7500 7550 7600 7650 7700 7750 7800 7850
Longwood 230kV
——
=
=]
o
N
)
L\
-\'\-\.\_ Buchanan 230kV
Ty Detweiler 230kV
Orangm
| | | | | | |
7450 7500 7550 7600 7650 7700 7750 7800 7850
PV-Curves for the arrangement with a new 500kV line to Milton TS DIAGRAM 13

11th March 2007



Nobel 50% 50%

2 2
22 1132 s
52 = S
. i e3 8=
Owen Sound 115KV, 3 rvy/.45 3mvar s28 40.0MW/-52.9MVAr 25 Blue Mountain o 7 twin 2MVAr 17.9MW/8. SMVAr £s ga
NEW: 435.0MW 150 3MVAr B 0 | Wind Project SIE = =7 ]
G1: 805.0MW 150.3MVAr - 464AMW —— 5%
G2: 805.0MW 150.3MVAr V) Meaford 56.3MVAT Stayner \\9
G3: 805.0MW 150.3MVAr — B 1403.IMW/119.7MVAr o 0 TH
A
Gd: 805.0MW 150.3MVAr 000N — 1420 MW/ T35 2MVAT rangevi 1‘?3}%[\\&: N &
Bruce '4” 66MVArS ] e 315TMW/212MVA B4V Melancthon Grey (O 100.SMW/-13.IMVAT 35 69.IMVAT — S e 0kv E =
New Gen ! 3 .
— B 318.5MW22.4MVA, B5V " o 351.2M WS 6MVAT — B . — = ~ & DES
sookv g/ \Leader Wind A& B 2 1306 1MW]107.8MVAr Bseoy  Melancton IT 99.0MW/-12.6MVAr r . ‘NN z 7o fezlizz S8 moms
2 units S Soomw P 1ZTINWITIMVAT Hanover B561M \92;,\“ == -9.4MVAr SIMW/-ST3MVAr 2 Ez+ *EZ N
, 30—/ i O -11.5MVAr & q‘&g § 35.1MW/-40.5MVAr 5 z g = g
units ! s ? ;
4units ;'9: _||2Rivtey wind N \Z:a "
X
o= ¥ :
9 Kingsbridge IT & FABC 7331.8MW NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
New Gen : ! ! -HENER, ‘ 2
Bruce 'B’ Wind Project Zl|& GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM
B 2|z 1210.7MW
G5: 940.0MW 240.5MVAr 2z 2l LOCAL GENERATION: 450.0MW
G6: 940.0MW 240.SMVAr ©5 12
G7: 940.0MW 240.5MVAr o zz B2 z|lz
G8: 940.0MW 240.5MVAr | Zl |z
NEW: 435.0MW 240.5SMVAr 30 g2 gl
o o e \ 1304.0MW/-44. 2MVAr
P ' 10.5MW 349.3MW/147.8MVAr
SESES 2417MVAT 1363.4MW/0.6MVAr 1297.9MW/-62.6MVAr
SESE 38 1304.0MW/-44.2MVAr 348.8MW/190.7MVAr
TTeT e 3 106.4MW/-45-7M.VM 773.8MW/182.5MVAr 1356.5MW/-24.IMVAr
= = 39'6@_1MW Seaforth, — feriviod 783.6MW/180.5MVAr 1297.9MW/-62.6MVAr
147
Kingsbridge e SMW/-57.2MVAY/) >\ {\ MS70V. ;
Wind Project 215.19 Ariﬁ r — —
o Cwb d \ BS60V. S00kv |
ambridge Preston Milton STV —
Kitchener-\}* \ 500kV -
407.6MW/-182.3MVAT — & Wilmot Nos. “\ (23929 Claireville WWW
399.6MW/-184.7MVAr — = 3 6&8 S M WwW 20751"8[3[’;4/[‘\”
11 A Galt 230kV. ’ ’
KEY A0
. e o & M20D
Transmission Facilities \SQ-W\N M21D\ 7]
500KV Facilities oo
230kV Facilities gg;ixm{g?mgﬁf
- B 15, IMVAr
115kV Facilities > 303.5MW/-59 3MVAr
A 300.0MW/-60.8MVAr
SATIMWEI975MVAr 7':2 Y» Richview
S4TIMW/-197 SMVA; — e 2\ %2
2. Z 5
" [ o o Z & é\,f
e = skv] ¥  Trafalgar ¥ 2 5 -
GENERATION cEz cEz - _§ & ~§ R E
Lennox OMW  Calpine 10000MW 2 ¥ 2 9z . = s 7z g zid:
Darlington 1630MW St Clair s00.0Mw L X Tz = £ ; £ z g 2 p
Pickering 2668MW  Brighton Beach ~ 526.0MW S a5 Z @ Bl
Portlands GS 459MW  Windsor (115kV) 192.4MW 2 z3 Manb
Sithe-Goreway GS~ 61SMW  TransAlta 370.8MW = “@ y
Halton Hills GS  600MW  Imperial Oil 0.0MW % E % E:
=z =2
- EE I
€237 & €247 i 2
E Negative BLIP 3 EA—— FETT —p
z P
S © Port Alma Wind Project 1498.8MW = 6085.0MW
5 WIIT
=
Load Flow Results: Primary Demand: 28400MW & @ Erie Shores Wind Project \\
2
R . — . S 05, e,
With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area f% 2
With a new 500kV Double-circuit Line: Bruce to Milton TS (3
With 870MW of new generation capacity incorporated via the 500kV busbars at the Bruce Complex
With Four Nanticoke Units on-condense
MICHIGAN IMPORTS: 1506.6MW
. S <)
NEW YORK IMPORTS at Niagara: 998. 7MW 4 units 4 units DIAGRAM 14

0.0MW 134.5MVAr 0.0MW 114.5MVAr

) 2

Losses on the Ontario System: 1292.9MW 0.0MW 134.5MVAr g 0.0MW 114.5MVAr 11th March 2007
2
2



Nobel 50% 50%

52
£
zs
gz

1093.6MW
-129.4MVAr

Owen Sound  715kV, Blue Mountain 35.9MW/-1.0MVAr + +
NEW: 435.0MW 133.9MVAr } 115.0MW/-39.8MVAr $28 0 77.8MW/-54.6MVAr s28 "—® Wind Project  1228MW/-6.IMVAT J= 2% -
Gl: 805.0MW 133.9MVAr - Meaford 464AMW - Stayner I EIS
G2: 805.0MW 133.9MVAr 523MVAr \\‘P
G3: 805.0MW 133.9MVAr — = 2242 SMW/425 8MVAT ) TH 7,
G4: 805.0MW 133.9MVAr — Orangeville B s
200.0MW 2266.6MW/440 2MVAT NS
. GBmce A’ 74.1MVAr@j e 419.0MW/40.3MVAr B4V Melancthon Grey !_@ 100.SMW/46.2MVAT  450.7MW/-56.7TMVAT — e SRR . E E
ew Gen t H DEs
oy I\ e dorWindAd s P ALNMWALSMVAL UL OrSERVICE BV oy Melancionll 0 99.0mwias smvar | 47 M 5 en (1 E ; xcins
ST 76.0MW OUT-OF-SERVICE Hanover OUT-OF-SERVICE BS61M 0.6MVAr 96.5MW/-59.0MVAr 2~ E §+| +§ z AN
3okvE—/ . O 368MVAr 1esmwramvar 2 ZETTS 8
I ? z
=
4 units ;Q d iRlpl(’y Wind
< Kingsbridge 117 [ FABC 7331.7MW NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
y Wind Project E E GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM
=z gl 1245.2MW
G5: 940.0MW 214.2MVAr Zz &= LOCAL GENERATION: 450.0MW
G6: 940.0MW 214.2MVAr 53 Glfe
G7: 940.0MW 214.2MVAr tg 2 E Z| B
G8: 940.0MW 214.2MVAr R | I HIE
NEW: 435.0MW 214.2MVAr IS (1B =\ |5
Al | ] il 1587.0MW/-263 8MVAr
' ' 277.0MW 629.7MW/151.7MVAr
330, 6MVAT OUT-OF-SERVICE 1577.3MW/-324.0MVAr
1/587.0MW/-263 8MVAr 628.2MW/182.6MVAr
711.9MW/107.8MVAr OUT-OF-SERVICE
39.0MW €29TMW 720.9MW/105.3MVAr 1577.3MW/-324. 0MVAr
Seaforth 151.TMVAR
Kingsbridge a MSTOV
Wind Project —
V586M
O 0! \\ B560V OUT-OF-SERVICE \\ S00kV- )
Stratford [ Cambridge Preston Milton 500KV M7V _

Claireville =

409.4MW/-204.6MVAr — i
401.4MW/-207.0MVAr — ==

2671.2MW
60.7MVAr

230kV

KEY
Transmission Facilities
500kV Facilities
230kV Facilities igggmmzmzf
e 6MW/-9.2MVAr
115kV Facilities 345.3MW/-54.1MVAr
3414MW/-56.0MVAr
5264AMW/-275 7MyAr Y’ Burling Richview
526.4MW/-275.7) — 1
e L d: Tertiary React & fo | 20y
(ool ey oo 7
GENERATION = 3= ~ 5kv] X £ o =
Lennox 160MW  Calpine 10000MW  Z =S E L= K g
Darlington 1630MW St Clair 500.0MW S = B = s s :
Pickering 2668MW  Brighton Beach  526.0MW g% zs g R
Portlands GS 459MW  Windsor (115kV)  192.4MW zz g3 a a
Sithe-Goreway GS  61SMW  TransAlta 370.8MW B 23 Manby
Halion Hills GS 600MW  Imperial Ol 0.0MW o g & % by
> < % <
= (282&C24Z il iz 1g
z - g 7
S © Port Alma Wind Project 5 - o
Negative BLIP
1431.9MW
Load Flow Results: Primary Demand: 28400MW gy g
3 . . . . . . EN i i -
With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area = ©Frie Shores Wind Project 5
With a new 500kV Double-circuit Line: Bruce to Milton TS "
With 870MW of new generation capacity concentrated at the Bruce Complex Z\
With Four Nanticoke Units on-condense o &
N
Conti gency Condition: N
500kV Double-Circuit: B560V & B561M MICHIGAN IMPORTS: 1297.7MW
NEW YORK IMPORTS at Niagara: 1025.6MW DIAGRAM 15
Losses on the Ontario System: 1444.8MW 0.0MW 203.0MVAr O.0MW 172, 8MVAr 1th March 2007

0.0MW 203.0MVAr 0.0MW 172.8MVAr




Owen Sound  /15kV,
Il

Blue Mountain 1, 3\wr-2.8MVAr

29.9MW/2.8MVAr

Nobel 50%

10942MW
-137.8MVAr

50%

101.5MW/-41.7MVAr 65.0MW/-53.7MVAr )
NEW: 435.0MW 170.IMVAr | 528 0 S28 | Wind Project S2E
Gl: 805.0MW 170.IMVAr L Meaford 464MW Stayner
G2: 805.0MW 170.1MVAr 53.6MVAr
G3: 805.0MW 170.1MVAr B 1683.7MW/239. TMVAr i
G4: 805.0MW 170.1MVAr — Orangeville
: 200.0MW T687.8MW/248 SMVAT
Bruce 'A’ 44.3MVAr —— - 379.6MW/31.5MVAr B4V Melancthon Grey | —Q) 100.5MW/36.8MVAr 413, /-46.9MVAT — o
New Gen ——m s i F11.0M i
o0y Leader Wind A & B AMWB28MVAL, ok SERVICE ovrorservice Y psgoy  Melancton I - 99.0MW/37.4mvAr : = skzz || 2z
C Z 2 = =
SR oonw P T SMW S A AMVAT Hanover B56IM k= 3 TMVAS TLIMWESOSMVAT - 2 §§+ +§E
30KV — O 27.7MVAr z orsvw-svvar g 2|12
t ; ;
f -
4 units i‘i o [ Fivtes Wind
e S |
::. S0y ' Al [x FABC 7331.9MW
New Gen Kingsbridge IT N NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
R Wind Project E < GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM
Bruce 'B = e
g% == 1223.1MW
G5: 940.0MW 272.2MVAr = E 2| |= LOCAL GENERATION: 450.0MW
G6: 940.0MW 272.2MVAr %5 I
G7: 940.0MW 272.2MVAr tozs ERd zlz
G8: 940.0MW 272.2MVAr N Z|1Z
NEW: 435.0MW 242.0MVAr zef[V=z sllg
ertiary Reactors N | 1" 2879.2MW/-184.2MVAr
o By ! ! 675.7MW/129.0MVAr
SESE SE 328 SMVA OUT-OF-SERVICE 2848.3MW/-483.8MVAr
SECECE OUT-OF-SERVICE 674.0MW/158.3MVAr
254G 950.7MW/184.0MVAr
I T I 39eMw 675 TV 962.3MW/181.5SMVAr
129.0MVAT
Kingsbridge i\ MS70V. ;
Wind Project —
BS60V. 500KV

407.6MW/-169.5SMVAr — i
399.6MW/-172.0MVAr — =

KEY
Transmission Facilities
500kV Facilities
230kV Facilities
115kV Facilities
528.IMW/-163 3MVA; >
S28.IMW/-163.3MVA; — o
GENERATION <g
Lennox 87MW  Calpine 1000.0MW =&
Darlington 1630MW St Clair 5000MW 2
Pickering 2668MW  Brighton Beach ~ 526.0MW =
Portlands GS 459MW  Windsor (115kV) 1924MW
Sithe-Goreway G~ 61SMW  TransAlta 370.8MW
Halton Hills GS 600MW  Imperial Oil 0.0MW
= C232&C24Z
2
S © Port Alma Wind Project
Load Flow Results:

141.0MVAr

L
Negative BLIP
1443 9OMW

Primary Demand: 28400MW

With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area
With a new 500kV Double-circuit Line: Bruce to Milton TS

With 870MW of new generation capacity incorporated via the 500kV busbars at the Bruce Complex

With Four Nanticoke Units on-condense

Contingency Condition:
500kV Double-Circuit: B560V & M571V

Stratford [

MICHIGAN IMPORTS:

NEW YORK IMPORTS at Niagara:

Losses on the Ontario System:

1451.4MWwW
1008.3MW

1380. 1MW 0.0MW 208.5MVAr

0.0MW 208.5MVAr

253.6MW/-8.7TMVAr
253.6MW/-8.TMVAr
334.8MW/-55.2MVAr
331.0MW/-57.0MVAr

Milton

500kV

M571V

Burling

OUT-OF-SERVICE \

OUT-OF-SERVICE

Claireville WVJ W\M WWW

443.1MW/1.0MVAr
480.8MW/16.5MVAr
516.6MW/-21.4MVAr
516.8MW/-21.4AMVAr

N Richview
R21T

|
| 230kv

-124.5MW
240.3MVAr
678.8MW
67.4MVAr

—

221.9MW
33.0MVAr

105.2MW
80.7MVAr|

2
=
=

¢

393.2MVAr|

s
s

.,
4

(e
5,

9, % N
4.
4,

0.0MW 177.4MVAr
0.0MW 177.4MVAr

)
560.4MVAr

) =
112.9MVAr E

RI4T

Trafalgar ¥ = o o
LE £14s
S ===z
s = =
g &
Manby
£ X<
=2 ==
= b
a a
FETT —w
@\
“%.
(2
DIAGRAM 16
11th March 2007

DES
JOACHIMS
Gs

2445 AMW
'53.9MVAr



Nobel 50%

g
=
2
=
%

1089. 1MW

oTTO
HOLDEN GS

1092.6MW
-136.8MVAr

w
L
A~
SN
N
~ E DES
3 2 '.:‘\ o JOACHIMS
oGS
gz N
g@
22

Owen Sound  /15kV Blue Mountain 26.1MW/4.9MVAT
NEW: 435.0MW 169.7MVA : 93.2MW/-42.9MVAr s2s N 57.1MW/-53.3MVAr ss "—9 Wind Project  102-6MW/-1.0MVAr
G1: 805.0MW 169.7MVAr - Meaford 464MW —
G2: 805.0MW 169.7MVAr 54.5MVAr
G3: 805.0MW 169.7MVAr — B 1705.3MW/228. 0MVAr .
Gd: 805.0MW 169.7MVAT oo — 1750 SN ST SNVAT Orangeville sy
N GBrm:e ‘A’ 32_0MVAr@j — o 360.4MW/28.0MVAr B4V Melancthon Grey !—6 100.5SMW/20.4MVAr 396, NW/-54.0M VAT — e g
ew Gen T
sookv [ /4 \ Leader Wind A & B 303 Zlvg)jll\%{féMW/ZZSAMVAr BV msgoy Melaneron 116 99, 0Mw/21 0MVAr £ L4 oY
2 units ST 76.0MW OUT-OF-SERVICE Hanover OUT-OF-SERVICE BS6IM 2 -44MVAr 48.6MW/-57.0MVAr
30KV . O 153MVAr % 78.6MW/-40.2MVAr
2 units g 7 - &
4 units S| [t wind
< Ak
9 Kingsbridge 11™{ | FABC 7332.2MW NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
New Gen . CT INFL 3 ENE ERLOO, CA E,
Bruce ' Wind Project g <>zj GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM
2z s|le 1220.2MW
G5: 940.0MW 271.4MVAr gg Ll LOCAL GENERATION: 450.0MW
G6: 940.0MW 271.4MVAr 3 M
G7: 940.0MW 271.4MVAr g 22 zZ (=
G8: 940.0MW 271.4MVAr " 2% +§ g ==
NEW: 435.0MW 242.0MVAr saf|ff=2 =g
T s nE e 1825.0MW/-151.6MVAr
PO ey 523.2MW/147.7MVAr
SESESE 688 SMW/-101 3MVAr 1812.6MW/-241.IMVAr
SESE S8 % M585M OUT-OF-SERVICE 522.2MW/184.IMVAr
§ :'? E 129.0MW/-50 6MVAr . 785.5MW/146.4MVAr 1678.0MW/-169.9MVAr
g
= I = 39.6& Seaforthy, ,jﬁmm 795.3MW/144.0MVAr OUT-OF-SERVICE
Kingsbridge @ MS70V.
Wind Project
i
= . s
Stratford [ Milton 500KV MSTIV OUT-OF-SERVICE ¥

408.2MW/-174.3MVAr —
400.2MW/-176.8MVAr — =

KEY

Transmission Facilities
500kV Facilities
230kV Facilities
115kV Facilities

533.5MW/-175. 5MVAr — -
S33SMW/-175.5MVAr — o

246.0MW/-14.3MVAr
246.0MW/-14.3MVAr
318.2MW/-60.3MVAr
314.5MW/-62.0MVAr

ton

500kV

Claireville V\M} V\M} WWW

230kV.

Richview

GENERATION b
Lennox 66MW  Calpine 10000Mw  SESE
Darlington 1630MW St Clair 500.0MW E - E 3
Pickering 2668MW  Brighton Beach  5260MW & © ¢ x5 5%
Portlands GS 459MW  Windsor (115kV) 1924MW  — — 2 § = §
Sithe-Goreway GS ~ 615MW  TransAlta 370.8MW : E : E
Halton Hills GS 600MW  Imperial Oil 0.0MW “g Sd
:
=z C23Z & (C24Z
= g N 22
S © Port Alma Wind Project Negative BLIP § E
Load Flow Results: Primary Demand: 28400MW 1460.9MW 17"
= WTIT % g
VVl:th Eight Bruce Units & 7?51\{ w of Wind-turbine Genemtion in Bruce Area 2 L i Shores Wind Project ~§
With a new 500kV Double-circuit Line: Bruce to Milton TS g ‘“42‘?‘
With 870MW of new generation capacity concentrated at the Bruce Complex A \g\‘*;.);# $vi o
With Four Nanticoke Units on-condense & V@\;\\u-h\é‘
. . SO
Contingency Condition: Yo
Q

Simultaneous loss of a 500kV circuit from the
Bruce Complex to Milton TS and a Milton x
Claireville 500kV circuit

MICHIGAN IMPORTS:
NEW YORK IMPORTS at Niagara:
Losses on the Ontario System:

1468.6MW

1011.0MW

1360.4MW 0.0MW 157.0MVAr

0.0MW 157.0MVAr

0.0MW 184.4MVAr
0.0MW 184.4MVAr

2707.5MW
98.4MVAr

imkv
5kV § Trafalgar g = =
- *z siis
R : : 2
< " & a
- Manby
2 5=
g 4
FETT —w
9\
"909474»4’
\ W
DIAGRAM 17
11th March 2007



-
1091.9MW

50%

OTTO
HOLDEN GS

-137.1MVAr

O Sound Blue Mountair
wen Sound 113KV e) |\ .as mvar s 46.SMW/-52.SMVAr 28 =0 ind Projoet 92-IMW/1.2MVAr
NEW: 435.0MW 149.4MVAr | 1 i =
GI: 805.0MW 149.4MVAr - Meaford 46.4MW Stayner
G2: 805.0MW 149.4MVAr 55.5MVAr
G3: 805.0MW 149.4MVAr — b 1313.7MW/96.7MVAr R =
. rangevilie
G4: 805.0MW 149.4MVAr 5O — = 1335 VW5 2MVAT . N
N GBruce ‘A’ 15.8MVAr®_1‘ — o 332.7MW/23.6MVAr B4V Melancthon Grey ‘7—9 100.SMW/2.TMVAT 370 INW/-59.8MVAT — o
ew Gen - T 7.2MW MVA
S00ky Leader Wind A & B B 2 N 154 9MVA: BSV ssgoy | Melancion T L@ 09 oMw/s2mvar 307 SMVAT — :
=i — 76.0MW. — W 1341.7MW/117.4MVAr Hanover B36IM z
, | ‘r—@ -0.9MVAr a
?E | Ripley Wind
[

BS62L

£ FABC 7331.9MW

r

NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM

1223 1MW
LOCAL GENERATION: 450.0MW

Bruce 'g»  Wind Project
z

N

G5: 940.0MW 239.0MVAr
G6: 940.0MW 239.0MVAr
GT7: 940.0MW 239.0MVAr
G8: 940.0MW 239.0MVAr
NEW: 435.0MW 239.0MVAr

158.7M
-52.9MVAr
274.TMW/40.5MVAr
274.9MW/39.3MVA]

428 SMW
-88.4MVAr

e

380.6MW
-168.4MVAr

Tertiary Reactors

l“l\« s
Detweiler \X >
N~

:
SEZECE
S141 41 114.4MW/-46 AMVAT Y Scheifele
5 5 oMW AMYAr e
Seaforth —— OV
Kingsbridge e 0.4MW/-57.8MVAY > AT
Wind Project 213.44 Ar%i w172 “\,S\N“N(
= BT

@ oY
X 43.2kV \ Cambridge Preston
Kitchener-\§ j
Z

> Wilmot Nos.
S 6&s Vi)

A
% © Qs Galt
\ O
M20D
\.0‘ M21D' Courtice,
Q.QN\

408.8MW/-180.0MVAr —
400.8MW/-182.5MVAr — ==

KEY

Transmission Facilities
500kV Facilities
230kV Facilities
115kV Facilities

3 SMWE193.0MVAr
S43.5MW/-193 2MVA; — oo

Longwood: Tertiary Reactors

268.9MW/-9.5SMVAr
268.9MW/-9.5SMVAr
349.6MW/-54.4AMVAr
345.7MW/-56.3MVAr

0kV.
z2 zZ
24. sc
= %%
83 &%

263 8MW
238.SMVAT
i

468 MW
144.6MVAT

DES
JOACHIMS
GS

2514.9MWE
-270.2MVAr

OUT-OF-SERVICE i

500kV

LTSN

OUT-OF-SERVICE

2889.5MW
47.1MVAr

fefe fe g
GENERATION SEZE ZEZE
Lennox OMW  Calpine 10000MW ST S b ~ =
Darlington 1630MW St Clair s000Mw I I = é z § 2
Pickering 2668MW  Brighton Beach ~ 526.0MW =5 a3
Portlands GS 459MW  Windsor (115kV)  192.4MW gz * *Eg
Sithe-Goreway GS~ 61SMW  TransAlta 370.8MW D3
Halton Hills GS~ 600MW  Imperial Oil 0.0MW

z C23Z&C24Z
=

S © Port Alma Wind Project

Negative BLIP

179.6MW/|
88.2MVATr|

1491.3MW

Load Flow Results: Primary Demand: 28400MW

With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area
With a new 500kV Double-circuit Line: Bruce to Milton TS
With 870MW of new generation capacity incorporated via the 500kV busbars at the Bruce Complex

With Four Nanticoke Units on-condense S
A
Contingency Condition: &
Breaker failure condition resulting in the MICHIGAN IMPORTS: ) 1499.8MW
simultaneous loss of an MxV circuit and NEW YORK IMPORTS at Niagara: 1013. 1MW
one of the 500kV circuits to Trafalgar TS Losses on the Ontario System: 1321.2MW 0.0MW 160.8MVAr 0.0MW 136.9MVAr

0.0MW 160.8MVAr 0.0MW 136.9MVAr

0.0MVAr
394 2MVAr

=
z
=
a
o
g
o

)

394.9MVAr

DIAGRAM 18

24th March 2007



Nobel 50% 50%

= || 22
Ss Sg orro
O Sound 7115k, Blue Mountain 202MW/78 o + +; 2 HOLDEN GS
wen . 2MW/7.8MVAr 2 g
80.1MW/-44.7M VAt 44.6MW/-53. 0M VAT : 90.3MW/1.4MVA = i
NEW: 435.0MW 152.IMVAr I ! S28 0 o s2s ‘ © Wind Project o S R
1 805.0MW 152.IMVAr e y 46AMW — - i
Meaford 55.8MVAr Stayner
— e 1350.6MW/115.IMVAr o i
rangeville =
: 805.0MW 152.IMVAr 500.0MW — = 1374 2MW/131 2MVAr s S N
N Bruce 'A’ 11.6MVAr®_1‘ — - 325.2MW/22.5MVAr B4V Melancthon Grey !—® 100.5SMW/-6.3MVAr § S
ew Gen T 33
9 s00kv Leader Wind 4 & B N AT 139, 1MV BV pssoy | Melancion 11— 09 omw-s smvar z 2 o
2 units IR — — P 1377.4MW/135.6MVAT Hanover BS6IM z -8.2MVAr 21.4MW/-57.7MVAr RN
o—{230kv=L . O 80MVAr o 51.3MW/-40.9MVAr
2 units — = “‘
4 units 2!;: 4 (_;,Rxplﬁy Wind
:F K 4
S - y A |8 FABC 7331.9MW
NewGen Kingsbridge IT NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE,
"R Wind Project E 2 GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM
Bruce 'B . S
3z Z|le 1209.7MW
G5: 940.0MW 243.3MVAr EE @lm LOCAL GENERATION: 450.0MW
G6: 940.0MW 243.3MVAr =5 Bl &
G7: 940.0MW 243 3MVAr gz e z|2
G8: 940.0MW 243.3MVAr E e HIE
NEW: 435.0MW 242.0MVAr = PN %||2
S e e ¥ o s N 2117.3MW/-42.8MVAr
sl sl s ‘ Detweiler 120 21 TMW 469, 1MW/140 8MVAr
< E<E SE \ng‘\( 255 9MVAT 1455.0MW/-23.8MVAr 2101.0MW/-175.6MVAr
SEZEZ v s . OUT-OF-SERVICE 468.2MW/179.9MVAr
T8N C 109.3MW/-46, IMUAr 69%[)5 Scheifele ! 879.3MW/200.0MVAr 1447.1MW/-59.6MVAr
I O3 I 396MW VN 469 MW 890.2MW/197.8MVAr OUT-OF-SERVICE
Seaforth, & —— \ike 140.8MVAT
Kingsbridge % 3MW/-57.5MVAI/ >\ & NS \ MST0V
Wind Project 214.6M Ar%é 507 0“_0\“\\)1‘ =
L= AV Vosom 500KV
Eazsv)\~ S BS60V
= ‘ Cambridge Preston Milton M571V —
408.0MW/-181.5MVAr — Kitchener-\\* 500kV s OUT-OF-SERVICE
- 1ol L s Wilmot Nos. irevil
\af S OR Claireville
200.0MW/-183.9MVAT — o= 3 6&8 D) 2635.2MW

84.0MVAr

230kV

KEY
Transmission Facilities
500kV Facilities
230kV Facilities g;;mmgimxr
. TMW/-13.5MVAr
115kV Facilities s\ 5 311.0MW/-58 4MVAr
A % 307.5MW/-60.0MVAr
S546.0MW/-195 9MyA » %a \Zs\ Y» ton Richview
546.0MW/-195 OMVA; — B %,
A
2
2z Z h % Trafalgar § = o
GENERATION SEZE = E X s X2 ks Sk ks
v Z32 Z 243.5MVAr £ A5 s xx
Lennox OMW  Calpine tooomw  Z+ 5 2 - - 32 s Z 3
Darlington 1630MW St Clair soo.omMw I X -t E £ § < & 2 < s
Pickering 2668MW  Brighton Beach  526.0MW s * *\’3 g = a A
Portlands GS 45OMW  Windsor (115kV)  192.4MW K S2
Sithe-Goreway GS 61SMW  TransAlta 370.8MW S h Manby
Halion Hills GS 600MW  Imperial Ol 0.0MW T
s 43
2 "2
P 8 &
§ €232 & C24Z Negative BLIP FETT —p
2 © Port Alma Wind Project 1496.8MW
> Wit
s
Load Flow Results: Primary Demand: 28400MW & © Erie Shores Wind Project \
&,
With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area ; /§ %’B_\ =3 %
With a new 500kV Double-circuit Line: Bruce to Milton TS S8 s -
With 870MW of new generation capacity incorporated via the 500kV busbars at the Bruce Complex < QV@ &
With Four Nanticoke Units on-condense > 3
. .. MICHIGAN IMPORTS:
Contingency/Outage Condition: ) 1304.3MW
) o NEW YORK IMPORTS at Niagara: 997.2MW DIAGRAM 19
S00kV Single-Circuit: M571V Losses on the Ontario System: 1307.4MW 0.0MW 145.3MVAr 0.0MW 123.7MVAr 13th March 2007

0.0MW 145 3MVAr 0.0MW 123.7MVAr




Nobel 50% 50%

z 2
22 |1 22 e
2 G P& 3
Owen Sound  115kV, Blue Mountain 29.4MW/3.0MVAr g + +'& 5
100.4MW/-42.3MVAr 64.0MW/-54.IMVAr o . 109.3MW/-2.8MVAr : : = =
NEW: 435.0MW 159.3MVAr | 528 0 525 | Wind Project S2E = =
Gl: 805.0MW 159.3MVAr e Meaford 46.4MW Stayner
G2: 805.0MW 159.3MVAr 53.9MVAr Essa [ 500
G3: 805.0MW 159.3MVAr B 1122.4MW/89 SMVAr .
G4: 805.0MW 159.3MVAr 0000w — 1155 MW/ 108 TMVAL Orangeville lfszﬁlx\n/x/ N e
- y g cl -1 T
Bruce 'A’ o — o 365.9MW/29.0MVAT B4V Melancthon Grey |—@ 100.SMW/21.2MVAT 400, 3NW/-55.5M VAT — o= e i\ ESV v E §
New Gen ! ! { { >
; — P 368.8MW/303MVA BSV 397.6MWSS. OMVAT — e ~ — - EOV = oS & DES
00V Leader Wind A & B RSN 279 7MvAr Bsgoy  MelancronII 0 99 0Mw21 8MVAr d = z v ffez|lizz T opams
e T o £ £ ¢
7 = JooMw P 1137 BMW/TT23MVAT Hanover B36IM f@%‘ﬁh -z -6.3MVAr 89.IMW/-64.TMVAr & %E% +§ = RN
— . O 70MVAr N\,‘ . % moamwrasimvar 3 S STITES
— , o 9 (I ' '
E § i‘Rlpk’y Wind N \Z%N
S =1
I -~ 2|2 FABC 7331.9MW .
New Gen K’{Ygff”'dgf i . NET INFLOW INTO THE KITCHENER, WATERLOO, CAMBRIDGE, 2D &,
R Wind Project E < GUELPH & ORANGEVILLE AREA VIA THE 230kV SYSTEM /h“J N
Bruce 'B J glE AONG
zZ == 1205.2MW NKND
G5 940.0MW 254.9MVAr z E T LOCAL GENERATION: 450.0MW i) &, N
G6: 940.0MW 254.9MVAr o8& 2l|e ONFONG
G7: 940.0MW 254.9MVAr g z2 (g2 z|lz % 4’/:7%,
G8: 940.0MW 254.9MVAr | I E= N
NEW: 435.0MW 242.0MVAr saflff=2 sills
gl ve ape OUT-OF-SERVICE
! - S
ruce A eniy tegion _999MW 968.2MW/73.AMVAT
SESEZE 276.TMVA 836.7MW/-160.1MVAr OUT-OF-SERVICE
SESESE OUT-OF-SERVICE 965.0MW/84.8MVAr
SIS 121-9MW/48-5M.VAr 1326.8MW/310.2MVAr 1823.9MW/-251.3MVAr
= X 3 0eMw 968 2MW 1342.3MW/307.8MVAr OUT-OF-SERVICE
Seaforth /3 —— 9p° T3AMVAT
Kingsbridge & BMW/-59.9M VA, o) & A W \ MST0V OUT-OF-SERVICE |
Wind Project 212.7)KAr § & 3362 QO =
Xz 3?‘ o NAS \ ﬁ’;‘;f\"/ 500kV
_42.9kv Cahbridge Preston Milton M‘SHV ¥
Kitchener-\ ¥ T30k 500KV OUT-OF-SERVICE
405.7MW/-1769MVAr —p=- & Wilmot Nos. “\ - L W
397.7MW/-179 3MVAT — B 3 6&8 Claireville 2023.7MW
75.0MVAr

-
Negative BLIP
1455.0MW

KEY
Transmission Facilities
500kV Facilities
230kV Facilities
115KV Facilities
5342MW/.|
86.IMVAr
S34.2MW/-186.7MVA; — e
Longwood: Tertiary Reactors
Ze 2 =
GENERATION ZEZE =
Lennox 60MW  Calpine 1000.0MW  Z § h
Darlington 1630MW St Clair so0.oMw I 2 =
Pickering 2668MW  Brighton Beach ~ 526.0MW
Portlands GS 459MW  Windsor (115kV)  1924MW
Sithe-Goreway GS 61SMW  TransAlta 370.8MW
Halton Hills GS~ 600MW  Imperial Oil 0.0MW
= (237 &C24Z
2
= Port Alma Wind Project
Load Flow Results: Primary Demand: 28400MW

With Eight Bruce Units & 725MW of Wind-turbine Generation in Bruce Area
With a new 500kV Double-circuit Line: Bruce to Milton TS

With 870MW of new generation capacity incorporated via the 500kV busbars at the Bruce Complex

With Four Nanticoke Units on-condense

Contingency Condition:
500kV Single-Circuit: M570V with

M571V out-of-service pre-contingency

[or vice versa]

241.7MVAr

circuit

MICHIGAN IMPORTS:
NEW YORK IMPORTS at Niagara:
Losses on the Ontario System:

1461.2MW
968.0MW

1353.3MW 0.0MW 186.4M

0.0MW 186.4M

O\
e

M21D!

00N
\QW\‘“"

242.3MW/-5.8MVAr
242.2MW/-5.8MVAr
340.5MW/-52.6MVAr
336.6MW/-54.6MVAr

-696.2MW
221.5MVAr
974.6MW
47.TMVAr

72.4MW
73.3MVAr

\af
S
fo@qﬁ'%_@\
SN
Fos
T

0.0MW 158. 7MVAr
0.0MW 158.7MVAr

VAT
VAr

230kV

Richview

392.1IMVAr
392.7MVAr

Manby

321.IMVAr
L
322.IMVAr

DIAGRAM 20

14th March 2007




Generator Rotor Angle Responses to a Line-Line-Ground

Fault on Circuits B560V & B561M at the Bruce Complex 0.0
-10.0
Darlington G3: Scale 80" t0-10"
Canyon G3: Scale 1 0" t080° %
N
%
— R
<
s
Bruce A G1: Scale 10° to 80" oS
| — 8
=
S
o o0 g
Bruce B G7: Scale 10 to 80 3
Eight Bruce Units in-service
Flow-South Transfer 2506MW
Negative BLIP Transfer 1479MW ]
FABC Transfer 8610MW
| | | | | | 100
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 -80.0
TIME (SECONDS)
Busbar Voltages in Response to a Line-Line-Ground
Fault on Circuits B560V & B561M at the Bruce Complex
1.2
;/\/‘” Bruce B 500kV Busbar — 1
— = = ]
=
Claireville 500kV Busbar 0
f\/w Milton 500kV Busbar g
o
S
0.9 E
N
=
&
3
]
— i — 0.8
Eight Bruce Units in-service
Flow-South Transfer 2506MW
Negative BLIP Transfer 1479MW
m FABC Transfer 8610MW — 07
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0
TIME (SECONDS) DIAGRAM 21

24th March 2007



	CONNECTION ASSESSMENT
	& APPROVAL PROCESS
	SYSTEM IMPACT ASSESSMENT REPORT
	Bruce-Milton SIA 2006-250 Final-1.pdf
	CONNECTION ASSESSMENT
	& APPROVAL PROCESS
	SYSTEM IMPACT ASSESSMENT REPORT
	SIA Disclaimers.pdf
	System Impact Assessment Report
	Disclaimers
	IESO
	Hydro One
	Special Notes and Limitations of Study Results








