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Saugeen Ojibway First Nations INTERROGATORY #1 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

8 

9 

10 

11 

12 

 
Ref. Exh. B/T' 6/S 6/Appendices 1,2,5 [and 10/15/07 Tech. Conference at 22:4 - 24:2] 
Issne Nnmber: 1.1 

1.1 Issue: Has the need for the proposed project been established? 7 

 
In 1985, the Hydro One transmission system was designed to be adequate for eight units 
at Bruce for the condition of the study at that time. Please state why today's transmission 
system is only adequate to deliver the output of six Bruce units. 
 
Response 13 

14 

15 

16 

 
The major causes of the capability difference between today’s system and the system in 
1985 is described in the response to Board Staff Interrogatory 1.3 
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Saugeen Ojibway First Nations INTERROGATORY #2 List 1 1 

2  
Interrogatory 3 

4 
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Ref. Exh. B/T 6/S 6/Appendices 1, 2, 5 [and 10/15/07 Tech. Conference at 22:4 - 24:2] 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 

Reguest 
 
Please state the transfer capability away from the Bruce Complex by use of both (i) 
NPCC Operating Procedures (loss of one circuit on a double circuit tower) and (ii) 
planning criteria (loss of both circuits on a double circuit tower) for each of the following 
conditions: 
 

a. The existing transmission system. 
b. The existing transmission system with near-term upgrades. 
c. The existing transmission system with interim term upgrades. 
d. The existing transmission system with the existing generation rejection scheme, 
     near-term upgrades and series capacitors. 
e. The existing transmission system with an ENHANCED generation rejection 
scheme (of up to two Bruce Units), near-term upgrades and series capacitors. 

 
Response 24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

36 

38 

39 

41 

 
The NPCC Operating Criteria and the planning criteria include the same contingencies. 
Therefore, IESO has responded to this Interrogatory by considering the most limiting 
contingency, namely the loss of two circuits on a double circuit tower.  
 
The Transmission Design Criteria defined in Section 5 of NPCC Document A2: Basic 
Criteria for Design and Operation of Interconnected Power Systems, require that both 
stability and acceptable voltages be maintained during and following the most severe of 
the contingencies listed below: 
 
(a) A permanent three-phase fault on any generator, transmission circuit, transformer or 35 

bus section with normal fault clearing.  

(b) Simultaneous permanent phase-to-ground faults on different phases of each of 37 

two adjacent transmission circuits on a multiple circuit tower, with normal 
fault clearing.  

(c) A permanent phase-to-ground fault on any transmission circuit, transformer, or 40 

bus section with delayed fault clearing.  

(d) Loss of any element without a fault.  42 
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(e) A permanent phase-to-ground fault on a circuit breaker with normal fault 1 

clearing. 2 

(f) Simultaneous permanent loss of both poles of a direct current bipolar facility 3 

without an ac fault  4 

(g) Failure of a circuit breaker to operate when initiated by an SPS following: loss 5 

of any element without a fault; or a permanent phase-to-ground fault, with 6 

normal fault clearing, on any transmission circuit, transformer or bus section.  7 

 
The transfer capability from the Bruce area that is quoted for each of the scenarios listed 
therefore corresponds to the double-circuit contingency condition involving circuits 
B560V & B561M. 
 
(a) The existing transmission system. 13 

 
• Transfer capability: Approximately 5000MW 15 

 
(b) The existing transmission system with near-term upgrades. 17 

 
• Transfer capability: Approximately 5400MW 19 

 
The increase in the transfer capability resulting from the ongoing uprating of circuits 
B4V & B5V between Hanover TS and Orangeville TS will allow the wind-turbine 
projects connected to these circuits to be incorporated. 
 
(c) The existing transmission system with interim upgrades. 25 

 
• Transfer capability: Approximately 6325MW 27 

 
Once the interim measures have been completed and assuming that post-contingency 
generation rejection is initiated to reject one unit at the Bruce Complex together with the 
400MW of wind-turbine capacity associated with circuits B4V & B5V, then the output 
from a total of seven Bruce units together with the 675MW (excluding the 25MW 
incorporated into the distribution system in the Bruce area) of committed wind-turbine 
capacity could be accommodated.   
 
Please refer to the response to Saugeen Interrogatory No. 9 which explains why 
generation rejection at the Bruce Complex would be restricted to only a single unit. 
 
(d) The existing transmission system with the existing generation rejection scheme, near-39 

term upgrades and series capacitors. 
 
• Transfer capability: Approximately 6325MW - with no G/R initiated. 42 
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• Transfer capability: Approximately 7075MW - with the rejection of one Bruce 1 

unit initiated post-contingency 2 

 
Without generation rejection, the installation of series capacitors would allow the output 
from seven units at the Bruce Complex together with that from the 675MW of committed 
wind-turbine projects to be accommodated. 
 
With a single unit at the Bruce complex rejected post-contingency, the series capacitors 
would allow the combined output from all eight units at the Bruce Complex together with 
the committed wind-turbine projects to be accommodated. 
 
(e) The existing transmission system with an ENHANCED generation rejection scheme 12 

(of up to two Bruce Units), near-term upgrades and series capacitors. 
 
• Transfer capability: Approximately 6325MW - with no G/R initiated. 15 

 
• Transfer capability: Approximately 7075MW - with the rejection of one Bruce 17 

unit initiated post-contingency 
 

The enhancements to the generation rejection scheme are intended to expand the number 
of contingency conditions to which the scheme can respond as well as increasing the 
range of actions that can be initiated in response to these contingencies. 
 
It will not permit any increase in the number of units at the Bruce Complex that could be 
rejected for the most severe double-circuit contingency condition involving the Bruce-to-
Milton line while all transmission elements in-service. 
 
The transfer capability therefore remains the same as that quoted for condition e. 
 
Please see the response to Board Staff Interrogatories 3.2 and 3.4 for further information 
regarding the use of series capacitors and generation rejection as stop-gap measures to 
meet the need while the long-term solution is under development.  
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Saugeen Ojibway First Nations INTERROGATORY #3 List 1 1 

2  
Interrogatory 3 
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Ref. Exh. B/T 6/S 6/Appendices 1, 2, 5 [and 10/15/07 Tech. Conference at 22:4 - 24:2] 
Issue Number: 1.1 

1.11ssue: Has the need for the proposed project been established? 
 
Request 
 
When the two Bruce units were shut down, were any provisions made to maintain the 
right to recall the transmission capacity in the event the Bruce units were reactivated? If 
so, please provide all documents related to, arising from or used in connection with 
making such provisions. 
 
Response 16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

 
The IESO is not aware of any provisions made to maintain the right to recall the 
transmission capacity in the event the two Bruce units were subsequently reactivated.   
 
Although the enabling legislation, regulations and current Market Rules provisions 
governing open access to the IESO-controlled grid were only put into effect upon Market 
opening in 2002, the general principles of transmission access are similar to those in 
place before that time.  Transmission access in Ontario for a proposed new or modified 
connection to the transmission system is provided only upon the successful completion of 
a connection assessment and its approval by the IESO.  That is, there are no provisions to 
reserve physical rights to transmission capacity, nor is a physical right required to 
participate in the IESO-administered market. 
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Saugeen Ojibway First Nations INTERROGATORY #4 List 1 1 

2  
Interrogatory 3 
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Ref. Exh. B/T 6/S 6/Appendices 1,2, 5 [and 10/15/07 Tech. Conference at 22:4 - 24:2] 
Issue Nnmber: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 

Request 
 
Please state whether, when interconnection studies were performed for new generation 
planned to enter service after the Bruce units were shut down, interconnection and/or 
related transmission service were provided conditionally such that transfer capacity could 
be recalled in order to provide for delivering the output of the Bruce units if, as and when 
those units were brought back into service. If not, please state why not. 
 
Response 17 

18 

19 

20 

21 

22 

23 

24 

 
Please refer to response to Saugeen Interrogatory No.3.  
 
Interconnection studies for new generation planned after the Bruce units were shut down 
did not contain a provision for conditional transmission service that could be re-called if 
the Bruce units were brought back into service. 
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Interrogatory 3 
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Ref. Exh. B/T 1/S 1 and Exh. B/T 6/S 4/S 5/Appendices 1, 2, 5 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
Please provide the winter and summer continuous rated capacity of existing generation in 
the Bruce area, listing each facility and its individual capacities. Please include the 
identification of each existing generator, the rated capacity used in each relevant period, 
and the basis for the ratings employed. 
 
Response 16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

33 

 
The IESO has advised Hydro One that it does not collect generation production data 
based on a differentiation between winter and summer continuous capacity of the Bruce 
nuclear generation stations.  As a matter of practice, the continuous capacities of the 
Bruce generation stations are rated with respect to their Maximum Continuous Rating 
(MCR).  The MCR is defined as the maximum output (MW) that the generating station is 
capable of producing continuously under normal conditions over a year. However, under 
ideal conditions, the actual output could be higher than the MCR.  Please refer to Hydro 
One’s response to Pollution Probe interrogatory No. 1 for the MCR of the Bruce A and 
Bruce B generation stations from market opening until the present. 
 
Given that the wind generators in the Bruce Area have not been in continuous operation 
for a long time, representative winter and summer MRC values for each wind farm are 
provided below. 
 
(a) Winter MCR (January 2008 representative production data) 32 

 
Wind Project MCR (MW) 
Amaranth 68 
Kingsbridge 40 
Port Burwell 99 
Ripley South 76 
Total Wind 283 

 34 
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(b) Forecasted Summer MCR (June 2008 representative production data) 1 

 
Wind Project MCR (MW)
Amaranth 68 
Kingsbridge 40 
Port Burwell 99 
Ripley South 76 
Total Wind 283 

 3 
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Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issne Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Reguest 
 
Please state whether the studies that allegedly demonstrate the need for additional 
transmission for the reactivated Bruce units, upgrades of Bruce units and committed and 
planned wind generation include the effect of planned new transmission facilities in the 
New York ISO, Mid West ISO and expanded PJM region in a West to East direction. 

a. If so, please state how Hydro One ensures that its studies reflect all committed 
andlor potential transmission system upgrades in the United States. 

b. Please list those major planned transmission facility upgrades and state the MW 
impact of those planned upgrades on circulating loop flow through the Bruce 500 
kV and 230 kV facilities. 

c. Please state whether the base case load flows used in studying the proposed 
Bruce-Milton double circuit 500 kV line reflect all planned upgrades in the United 
States. 

d. If any such planned, committed andlor potential upgrades were not modeled in 
Hydro One's studies, please indicate the reasons for the exclusion of each planned 
upgrade. 

 
Response 27 

28 

30 

31 

32 

34 

35 

36 

37 

38 

40 

41 

42 

43 

 
(a) Active participation by the IESO and other organizations from Ontario in inter-area, 29 

intra-regional and inter-regional working groups ensures models used in assessments 
include the effect of planned new transmission facilities in the New York ISO, Mid-
West IS0 and expanded PJM region. 

(b) The only planned facility upgrade that the IESO is expecting to have a material effect 33 

on circulating flows are the Michigan-Ontario phase shifters.  The Michigan-Ontario 
phase-shifters have been represented in the model used to study transmission 
requirements for the reactivation of the Bruce units.  These phase shifters are 
expected to have the capability to block about 600 MW of circulating power flow and 
thereby shield Ontario from effects of transmission changes in the United States. 

(c) The representation of the United States transmission system used for studying the 39 

proposed Bruce-Milton double circuit 500 kV line was developed by staff from New 
York ISO, Mid West IS0 and expanded PJM region.  Plans are continually evolving 
in the United States so this case may not reflect all planned upgrades in the United 
States.
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(d) As indicated in parts (a) – (c), to the extent possible the modeling includes all 1 

planned, committed or anticipated transmission system upgrades.  Any other upgrades 2 

outside of Ontario that may not have been reflected in the above are not expected to 3 

materially affect study results or conclusions. 4 
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Saugeen Ojibway First Nations INTERROGATORY #7 List 1 1 

 2 

Interrogatory 3 

 4 

Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 5 
Issue Number: 1.1 6 

1.1 Issue: Has the need for the proposed project been established? 7 
 8 
Reguest 9 
 10 
Please state the forecast amount and direction of circulating loop flow on the 500 kV and 11 
230 kV lines emanating from the Bruce Complex during peak summer conditions for (i) 12 
each hour of the historical period since January 1,2006 and (ii) peak summer conditions 13 
projected for the years 2008 through 20 I4. 14 

a. Please include loop flow data for each other condition to the extent that such 15 
circulating loop flow has been, or is expected to be, limiting. 16 

b. Please indicate the amount and duration of generation backdowns at the Bruce 17 
Complex attributable to circulating loop flows for the historical period since. 18 
Please indicate the extent to which such backdowns were attributable to forced or 19 
scheduled outages of transmission system equipment. 20 

 21 

Response 22 

 23 

For the purpose of responding to this Interrogatory, circulating loop flow has been 24 

defined as the difference between Michigan measured flow and Michigan scheduled 25 

flow.  The hourly circulating flow for 2006 and 2007 are illustrated below: 26 

 27 

Hourly Circulating Flow 2006
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Hourly Circulating Flow 2007

-2,500.

-2,000.

-1,500.

-1,000.

-500.

0.

500.

1,000.

1,500.

2,000.

2,500.

Ja
nu

ar
y 

1,

Fe
br

ua
ry

M
ar

ch
 1

,

A
pr

il 
1,

M
ay

 1
,

Ju
ne

 1
,

Ju
ly

 1
,

A
ug

us
t 1

,

S
ep

te
m

be
r

O
ct

ob
er

 1
,

N
ov

em
be

r

D
ec

em
be

r

Ja
nu

ar
y 

1,

 2 
 3 

Positive numbers represent counter-clockwise flow (i.e. from Ontario to Michigan south 4 

of Lake Erie and then back into Ontario through Niagara).  Negative numbers represent 5 

clockwise flow (i.e. from Michigan to Ontario north of Lake Erie and then back into New 6 

York/Michigan through Niagara).  As noted in the response to Interrogatory Saugeen No. 7 

6(b), installation of new phase shifters is expected to have the capability to block about 8 

600 MW of circulating power flow.  This is expected to cause a downward shift of 600 9 

MW in the above charts.  10 

 11 

Information presented in the charts above relate to the Michigan-Ontario interconnection.  12 

The circulating loop flow on the 500 kV and 230 kV lines emanating from the Bruce 13 

Complex and included in the Michigan-Ontario interconnection data can be estimated 14 

using the following distribution factors.  A positive sign indicates positive circulating 15 

flow increases flow away from the Bruce complex.  16 

 17 

500kV lines emanating from 
Bruce area 

230kV lines emanating from Bruce area 

B56O
V 

B561
M 

B562
L 

B563L B4V B5V B22D B23D B27S B28S 

-13% -14% +15% +15% -1% -1% -<1% -<1% -<1% -<1%
 18 
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(a) The net effect on flow away from the Bruce Complex for circulating flow is zero.  As 1 

seen from the plots, circulation can be both positive and negative often within the 2 

same day.  On average, circulating flows help increase transfers from the Bruce 3 

Complex.  During times when loop flow is negative, the adverse effect on Bruce 4 

voltage and stability limits is about 20% of the loop flow.  A little less than 10% of 5 

pre-contingency flow from Circuits B560V and B561M is transferred to Circuits B4V 6 

and B5V for the most limiting thermal contingency.  Since B560V and B561M get 7 

about 15% of the circulating flow, then the effect on thermal limits is only about 8 

1.5% of the circulating flow. 9 

 10 

(b) The IESO records do not attribute generation backdowns at the Bruce complex to 11 

circulating loop flows. The IESO records also do not attribute generation backdowns 12 

at the Bruce complex to forced or scheduled outages of transmission system 13 

equipment. 14 

 15 



Filed:  March 11, 2008 
EB-2007-0050 
Exhibit C 
Tab 5 
Schedule 8 
Page 1 of 1 
 

Saugeen Ojibway First Nations INTERROGATORY #8 List 1 1 

2  
Interrogatory 3 

4 
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15 
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Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
Please state whether studies have been conducted of the feasibility of limiting circulating 
loop flow over the transmission facilities out of the Bruce generation area so as to free up 
transmission capacity for use by the Bruce units and the committed and potential wind 
generation in the vicinity of the Bruce Complex. Please provide a copy of all documents 
related to, arising from or used in connection with such studies. 
 
Response 17 

18 

19 

20 

21 

22 

23 

24 

 
The phase-shifters planned for the Michigan-Ontario interconnection lines are expected 
to significantly control circulating flows through the Hydro One system, and are expected 
to be in service before the 7th Bruce unit is placed in service.  Therefore, specific studies 
have not been conducted of the feasibility of further limiting circulating loop flow over 
the transmission facilities out of the Bruce generation area. 
 



Filed:  March 11, 2008 
EB-2007-0050 
Exhibit C 
Tab 5 
Schedule 9 
Page 1 of 2 
 

Saugeen Ojibway First Nations INTERROGATORY #9 List 1 1 
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Interrogatory 3 
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Ref. Exh. B/T 6/S 2, Exh. BIT 6/S 5/Appendix 5, other studies performed by the IESO 
Issue Number: 3.3 

3.3 Issue: If these proposed near term and interim measures could be utilized for 
a longer period than proposed, could they (or some combination of similar 
measures) be considered an alternative to the double circuit 500 kV transmission 
line for which Hydro One has applied? 

 
Request 
 
Please provide all studies (by the IESO or others) that support the claim that generation 
rejection ("OR") of up to two Bruce units will increase the effective transfer capability 
out of Bruce to about 6,700 MW, as stated in Exhibit B, Tab 6, Schedule 5, Appendix 5 
at page 51 (Ontario IPSP, Discussion Paper 5: Transmission). 
 
Response 19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

 
When the IPSP Discussion Paper was being prepared, a transfer capability from the Bruce 
Area of 6700MW was initially considered achievable. This was based on rejecting or 
being able to reject up to two units at the Bruce Complex while respecting an NPCC-
IESO generation deficiency limit of 1500MW, following a contingency, for the 
subsequent transfers into Ontario from neighbouring jurisdictions to compensate for the 
resulting resource deficiency.   
 
Subsequent analysis has shown that, following the loss of the 500kV double-circuit line 
between the Bruce Complex & Milton TS, the transmission losses on the system would 
increase by between 300MW & 400MW.  In addition, in order to respect the thermal 
ratings of circuits B4V & B5V, between the Bruce Complex & Orangeville TS, the 
400MW of wind-turbine projects that are connected to circuits B4V & B5V, would have 
to be rejected.  
 
After taking account of the increased losses and the rejected wind-turbine generation, the 
maximum amount of generation that could be rejected at the Bruce Complex would 
therefore need to be restricted to a single unit. 
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Following the completion of the interim measures, the maximum amount of generation 
capacity that could therefore be accommodated within the Bruce area if post-contingency 
generation rejection of one Bruce unit and the 400MW of wind-turbine capacity were to 
be used, would total 6325MW, consisting of: 
 

Seven units at the Bruce Complex: Combined Capacity 5650MW (net) 

Committed wind-turbine projects in the 
Bruce area: Combined capacity 675MW 

 
The results from the analysis supporting this transfer capability have been summarised in 
the attached Diagrams A & B for the pre- and post-contingency conditions, respectively. 
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Saugeen Ojibway First Nations INTERROGATORY #10 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

 
Ref. Exh. B/T 6/S 2, Exh. BIT 6/S 5/Appendix 5, other studies performed by the IESO 
Issue Number: 3.3 

3.3 Issue: If these proposed near term and interim measures could be utilized for 
a longer period than proposed, could they (or some combination of similar 
measures) be considered an alternative to the double circuit 500 kV transmission 
line for which Hydro One has applied? 
 

Request 
 
Please indicate whether IESO (or any other party) has modeled the impact upon the 
effective transfer capability out of Bruce using a OR of up to two Bruce Units in addition 
to series compensation. If such studies have been conducted, please provide the results of 
such studies and the load flow input data in computer readable form. If no such studies 
were conducted, please indicate the reason for not conducting such studies. 
 
Response 20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

 
In the IESO’s SIA Report Entitled “Proposed Installation of Series Capacitors in 500 kV 
Circuits Between the Bruce Complex and Nanticoke GS” dated April 11 2006 (Ref: 
IESO_REP_0299 and filed in this proceeding as part of the response to Pappas 
Interrogatory No. 2 demonstrated that the existing system would be capable of 
accommodating seven units at the Bruce Complex together with the 675MW of 
committed wind-turbine projects in the Bruce area without deploying generation rejection 
if series capacitors, together with the interim measures were implemented.   
 
The IESO has also determined that maximum amount of generation rejection that is 
permissible when post contingency increase in losses are taken into account is 1 Bruce 
unit and up to 400 MW of wind generation.  With this restriction there would be no 
capacity to accommodate any incremental generation beyond an eighth Bruce unit.  
 
The results of the load flow study for the pre- & post-contingency conditions with series 
capacitors installed and with a single unit at the Bruce Complex rejected are shown in the 
attached Diagrams A & B, respectively.  
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Saugeen Ojibway First Nations INTERROGATORY #11 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

 
Ref. Exh. B/T 6/S 2, Exh. B/T 6/S 5/Appendix 5, other studies performed by the IESO 
Issue Number: 3.3 

3.3 Issue: If these proposed near term and interim measures could be utilized for 
a longer period than proposed, could they (or some combination of similar 
measures) be considered an alternative to the double circuit 500 kV transmission 
line for which Hydro One has applied? 
 

Request 
 
Please provide detailed descriptions and studies of the existing GR scheme that exists at 
the Bruce substation and all enhancements of the existing GR scheme that have been 
considered by IESO, Hydro One or OPA. Please provide a copy of all documents related 
to, arising from or used in connection with implementing the existing GR scheme and all 
enhancements to that GR scheme that have been considered, including, but not limited to, 
all communications with the Northeast Power Coordinating Council ("NPCC") with 
respect to the GR Schemes compliance with NPCC's SPS procedures and requirements. 
 
Response 22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

 
Please refer to response to Board Staff Interrogatory 1.4(v) for information regarding the 
Bruce GR scheme.   
 
The original Bruce Special Protection System (“SPS”) was classified by the NPCC over 
twenty years ago and records relating to those matters are not available. The existing 
Bruce SPS is classified by NPCC as a type I SPS.  In the most recent comprehensive 
transmission review (which took place in 2007 and was undertaken to demonstrate 
compliance with NPCC criteria) the IESO reported to NPCC that the SPS is expected to 
continue to require a type I classification.  The report compiled in respect of this review 
is a non-public confidential document as it relates to the ongoing protection and security 
of the Ontario transmission grid.      
 
The Bruce SPS addresses specific post-contingency connectivities (i.e., configurations) of 
the transmission system, and initiates appropriate operational responses, including the 
rejection of generating units at the Bruce Complex. 
 
A revised functional specification for the Bruce SPS is currently being prepared by the 
IESO in collaboration with Hydro One. This will increase the scope of the Bruce SPS 
beyond that which was detailed in Section 14 of the IESOs SIA Report (Ref: 
IESO_REP_0299, dated 11th April 2006).   
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The preliminary list of the contingencies that are to be covered by the enhanced Bruce 
SPS is as follows: 
 

500kV Circuits 500kV Circuits (Continued) 

1. B569B 16. M570V 

2. B560V 17. M571V 

3. B561M 18. M570V & M571V 

4. B560V & B561M 19. B560V & M571V 

5. B x M new circuit 1 20. N582L 

6. B x M new circuit 2 21. N580M 

7. B x M new circuit 1 & B x M new 
circuit 2 

22. N581M 

8. B562L 23. Loss of Bruce x Milton 500kV 
ROW 

9. B563L   

10. B562L & B563L 230kV Circuits 

11. B561M & B562L 1. B22D 

12. B560V & B563L 2. B23D 

13. M585L 3. B22D & B23D 

14. V586M 4. B4V 

15. M585L & V586M 5. B5V 

  6. B4V & B5V 
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4 

5 

6 

And the range of responses that is required are as follows: 
 

Responses Responses (Continued) 

1. Trip Bruce ‘A’ Unit G1 16. Cross-trip 115kV circuit S2S 

2. Trip Bruce ‘A’ Unit G2 17. Trip Leader Wind Project  

3. Trip Bruce ‘A’ Unit G3 18. Trip Melancthon Wind Project 

4. Trip Bruce ‘A’ Unit G4 19. Trip Ripley Wind Project  

5. Trip Bruce ‘B’ Unit G5 20. Trip Kingbridge II Wind 
Project  

6. Trip Bruce ‘B’ Unit G6 21. Trip Lake Erie Wind Project  

7. Trip Bruce ‘B’ Unit G7 22. Trip All Wind Project  

8. Trip Bruce ‘B’ Unit G8 23. Switch Capacitor 1 at 
Nanticoke 

9. Trip Reactor R25 at Bruce ‘A’ 24. Switch Capacitor 2 at 
Nanticoke 

10. Trip Reactor R27 at Bruce ‘A’ 25. Switch Capacitor 3 at 
Nanticoke 

11. Trip Reactor R28 at Bruce ‘A’ 26. Switch Capacitor 4 at 
Nanticoke 

12. Trip Reactor R3 at Longwood TS 26. Switch Capacitor 5 at 
Nanticoke 

13. Trip Reactor R4 at Longwood TS 27. Switch Capacitor 1 at 
Detweiler 

14. Trip Reactor R5 at Longwood TS 28. Switch Capacitor 2 at 
Detweiler 

15. Trip Reactor R6 at Longwood TS   

16. Trip Reactor R7 at Longwood TS   

 
NPCC registration and approval will be sought for the deployment of the enhanced Bruce 
SPS scheme upon completion of the design and IESO system impact analysis. 
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Saugeen Ojibway First Nations INTERROGATORY #12 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

 
Ref. Exh. B/T 6/S 5/Appendix 5, Exh. B/T 6/S 2, other studies performed by the IESO 
Issue Number: 3.3 

3.3 Issue: If these proposed near term and interim measures could be utilized for 
a longer period than proposed, could they (or some combination of similar 
measures) be considered an alternative to the double circuit 500 kV transmission 
line for which Hydro One has applied? 

 
Request 
 
Please provide all studies (by the IESO or others) that support the claim that series 
compensation is effective in increasing the Bruce transfer capability to about 6,300 MW 
without the need for GR, as stated in Exhibit B, Tab 6, Schedule 5, Appendix 5 at page 
51 (Ontario IPSP, Discussion Paper 5: Transmission). 
 
Response 19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

 
In the IESO’s SIA Report (Ref: IESO_REP_0299, dated 11th April 2006 and filed as part 
of Hydro One’s response to Pappas Interrogatory No. 1) for the Installation of series 
capacitors in the 500kV circuits between the Bruce Complex & Nanticoke GS, it was 
shown that with the addition of these series capacitors, together with the interim 
measures, the existing system would be capable of accommodating seven units at the 
Bruce Complex together with the 675MW of committed wind-turbine projects in the 
Bruce area without deploying generation rejection.  Please refer to Diagrams 15 and 16 in 
the referenced SIA Report.  
 
This would therefore represent a transfer capability from the Bruce area with no post-
contingency generation rejection initiated of 6325MW, consisting of: 
 

Seven units at the Bruce Complex Combined Capacity 5650MW (net) 

Committed wind-turbine projects in the 
Bruce area Combined capacity 675MW 
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Saugeen Ojibway First Nations INTERROGATORY #13 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

 
Ref. Exh. B/T 6/S 51Appendix 5 
Issue Number: 3.3 

3.3 Issue: If these proposed near term and interim measures could be utilized for 
a longer period than proposed, could they (or some combination of similar 
measures) be considered an alternative to the double circuit 500 kV transmission 
line for which Hydro One has applied? 

 
Request 
 
Please explain whether the need for new transmission and/or generation capacity in West 
GTA is one of the main reasons for choosing the Bruce-Milton 500 kV line. See Exhibit 
B, Tab 6, Schedule 5, Appendix 5 at pp. 101-104 (Ontario IPSP, Discussion Paper 5: 
Transmission). 
 
Response 19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

 
The need for new transmission capability and/or generation capacity in West GTA was 
not a reason for selecting the proposed project. The local area supply need for West of 
GTA is addressed separately. Transmission system upgrades are required for the delivery 
of all generation planned in the Bruce area to the grid in southern Ontario. System studies 
have demonstrated that transmission lines connecting Bruce to Milton would provide the 
needed improvements.  In consideration of using the existing transmission corridor, the 
second Bruce x Milton line was determined to be the best and only option than meets the 
need.   
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Saugeen Ojibway First Nations INTERROGATORY #14 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
It appears that the interconnection studies for wind power consider the fact that when 
wind power is most likely to occur (i.e., under wind velocities beyond specified levels) 
that level of wind velocity will also allow higher thermal ratings of the transmission lines 
within a specified radius of the wind generation. 
a. Please state whether the studies for determining needed transmission upgrades for 
the repowering of the Bruce units also consider such increased thermal ratings? 
b. Has Hydro One conducted any studies of the correlation of wind velocities in the 
vicinity of committed and potential wind generation near the Bruce Complex with 
wind velocities along the Bruce-Milton corridor and the Bruce-Longwood-Nanticoke 
corridor? If so, please provide all documents related to, arising from or 
used in connection with such studies. 
c. Please state whether Hydro One, IESO or OPA has considered use of dynamic 
ratings on the transmission facilities emanating from the Bruce Complex (ratings 
that vary with the ambient temperature, radiant energy and/or wind velocity along 
the transmission lines). If so, please provide all documents related to, arising 
from or used in connection with such consideration. 
 
Response 28 

29 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

 
(a) On Page 6 of the IESOs SIA Report (Ref: IESO_REP_0299, dated 11th April 2006 30 

and filed as part of Hydro One’s response to Pappas Interrogatory No. 1) for the 
Installation of series capacitors in the 500kV circuits between the Bruce Complex & 
Nanticoke GS, specific reference was made to the use of higher thermal ratings, 
corresponding to a wind speed of 15km/hr, for that section of circuits B4V & B5V 
within 50km of the Amaranth wind-turbine project.   

 
Use of this higher rating corresponds to the IESOs Transmission Assessment 
Criterion which states: 
 

Clause 6.2 Wind Power 
 

For connection assessments, transmission line ratings will be calculated using 
15km/hr winds, instead of the typical 4km/hr, within the vicinity of the wind farm 
and, with the approval of the transmission asset owner, out to a 50km radius. 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

14 

15 

16 

18 

19 

20 

21 

22 

23 

 
In this SIA Report it was therefore shown that, after allowing for the higher rating 
corresponding to a 15km/hr wind speed on that section of circuits B4V & B5V 
between the connection of the Amaranth wind-turbine project and Orangeville TS, the 
circuits would be able to accommodate the projected transfers and rejection of these 
wind generators would not be necessary. 
 
In the SIA Report for the new 500kV Bruce-to-Milton line, it was never necessary to 
assume a higher rating corresponding to a 15km/hr wind speed because, with the new 
500kV line in-service, the projected flows on these circuits always remained within 
the ratings corresponding to the normal 4km/hr wind speed rating. 

 
(b) Hydro One has not conducted any studies of the correlation between the wind 13 

velocities in the vicinity of committed and potential wind in the Bruce Area with the 
wind velocities along any transmission corridor. 

 
(c) For the actual day-to-day operation of the transmission system, the IESO receives 17 

“dynamic” ratings from Hydro One at 5 minute intervals that recognize both the local 
ambient temperatures and the prevailing wind speeds, while also allowing for the 
solar conditions and the actual pre-contingency loadings on the circuits.  With this 
latest information, the IESO is then able to maximize the use of the available transfer 
capability. 
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Saugeen Ojibway First Nations INTERROGATORY #15 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 2.2 

2.2 Issue: Has an appropriate evaluation methodology been applied to all the 
alternatives considered? 

 
Request 
 
Please state all the reasons underlying Hydro One's determination that it must develop 
230 kV and 500 kV upgrades that will enable Hydro One to deliver the output of existing 
and planned wind generation in the vicinity of the Bruce Complex on a firm basis (i.e., so 
that deliveries of full rated wind capacity can continue after the outage of a double circuit 
500 kV line). 

a. Please provide all documents related to, arising from or used in connection with 
that determination, including, but not limited to, documents analyzing the 
cost/benefit ratio of upgrades necessary to provide firm transmission service to 
wind generators. 

b. Please state the incremental cost of providing firm transmission service by means 
of 500 kV transmission upgrades (per kW and per kWh) for each planned block of 
wind generation. 

 
Response 25 

26 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

 
(a) & (b) Wind generation in the Bruce area is being provided as a result of government 27 

directives (please see Exhibit B, Tab 6, Schedule 5, Appendices 7 – 12).  As a 
result, Hydro One, the OPA and the IESO have not analyzed the cost/benefit 
ratio of upgrades necessary to provide firm transmission service to wind 
generators nor determined the incremental cost of providing firm transmission 
service for each planned block of wind generation.  

 
This application is not concerned with the need for the committed and planned 
generation resources forecast for the Bruce area, but rather whether the plan 
for the transmission facilities necessary to deliver all the committed and 
planned generation resources in the Bruce area is needed and is the best of the 
alternatives considered. In this case, there is only one alternative, the Bruce to 
Milton 500 kV line, that meets the need. Cost comparisons have been 
provided for the series compensation option (please refer to the responses to 
Pollution Probe Interrogatory 11 and to OEB Interrogatory 3.4). While the 
series compensation option does not meet the long-term capability need and 
has technical and operational disadvantages as compared to the Bruce to 
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8 

9 

10 

11 

12 

13 

14 

Milton line, the cost comparison was done to establish that the proposed 
Bruce to Milton line is economically preferred even under such a comparison. 
 
All generation in Ontario, including wind, is offered the same level of 
transmission service.  To provide a less firm transmission service to wind 
generation in the Bruce would mean either their curtailment when the system 
is constrained or rejection of wind generators following critical contingencies.  
The former would result in congestion cost to the system similar to the cost of 
undelivered energy calculated in the response to Pollution Probe Interrogatory 
9 and included in the economic assessment.  The latter would be employing 
generation rejection for normal operation, which is not consistent with the 
applicable planning standards (please see the response to OEB Interrogatory 
3.2). 
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Saugeen Ojibway First Nations INTERROGATORY #16 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

 
Ref. Exh. B/T 6/S 5/Appendix 5, Exh. B/T 6/S 2, other studies performed by the IESO 
Issue Number: 3.3 

3.3 Issue: If these proposed near term and interim measures could be utilized for 
a longer period than proposed, could they (or some combination of similar 
measures) be considered an alternative to the double circuit 500 kV transmission 
line for which Hydro One has applied? 

 
Request 
 
Please state what amount of kW and kWh of committed 700 MW of wind generation and 
1,000 MW of potential wind generation planned for the vicinity of the Bruce Complex 
that Hydro One projects could not be delivered if Hydro One did not build the planned 
Bruce-Milton 500 kV line but instead installed series capacitors and increased the amount 
of Bruce and wind generation that could be rejected upon the loss of critical transmission 
facilities. 
 
Response 21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

 
Without the proposed line, the capability of the Bruce transmission system with 30% 
series compensation (and no reliance of generation rejection (GR) under normal 
condition) is estimated to be 6,326 MW which would provide the capability to deliver 
power from 7 Bruce units and 700 MW of existing and committed wind generation in the 
Bruce area.  This transmission system option would not be able to deliver the 8th Bruce 
unit and the 1,000 MW [about 2.5 TWHr] of planned wind.  The use of GR under normal 
conditions is not consistent with the applicable planning standard (please see the response 
to Board Staff Interrogatory 3.2).  However, should it be used, the transmission with 30% 
series compensation would be able to deliver the 8th Bruce unit (or the equivalent of 850 
MW of wind if the 8th Bruce unit is not added). 
 
It should also be noted that, until transmission is reinforced in the Bruce area, no power 
purchase contracts are being granted by the OPA under the renewable energy standard 
offer program (the restricted Bruce area is also known as the Orange Zone under this 
consideration).  Based on information from Hydro One’s project queue, the OPA is aware 
of significant interest from developers to develop wind generation under this program in 
the Bruce area. This constitutes a portion of the 1,000 MW planned wind generation 
potential forecast for the area.  
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Saugeen Ojibway First Nations INTERROGATORY #17 List 1 1 

2  
Interrogatory 3 

4 
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8 
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18 

 
Ref. Exh. B/T 6/S 5/Appendix 5, Exh. B/T 6/S 2, other studies performed by the IESO 
Issue Number: 3.3 

3.3 Issue: If these proposed near term and interim measures could be utilized for 
a longer period than proposed, could they (or some combination of similar 
measures) be considered an alternative to the double circuit 500 kV transmission 
line for which Hydro One has applied? 
 

Request 
 
Please state what diversity assumptions underlie the asserted need for transmission 
additions (e.g., the fact that wind power has limited capacity value due to both its 
intermittent nature and the fact that peak output is likely to occur during off-peak 
periods). 
 
Response 19 

20 

21 

22 

 
Please refer to the responses to Board Staff Interrogatory 1.6 and Pollution Probe No. 7.  
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Saugeen Ojibway First Nations INTERROGATORY #18 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 7 

 
Request 
 
Please state what amount of the committed and potential installed wind generation 
planned for the vicinity of the Bruce Complex would be deemed firm (or dependable) 
generation for purposes of meeting Ontario's peak demand requirements assuming that 
the Bruce Milton 500 kV line were added. 
 
Response 16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

 
OPA has assumed that 20% of the installed capacity of any wind generation in Ontario 
will be available for meeting Ontario’s peak demand.  This would be 140 MW of the 700 
MW of existing and committed wind generation in the Bruce Area and 200 MW of the 
1,000 MW of planned future wind generation in the Bruce Area. 
 
Please refer to response Board Staff Interrogatory 1.6 for a discussion of the appropriate 
planning of the transmission system to accommodate the wind generation in the Bruce. 
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Saugeen Ojibway First Nations INTERROGATORY #19 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
Please state whether cost-benefit studies have been conducted to show the ability to back 
down the Bruce units to allow additional wind power to be transmitted when available 
without the need to build additional transmission facilities. If so, please provide all 
documents related to, arising from or used in connection with such studies. 
 
Response 16 

17 

18 

19 

20 

21 

22 

23 

24 

 
The requested studies have not been conducted. Furthermore, the current Ontario Market 
design and rules do not permit the curtailment of a particular type of generation resource 
in favor of another.  Non-intermittent resources are dispatched based on acceptance of 
their generation offers in the market. Intermittent resources such as wind are permitted to 
run and inject their output into the IESO-controlled grid whenever these resources are 
available, unless otherwise curtailed for reliability reasons. 
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Saugeen Ojibway First Nations INTERROGATORY #20 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
Please state the extent to which the reactive power needs of committed and potential wind 
generation under steady state and dynamic conditions affect the transfer capability away 
from the Bruce Complex. Please provide all documents related to, arising from or used 
in connection Hydro One's consideration of the reactive power needs of that committed 
and potential wind generation. 

a. Please state the extent to which committed and potential wind generators will 
utilize existing transfer capability and the extent to which they or Hydro One will 
be required to create new transfer capability (or some combination) to ship their 
power to market. 

b. Please state the extent to which any such additional transfer capability is expected 
to be limited by (i) stability, (ii) voltage/reactive, and/or (iii) thermal limits. 

c. To the extent such additional transfer capability is expected to be limited by 
voltage/reactive considerations, please state whether the committed and potential 
wind generation is expected to rely on existing available voltage/reactive 
capability. 

d. If not, please state whether the committed and potential wind generation will be 
required to contribute new voltage/reactive support in order to cover their own 
needs for transfer capability to and away from Bruce. 

e. Please state whether the committed and potential wind generation will be 
expected and/or required to provide new voltage/reactive support needs going 
beyond that required to increase transfer capability beyond their own needs. 

 
Response 33 

34 

35 

36 

37 

39 

40 

41 

42 

43 

44 

 
For information concerning applicable Market Rules, please refer to response to Saugeen 
Interrogatory 21.     
 
(a) None.  As indicated in the application at Exhibit B, Tab 1, Schedule 1, page 5, 38 

existing transfer capability out of Bruce is only sufficient to meet existing generation 
(i.e., approximately 5,000 MW).  As a result, committed and planned wind generation 
resources in the Bruce Area will exceed the existing transfer capability.  Any 
additional or potential wind or nuclear generation over and above the current forecast 
identified in this application will require incremental transmission capability beyond 
that provided by the proposed project.  
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12 

13 

14 

(b) The applied-for Bruce to Milton facilities are expected to have an initial voltage 1 

stability limit of approximately 8100 MW, which is expected to accommodate eight 2 

Bruce units and the committed and planned wind generation.  Please refer to the 3 

IESO SIA Report (Exhibit B Tab 6 Schedule 2).  4 

(c) Committed and potential wind generation will provide proportional voltage/reactive 5 

capability and is not expected to rely on existing available voltage/reactive capability. 6 

(d) Please see part (c) above. Each committed and potential wind generation unit is 7 

required to have the capability to supply reactive power at its terminals and within the 8 

range specified by the Market Rules.       9 

(e) No, committed and potential wind generators are not required to supply reactive 10 

power support beyond the amount specified by the Market Rules in order to satisfy 
their own needs.   
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Saugeen Ojibway First Nations INTERROGATORY #21 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issne Nnmber: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
Please state whether Hydro One, IESO or OPA has mandated that wind generators 
provide specific levels of reactive power both in terms of quantity and responsiveness 
(e.g., mechanically switched capacitors versus Static VAR Compensation or an 
equivalent dynamic source integrated into the wind machines). If so, please provide all 
documents related to, arising from or used in connection with such mandates and 
specifications. 
 
Response 18 

19 

20 

21 

22 

23 

 
The Market Rules set out specific standards and requirements for connection of 
generation resources to the IESO-controlled grid.  Please refer to Market Rules, Chapter 
4, Grid Connection Requirements at  
 
http://www.ieso.ca/imoweb/pubs/marketRules/mr_chapter4appx.pdf: 24 

25 

27 

29 

31 

33 

34 

35 

36 

37 

 
1. Appendix 4.2, Generator Facilities Requirements (Embedded and Non-Embedded);  26 

 
2. Appendix 4.6, Generation Facilities  28 

 
3. Appendix 4.15, IESO Monitoring Requirements – Generators 30 

 
4. Appendix 4.19, IESO Monitoring Requirements – Generator Performance Standard 32 

 
With respect to the wind farms approved for connection to date, the specified levels of 
reactive power, in terms of quantity and their responsiveness, are set out in the IESOs 
study reports which are available at the following links: 
 
Kingsbridge 38 

39  
• http://www.ieso.ca/imoweb/pubs/caa/caa_PAReport-PortAlbertWindGen.pdf 40 

 41 

• http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf 42 

 43 

• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-114.pdf 44 

http://www.ieso.ca/imoweb/pubs/marketRules/mr_chapter4appx.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_PAReport-PortAlbertWindGen.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_PAReport-PortAlbertWindGen.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-114.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-114.pdf
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Port Burwell 1 

2  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf 3 

 4 

Amaranth 5 

6  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-103.pdf 7 

 8 

• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2003-103.pdf 9 

 10 

11  
Wolfe Island 12 

13  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAFinalReport_2004_111.pdf 14 

 15 

Prince  16 

17  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2004-117.pdf 18 

 19 

Underwood 20 

21  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2004-121.pdf 22 

 23 

• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-143.pdf 24 

 25 

Ripley 26 

27  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-125.pdf 28 

 29 

http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-103.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-103.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2003-103.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2003-103.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAFinalReport_2004_111.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAFinalReport_2004_111.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2004-117.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2004-117.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2004-121.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2004-121.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-143.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-143.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-125.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-125.pdf
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Saugeen Ojibway First Nations INTERROGATORY #22 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
Please state whether Hydro One, IESO or OPA has mandated that wind generators 
provide the ability to ride through faults. If so, please provide all documents related to, 
arising from or used in connection with such mandates and specifications. 
 
Response 15 

16 

17 

18 

19 

20 

21 

22 

 
The IESO has mandated generators provide the ability to ride through faults.  This 
requirement is documented in the materials listed below.  It is not practicable to list all 
documents from all wind vendors demonstrating the ability to ride through faults, but an 
example from one particular vendor with wind turbines in Ontario has been included at 
the bottom of the list below to demonstrate this capability. 
 
Kingsbridge 23 

24  
• http://www.ieso.ca/imoweb/pubs/caa/caa_PAReport-PortAlbertWindGen.pdf 25 

 26 

• http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf 27 

 28 

• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-114.pdf 29 

 30 

Port Burwell 31 

32  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf 33 

 34 

Amaranth 35 

• http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-103.pdf 36 

 37 

• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2003-103.pdf 38 

 39 

Wolfe Island 40 

41  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAFinalReport_2004_111.pdf 42 

http://www.ieso.ca/imoweb/pubs/caa/caa_PAReport-PortAlbertWindGen.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_PAReport-PortAlbertWindGen.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-114.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-114.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-106.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-103.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2003-103.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2003-103.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2003-103.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAFinalReport_2004_111.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAFinalReport_2004_111.pdf
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Prince 1 

2  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2004-117.pdf 3 

 4 

Underwood 5 

6  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2004-121.pdf 7 

 8 

• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-143.pdf 9 

 10 

Ripley 11 

12  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-125.pdf 13 

 14 

Port Alma 15 

16  
• http://www.ieso.ca/imoweb/pubs/caa/caa_SIAFinalReport_2005-203.pdf 17 

 18 

Low voltage ride through capability 19 

20  
• http://www.gepower.com/businesses/ge_wind_energy/en/downloads/ge_lvrt_brochur21 

e.pdf 22 

http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2004-117.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIA_2004-117.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2004-121.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2004-121.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-143.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-143.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-125.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAReport_2004-125.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAFinalReport_2005-203.pdf
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAFinalReport_2005-203.pdf
http://www.gepower.com/businesses/ge_wind_energy/en/downloads/ge_lvrt_brochure.pdf
http://www.gepower.com/businesses/ge_wind_energy/en/downloads/ge_lvrt_brochure.pdf
http://www.gepower.com/businesses/ge_wind_energy/en/downloads/ge_lvrt_brochure.pdf
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2  
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7 
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9 
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12 

13 

14 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
Please state what portion of the existing and committed wind generation is expected 
and/or permitted to be dropped upon the occurrence of nearby single line-to-ground faults 
under Hydro One's policies. 
 
Response 15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

 
Appendix C of the IESOs Ontario Resource and Transmission Assessment Criteria states 
that when assessing the connection of a wind farm, generating units must not trip except 
for contingencies that remove the facility by configuration.  This will require wind-
turbine facilities to have adequate ride-through capability in response to both high and 
low system voltages. 

 
For those wind-turbine projects in the Bruce area, the amount of generation that would be 
lost in response to specific contingencies would be as follows: 
 
B4V single-circuit contingency: 26 

27 

29 

30 

 
• the respective halves of the Amaranth and Leader wind-turbine projects that are 28 

connected directly to this circuit.  Total capacity lost of 200 MW. 
 
B5V single-circuit contingency:  31 

32 

34 

35 

 
• the respective halves of the Amaranth and Leader wind-turbine projects that are 33 

connected directly to this circuit.  Total capacity lost of 200 MW. 
 
B4V & B5V double-circuit contingency:  36 

37 

39 

 
• all of the Amaranth and Leader wind-turbine projects. Total capacity lost of 400 MW. 38 

 
B22D or a B23D single-circuit contingency: 40 

41 

43 

 
• none of the Ripley wind-turbine project since it has a common 230kV bus-bar that is 42 

connected to both 230kV circuits. 
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B22D & B23D double-circuit contingency:  1 

2 

4 

 
• all of the Ripley wind-turbine project. Total capacity lost of 76 MW. 3 

 
B563L contingency: 5 

6 

9 

10 

11 

12 

13 

 
• all of the Kingsbridge II wind-turbine project since it will have only a single 7 

connection to this 500 kV circuit. 8 

 
For all other contingencies in the area, none of the wind-turbine capacity is expected to 
be lost because every generation unit is expected to have an adequate ride-through 
capability that will avoid inadvertent tripping. 
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Saugeen Ojibway First Nations INTERROGATORY #24 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 2.1 

2.1 Issue: Have all reasonable alternatives to the project been identified and 
considered? 

 
Request 
 
Please state whether Hydro One, IESO or OPA has considered the use of dynamic 
braking resistors in connection with its plans to increase the transfer capability from 
Bruce to Hydro One's load centers. If so, please provide all documents related to, arising 
from or used in connection with such consideration. If not, please explain why no such 
consideration has bccn given to dynamic braking resistors. 
 
Response 18 

19 

20 

21 

22 

23 

24 

 
Not in any material way.  The use of dynamic braking resistors is a possible consideration 
for transient stability limitations. The transfer capability of the Bruce transmission system 
is limited by thermal, voltage and transient stability constraints.  An acceptable solution 
for the Bruce transmission system must be able to address all three constraints.    
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Saugeen Ojibway First Nations INTERROGATORY #25 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

 
Ref. Exh. B/T 6/S 2 
Issue Number: 2.2 
2.2 Issue: Has an appropriate evaluation methodology been applied to all the 
alternatives considered? 
 
Request 
 
Please provide the most recent load flow model used by Hydro One in conducting its 
studies of the proposed Bruce-Milton 500 kV line in computer-readable form showing the 
existing system, and the system with the proposed Bruce-Milton transmission line. 
Please provide in PTI format. 
 
Response 17 

18 

19 

20 

21 

22 

 
Please refer to the IESO’s letter of March 4th, 2008 to the Board and parties regarding the 
disclosure of confidential load flow model, and the Board’s subsequent direction set out 
in Procedural Order No. 6 dated March 7th, 2008. 
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Saugeen Ojibway First Nations INTERROGATORY #26 List 1 1 

2  
Interrogatory 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

 
Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
Please explain why the IESO performs system impact studies assuming imports from 
Michigan and New York in the thousands of MW range, while OPA is attempting to 
show that Ontario can serve its own loads with its own, internal, mostly clean generation. 
Has any investigation been made of the portion of Hydro One's imports that are nuclear 
and renewable? If so, please provide all documents related to, arising from or used in 
connection with such investigations. 
 
Response 18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

 
The IESO performs system impact studies to identify whether the proposed project will 
have a material adverse effect on the reliability of the IESO-controlled grid.  Included in 
the assessment, is a review of the project design against IESO grid connection 
requirements, and a check that the proposed project does not reduce the existing 
transmission transfer capability.  
 
In accordance with NPCC criteria, transmission design assessments assume power flow 
conditions utilizing transfers, load, and generation conditions which stress the system.  
Specifically, in the case of the Bruce to Milton system impact assessment, generation 
dispatch conditions assumed some Ontario generating unit outages, and their energy 
replaced by imports from Michigan and New York.  In most cases, these combinations of 
assumptions will stress the system more than if all the Ontario energy demand is supplied 
from internal generation. 
 
Although the generation plan for Ontario is to make Ontario generation “self-sufficient”, 
high import flows have often occurred during past peak demand periods, and are likely to 
occur in future extreme weather (the hottest) days, leading the IESO to conclude it is 
prudent to assess the system design with these combinations of flows. 
 
Imports are not identifiable by type and generation source.   
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Ref. Exh. B/T 6/S 2 and other studies performed by the IESO 
Issue Number: 1.1 

1.1 Issue: Has the need for the proposed project been established? 
 
Request 
 
What would be the impact on need for a new Bruce-Milton transmission line if all 
imports from the U.S. are removed? 
 
Response 14 

15 

16 

17 

18 

19 

20 

 
Under the assumption that all imports are removed, increased sourcing of domestic 
generation would be required.  If existing transfer capability out of south western Ontario 
is assumed to be maintained, incremental generation could be sited in the Bruce area and 
this could result in the need for additional transfer capability out of the Bruce area.  
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Ref. Exh. B/T 3/S I and other studies performed by the IESO 
Issue Number: 2.1 

2.1 Issue: Have all reasonable alternatives to the project been identified and 
considered? 

 
Request 
 
Please state whether Hydro One, IESO or OPA has considered converting the existing 
Bruce-to-Milton 500 kV transmission line from AC to DC? If not, is Hydro One 
Networks aware that such a conversion is possible and potentially feasible? 
 
Response 16 

17 

18 

19 

20 

21 

22 

23 

 
No.  This was not considered to be a reasonable alternative as a new DC line would only 
carry between 1500 - 2000 MW of transfer capability but the removal of the existing 
Bruce to Milton 500 kV transmission line would exceed that range.  This would not meet 
the need for transmission transfer capability to meet the forecast generation out of the 
Bruce area. 
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