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Monday, October 15, 2007


--- On commencing at 9:39 a.m.


MR. MILLAR:  Good morning, everyone.  I think we will get started.
Procedural matters


I think maybe what we'll do is go around the room and take appearances, but before we do that, let me introduce myself.  I am Michael Millar.  I am joined by Neil McKay and Nabih Mikhail.  We are representing Board Staff here today.  This is the first day of a two-day technical conference.  


I understand that Hydro One has divided the topics in two, and today I think we're dealing with need and with project alternatives.  They're going to be giving a presentation off the top that I understand has been designed to answer many of your questions, and then we will turn it over to the parties.  


We do have a lot to get through in the next couple of days.  We may have to put some time constraints on the questions, or else we're simply not going to get through everything.  We will see where we are after the presentation.


For those of you who haven't been here before, let me give you a rundown on how the system works.  You will see in front of you there is a mike and there is a green button.  You have to press it to turn it on.  When the light is on, that means your mike is on.  When the light is off, your mike is off.  


I ask you to only turn on the mike when you are speaking, because they're quite sensitive and they will pick up your papers rustling and all sorts of other things you probably don't want broadcast if you don't turn it off when you are not speaking.


This technical conference is being broadcast over the web and it is also being recorded by our court reporter, so it is important that when you are speaking, you speak clearly and slowly, probably more slowly than I am speaking right now, and that your mike is on so that everything can be picked up.


I think what we'll do, then, is we will take appearances, and then I will turn it over to Mr. Nettleton to introduce the panel, and then we will start the presentation.


I think you only need to give an appearance if you intend to speak today.  Maybe we will start with Jack.

Appearances


MR. GIBBONS:  Hi, I'm Jack Gibbons from Pollution Probe, and with me is Peter Lanzalotta, our expert from Florida, and Basil Alexander.


MR. ROSS:  Good morning.  I'm Quinn Ross from the Ross firm, representing the Ross firm group.


MR. SPERDUTI:  I'm Frank Sperduti here on behalf of PowerLine Connections.


MR. McLENNAN:  Alec McLennan, pinch-hitting for Peter Fallis, who is in the Court of Appeal for a couple of days representing his landowner clients.


MR. NETTLETON:  Gord Nettleton appearing on behalf of Hydro One Networks Inc.


MR. STEPHENSON:  Good morning.  My name is Richard Stephenson.  I'm counsel for the Power Workers' Union.  With me is our consultant, Mr. Bayu Kidane.


MR. MACINTOSH:  David MacIntosh with Energy Probe Research Foundation, and with me today as observers are Grainne Ryder, Probe International, which is a division of Energy Probe, and Hu Kanping from China State Environmental Protection Agency, just as observers.  Thank you.


MR. PAPPAS:  Chris Pappas.  I'm an intervenor, and I am speaking for myself and what I feel is for the province as a civilian representative.


MR. MILLAR:  Is there anyone else who wishes to put in an appearance?  Okay, Mr. Nettleton, I will turn the floor over to you.


MR. NETTLETON:  Thanks, Mr. Millar.  Hydro One is pleased to be here today.  This technical conference was a result of a request made by Pollution Probe for an informal means to better understand the prefiled application materials that comprise Hydro One's application for its leave-to-construct approval.


Hydro One understood this to be the purpose of today's meeting; that is, again, to provide clarity and understanding and an informal setting where Hydro One can provide information about the prefiled application materials that have been filed to date.


We have received over 250 multi-part questions as a result of the process set out in Procedural Order 3, and we were challenged with how best to move forward with the concept of an informal setting and an informal process to address questions in a relatively short period of time.


What we thought would be of assistance would be for us to present two submissions, if you will, or presentations based upon areas of common interest and common questioning, and we hope that that would be an appropriate way to move forward in a time-efficient manner.


I think that we are very sensitive to the time.  The amount of questions that have been asked, we don't think it's useful to be going through each and every question.  We think that if that happened, we would be here for far longer than the two days that have been allocated.


So the concept and the approach that we believe makes the most sense, given these practical realities, is for Hydro One to provide our presentations and hopefully have that material address the main of the questions that have been asked.


In terms of the process, we also have contemplated that there would be, informally, a means for parties to ask questions about the prefiled application, again for clarification purposes, relating to the prefiled application.


We have not and never have understood this process to be a mini-hearing.  We have never thought this process -- it was never characterized as a process whereupon there would be cross-examination.  This is not a process, in our submission, to be one where there would be some form of oral-interrogatory expectation placed upon Hydro One.


The interrogatory process is to come.  It is following the technical conference.  If parties have additional information or want to request additional information, we would submit that that is the best time to have that request considered.  If we get into a process here today where parties are wanting to cross-examine, wanting to ask for additional information, we're going to waste a lot of time and not get to what we think was the intended purpose, which was to seek clarification of what has been prefiled to date.


Moving to the presentations, then, and introducing the presentations.  Today's presentation is intended to deal with the topics of need, alternatives, near-term and interim measures, and existing facilities and operations.  Those are the first grouping of areas that it seemed parties had interest in pursuing and gaining a better understanding.


In light of those areas, we thought it would be appropriate to have the presenters include both representatives from Hydro One, and also the Ontario Power Authority and the Independent Electric System Operator.  So with us today are Mr. Gary Schneider, who is Hydro One's project manager for the Bruce-to-Milton project; Mr. Mike Falvo, who is the manager of transmission assessments for the IESO; and Mr. Bob Chow.  Mr. Chow is director of transmission integration for the Ontario Power Authority.


Tomorrow's presentation will deal with different areas; namely, technical design, construction, project costs, and economics, the scheduling and land requirements and consultation areas.  We will save introductions for that process tomorrow.


So without further ado, I would turn the microphone over to Mr. Schneider, and I would note that Mr. Skalski now is distributing copies of the PowerPoint presentation to parties in the room.


MR. GIBBONS:  Gord, can I ask one question before Gary starts?


MR. NETTLETON:  Yes.


MR. GIBBONS:  Can you give us an estimate of how long you think this initial presentation is going to take, and can you confirm it is not just to regurgitate your existing prefiled evidence, but actually try to address our questions that we filed in the last few weeks?


MR. NETTLETON:  Jack, it is intended to do both.  We can't discuss the questions without providing context.


In particular, it is not a presentation that is directed to Pollution Probe or any one particular intervenor.  There are late intervenors that have filed and have been given late-intervenor status, and we thought it would be appropriate for the presentation to cover more than just simply the specific questions that have been asked, but also to put some greater understanding around what the entirety of the project is about.  

MR. GIBBONS:  Your timeline is?  

MR. NETTLETON:  The timeline I expect to be under two hours.  

Mr. Millar, with that, I would like to turn the microphone over to Mr. Schneider and Mr. Schneider.  Why don't you take it away.  
Presentation by Mr. Schneider

MR. SCHNEIDER:  I am Gary Schneider, I am the project manager from Hydro One for the Bruce-to-Milton transmission reinforcement project.  

I am going to be covering a couple of slides up front to describe the objectives of the presentation, and the topics that will we will be covering today as part of this panel.  

The objectives of the presentation are listed there on the slide.  We're going to start off with a description of the existing transmission system out of the Bruce area and southwestern Ontario.  We'll then move on to a discussion of the reliability standards that underpin the definition of need and the application itself.  

We will discuss the limitations of the existing transmission system to meet the committed and planned generation resources expected to be developed in the Bruce area.  

We will then look at other aspects of the application and attempt to review and clarify them as they pertain to the questions we received prior to this technical conference.  Then, as Gord mentioned, once we finish the presentation, we will open it up for a question-and-answer period.  

Now, the topics for today's presentation are listed on the screen.  The first topic that we will be discussing are a description of the transmission facilities in the Bruce area and southwestern Ontario.  This will be followed by a discussion of the capability of the transmission of power from the Bruce area to the southwestern Ontario.  We will then be describing the expected and committed Bruce-area generation and the story behind that.  

Then we will move to a discussion of the adequacy and need, in which we put the transmission capability and the generation picture together.  

We will then move to a discussion of the option screening and evaluation process methodology that was applied in the application.  Based on the questions we did receive, we saw a lot of interest in the near-term and interim measures and we will close with a discussion of that in the latter part of the presentation.


So with that, I will turn it over to Mike Falvo from the Independent Electricity System Operator to speak to the first couple of topics.  

MR. FALVO:  Thanks, Gary.  Let me start by describing the existing transmission facilities in the Bruce area and southwestern Ontario.  

This map that is up on the screen has the 500 kV shown in red and the 230 kV transmission shown in blue.


There are two 500 kV circuits connecting the Bruce area to Toronto.  Those are the ones that run towards and connect to Milton.  There are two 500 kV circuits that connect the Bruce complex to the Longwood station, which is just west of London.


Then there are six 230 kV circuits running out of the Bruce.  Those are going to Orangeville down to Detweiler near Kitchener, and the one that goes up off the page supplies Owen Sound and the southern Georgian Bay area.  

Also to note is the remaining transmission in southwestern Ontario.  There is 500 kV that connects Milton and the greater Toronto area, again, down to Nanticoke and across to Longwood; the 500 kV connects in at Middleport, which is the one just south of the Hamilton area, at Nanticoke and also at Longwood; the 230 kV lines that connect the Niagara generating plants through to Hamilton and London into the Michigan border at Sarnia and Windsor.  Then also the 230 kV that connects the London area to Kitchener at Detweiler up to Orangeville and across to Essa, near Barrie; and one that comes down, again, connecting the Kitchener area, Detweiler, down to Middleport, which is just south of Hamilton.  

There are also 115 kV circuits in the area, in southwestern Ontario.  They mainly provide a local supply and most are not normally networked.  

Thank you.  

The 500 kV grid out of the Bruce and in the southwestern Ontario area is an essential part of Ontario's transmission superhighway.  That transmission performs two main functions:  It delivers Bruce-area generation towards the greater Toronto area, and the rest of the Ontario grid; but it also connects Ontario, central Ontario to southwestern Ontario, and thereby provides a strong transmission path to transfer power from and to the Windsor-Sarnia area and also to facilitate imports and exports with Michigan.  

This next slide, I want to talk about to demonstrate the variability and a bit of the complexity in the operation of the grid as it exists today.  It is not simply a matter of just adding up the power that is flowing out of the Bruce when assessing the reliability of that area.  

As we said, the power of the Bruce will flow along the three main paths:  the 500 kV towards Toronto, the 230 kV circuits, and the 500 kV towards London.  

About 25 percent of that total power out of the Bruce will flow along the 230 kV circuits, but the proportion on the 500 kV can vary significantly depending on how the rest of the grid is operating. 

When power is flowing from west to east, such as in cases when there are high imports from Michigan, almost 70 percent of the power out of Bruce is flowing on the 500 kV circuits towards Toronto, while only five percent is flowing towards London.  

When the grid is operating in an east-to-west mode, such as during exports to Michigan, about a third of the power is still flowing towards the GTA, but almost 40 percent is now flowing towards the circuits to London.  So there is a lot of variability.  It is interesting to note that the flow on those circuits towards Toronto can vary to about the equivalent of two Bruce A units.  

The other thing to note on this is that the west-to-east condition is a much more stressed condition from an operations perspective, because of the more unequal distribution of power along those circuits.


Now, before getting into the actual transmission capability out of the Bruce, I want to talk a little bit about the transmission planning standards.


To satisfy reliability standards, the bulk system in Ontario is operated in accordance with NPCC criteria.  NPCC is the Northeast Power Coordinating Council, which is the regional reliability council that Ontario is a member of.


NPCC takes a design-based approach to ensuring that the power system is designed and operated reliably.  Their view of reliability is such that a loss of a major portion of the system or unintentional separation of a major portion of the system will not result for many design contingencies.  NPCC's technique is to assess and assure that the system is reliable and withstands some representative contingencies.  So in the NPCC criteria, there is a specific list of contingencies that must be assessed and must be demonstrated as being reliable.  

So when we analysed those contingencies, we're looking for the potential for widespread, cascading outages, and that is by looking at the potential for overloads, the potential for instability or for voltages that are outside acceptable bounds.


Also, I want to note for you is that the IESO, as a standards authority in Ontario, has established an Ontario resource- and transmission-assessment criteria.  It was developed by the IESO and reviewed by stakeholders in Ontario.


That criteria expands on the NPCC criteria and is used to assess the reliability of transmission plans and resource plans for Ontario.  This slide is an illustration of how the standards, especially the analysis of contingencies, is used to determine the transmission capability out of the Bruce.


In the case of Bruce, the criteria essentially means that the transmission system must have acceptable performance following the failure of any one of the transmission lines connected out of the Bruce.


In the map on the left, the diagram is showing the major power flows on the 500 kV system, with all of the transmission and service.  The diagram on the right shows that immediately following a failure of the existing Bruce-to-Milton line, the power is automatically redirected along the other lines from Bruce to Nanticoke.  Actually, I probably should say it will automatically flow.  It is not manually directed by anyone.  Electricity just goes where it wants to.


So in this case, if there is too much power flowing on these circuits and they fail, the remaining circuits might not be able to operate satisfactorily.  So in that case, the system would have to be restricted; otherwise, it would be susceptible to cascading failures.  So that is what leads to defining what the transmission capability out of the Bruce is, in simple terms.


So to recap a little bit.  The transmission in the Bruce area is an integral part of the power system, and operating those circuits is critical to managing the reliability of the Ontario grid.


The existing transmission must exhibit acceptable performance following contingencies and under that varying mode of operation that I showed in the earlier slide.  To ensure that the system will withstand the design contingencies, in some cases the transmission capability or the power flowing over it must be restricted.


In the case of the Bruce, the worst or most limiting contingency is the failure of that existing Bruce-to-Milton line.


As I said, again, the system can operate in varying patterns, but the most stressed one is the one when power is flowing predominantly from west to east.


In terms of numbers, that existing transmission capability ranges from 4500 to 5400 megawatts.  So that is the range of transmission capability out of the Bruce as the operating pattern in the rest of southwestern Ontario varies.


Typically, we would say it is about 5000 megawatts.  Now, that is with all of the transmission facilities in service.  In day-to-day operations, these numbers would be reduced further, depending on maintenance outages or equipment limitations.  And given that it is a very large system, there can be quite a few periods of time where there are other facilities out of service.


With that, I would like to hand it over to Bob.

Presentation by Mr. Chow

MR. CHOW:  Thank you, Mike.  Good morning.  I'm Bob Chow from the Ontario Power Authority.


My part of the presentation will cover the Bruce=area generation, the adequacy and need alternatives and evaluation and near-term and interim measures.


So let me start off with discussing the forecast of generation in the Bruce area.


We use the term "Bruce area" quite often.  In this diagram, for the purpose of the Hydro One application, the Bruce area is shown in the shaded area in the figure.  You should note that the Bruce area, as defined, is related to the transmission-system characteristic, the electrical characteristic, and not necessarily related to the geographic boundaries.


Let me just walk through the area.  The Bruce area encompasses the shores of Lake Huron in the west, the Bruce Peninsula.  In the east and south, you can imagine an arc, an arc that runs from Meaford, at the southern end of Georgian Bay, to Orangeville, to Stratford, just north of London, and intersecting the Lake Huron at around Grand Bend.


So when we refer to the Bruce area, this is the geographic area of the system that we are talking about.


Let me start off with talking about what generation is up there right now.  Presently there are six units operating at the Bruce complex, two units at the A plant, four units at the B plant.  The total plant output is 4734 megawatts, and it comprises 1500 megawatts from the A plant and 3234 megawatts from the B plant.


In addition to the nuclear generation in the Bruce area today, there is also about 15 megawatts of wind generation operating currently.  So altogether, the generation capacity in the Bruce area today totals about 4749 megawatts.


Between now and 2013, OPA is forecasting a substantial increase in the amount of generation being added to the Bruce area.  The specific development included in the forecast I will discuss below.


First is the return of the refurbishment of Bruce 1 and 2 in 2009-2010 time frame.  This will add about 1500 megawatts of nuclear generation to the system from the Bruce area.


Second, Bruce B.  Bruce Power is planning to upgrade the output of the Bruce B units - the four units at the Bruce B plant - to 850 megawatts.  They're currently running below that level.  The total increase on the Bruce plant, when it is all completed, will add 166 megawatts to the system in the Bruce area, and that work is currently scheduled between 2008 and 2013.


In addition to the Bruce development being forecast, there are also, under the renewable energy supply 1 and renewable energy supply 2 procurement programs.  This is renewable-generation procurement.  There are major wind developments expected to come in service between 2007 and 2009, totalling about 675 megawatts.


In addition, with the renewable-energy standard-offer program, there have been 10 megawatts of wind generation contracts given to those 10 megawatts that will be coming in service around 2009.  Altogether, this will add over 2351 megawatts of generation in the Bruce area by 2013.


This will increase the total generation to about 7100 megawatts, of which the majority has been committed.  

Furthermore, as part of the effort in meeting the government directive on renewable generation, which is a target of 15,700 megawatts in Ontario by 2025, the OPA has identified and planned for another thousand megawatts of economic wind generation in the Bruce area for in-service by around 2014.  

The thousand megawatts that we are forecasting for future wind generation consists of 300 megawatts of standard offer program and about 700 megawatts of large wind developments.  

With regard to standard-offer-program estimate, currently Hydro One connection queue, there is over 700 megawatts of standard offer seeking connection studies in the Bruce area.  

The distribution capability limits the amount that can be added to the distribution in the Bruce area to about 300 megawatts.  If not for what we call the orange zone situation up in the Bruce right now, which I will cover a little bit more later, that standard-offer program, which is anywhere up to about 300 megawatts, would have come into service in the Bruce area in the near future.  

With regard to the large wind development, OPA have commissioned a study looking at potentials across Ontario.  The study has identified about 1400 megawatts of potential in the Bruce area.  For planning purposes, about 700 megawatts of that, or half of the potential, is soon to be developed in the Bruce area to account for the likelihood that not all of the potential will be developed.  

So in total, a thousand megawatts is the amount of future generation development the OPA is assuming for the Bruce area by 2014.  

This map is giving the indication of the location of the large wind development that we have identified.  You know that the Bruce Peninsula is two major locations on the Bruce Peninsula.  It is also north and south of Goderich along the eastern shore of Lake Huron and also near Seaforth and Stratford.


So in summary, looking at both the existing, the committed and the planned future generation in the Bruce area, by the middle of next decade the total generation in the Bruce area is forecast to increase by about 3350 megawatts, which is from 4750 megawatts today to about 8100 megawatts into the future by 2014.  

There was a recent amendment made to the Bruce Power contract.  This is the refurbishment of units 3 and 4.  Originally, unit 3 would have to undergo a complete refurbishment and unit 4 would have a boiler replacement, not a full refurbishment.  With the amendment to the Bruce Power contract, both units 3 and unit 4 will undergo complete refurbishment.  This will lengthen then the life of unit 4 by 20 more years.  

As a result of the amendment to the Bruce Power contract, the total capacity available in the Bruce area will remain unchanged from 2013 on, as compared to the original estimate.  Some reduction in available capacity would occur in the 2011 to 2012 time frame, as shown in the next figure.


Let me walk you through this figure.  There is quite a lot of information on that.  

What is shown in the blue is the nuclear capacity available over time.  The horizontal scale is time starting from January 2007 ending at the end of 2014.  The Y axis is the power capacity in total.  The blue is indicating the nuclear component of that.  The maroon or red, depending on your screen colour, is committed wind generation from RES1, 2 and the initial offer of the SOP of 10 megawatts.  The green is the future wind generation I just finished discussing.



So you can see the available capacity in the Bruce area starts off roughly just below 5,000 megawatts, increases to about 6,000 megawatts with a return of units 1 and 2.  There is a decrease in the amount of nuclear capacity in the time frame of 2011 and 2012 as you take unit 3 and unit 4 out of service for refurbishment.  

By about 2013, there will they will be returning to service with the full capacity of Bruce.  At that time, assuming then the future wind development would be coming on stream, for the thousand megawatts.


Also shown in this figure is a dashed line.  This was the forecast of the capacity for the Bruce area, generation capacity in the Bruce area in Hydro One's application.  There are two changes from the dotted line to now basically our current forecast which is in solid.  One, in this time period here, is the result of the amendment to the Bruce Power contract.  In the beginning here, it's a slower timetable for increasing the Bruce B units to 850 megawatts.  Initially it was going to get done very soon in 2008.  Currently the forecast is that it will get done over the time period between 2008 and 2013.  

Those are the key differences between what was filed in Hydro One's application and what our current forecast is today.  

I want to cover the Bruce-area-generation forecast beyond 2014.  

The Bruce B units reach 35 years of age near the end of the next decade, 2020.  Refurbishment of these units, as with the Bruce A units, needs to be considered at that time.  

Bruce Power at this time is also considering new units, either as additions to the Bruce complex, or as replacement units for the Bruce B units as they reach the end of life.  That project is called the Bruce New Build Project.  Its EA was initiated by Bruce Power in January 2007.


For the longer term, the OPA's assumption is that the Bruce complex will continue to have 6,000 to 7,000 megawatts of nuclear capacity into the future.


A number of reasons for that.  There is an ongoing need for significant amounts of nuclear power in Ontario.  The Minister's June 2006 directive to OPA states:

"Plan for nuclear capacity to meet base-load electrical requirements, but limit the installed in-service capacity of nuclear power over the life of the plan to 14,000 megawatts."

There are only three operating nuclear sites in Ontario.  Currently, there is 6500 megawatts of plant capacity at Bruce, 3500 megawatts at Darlington, and 4,000 megawatts at Pickering, adding up to the 14,000 megawatts.  

We believe the Bruce GS site will continue to be a major centre of nuclear power generation.  It has the available infrastructure, it has community support, it has viable operation at the current 6500 megawatts capacity level, and there is operator interest to continue its operation.


I have completed the discussion of the generation in the Bruce area.  What I want to do now is talk about system adequacy and need.


As discussed in Mike's part of the presentation, the Bruce and the southwestern Ontario transmission system is a critical and complex system.  The capability of this system is determined to be about 5000 megawatts, mindful that that can be a bit higher and could be quite a bit lower, depending on the operating state of the system.


As generation is added on to the system from the plan and committed resources over the next five to seven years, the available generation capacity will exceed the capability of the existing system as shown in this diagram.  The 5000-megawatt-capability line is the dashed black line across the page.  Then the resource plot is the same as what I presented before, forecast of resources in the Bruce area.


What the graph shows roughly is 1000 megawatts of capacity shortfall in 2009-2010 period, about 500 megawatts in the 2010-2011 period, and over 3000 megawatts by the end of 2014.


Thus, there is a need to increase the transmission capability out of Bruce by 2009, or as soon as practical, to deliver the planned and future generation in the Bruce area to the grid.


The capability increase should be adequate for at least 3100 megawatts to meet the forecast generation in the Bruce in the future.


This increased capability is essential for delivering the full capacity and energy out of the Bruce area for use by Ontario consumers.  It is also essential for meeting the Ontario government policy objectives as related to renewable-generation development, replacement of coal-fired generation by cleaner resources, and strengthening the transmission system to promote system efficiency and congestion reduction.


In 1985, the system at that time was designed to be adequate for eight units at Bruce for the condition of the study at that time.  So why is today's system only adequate for six units?


Mike's presentation indicated the variability in the condition and the operation of the system in southwestern Ontario.  A key aspect of the changes that occurred from 1985 to now is the changes in the reference system power flow patterns.  Back in 1985, much of the concern was an east-to-west flow.  This is a power flow from the GTA and Bruce into London and flowing from London toward the Sarnia and Windsor area.


Now the system is changed to consider a west-to-east flow.  This is from the Sarnia and Windsor area into London and toward the GTA.  The reason for that?  There is a lot of additional gas generation added in the Sarnia and the Windsor area.  There is quite a large amount of renewable generation added also in that part of the system, as well as co-gen standard offer.  Also, in many locations, Ontario is dependent on the import from the US for capacity support.  All these factors increase the transfer from west to east.


With that change, it changed the dynamic of the system very significantly.  When the study was done, it was for an east-to-west flow.  The dominating failure mode at that time was a plant's instability at the Bruce.  It also was subsequently identified to be also area-mode stability issues, both related to Bruce and the interconnected system.


Based on IESO's analysis of the system, the dominating failure mode for today's system in southwestern Ontario and the Bruce is voltage instability event, which is very different in characteristic than a machine or plant mode instability.


One, the reactive situation in the rest of the system, especially in the receiving end in the GTA, in the Kitchener area, impacts on the transfer limit of Bruce.  Also, the many factors, such the as number of generators in service in southwestern Ontario, such as Nanticoke, such as Lambton, also impacts on the ability to support the voltage on heavy transfers.


So all of that changed the capability of the system to deliver power out of Bruce down by two units, more or less.  So now, the system is adequate for six, not for eight units.


There is also another point.  At the time, in the mid-1980s, there was a heavy-water plant in operation at the Bruce complex.  At its peak, when all three heavy-water plants were operating, it was up at 300 megawatts, or so.  None of the heavy-water plants are now in operation at the Bruce.  So without local load, the additional generation produced at the Bruce is delivered to the system.


At this point, I will discuss the next part of the presentation dealing with the alternative development and evaluation.


This figure here shows, at a very high level, a generic process that we used for identifying, assessing and selecting plans to meet a defined need.  We have a defined need for reinforcing the power out of Bruce.  We start this process first with developing reasonable sets of solution options.  


When we completed that, we performed what we call a screening based on a select set of criteria, to reduce the number of possible options to a reliable set, and for that set of viable options, carry out detailed evaluation considering a broader set of criteria.  Then from that whole process, we will select the best alternative for meeting the need.


Talk about screening and evaluation criteria.  Evaluation criteria is the broadest set of criteria.  Screening the criteria is a subset of the total evaluation criteria.


What we have here on the left-hand side are the various categories of criteria, and on the right-hand side are some of the specific criteria identified for this particular project.


At the top, it is related to government policy, and it is there in this project to assist in achieving the policy goals.


Next category is reliability related.  The measure that we use is capability to deliver generation to the customer and a secure system operation.


The third category is related to feasibility.  The measure we chose there is proven technology and reasonable lead time to in-service, respecting the need.  

Fourth category is flexibility.  There, the measures are changing system need, affecting other transmission paths, and enabling future development.  

The next category is cost-related.  There, we consider the project costs and losses.  The last category is land-use related and there the measure is consistent with land-use policy, line length and the width of the right-of-way.  

We considered eight options for meeting the need.  So again, going through that process, this is the first box, identification of possible solutions.  

I will generally just describe what they are for people not familiar with the geographic locations.  Quickly, they are a set of 500 kV double-circuit AC lines, first one from Bruce to Milton.  Second one from Bruce to Essa.  Bruce to Longwood to Middleport.  Bruce to Kleinburg, to Claireville.  Bruce to a new station called Crieff.

 Then we considered HVDC options from Bruce to Milton, two types of HVDC options.  Then we looked at series capacitor on Bruce to Longwood and Longwood to Nanticoke 500 kV lines.

 Let me just go through this a little bit.  

The Bruce-Milton option is from Bruce to Colbeck Junction down to Milton.
 The second one is from Bruce to Essa, is Bruce down to Orangeville, to Essa.  

Third one is from Bruce to Longwood station near London, rebuilding some of the 230 kV line to 500 kV from Longwood to Buchanan, all the way to Middleport which is this station here, intersecting this 500 kV grid around Toronto.  

The next one is from Bruce to Orangeville, with a new right-of-way across somewhere around here to the Essa-to-Claireville right-of-way and then run a line down that right-of-way.  

The fifth one is Bruce along to Hanover, down the 
115 kV somewhere here, depart from it with a new right-of-way through this area at Guelph, into the station where the 500 kV line from Middleport to Milton crosses the 401, and we need a new station site there called Crieff.  

The next one is HVDC line, just a different technology from Bruce to Milton.  

There is a HVDC lite option, again a different technology, from Bruce to Milton.    

Lastly is a solution that does not require transmission line but requires additions of series capacitors somewhere around in the middle of the line from Bruce to Longwood, and somewhere in the middle line between Longwood and Nanticoke, the existing lines.  Those are the eight options that we have considered for meeting the need.


This figure is a summary of the option-screening results.  Again, that is the second box in the generic process.


Let me go through the figure with you to indicate the position of various parameters.  Across the top, the column headers are the screening criteria.  The first one is "Provide required capability."  Second one is "Limit the effect on other paths."  Third one is "Proven technology."  Fourth one is "Reasonable relative cost," and the fifth column is  "Consistent with land-use policy."  Those are the key screening criteria that we employed.  Then the rows indicate the various, the eight options that we have studied.  

Screening is basically a go-no go type of decision.  So the first column there says "Provide required capability."  Does the option provide sufficient capability to meet the need identified?  Series capacitor on 500 kV lines; the answer is no.  That option shown to -- only enough sufficient capacity to allow seven units at Bruce and 700 megawatts committed wind.  Not eight.  Not the additional thousand in the future.  

The Bruce-to-Essa line, again, the answer is "no".  It only permits eight units at Bruce and 700 megawatts of committed wind.  But not the thousand megawatts of future wind for development.  

The Bruce-to-Longwood and -to-Middleport 500 kV option, the answer is "no".  It is only capable of developing seven units at Bruce and 700 megawatts of committed wind.  

The next column looking at limited effect on other paths.  Again, those three have a "no" in the result box. The series capacitor will be impacted by the flow across from London to the Toronto area.  This is from Sarnia to London to Toronto, because at that point, the power comes together at London and they flow along a common path back to the GTA.  

"No" is for Bruce to Essa on that category of limited effect on other paths.  It will again impede on the ability to transfer from Essa to Toronto, which is the main path for power transferring from northern Ontario.  

For the same category criteria, the answer is "no" for Bruce to Longwood to Middleport.  Its characteristic is very similar to the series capacitors on the 500 kV line.  

Again, with a loss of Bruce to Milton, the path between London and Toronto is now expected to carry both the west to east flow from the London area to Toronto, as well as the flow from the Bruce area.  

In terms of proven technology, the HVDC lite cable is "no".  The answer for that is that the biggest installation at this time, as we understand it, is 400 megawatts.  In order for this to be feasible, we will need somewhere a development that is capable of carrying a thousand megawatts.  We understand manufacturers have said this is possible, but it is not a proven technology.  It is not installed anywhere in the world at that kind of magnitude.  So our judgment is that is a "no".  The rest are "yes" because they all employ 5 AC double-circuit line or the conventional DC line.  

In terms of reasonable relative costs, the answer is "no" for HVDC, because our estimate is it will cost anywhere from 1.5 billion to $2 billion, which is much higher than all of the other AC alternatives.  So that is screened out because of costs. 

In terms of the last column, "Consistent with land-use policy."  Bruce to Kleinberg and Bruce to Crieff TS require new right-of-way.  In the case of Bruce to Kleinburg, 52 kilometres of new right-of-way is required.  For the case from Bruce to Crieff, 32 kilometres of right-of-way is required as well as a new 500 to 230 kV station at the Crieff location.  

So for that reason, it is also judged to be "no".  

So from the outcome of this screening exercise, the only alternative that passed through all of the screening criteria is the Bruce-to-Milton option, the 500 kV double-circuit AC line which is the one on the bottom row.  This is shown in this diagram, I just remind you.  It is the line from Bruce to Colbeck down to Milton.


At this point, I will pass it to Mike just to comment on the system-impact assessment of the Bruce-to-Milton option.

Presentation by Mr. Falvo

MR. FALVO:  As part of the planning process in Ontario, when the transmitters propose a plan, or in the case of OPA suggest a plan, those plans are put forward to the IESO to assess from a reliability perspective.


So we would be looking at proposals such as this to ensure that its design satisfies the reliability standards.


In this case, the IESO performed a system impact assessment of the Bruce-to-Milton option, and listed on the slide are the key conclusions of that assessment:  that the line enables the eight Bruce units and the planned and the future wind to be connected without having to rely on generation rejection.


For the conditions with all of the units and the committed wind projects, the new line would reduce the transmission losses by about 120 megawatts.


And under outage conditions, there may still be a need for generation rejection, particularly at the very high levels of the new generation incorporated.


So what we're talking about is a plan that meets the design criteria, doesn't necessarily have any margin for maintenance outages, but we would deem it to be reliable and would approve it for connection.


Now, there have been some questions about using existing or expanding existing corridors.  Just to remind everyone that the reliability standards do not limit the use of multiple lines on a common right-of-way.  We're talking about the NPCC criteria.


There are many 500 kV corridors in Ontario that contain multiple lines.  The main concern for putting lines on common right-of-way would be adverse weather or something untoward happening locally on that right-of-way.


For some weather events, such as wind and ice storms, they can cover a wide area, and separating lines on to separate right-of-ways is unlikely to mitigate the effects of a widespread adverse weather event such as an ice storm.


Tornados, however, can target a specific right-of-way, and for situations like that the IESO has policies and procedures in place to take appropriate actions when there is advanced warning of adverse conditions, such as storms that could spawn tornados. 


Some of those procedures, in general, would call for redispatching power on the grid, switching transmission facilities to contain any potential adverse impacts, or in some cases making use of the special protection systems to detect an abnormal condition.  This would be a condition beyond the normal design criteria condition, such as loss of an entire right-of-way.


So we believe we've got policies and procedures in place to manage some of the risk that would be associated with expanding an existing corridor.

Presentation by Mr. Chow (cont'd)

MR. CHOW:  Thank you, Mike.


I will continue and complete the last part of our presentation, dealing with near-term and interim measures.


There has been a lot of discussion about these measures.  Let me first cover the need for these measures.


The Bruce-area generation capacity is increasing by 2009 in a very significant way.  Our understanding from Hydro One is that the new Bruce-to-Milton line, the earliest in-service date for that line is the end of 2011.  So there is a gap between when the generation is being added to the system, say starting in 2009, and when the line can become in-service.  Now, this is better shown in the diagram in the next figure.


This is the same diagram as I indicated before concerning the generation capacity in the Bruce area.  What we have there is the 5,000 megawatt line, which is the nominal existing capacity of the system today.  The in-service day of the line for the Bruce-to-Milton is currently -- the earliest is end of 2011.  So at that point, the capacity will increase to about 8200 megawatts, which have sufficient capacity for the near-term and the future generation forecast in the Bruce area.


But, as you can see, somewhere around 2008, 2009, all the way to before the line comes in service, the resources in the Bruce area will exceed the capability of that system coming out from the Bruce.


So we look at means to increase the capability of the existing system.  We have two types of measures.  We call them near-term measures and we call them interim measures.  Let me explain the difference between the two.


First I will cover the near-term measures.  Near-term measures are those things that will continue to have value after the new line is in service.  In other words, they are something that we need in the future.  It's something that will provide some relief in the near term, but will continue to have value into the future.  


The two near-term measures that we have identified for the Bruce area that can be placed in service very quickly, around about 2009, are dynamic and static reactive resources in southwestern Ontario.  Those are shrink capacitors and possibly SBCs.  They are there to regulate the voltage as we transfer more and more power out of the Bruce area using the existing system.  


Also, there is a need to upgrade the Hanover-to-Orangeville 230 kV line.  There is a local limitation there, and upgrading that 230 kV line will relieve the bottleneck on the 230 kV system.  It can also be done by about 2009.


With both measures, that will increase the capability of the Bruce system, the existing system, up by another 400 megawatts.


So the next figure indicates, on the completion of the near-term measures, that the capability now is up to about 5400 megawatts, that dotted blue line.


At this point, we still have a gap in capability for 2009 to just about the end of 2010.


So we consider, now, a number of interim measures.  The difference with the near-term measure is that with interim measures, after the line comes in service, there is no longer a need to have interim measures.  It is only for the time between when you have a gap and when the line comes in service.


We have three measures identified for that.  One is a non-transmission option.  This consists of not granting contracts for generation developments in the Bruce area under the standard-offer program until the line is in service.  It is in effect right now.  Its term is the "orange zone", for most of you that is aware of this.  


That is one measure.  

The second one is expanding the Bruce special protection system.  This is not a new system.  It has been in effect since the mid 1980s, the current scheme.  What it will do, you need to expand it to provide additional coverage so that you could trigger generation rejection in the event of those contingencies.  And generation rejection in the interim periods would be used to maximize transfer capability at all times, not just under all those conditions.  

Thirdly, consider the installation of series capacitors to further increase the transfer capability.  The information from Hydro One is that the earliest that can come in service is 2011.  Its need is still under consideration.  It costs $150 million of investment for the installation of the series capacitors that we are contemplating, which is a bank on the Bruce-Longwood line and a bank or two banks on the Bruce-Longwood circuits and one bank on the Longwood-to-Nanticoke circuits.  It also requires extensive changes in the design and operation of the Bruce transmission system in incorporating such a device on to the system.  

With the near-term and interim -- the capability of the system as shown by the green dotted line here -- now this is what the interim measure, the first two interim measures which is the orange zone definition and also GR, but not series compensation.  The green line indicates that we have sufficient capability in the period between 2009 and when the line can be in service.


The orange there is to indicate that without that measure, the amount of standard offer being added to the system would raise the available generation capacity in the Bruce area by the amount in the orange.


So when the line comes in service at the end of 2011, the interim measure is no longer required.  So GR would then be back to the normal status of operation only under outage conditions.  And the orange zone restriction would be removed at that time.


We believe the proposed measures, not including series compensation at this point, should manage congestion out of Bruce in the period before the line comes in service.  

The decision on series compensation will be made in consideration of the line-in-service date, the effectiveness of the measure being proposed, and the progress of generation additions.


In conclusion, building the new Bruce-to-Milton line is the only plan that meets the key criteria shown in that reduced table that we have discussed before.


It is also consistent with the government policies of enabling renewable-generation development, facilitating replacement of coal-fired generation by cleaner resources, and strengthening the transmission system to promote system efficiency and congestion reduction.  

With that, I conclude my part of the presentation.  

MR. NETTLETON:  Thanks, Mr. Chow.  There is perhaps just one question I would ask as a matter of clarification, before, Mr. Millar, we can break and maybe have a break for 15 minutes.  

The one question is probably to you, Mr. Chow or Mr. Schneider.  In your presentation when you talked about the need for new right-of-way, as it related to the last two screen-outs.  You indicated new right-of-way was going to be required.  

Could you comment, Mr. Schneider, on what you meant by new right-of-way as opposed to an expansion of an existing corridor.  

MR. SCHNEIDER:  Yes.  When Bob mentioned the need for new right-of-way for the Bruce-to-Kleinburg option and the Bruce to a new Crieff TS option, he is speaking about a brand new right-of-way on new lands not associated with an existing right-of-way.  So it is developing a new corridor where a corridor had not existed before.  

That differentiates from expanding or widening an existing transmission corridor, which is what the Bruce-to-Milton project is.  

MR. NETTLETON:  Thank you for that.  Mr. Millar, I think it did probably time for a break. 

MR. MILLAR:  Yes, why don't we do that.  We are a bit short on time so I am going to insist on a short break.  Why don't we make it 15 minutes.  We will come back at ten after 11:00 and I understand Pollution Probe will begin with the questions.  Thank you.  

--- Recess taken at 10:55 a.m. 


--- Upon resuming at 11:10 a.m.


MR. MILLAR:  We will get started again.  We're going to pass the floor over to Pollution Probe.  I understand, Jack, you're going to start with the questions, and then you may hand it over to your expert.


MR. GIBBONS:  Yes.  Thanks, Michael.


Yes, I'm going to ask a few questions, and the good news is that our expert will ask the vast majority of the questions.


We've sent you, in advance, a whole series of questions, which I hope you've got in front of you.


MR. NETTLETON:  Jack, just before you start, you asked us for an estimate of time.  I'm just wondering, Mike, if it would be appropriate to get an estimate of time from all of the intervenors, as well.


MR. GIBBONS:  I'm sorry, I can't give an estimate of time.  I haven't dealt with Hydro One before in a transmission case.  I have no idea how responsive your witnesses will be, so I just couldn't tell you.  Sorry.


MR. MILLAR:  Gord, I think I'm speaking only for myself here, but I imagine at least some of the parties will be ticking off questions as they go through, based on not only the presentation, but people who ask questions before them.


So maybe we can ask each party as they come up how long they think they will be, and, to the best of their ability, they will answer.  But I doubt you would get very responsive answers right now.  I also notice that some of the parties aren't back, so maybe we should continue with Pollution Probe and we can ask the same question when each presenter starts.

Questions from Mr. Gibbons


MR. GIBBONS:  Panel, are you ready?  I would point you first to our Question No. 2.  There, we reference two figures in the Hydro One evidence.  The first is to figure 1, which is a Hydro One diagram of the shortfall in capacity in the near term, and then the second figure is an OPA figure about the shortfall of capacity and the potential for interim measures.


In the OPA figure, there are many more interim measures, and the interim measures increase the total capacity to it looks like about 7300 or 7400 megawatts; whereas the Hydro One diagrams near-term improvement just increase the capacity by maybe 400 megawatts.


I guess my first question is:  Is there some difference between Hydro One and OPA about the potential for near term improvements; and is Hydro One considering doing all of the options that the OPA has laid out in their figure?


MR. SCHNEIDER:  Jack, we're trying to find the chart you are referring to.


MR. GIBBONS:  The first one is Exhibit B, tab 3, schedule 1, page 2.


MR. SCHNEIDER:  We found that one.


MR. GIBBONS:  The second one is in the OPA's IPSP discussion paper on transmission.  It was issued, I think, in November of 2006.  It's on page 52 of that OPA document.


MR. SCHNEIDER:  We found them.


MR. CHOW:  Jack, could you repeat your question?


MR. GIBBONS:  Yes.  Hydro One is showing interim measures increasing capacity from about 5000 megawatts to about 5400 megawatts.  The OPA figure shows interim measures increasing capacity from 5000 megawatts to about 7400 megawatts.


I am wondering if there is a difference between OPA and Hydro One about the ability to increase the output of the existing transmission line through interim measures, and, if there is a conflict, to explain it; and, if not, if Hydro One agrees if all of the interim options that have been listed by OPA, are they planning to do them all?


MR. CHOW:  I look at the two figures.  One, in Hydro One's application, indicates with near-term improvement.  This is near-term improvements as the way we have defined it, and it consists of shrink compensation in southwestern Ontario, and the upgrading of the Hanover-Orangeville circuit.  There, it indicates roughly about 400 megawatts of increase.


In the OPA discussion paper, it has a yellow box, saying "with near-term measure" near the bottom-left part of the diagram.  It said roughly the capability of 5400 megawatts.  So the two are similar.  Same.


MR. GIBBONS:  Bob, I don't want to play a game of semantics with you.  If you look at the OPA with all of your different measures, including Bruce unit rejection, it seems to me that you get the capacity of the existing line up to about 7400 megawatts.


MR. CHOW:  Yes, that is with near-term and interim together.


MR. GIBBONS:  Okay, fine.


MR. CHOW:  It is important to us to distinguish those two.


In the Hydro One application, in figure 1, it is only with the near-term measures, not the interim measures.


MR. GIBBONS:  Then, Hydro One, could you answer?  Do you agree if all the two combination of measures, that they could achieve the 7400 megawatts?  Are you planning to achieve all of that 7400 megawatts and, if not, why not?


MR. SCHNEIDER:  Jack, if you go to Exhibit B, tab 6, schedule 5, appendix 2, and it is the December 22nd letter from the OPA to Hydro One.  

"In addition to the near-term measures, the OPA does recommend that Hydro One Networks, IESO and Bruce Power proceed as quickly as possible to work to install a generation rejection."

So that is one of the interim measures, yes, we're pursuing.  


As far as series compensation goes, we're not pursuing that until the OPA gives us some advice on that, and that is based on the due-diligence study that they mentioned is being conducted on that measure.


MR. GIBBONS:  When do you expect to get that advice?


MR. CHOW:  As I indicated in my presentation, currently the interim measure being considered is the orange zone, which is in effect right now.  And the other one is generation rejection, which is being planned and installed for in service by 2009.


For the various reasons I identified in my presentation, the decision on series compensation still needs consideration at this time.  If you look at the figure -- let me just refer you to that.  It's the fourth one under interim measures.


Installed series capacitors further increase transfer capability, and 2011 is the earliest in-service date for that facility.


Now, if you look at the plot on the next slide after that, by 2011, because of the latest amendment to the Bruce contract, we believe if the GR and the orange zone interim measures perform the way they should, then there should be capacity on the transmission system to take out the forecast generation in that time period without investing in series compensation, assuming the line is coming in service as forecast at the end of 2011.


MR. GIBBONS:  I think what you're saying, looking again on the figure 2.3.1 from your prefiled evidence, that we may be able, through these different types of interim or short-term measures, to get the capacity of the existing line up to 7400 megawatts.  I don't think either of you have rejected that.  


I am wanting to know, when is a decision going to be made if it will make sense to do those measures to get the capacity of the existing line up to 7400 megawatts.  The Board may be hearing this case in January.  I want to know, before January, is a decision going to be made whether it makes sense to do all of those interim and short-term measures to potentially get the capacity of existing line up to 7400 megawatts?


MR. CHOW:  Currently, we believe the GR and the orange zone is sufficient to get us to the point when the lines come in service.


The series compensation is a back-pocket option at this point.


MR. GIBBONS:  It's an option that could be done?


MR. CHOW:  Could be done.


MR. GIBBONS:  Does Hydro One agree that?  

MR. SCHNEIDER:  If the advice we get from the OPA is to proceed with it, then we will.  

MR. GIBBONS:  Let's assume that the decision is made to increase the capacity of the existing line up to the 7400 megawatts.  How many extra megawatts will we need for Hydro One to meet all of the NPCC and NERC reliability requirements?  

MR. CHOW:  With the capability of the system with series compensation only, it's seven Bruce units and 700 megawatts of committed wind.  So the shortfall is one Bruce unit and a thousand megawatts of future wind for that system.  

MR. GIBBONS:  If we get up to 7400 megawatts on the existing line?  

MR. CHOW:  7400 megawatts requires both generation rejection and series compensation in order for it to reach that level of capability.  

MR. GIBBONS:  Yes.  

MR. CHOW:  For interim purposes, that is something that is possible.  For long-term use, then the combination of the two, then, it's going beyond the intent of outing interim measures. 

MR. GIBBONS:  If you can bear with me.  Assume some of my assumptions; I know they may not be what you are recommending.  If we do get the capacity up to 7400 megawatts, then in the short term will there be a problem in terms of meeting the NERC and the NPCC reliability requirements?  

MR. CHOW:  If you are capable of getting up to that level, what you're short, based on the resource forecast, is a thousand megawatts, roughly.  

The requirement in total I have identified was about 8200 megawatts out of the Bruce complex.  It was roughly around 7000, you would be short by a thousand.  And that will impact the future wind development.  

MR. GIBBONS:  Would we not be in compliance with the NERC rules in terms of reliability?  

MR. CHOW:  In developing all of those limits, we are using the NPCC testing methodology and a set of criteria that need to be tested.  So all of them at that capability level met the NPCC design criteria.


Mike, do you want to add to that?  

MR. FALVO:  I'm trying to make sure I understand the question.  The 7400 would need to rely on the series compensation and the generation rejection as a long-term measure.  

MR. GIBBONS:  No, we're talking short term at the moment.  

MR. FALVO:  If it is short term, then we might consider the generation rejection as an option combined with the series compensation.


MR. GIBBONS:  And that would keep us in compliance with NERC and the reliability standards in the short term?


MR. FALVO:  Yes.


MR. GIBBONS:  "Yes" is your answer? 


MR. FALVO:  Yes.


MR. GIBBONS:  My next question for you.  Assuming we do all of those short-term or interim measures to get the existing line up to 7400 megawatts, and then we built this proposed new line, would that lead to incremental megawatts coming from the Bruce area to southern Ontario?  And would it lead to incremental megawatt hours coming from the Bruce area to southern Ontario?  

MR. CHOW:  I will take a crack at starting the answer to that question.


I guess I'm a little not quite clear about what you are asking, Jack.  If you got 7400 megawatts of capacity, however you get that, that will permit 7400 megawatts of resources to be transmitted from the Bruce area to the rest of the grid.  

MR. GIBBONS:  Right.  

MR. CHOW:  So I'm not quite sure what exactly you try to verify. 

MR. GIBBONS:  In my question, I'm an economist and I'm assuming I've got 7400 megawatts coming down to Toronto, potentially.  

MR. CHOW:  Right. 

MR. GIBBONS:  I'm trying to figure out what are the incremental economic benefits to this province of building that new line.  I am asking you, given we've already got the existing line up to 7400 megawatts, will this new line actually bring more megawatts of power from the Bruce area to Toronto?  Or will it bring either megawatts or megawatt hours?  

MR. CHOW:  I think there is a number of assumptions you made here is:  One, you will continue in the long run using generation rejection, which we portray as an interim measure, not as a long-term measure.  

So during the interim period, it is being used, but in the long run it is really another replacement for a transmission line.  

Now, you also make the assumption that series compensation is added.  Series compensation has a cost.  Series compensation is very lossy as a system.  Series compensation requires a particular more complex operation of the system.


So there are values in putting a transmission line in.  One, it provides the 8400 or 8200 megawatts of capacity.  Two, it reduces losses to a great degree.  We estimated it is over 100 megawatts of difference in losses.  Three, a system with another transmission line is stronger than a system without a transmission line.  What you're doing here is really pressing the existing system to the limit.  

In terms of value, there is a reliability value with the new line, a higher capability to transfer resources out of the Bruce with the new line.  

I think that is my answer to you.  But you are also mixing up between an interim use of certain measures to a long-term solution.  

MR. GIBBONS:  Bob, I understand that is why you're recommending it.  But I am just asking a simple question.  I just want an answer to this simple technical question.  I am not trying to debate with you now whether your proposal makes sense from a big, holistic picture. 

I am asking for a some pieces of information.  

Assuming we upgrade the existing line to 7400 megawatts and then the new line comes in, will that bring more megawatts of power to Toronto?  Or more megawatt hours?  I just want an answer to that simple technical question.  I know it is not what you are recommending, but I am just asking:  Would it bring more megawatts or more megawatt hours to Toronto? 

MR. CHOW:  It will bring an extra thousand megawatts, because of capacity of a new line is a thousand megawatts higher than the 74.


MR. GIBBONS:  It could bring a thousand megawatts, but are you forecasting that it actually will, given what is up in Bruce?  

MR. CHOW:  I think I have presented that forecast in my presentation, Jack.  

We indicated there is about 8200 megawatts by 2014.  We are assuming that the Bruce nuke generation will continue into the future at the 6000-to-7000 megawatt range.  

So, to us in the OPA, the forecast is to have that level of generation in the Bruce into the long run.  

MR. GIBBONS:  This is a slightly different question, Bob.  I know there is a forecast of a certain amount of nuclear capacity and there is a forecast of a certain number of wind capacity.  

I think we will all agree the wind is unlikely to operate at 100 percent capacity throughout the year.  I think even you would agree with me that the nuclear won't operate at 100 percent capacity.  

So what I am asking is for your estimate of not how much capacity the line could bring down, but how much extra megawatts it actually will.  It will have a thousand megawatts of capacity, but I am asking you, actually in practice, will it bring an extra ten megawatts?  An extra five megawatts?  An extra 500 megawatts?  

How much are you forecasting it will actually bring down to Toronto, extra electricity in megawatts and megawatt hours?  

MR. SCHNEIDER:  Jack, if I could interject.  I'm thinking that what you're asking for is related to question 3 in your list, somewhat -- you can correct me if I'm wrong -- and it is also related to Pollution Probe's earlier submissions back on I believe it was issues day and issues conference related to whether or not the line carries incremental load.  

Can I suggest that that is going to be handled in tomorrow's panel and so maybe we can take care of it there.  That was one of the topics for discussion in tomorrow's presentation.

MR. GIBBONS:  Tomorrow we can ask about how much incremental load there will be and the cost-benefit analysis?

MR. SCHNEIDER:  Yes.  What I'm suggesting is the questions that Pollution Probe sent in helped us formulate some of the presentation tomorrow around this very line of questioning.

MR. GIBBONS:  Okay.

MR. NETTLETON:  To be clear, Jack, project cost and economics were the topics that we indicated in my letter of October 10th to be panel 2 discussion topics, which would be tomorrow.  I think that is what Gary is indicating, that we're venturing into that area.

MR. GIBBONS:  That's fine.  We can wait until tomorrow.  So all of my questions about how much incremental electricity will come down through the line, they are for tomorrow, as well as all of the capital costs for all of the proposed lines and all of the different options.  That's for tomorrow?

MR. SCHNEIDER:  We're talking about the capital costs of the project as proposed, yes.

MR. GIBBONS:  Yes.  We're going to have questions about the capital cost of the alternatives, too, but...

MR. SCHNEIDER:  We can answer those now.

MR. GIBBONS:  Pardon?  It's for tomorrow?


MR. SKALSKI:  It might be more efficient if we just cover off the load issue now.  If you want, I can do that rather than wait until tomorrow.  It's a fairly simple answer.

In putting together the load forecast for the line, we took a look at the load forecast over the long term for the network pool, and that shows that the long-term load forecast is flat after you factor in CDM reductions.

So given that the long-term load forecast is flat, that indicates that, overall, the provincial load isn't going to grow, and the power that is being delivered by this new line, therefore, is essentially just replacement power from sources that we're currently getting elsewhere.  

So that is the reason that there is zero incremental load attributed to this line.

So the line obviously will carry power from the Bruce down, but for evaluation purposes we just decided that it made sense to do a conservative analysis and show zero incremental load on a provincial pool basis.

MR. GIBBONS:  I understand your provincial pool response.  I totally understand that, but my question to Gary and to Bob was a different one.  It is:  How much extra power will come down from the Bruce area to Toronto if this line is built, assuming the existing line is upgraded to 7400 megawatts?  Will it actually bring in otherwise locked-in power and locked-in capacity from the Bruce area, yes or no; and how much is that?

MR. CHOW:  Let me answer that one.  Jack, it will carry extra power.  Your consideration is that the amount of generation at the Bruce will not always run at eight units.  Your consideration is that the wind only has 30 percent capacity.  

But being nuclear in nature, there are quite a lot of periods at which the full eight units will be operating and the wind can blow at that time.  This is not a peaking plant, this is a base-load plant.

So the capacity of the base-load plant is usually quite good, at least for planning purposes.  The wind being 30 percent is not running at 30 percent all the time.  It runs 100 percent most -- 30 percent of the time.

So, yes, the other time, the wind didn't blow and you got zero, but the other time you could get full capacity.  The system has to cater for that.  

So there will be periods when both the wind will be blowing and the nuclear will be there running all eight units, and you will have to deliver that power into the system.  I think that is a more reasonable assumption than, say, that there will never coincident [sic] between wind and nuclear power.

MR. GIBBONS:  I don't have any disagreement with what you're saying, I don't think, Bob.  That is the general, a qualitative response.  

I'm looking for the numbers.  How much are you saying is going to -- extra megawatts are going to come down and how many megawatt hours?  I understand qualitatively what you're saying.  I'm not challenging you on that.

MR. CHOW:  I don't have the number at hand.  The next part of the proceeding in our interrogatory, we will respond appropriately.

MR. GIBBONS:  Okay.  You don't have the number at hand.  But have you done this analysis, so when we ask the interrogatory you will be able to give it to us?

MR. CHOW:  The study is continuing.

MR. GIBBONS:  So that is the first thing.  We will ask in the interrogatory about the megawatts and the megawatt hours incrementally.

I am wondering if you have done a cost-benefit analysis in terms of the megawatts and megawatt hours that is going to benefit.  You put the price of electricity or the price of capacity on that, and compare that with a capital cost of the line, which is around $635 million.  Have you done a cost-benefit analysis to see whether it overall has a positive net present value?

MR. NETTLETON:  Jack, again, at the outset of this presentation, what we indicated was that we did not see this forum as being one for requesting additional information.

The best thing to do, I think, in these circumstances, is that if you are asking questions that are requesting additional information, let's see exactly what the form of the information request is and the additional information that you are seeking, and we will make a decision at that time whether we can or we cannot provide the information.

But it is inappropriate to use this forum for that purpose.

MR. GIBBONS:  Next question, Bob, at least slightly different.  As I understand it, you've give your reasons why you think this is in the overall public interest of the Province of Ontario.

From listening to your presentation this morning, it seemed to me that a key assumption was that under the status quo, the Bruce B units are going out of service starting in 2017, one unit each year.

A key assumption of your analysis, and I think justification for this project, was the assumption those Bruce B units would all either be rebuilt or replaced with brand new capacity.

Now, let's say - and I know this isn't your position or it's not the Premier's position, at least stated - if Premier McGuinty issued a directive to the OPA tomorrow and said, Don't enter into a contract with Bruce Power to rebuild the Bruce B units or to build new capacity at the Bruce site, and so that would mean that the Bruce B units would start going out of service in 2017, would it still be your position this project makes sense?  The new line, as opposed to the interim measures.


MR. NETTLETON:  Jack, how is this relevant to clarifying the application that Hydro One has put before this Board?

This technical conference is intended to clarify the evidence that is before the Board.  It is not intended for cross-examination about what may or may not be changes in government policy.

Let's use the time that we have efficiently, to keep the questions to clarifying what is before the Board that Hydro One has filed, please.

MR. GIBBONS:  Panel, you outlined a number of potential transmission alternatives, alternative options.  For any or all of those alternative options, have you analysed their benefits relative to that of your proposed line, in terms of line losses or in terms of reliability?

MR. CHOW:  In general, as we indicated, that the first step in the evaluation process was to look at screening.

One of the primary screening criteria is the ability of getting power from Bruce to Toronto or into the main grid in Toronto.

Part of the determination of capability is the ability to operate at that level as calculated in a safe and reliable manner.  So in the determination of the capability, it is already factored into the determination of the capability a reliable operation based on normal planning standards.

MR. GIBBONS:  So if we ask an interrogatory for those different options, Tell us the line losses relative to your preferred option, and if we ask you, For those alternative options, tell us their relative reliability versus the preferred option, will you be able to answer that?

MR. CHOW:  Given time, we can almost answer anything.

MR. GIBBONS:  But given the Board's procedural order and the date the Board set out for responses.  

MR. CHOW:  I guess the issue here is, as we indicated in the screening exercise, many of the options just do not meet the need.  

So to evaluate an option that does not meet the need, it's not very fruitful.  I mean there are many options that doesn't meet the need, and you can calculate for all of them.  But I guess at the end of the day, what exactly are those numbers going to be good for?  

MR. GIBBONS:  Bob, I hear your argument but I have asked you a question.  Are you going to answer it or just wait for the order?


MR. NETTLETON:  Again, Jack, why don't you ask the question and we will provide the interrogatory when you ask the interrogatory.


It's not appropriate today to get advanced information about what may or may not come in the form of a written question.  So ask the question as an interrogatory in the interrogatory process and we will look at it then.


MR. GIBBONS:  Gord, that's fine, we'll do that.  I will just point out to you, sir, that in gas-utility cases when we have these processes, we ask these questions.  We ask the utility what you can do in order to try to find better solutions.  If the gas utility says they can't answer a certain question then we have a discussion with them -- you know what we're trying to get, the type of information we're trying to get.  Is there some other way you can provide this information and accommodate our needs?  That's what we do with the gas utility and it leads to a more efficient process.


I will move on to our next question. 

MR. NETTLETON:  Just in terms of reply to that.  This process is unique in that the technical conference has happened before the interrogatory process.


Technical conferences normally happen as a follow-up to the interrogatory process that takes place.  So here we are blessed with the opportunity of you having an interrogatory process that follows.


Let's look at the questions.  Let's see what you want.  And then and only then can we make an informed decision about whether we can answer it or not.  

MR. GIBBONS:  Bob, you've outlined a number of transmission alternatives.  Another potential alternative in order to meet the reliability needs, at least in my mind, would be more demand response in Ontario and more local generation in the GTA and southern Ontario.  

Does the OPA believe that is a reasonable potential alternative to the Bruce-to-Milton line proposal?  

MR. CHOW:  Specific to the Bruce situation, the need of the Bruce is to get the committed generation at the minimum out of the Bruce.  Those are generation we already acquired.  It's being used for the ratepayers of Ontario.  

What your option is indicating is basically shutting down the generation of Bruce that we contracted for.  

MR. GIBBONS:  Maybe when we get the answers to our interrogatories, maybe we will know whether that is the case.  But our focus is trying to keep the lights on in this province at the lowest possible cost.  That's our option.  

MR. CHOW:  But we have resources we acquired at the Bruce.  They are renewable resources.  They are resources necessary for the coal shut-down.  

I guess the option that is, in terms of distributor generation and demand management, more is probably suited in terms of low supply, not as a problem requiring to get generation capacity out of a certain area that is already acquired.  Basically what you're asking for is to shut down those units.  

MR. GIBBONS:  I will turn our questions over to Peter now.  Hopefully he will have more luck than I did.  
Questions by Mr. Lanzalotta


MR. LANZALOTTA:  When I look at the transmission lines that connect the Bruce complex to the rest of the system -- you put up a diagram of those lines this morning -- if we take the thermal capacity for each one of those lines and add them all up, we come up with something considerably in excess of the 5400 megawatts or so that is attributed as the capacity of the transmission system coming out of Bruce.  Isn't that correct?  

MR. FALVO:  Yes.  

MR. LANZALOTTA:  How do we get from that sum of the capacity of those lines to the firm capacity of the Bruce transmission system?  

MR. FALVO:  As we stated in the presentation, I think Bob mentioned it a few times, it is not the thermal capacity of those lines that is limiting the transfer capability out of the Bruce.  In the cases of the grid operating in a west-to-east transfer, it's the ability to control voltages following contingencies.  So it's not limited by the thermal capacity of those existing lines.  

MR. LANZALOTTA:  The voltage problems following the contingency -- and I assume we're looking at a contingency of the existing Bruce-to-Milton 500 kV lines?  

MR. FALVO:  Yes.  

MR. LANZALOTTA:  -- could you describe the voltage problems that you're having?  Are they more voltage level-related or are they more related to stability?  Could you describe those voltage problems in a little more detail.


MR. FALVO:  What we see is a combination of things that the, at the point where we define the limitation, we're seeing the potential for voltages declining to an unacceptable level, but also at the same time not being stable.


So the system is being depleted of their reactive resources that are connected.


MR. LANZALOTTA:  And those things are happening despite any attempts to redispatch generation, bring generation on that is not located in the Bruce complex when this contingency is experienced?


MR. FALVO:  That wouldn't be fast enough to respond to a voltage collapse.  We're not counting on any manual interventions to take place immediately following that contingency.


MR. LANZALOTTA:  Did you look at a static VAR compensator, SVC?


MR. FALVO:  Yes.  In the plans that we're looking at, we've got the requirement for both static and dynamic compensation.  That is being investigated to fine-tune the amounts and the locations.


MR. LANZALOTTA:  But that wouldn't be sufficient to deal with this voltage collapse?


MR. FALVO:  It will be sufficient to a point.


MR. LANZALOTTA:  We're still studying that or...?  

MR. FALVO:  What limitation are you looking at correcting, existing problem or a future problem?  

MR. LANZALOTTA:  I'm looking at what we would need to do to get the capacity of the transmission system out of Bruce up to a level higher than 5400 MVA.  

MR. FALVO:  Right.  Which is what Bob talked about in the interim measures and in the near-term measures.  

There is a lot of shunt compensation that is planned to be added as what we call the near-term measures.  We feel those combined with the generation rejection will get us to the levels that have been described in the charts.  

MR. LANZALOTTA:  When you are doing these studies on these transmission-line systems, you're using what we normally refer to as like a load-flow program?  

MR. FALVO:  Yes.  

MR. LANZALOTTA:  What load-flow program is being used in these studies, if I might ask?  

MR. FALVO:  What software vendor, are you talking about?  

MR. LANZALOTTA:  Yes.  Is that PTI?  

MR. FALVO:  Yes.  

MR. LANZALOTTA:  Do you know what version?  

MR. FALVO:  The version is changing every six months, so we will use the latest one as it is available.  

MR. LANZALOTTA:  Uh-huh.  If we had questions about how, say, changes in modelling technique or things like that might affect the determination of this 5400 megawatts, is this something we would be able to ask for in the interrogatory process and actually get the model run for us?  Or would we just have to ask for data and try to do it ourselves?


MR. NETTLETON:  Not to sound like a broken record but I think the best thing that we can do here is acknowledge that you are interested in this area.  Let's see what the IR says.  

It's not appropriate to make oral IRs during this proceeding.  Let's see it in hard form, and then we can address it as best we can.

MR. LANZALOTTA:  Fair enough.  Let's talk a little bit about reliability criteria, if we could.  You mentioned NPCC reliability criteria.  Does that follow pretty closely the NERC reliability criteria?

MR. FALVO:  Yes.  In fact, it has been more stringent for a long period of time, and the NERC standards appear to be moving in line with the NPCC.

MR. LANZALOTTA:  What areas do you think they're more stringent in?

MR. FALVO:  The NPCC for many years has required, as a standard design contingency, the loss of two circuits on a common tower, for example.

MR. LANZALOTTA:  Oh.  That's something that has been included in system planning in Ontario for quite a while?

MR. FALVO:  Yes.

MR. LANZALOTTA:  It's not a new criteria?

MR. FALVO:  No.

MR. LANZALOTTA:  I think somebody mentioned this morning that the IESO took these NPCC standards and built on them.  Did the IESO actually make those standards more demanding?  What type of changes did the IESO overlay under these standards?

MR. FALVO:  We've embedded the contingency criteria.  It is in the standards.  Because the NPCC is at a very, very high level, what we have done is essentially fill in the details of, say, the coincident combination of assumptions that we believe to be reasonable in assessing the various plans.

The NPCC ones will talk about meeting the forecasted load with anticipated conditions, for example.  We have just added a layer of detail to define how we're going to interpret those, as well as a variety of other details.

MR. LANZALOTTA:  Did the NPCC standards require that the loss of a double-circuit transmission line be considered a single contingency?

MR. FALVO:  I don't think it defines it as a single versus a double.  They just have a list, Here are the seven and it's the second one on the list.

MR. LANZALOTTA:  Under that type of contingency where you are going to lose two circuits on a common transmission line, does the reliability standard call for maintaining all service to all customers and loadings on equipment within normal ranges after a contingency like that?  


Let me just ask the first part first, about keeping the lights on for the customers.

MR. FALVO:  It calls for maintaining stability following that.  It calls for equipment loadings within emergency ratings.  It calls for voltages within emergency ranges, and it calls for satisfying the forecasted load, with the exception of, perhaps, the load that is connected directly to those faulty facilities.  It doesn't say that, but that is implied, because those facilities would be lost.

MR. LANZALOTTA:  I know in the NERC standards, they give you a grid.  On one side they list one contingency, and then they list the possibility of two contingencies, and they have a column that says something to the effect 
of --

MR. FALVO:  Control load loss.

MR. LANZALOTTA:  -- control load loss.  I was thinking of another column that says essentially keep the lights on to all of the customers.

MR. FALVO:  I don't remember the exact wording, but I think it's saying things like no unintended load loss.  Something to that effect.  I don't remember exactly.

MR. LANZALOTTA:  For these double-circuit tower outages, how do the reliability criteria being used here address that; no unintended load loss, or do they say something else?

MR. FALVO:  No unintended load loss other than there will be a depression of voltages on the system, and for loads that vary with voltage, they may vary, but we're looking at voltages to be within an acceptable range, but nothing that is expected to trip off because it's far below the expected range.

MR. LANZALOTTA:  The wind generation at Bruce, what are its characteristics like; more during the day or at night?  What type of capacity factor do you think it is likely to support?

MR. FALVO:  Forecast, you mean?

MR. LANZALOTTA:  Whoever can answer.  Most of the time when I have seen studies for the potential of wind, they will estimate how many megawatts can be installed in a particular area, what kind of capacity factor these megawatts could run at, and when the generation is going to occur.  For example, down in Texas, most of the wind generation occurs at night rather than during the day.  

I'm looking for some type of feel here, because when the wind is blowing, if it is it on-peak or off-peak could influence some of this evaluation, I think.

MR. FALVO:  I believe the forecast studies that show historical wind profiles in that Bruce area show a pattern of higher wind production in the winter, expected production in the summer, and perhaps higher in the overnight periods than the daytime periods.

Again, what you're talking about is probabilistic.  It doesn't mean it won't be blowing in the daytime.  It doesn't mean it won't be blowing during the peak periods.  And the nuclear units aren't going to be varying according to the day-night pattern of load.

So from the analysis we're doing, we're trying to identify the transmission capability that is required to deliver all of the forecasted generation.

MR. LANZALOTTA:  In system reliability planning, what type of capacity credit is given to wind degeneration here in Ontario?

MR. FALVO:  In our short-term outlooks - I can't remember if it is in the evidence - I think it's currently in the order of 20 or 30 percent, but that is under review, for the actual wind generation that is out there.

MR. LANZALOTTA:  It points out a pretty good resource.  By way of comparison, Texas is getting an 8 percent capacity credit.

MR. FALVO:  We have had some wind farms on now for I think almost a year, and they have been performing better than forecast.

MR. LANZALOTTA:  When I looked at the listing of the available generation on the system versus the load, it occurred to me that you have a lot more generation than you do have peak load.  Reserve margin looks to be considerable.

So when we look at maintaining system reliability, this new line doesn't appear to be absolutely critical to maintaining reliability on the system as much as it is to be able to deliver megawatts out of Bruce.  Is that a correct perception?


MR. FALVO:  What period are you looking at when you say there is significant surplus generation?

MR. LANZALOTTA:  The table toward the beginning of your filing showed almost 15,000 MVA of generation and 8- to 9,000 MVA of load.  

MR. FALVO:  In Ontario?  

MR. LANZALOTTA:  I'm sorry, it is southwest Ontario.  It's table 1 in Exhibit B, tab 1, schedule 1, page 2.  

MR. FALVO:  Yes.  That is just in southwestern Ontario.  The peak in Ontario is in the order of over 27,000 megawatts.  

MR. LANZALOTTA:  What's the installed generation?  

MR. FALVO:  I don't have that figure immediately.  I honestly can't remember.  Our outlooks, our latest outlooks will say there is enough generation to meet the seasonal forecasted peak, but under extreme weather-demand conditions, the warmest summer day in the last 30 years or so, we expect significant reliance on imports. 

MR. LANZALOTTA:  I think I heard you or somebody on the panel say earlier today that there really was no limitation as to how many transmission circuits might be run down a single right-of-way.  Did I misunderstand that or is that just oversimplified? 

MR. FALVO:  I think our statement said the existing standards don't limit the use of multiple lines on a right-of-way.  

MR. LANZALOTTA:  Are reliability studies ever run that look at taking out all of the lines that share a common right-of-way at the same time?  

MR. FALVO:  Those have been done before, yes.  

MR. LANZALOTTA:  But the purpose of those studies is what?  

MR. FALVO:  It's mainly to assess some risks and consequences and assess the strength of the system and to identify some simple measures that could be taken, where the probability of those situations is high enough to warrant some action.  

MR. LANZALOTTA:  So if the new line coming out of Bruce is, for example, built down a common right-of-way with one of the existing sets of 500 kV lines that is coming out of Bruce, the company would look at a system-planning scenario where all four of those circuits are taken out?  

MR. FALVO:  That would be an assessment that we'd be performing, yes.


MR. LANZALOTTA:  That would have a really serious impacts on the system though, wouldn't you think?


MR. FALVO:  Yes.


MR. LANZALOTTA:  I heard mentioned before the amount of available capacity would depend, in part, on if maintenance were being performed on the transmission lines.  Did I understand that correctly?


MR. FALVO:  I guess the point was that some of the numbers you've seen have all the transmission in service, so clearly when there is transmission out of service for maintenance or whatever reason, then that capability will be lower.  

MR. LANZALOTTA:  On the 500 kV, who maintains that system?  

MR. FALVO:  The owners, Hydro One in that case.  

MR. LANZALOTTA:  Hydro One?  Do they use live line maintenance at all?  

MR. FALVO:  I will let them answer that.  

MR. SCHNEIDER:  I don't have that information with me.  

MR. LANZALOTTA:  But if they did use live line maintenance, the line would not be taken out of service for maintenance quite as often.  Does that make sense?  

MR. SCHNEIDER:  If the assumption is correct, yes.  

MR. LANZALOTTA:  I guess we'll have to ask an interrogatory on that.  

MR. SCHNEIDER:  When we're talking about maintenance, it is not just the line.  It's the station equipment as well, terminal points.  

MR. LANZALOTTA:  This maintenance, is this typically performed at a certain time of the year or certain time of load cycle?  You don't perform this maintenance during the on-peak period, which I think is during the winter?  Or does that flip-flop?  

MR. NETTLETON:  Sorry, are you asking about the maintenance of the existing system or the maintenance of what's contemplated in respect of what has been applied for?  

MR. LANZALOTTA:  Let's first ask about the existing system.  

MR. NETTLETON:  Again, what we're here to do today is to talk about the prefiled application and the application is for the new circuit.  


It seems like we're straying away from the topic and the purpose of this proceeding by getting into a discussion of how Hydro One carries out maintenance on its existing system.  

MR. LANZALOTTA:  It just seems to me that if they did not take the circuits out for maintenance but maintained them while they were live, there might be less need for an additional circuit.  I was just trying to explore that a little.  

MR. NETTLETON:  Sure.  I think what Mr. Schneider said was that he's not the guy to talk about maintenance.  That may not address your point but at least it is information that you will have to get through the IR process, I guess.  Or try to.  

MR. LANZALOTTA:  Thank you.  In the presentation this morning, it looks like you were considering eight different alternatives.  When I looked at the original filing, I had the impression that there were only five alternatives addressed here in your filing.  I was wondering where the additional three alternatives came from and had they been considered when you did this filing.


MR. CHOW:  I believe that we did consider all of the options.  The one that was in a bit of a doubt is series compensation.


MR. LANZALOTTA:  The series capacitor?


MR. CHOW:  At that time, we looked at it as an interim measure.  We are waiting for confirmation that it is a suitable option for a long-term option.


Part of the confirmation is the carrying out of a due diligence study on the appropriateness of using series capacitors in the southwestern Ontario system, specifically for the need of Bruce.  

I think we also sensed there is a lot of interest that people wanted to hear about series capacitors as an option through the various questions that came in.  So it's one we added to the list so we could give a fuller discussion of the series compensation.  

I think the other seven, for sure, it's my recollection is that they are in the application.  

MR. SCHNEIDER:  They're in exhibit B, tab 3, schedule 1.  

MR. LANZALOTTA:  I'm looking at it right now.  

MR. SCHNEIDER:  HVDC is combined into one paragraph in that schedule.  That is on page 6 of 6 starting at line 10.

MR. LANZALOTTA:  I see.  So both HVDC options are included under this one heading, and then the series compensation was added later as a possibility.

In looking at the two options that new right-of-way would have been needed for - and I'm talking about a brand new, rather than just taking additional land and adding it to an existing right-of-way - was there any study done of, if a new right-of-way was put in, how many homes, schools, hospitals, things like that, would be within a certain distance?  Were these options just rejected because new right-of-way would have been required and that was that?

MR. SCHNEIDER:  As Bob mentioned in the presentation, when the options were screened, those two options, the Bruce-to-Kleinburg-to-Claireville option 4 on the slide and the Bruce-to-the-new-Crieff TS option, was screened out because of the need for brand new right-of-way.

MR. LANZALOTTA:  For the remaining options that involve building a new transmission line, it sounded to me like for all of these there was existing transmission line right-of-way that already went from one substation to the other.

Let me just stop there and see whether that assumption is correct.

MR. SCHNEIDER:  I'm not sure what you're asking.  Maybe you could ask it again.

MR. LANZALOTTA:  I will be happy to.

For these options that involve the building of a new transmission line that were not screened out as being inconsistent with land-use policy, it sounds to me like there is existing transmission line right-of-way that is already there running from one substation to the next and that you were going to be following that right-of-way.

MR. SCHNEIDER:  Yes.  There was one that didn't get screened out, and that is the project as proposed, the Bruce-to-Milton line, and in fact it is consistent with the land-use policy and expands the widened corridor rather than developing a new one.

Other than the Kleinburg and Crieff options, the others above it on the slide there would make use of either an expanded existing right-of-way, other than, I believe it is the HVDC "lite cable", which would be buried on the existing right-of-way.

And of course the series capacitor option, I imagine the station locations for the series capacitor stations, we would make efforts to try to locate it adjacent to the existing right-of-way at some point along those lines.

MR. LANZALOTTA:  Is it possible to go from Bruce to Milton and use some other established right-of-way, rather than the one that has been chosen here?

MR. SCHNEIDER:  I think Bob covered that in his presentation when he had the map.

MR. LANZALOTTA:  I apologize if I missed it.

MR. SCHNEIDER:  Bob covered the various paths that were considered.  In fact, in the list of eight options, other paths, other than the Bruce-to-Milton path, were considered, and I believe he discussed those in his presentation.

MR. LANZALOTTA:  I think that is all I have for now.  Thank you.

MR. MILLAR:  I was hoping to go to about 12:30.  

Mr. MacIntosh, I know some of your questions may now become IRs, but you did have a couple of questions you would like to put to the panel.  Is this a convenient time for you to do that?

MR. MACINTOSH:  Yes, that's fine, Mr. Millar.
Questions by Mr. MacIntosh


MR. MACINTOSH:  David MacIntosh for Energy Probe.  We are cognizant that this is not considered by Hydro One as part of the interrogatory process, but I have a couple of questions and you can tell me if what I ask should be an IR.  The first one is on our written questions 3(b).  I will read it into the record:
"Please indicate the disposition of liability in the event that series compensation, shunt capacitors, generation rejection or other measures related to Bruce circuits result in transmission-service interruption, transmission damage, or damage to the property of market participants."

MR. SCHNEIDER:  That is certainly information that I don't have and I would suggest you pursue it through the IR process.

MR. MACINTOSH:  The next one is our question 6(a):

"Please indicate whether, in Hydro One's opinion, the use of series compensation creates any system or equipment risk for parties other than Hydro One."

MR. CHOW:  As we said, with series compensation, the use of compensation does complicate somewhat the operation of the system.

Whether there is equipment risk for other parties, I believe that if we were going to install it, there will be quite a lot of evaluation and assessment to ensure that the equipment installed would be safe and reliable.  

So the emphasis here is that there has to be a lot of very detailed engineering and due-diligence study before such equipment would be put in service and in service in southwestern Ontario.

MR. MACINTOSH:  With all due respect, our question was "in Hydro One's opinion."  I know that OPA has some power over Hydro One, but I don't think you could answer that question.

MR. SCHNEIDER:  Let's see it in the form of an IR and we can answer it then, please.

MR. MACINTOSH:  Fine.  I will give you a question I think somebody might be able to answer.

I am intrigued by the phrase "the orange zone".  Would you agree that the orange zone is an agreement by Ontario Power Authority not to contract for generation that could not be delivered by current transmission?

MR. CHOW:  Yes.

MR. MACINTOSH:  Is this in the form of a written agreement?

MR. CHOW:  It's not an agreement.  It's a not letting contract for development under the standard offer program in the orange zone.


MR. MACINTOSH:  If it had been written, who would the agreement have been made with?


MR. CHOW:  It's not an agreement with anybody.  It's a practice.


MR. MACINTOSH:  Let me ask you this --  

MR. LYLE:  I'm counsel for OPA, maybe I could clarify.  It is one of the OPA's policies related to its renewable-energy standard-offer program, not to let contracts under those circumstances, so that is the status of it.  

MR. MACINTOSH:  So it is really nothing that you would expect new?


MR. LYLE:  I think Mr. Chow already indicated it is an existing policy.


MR. MACINTOSH:  Fine.  One other thing.  Is it called the orange zone due to an OPA colour preference?  It looks good on a graph?  Or it could have been called the pink zone?


MR. CHOW:  I have no comment on that.  

MR. MACINTOSH:  Thank you.  Those are my questions.


MR. MILLAR:  Thank you, David.  We're almost at 12:30.  Does anyone have less than 15 minutes worth of questions that they would like to do now?  Perhaps we will just break for lunch if there is nothing.  Not seeing any hands, we will break for lunch now and we will come back in about an hour at 1:30.  Thank you.


--- Luncheon recess taken at 12:23 p.m.

--- Upon resuming at 1:32 p.m. 


MR. MILLAR:  Welcome back.  I believe Mr. Sperduti has graciously volunteered to go next, so I will turn the floor over to him.


MR. SPERDUTI:  Thank you, Michael.

Questions by Mr. Sperduti


MR. SPERDUTI:  I have a few questions for the panel.  I wanted to start, if I may, with the chart showing the analysis of alternatives, which I think is the last line in the set.


If I understand what you have told us today, the reason why the Bruce-to-Kleinburg-to-Claireville and the Bruce-to-Crieff options were eliminated is because they're not consistent, and only not consistent, with land-use policy?


MR. SCHNEIDER:  I did say that before the lunch, but to elaborate on that.  If we were to build the line using a brand new corridor, we're talking about using about 

20 percent more right-of-way width by building a brand new corridor where a corridor didn't exist before.


When we expand or widen an existing corridor, we require less space for the width of that corridor.


MR. SPERDUTI:  Was that a factor that led you to the "no" in the right-hand column, or is that something that, as an afterthought, you think supports the "no"?


MR. SCHNEIDER:  By aligning with the land-use policy, we're making best use of the existing infrastructure, and the infrastructure is defined as the corridor and the facilities.  So by using less space, we're having less impact relative to a brand-new corridor.


MR. SPERDUTI:  I just want to be very clear.  Which land-use policy are you referring to when you assess that criteria?  Is that the provincial policy statement?


MR. SCHNEIDER:  It is Exhibit B, tab 6, schedule 5, appendix 13, and the relevant part of the policy is on page 10 of that document.


MR. SPERDUTI:  Sorry, you'll have to slow down.  I'm at tab 6 -- I'm at Exhibit B.


MR. SCHNEIDER:  Tab 6.


MR. SPERDUTI:  Tab 6, yes.


MR. SCHNEIDER:  Schedule 5.


MR. SPERDUTI:  Yes.


MR. SCHNEIDER:  Appendix 13.  It's past the IPSP papers.


MR. SPERDUTI:  It says schedule 13?


MR. SCHNEIDER:  No, schedule 5, appendix 13.


MR. SPERDUTI:  Here we go.  Okay, I'm with you now.  
MR. SCHNEIDER:  This is the 2005 Provincial Policy Statement.  If you go to page 10 under the section 1.6, "Infrastructure, Public Service Facilities."


And you go to clause 1.6.2:

"The use of existing infrastructure and public-service facilities should be optimized, where feasible, before consideration is given to developing new infrastructure and public-service facilities."


Now, if you flip to page 32 of the same document, at the top of the page on the left-hand side you see a definition of infrastructure, and it means:

"...physical structures, facilities and corridors that form the foundation for development...


Later in the definition it mentions "transmission" included in the definition of infrastructure.  So we take that to mean transmission facilities and corridors as part of the definition of infrastructure.


MR. SPERDUTI:  Are there instances where the new proposed line crosses over privately owned property, where there is not an existing line already there?


MR. SCHNEIDER:  We're parallelling the existing Bruce-to-Milton corridor.  I suppose in the diagonal from Bruce to Colbeck there is a possibility that may happen, because we're diagonally crossing the properties.  I guess I can imagine a situation where the existing line is cutting the corner of a property, but I can't say that for sure.  I don't have that information with me.


MR. SPERDUTI:  If we assume that that happens - and I can tell you from what I have been told by my clients, who own the lands that the new facility is going to cross, it does happen - would you still characterize this corridor as existing transmission corridor or would that be new?


MR. SCHNEIDER:  I would characterize it as expanding an existing corridor, yes.


MR. SPERDUTI:  Let's just focus on the corridor itself, the one that you are proposing to build.  I understand this is very important, from your screening analysis, so that is why I am asking the questions.


When you looked at the proposed line, did you give any consideration to the fact that there is not already an existing right-of-way where you are going to put this line?


MR. SCHNEIDER:  But there is an existing right-of-way.  We're putting the line beside or on an expanded widened corridor.  Maybe I'm just not understanding your question.


MR. SPERDUTI:  You have to acquire additional right-of-way for this new line.


MR. SCHNEIDER:  We have to acquire additional land rights for the new line.


MR. SPERDUTI:  But if I am understanding your screening results, you characterize that as using existing facilities, not acquiring new facilities?


MR. SCHNEIDER:  Correct.  I think where I am being confused with what you're saying is you're talking about it from the perspective of new landowners being impacted where they wouldn't have been impacted by the existing line.  Where we're coming from with our interpretation of the land-use policy is that by building a brand new corridor, you acquire more space on land relative to expanding an existing corridor; that's one, and you're putting a new line where no line existed before.


MR. SPERDUTI:  To be clear, the public policy or the land-use policy statement says in 1.6.2 that the use of existing infrastructure should be optimized.


From a technical perspective, are you using existing infrastructure, infrastructure being defined as "lines"?  Are you using existing infrastructure to build the new line from a technical perspective?


MR. NETTLETON:  Mr. Sperduti, Mr. Schneider has indicated that based on the definition of infrastructure, it includes corridor.


The answer that Mr. Schneider has now given you several times is that utilization of the existing corridor means a narrowing of the additional rights that are required, as compared to having to take and build a greenfield line through where there is no corridor that presently exists.


Getting into any more detail than that, I fail to see where we're adding value in terms of this process.


MR. SPERDUTI:  I'm just trying to understand how you got to the "yes" in the right-hand column for the one option that is being proposed.


In terms of being consistent with land-use policy.  I take it, then, that your interpretation of the policy is that it is inconsistent with land-use policy if there is not already an existing corridor adjacent to the new facility?


MR. SCHNEIDER:  If you're building a greenfield transmission line when there is an opportunity to make better use or optimal use of an existing right-of-way, then you are inconsistent with the land-use policy.


MR. SPERDUTI:  We just have a difference of opinion about what an existing right-of-way is.  We're not going to resolve it today, so I will save my questions for another time.  

But with respect to the Bruce-to-Kleinburg-to-Claireville 500 kV line, is there not an existing line there already?  

MR. SCHNEIDER:  I'm looking at the map on the screen.  Maybe I can use the laser.  I think where Bob was talking about for this one, the Kleinburg option that you mentioned, you come down the right-of-way and when you reach Orangeville, you cut across here in some manner to reach Kleinburg.  I don't see the line that you are speaking to.  

MR. SPERDUTI:  I'm not speaking to anything.  I'm just asking questions.  

MR. SCHNEIDER:  Okay, my answer is, no, I don't see an existing line from Orangeville TS to Kleinburg TS. 

MR. SPERDUTI:  So in terms of understanding how that criteria operates, it is unacceptable to even diverge from the existing corridor; that is inconsistent with provincial land-use policy?  

MR. SCHNEIDER:  I don't think I would use the word "unacceptable", because it is a policy.  

I think that if there are opportunities to make better use or optimal use of an existing corridor, you should consider doing that before building a new one, a greenfield corridor.  

MR. SPERDUTI:  But that option was rejected because it diverges from the existing transmission facilities that are already along the blue line?  That Bruce-to-Claireville-to-Kleinburg is inconsistent with land-use policy and was rejected for that reason, because it diverges?  

MR. SCHNEIDER:  It required greenfield right-of-way.  So it was rejected.


MR. SPERDUTI:  Your position, from understanding that chart, none of the proposed facility requires greenfield corridor?


MR. SCHNEIDER:  For the proposed Bruce-to-Milton transmission line?


MR. SPERDUTI:  Yes.  None of that requires greenfield corridor?


MR. SCHNEIDER:  It requires an expanded existing corridor.  And, as I mentioned earlier, less width is required by doing so.  It is part and parcel to us and part of the interpretation of the land-use policy.


MR. SPERDUTI:  Could I get the chart back up on the screen, because it is kind of hard to read.  Could I get the last slide back up?  

MR. SCHNEIDER:  Last slide?  

MR. SPERDUTI:  There was one with a larger picture of the screen.  But the second last option, I guess page 16, Bruce to Crieff.  Could you just remind me, on the map, where that option is.  I was able to read after looking at the other slide here.  

MR. SCHNEIDER:  Sorry, which option?  

MR. SPERDUTI:  Bruce to Crieff.  

MR. CHOW:  The option starts at Bruce, goes to Hanover, comes down along the 115 kV; and there it cut will go across to near the Guelph 115 kV lines and into this point, right around there.  

MR. SPERDUTI:  The reason why I am asking is, because I thought I heard you, in your original description of it, indicate that that option is going down along another or adjacent to or next to an existing 115 line.  And then on to the Milton area, I guess, through another corridor where there is an existing line. 

Have I misunderstood?  

MR. CHOW:  My understanding is that the proposal is down to here.  It has to go to the other side.  Right here.  So somewhere right here it goes across and joins another 115 kV corridor.  So it is that section there, that's where the new right-of-way is required.


MR. SPERDUTI:  Do you have an understanding of the length of new corridor that is required in the Crieff option and in the Bruce-to-Kleinburg option?


MR. SCHNEIDER:  Yes.  I believe Bob did mention it in the presentation but I will repeat it.  For the Crieff option, in looking at the maps, it looks like about 
30 kilometres of new right-of-way would be required.  

MR. SPERDUTI:  In the Crieff option?  

MR. SCHNEIDER:  In the Crieff option, and approximately 50 kilometres in the Kleinburg option.  It's approximate because we haven't sited the line.  

This is in Exhibit B, tab 3, schedule 1 in the description of the alternatives, I believe.  That information can be found there, page 4 of 5.  

MR. SPERDUTI:  In terms of cost, have you done a cost analysis?  I think you have, because of your screening option results here.  What is the difference, in terms of cost between Bruce-to-Kleinburg-to-Claireville, Bruce-to-Crieff, and Bruce-to-Milton?  

MR. SCHNEIDER:  On a very preliminary basis, it appears that Crieff and Essa, those two options, are about the same as Milton.  

But the Kleinburg option is about $50 million higher.  It's slightly longer and there is increased station equipment work that has to be done.  

MR. SPERDUTI:  Bruce-to-Essa the same, and Bruce-to-Crieff are about the same; and Crieff is rejected because it needs an extra 30 kilometres of right-of-way?  

MR. SCHNEIDER:  That's correct.  

MR. SPERDUTI:  Okay.  

MR. SCHNEIDER:  And of course a brand new station at the end of it, as well.  When it is going to Crieff, it is going to a location where a station doesn't exist.

MR. SPERDUTI:  But presumably you factored that into your cost?  

MR. SCHNEIDER:  Correct.  

MR. SPERDUTI:  I know the question was asked, but I don't think there was ever a square answer to it so I am going to ask it again.


When do you expect to know the result of the investigation that is currently being made about whether or not series compensation is appropriate?


MR. CHOW:  We received the final report from the consultant last week. 

MR. SPERDUTI:  And when do you expect to make a decision about whether or not series compensation is appropriate?  

MR. CHOW:  We have indicated, the series compensation can be looked at in two ways.  One is an interim measure, it is used as an interim measure.  The other way is an alternative to the long-term solution, as indicated as one of the eight options here.  

With respect to the long-term option, the capability of that option with series compensation, it's good for seven Bruce units and 700 megawatts of wind, which, as indicated in this summary of screening results, was eliminated for that reason.  

As an interim measure, as I explained this morning, there is a period between 2009 until the line comes in service during which the system does not have enough capability to bring out all of the generation that is committed and forecast there.


For that reason, we have instituted with Hydro One near-term measures, that get an extra 400 megawatts, and generation rejection for use as an interim measure.


At the same time, we also not letting contract with standard offer programs for wind generation.  

Those measures, near-term and those two interim measures, it appears that we have enough capability in that interim period to bring out the forecast capacity at Bruce.


What the series compensation gives us is an additional measure, if we need it, and the decision on that is not yet made at this time.


MR. SPERDUTI:  So when you say the decision hasn't been made, the decision you're talking about is whether or not to keep series compensation in for the long term?


MR. CHOW:  No, for the interim.


MR. SPERDUTI:  Is that what the consultant's report speaks to, the use of series compensation in the interim?


MR. CHOW:  The question we asked of the consultant come down to:  Is it an appropriate technology for use for the Bruce and southwestern Ontario system?  What are some of the things that we are concerned about if we were to install such a facility?  What are the things that we should be looking at more closely if we were going to specify these facilities?


MR. SPERDUTI:  What were the conclusions of that consultant's report?


MR. CHOW:  One, it's feasible. 


MR. SPERDUTI:  It is feasible?


MR. CHOW:  It is feasible technology.  Two, that one has to be very careful in specifying the equipment.  There are many, many items that have to be studied and assessed and determined.


Thirdly, as compared to a new transmission line, if it is used for that purpose as an alternative to a transmission line, the resulting system would be at much greater stress.


MR. SPERDUTI:  So it is feasible.  You have to be careful with the equipment that you use, and if you use it as an alternate to a line, it will cause more stress on the existing system?


MR. CHOW:  Yes.


MR. SPERDUTI:  Does it also conclude that using series capacitors would leave you with a shortfall of transmission capability as compared to construction of a new line?


MR. CHOW:  That was not asked of the consultant.  That part of the analysis would be performed by the IESO.


MR. SPERDUTI:  That has been done, as you have indicated.  My recollection is that somebody said there was about a 1000-megawatt shortfall in transmission capability that you would see if you were to use series capacitors as compared to a new line.  Am I understanding that correctly?


MR. CHOW:  The capability of series capacitors as a long-term solution permits seven Bruce units and 700 megawatts of wind generation in the Bruce.


MR. SPERDUTI:  So what is the shortfall in terms of the overall projected generation capacity?


MR. CHOW:  It would not be able to incorporate an extra Bruce unit and 1000 megawatts of wind.


MR. SPERDUTI:  So what are we talking about in terms of a number?


MR. CHOW:  Roughly 1800 megawatts.


MR. SPERDUTI:  When you combine all of the interim measures and near-term measures that you talked about this morning, you can increase that capacity of the system so that you only have about a 1000-megawatt shortfall.  Am I correct in that understanding?


MR. NETTLETON:  Maybe it would be helpful if we went back to the slide, because that is what the slide is intended to show.


[Slide displayed]


MR. SPERDUTI:  So when you combine the near-term and interim measures, what is your transmission capacity shortfall over the new line?


I think I can see what it is, but just tell me what it is again.


MR. CHOW:  If you include near-term measures and the two interim measures, your capability is roughly 6500 megawatts.


MR. SPERDUTI:  Has any consideration been given to up-rating one or more of the existing 230 kV lines to a 500 kV line?


MR. CHOW:  No.


MR. SPERDUTI:  Why not?


MR. CHOW:  The 230 kV line now is currently used as part of the Bruce output.  As Mike had indicated, they carry about 25 percent of the output of the Bruce complex.  In addition, they supply quite a lot of loads in that area.  So in order to do that, you would probably have to do what we are doing with some of the other alternatives, is to expand the right-of-way, put bigger lines there, maybe a much bigger structure to hold more circuits.


To convert it without replacing the 230 would mean that you forego the 230 kV capability and, at the same time, you have to find a way to supply the load that is currently supplied by the 230.


MR. SPERDUTI:  Your answer is suggesting to me that it can't be done or that it couldn't be done without additional cost or without finding another place to put the existing capacity that's being carried by the 230 line.  That's what I am hearing from what you're saying.  


But, in fairness, if you haven't studied it, how can you know that?  How can you know that there isn't a way to do it?  Or maybe there is.  I don't know.


MR. CHOW:  As I said before, I mean, you could build more structures.  You can build a bigger structure to accommodate what you are suggesting, but I think that is very similar to expanding the right-of-way and putting a new structure.  You're really talking the same thing.  


You need the wires; you need a bigger wire.  Whether you tear down an existing one and put more wires up or bigger wires up is very similar to what we are doing with the use of the existing right-of-way.


MR. SPERDUTI:  I understand your answer, but doing that, though, would you then have to acquire additional right-of-way lands?


MR. CHOW:  Yes, sir, because you are talking about going from 230 to 500 -- correct me, Gary, but you need a much wider right-of-way.  The 230 kV right-of-way has to be expanded to accommodate the 500 kV voltage.


MR. SPERDUTI:  And you have looked at the width of the 230 kV corridor and you can tell me, for certain, that it is not wide enough to accommodate a 500?  


The reason I am asking these questions is because sometimes when the 230 kV lines are built, they may have in mind at that time a future expansion of it or up-rating of it to a 500 kV line.  


I guess what I am really asking is:  Is there room within the existing 230 line to up-rate it?


MR. SCHNEIDER:  Personally, I don't believe that there is room, but I don't have the information here.


I would prefer if you're going to ask this kind of a question, maybe we do it through the interrogatory process.


MR. SPERDUTI:  You can prefer, but I am just going to ask anyway.


MR. SCHNEIDER:  I will tell you I don't have the information.


MR. SPERDUTI:  If you don't have the information, you don't have the information.  I accept that.


MR. NETTLETON:  But, Mr. Sperduti, just to be clear, because this is intended to be an informal discussion here, not cross, it strikes me that we may be at cross-purposes here.


What Mr. Chow has indicated was that the 230 load that is currently being served off the 230 line has got to go somewhere while you do any type of up-rating.


So there is a double-barrelled problem.  There is one problem of what do you do to replace the lines that are providing the load with service today; and, secondly, where does the new 500 kV circuit go?


So let's be clear it is a dual problem.


MR. SPERDUTI:  It's a dual problem that has never been studied.


MR. NETTLETON:  But the reality is, Mr. Sperduti, the issues list says:  Have all reasonable alternatives.


I think cutting off load that is currently being served to it by a 230 circuit would not, at least to those customers, be considered reasonable.


MR. SPERDUTI:  We're not going to argue the point, 

Mr. Nettleton.  We're just going to understand what has been considered and what hasn't been considered.


MR. NETTLETON:  Right.


MR. SPERDUTI:  You're telling me that it hasn't been considered.


MR. NETTLETON:  We want to be clear as to why and what Mr. Chow's reasons were for it not to be considered.


MR. SPERDUTI:  What he said specifically was that you would have to find somewhere else to put that capacity while you are up-rating.


MR. NETTLETON:  Why don't we go back and ask 

Mr. Chow?


MR. SPERDUTI:  Sure.


MR. CHOW:  As a requirement to replace a 230 kV line, you have to maintain supply to the customer.


What, in fact, you are doing, then, is building a big enough structure on that right-of-way to both serve the load and also carry the 500 kV line.  For that, you need bigger structure, you need wider right-of-way.  And as Gary said, it needs to be examined to your question about which right-of-way are you looking at.  How much room is there?  But it will require wider right-of-way in terms of what the actual physical requirement of the width of that line.  You have to at least accommodate a 500 kV structure.  

MR. SPERDUTI:  Would the additional land that you would need, if you were going to go that route, be less than the additional land that you need to build a whole new 500 kV line adjacent to the 230 line?  

MR. CHOW:  That I cannot answer right now.  

MR. SCHNEIDER:  We don't have that with us.  

MR. SPERDUTI:  Is that going to be studied as an alternative before the hearing?  Will I ever get a definitive answer to the question?  

MR. NETTLETON:  Mr. Sperduti, you can ask the question, but the purpose of this proceeding is to clarify what is included in the prefiled application materials.  

What Mr. Chow and Mr. Schneider have said is that that analysis has not been included in the prefiled application.  

MR. SPERDUTI:  With all due respect, Mr. Nettleton, it's not for you to define the scope of this enquiry, it's for the Board.  I didn't see anywhere in any of the material issued by the Board where it says that this process or this technical conference is limited to what has been filed.


MR. NETTLETON:  Why don't you go back and look at what the procedural order looks and says and why don't you go back to the decision that was taken when the motion was made by Pollution Probe?  

MR. SPERDUTI:  As far as I understand it, this process is intended to deal with the issues.  And the issues include an assessment of alternatives.  

If I happen to raise an alternative that you haven't considered, then I don't think that it is objectionable for me to ask the question.  I think if the answer is, We haven't studied it, I think it is fair for me to say, Are you going to?  

MR. NETTLETON:  Let's be clear, Mr. Sperduti.  

Paragraph 5 of Procedural Order No. 3 says, and I quote: 
"A technical conference involving Board Staff, intervenors and Hydro One will be convened in the Board's North Hearing Room located on the 25th floor, 2300 Yonge Street, Toronto, Ontario, Monday October 15th, 2007, at 930 a.m. and may continue on Tuesday, October 16th, if needed.
"At this conference, Hydro One will provide an overview of its prefiled evidence and there will be an opportunity for questions by intervenors and Board Staff.  Those parties that wish to provide written questions to Hydro One in advance of the technical conference shall submit their questions to Hydro One with copies to the Board and all intervenors by Monday, October 1, 2007.  Note that parties are not required prefile their questions.  The technical conference will be transcribed.


The purpose of that read in, Mr. Sperduti, is that it is the prefiled evidence that we're here to speak to, not additional questions that relate to matters outside that prefiled evidence.  

The issues list has included as one of the issues reasonable alternatives.  What Mr. Schneider and Mr. Chow have said is that they have not included the analysis of the option that you're speaking of, and it's not part of our application.  

MR. SPERDUTI:  We disagree, then, on the meaning of that paragraph of the Board's order. 

MR. NETTLETON:  Then I suggest, sir, you take it to the Board.  

MR. SPERDUTI:  Maybe I will, Mr. Nettleton.  But first I want to ask the questions and understand the responses.  But I don't think that this order precludes me from asking questions about an alternative that you haven't considered. 

MR. NETTLETON:  It doesn't compel answers, either.  

MR. SPERDUTI:  There is nobody here to adjudicate who is right and who is wrong.


MR. NETTLETON:  That's why I say, sir, why don't you take it to the Board because these witnesses are not going to respond to your questions.  

MR. SPERDUTI:  Then let me put my questions on the record.  And then maybe the Board will ask them to respond.  

You have indicated to me that you haven't considered the option that I have put to you.  You have stated that up-rating from a 230 to 500 kV line would require a larger tower, and possibly a larger right-of-way.  

I have asked you a question about the width of that larger right-of-way and whether it is less than the width of the right-of-way that you are proposing to acquire and combine with the other existing rights-of-way.  

MR. NETTLETON:  What Mr. Schneider has indicated is that he has not done the analysis to give you an answer to your question.  Let's move on.  

MR. SPERDUTI:  And my question is:  Are you going to do that analysis?  And if not, why not?  

MR. NETTLETON:  We are not here in this technical conference to answer to or respond to interrogatories that require additional information.  

If you want to frame your question and you think it is an appropriate question for an interrogatory, do so through that process, sir.  

MR. SPERDUTI:  I understand that your witnesses are not going to answer the question.  And I am going to let the record show that they're being directed, I think, to not answer the question by you based on your interpretation, Mr. Nettleton, of the Board's procedural order.  

MR. NETTLETON:  We have been clear, sir.  On October 10th I wrote a letter to parties and no one, including PowerLine Connections, wrote any response to my letter indicating that they took issue with the proposed approach that Hydro One had clearly articulated in advance of this process.  

MR. SPERDUTI:  I don't agree with the way you have framed the process, Mr. Nettleton.  And if I hadn't been out of the country, I would have written a letter to object to it.  But in any event, I will move on. 

MR. NETTLETON:  I am sure Borden Ladner Gervais is a large enough law firm to expect other counsel to be there while you are not. 

MR. SPERDUTI:  And Hydro One is a large enough organization to be able to answer our simplistic questions.  

Now, moving on.  

Looking at the near-term and interim measures.  Have you considered any other options, besides the construction of a new line, to bridge the gap in the shortfall of transmission capacity?  

MR. CHOW:  As I indicated, we are not signing up standard offer wind generation development in the Bruce area.  

MR. SPERDUTI:  Hmm-hmm.  

MR. CHOW:  That's a non-transmission option.  

MR. SPERDUTI:  But in terms of a technical investigation, have you considered any other ways of finding that 1000-megawatt shortfall of capacity that you would enjoy with the construction of a new line?  

MR. CHOW:  I don't quite understand the thousand megawatts of shortfall.  Where is the thousand from?  

MR. SPERDUTI:  Whether it is a thousand or whether it is 1400 or 1500 megawatts of shortfall, there is, as I understand it, a shortfall between the ultimate generation expectations from Bruce and the near-term and interim measures.


What I am trying to understand is, apart from the orange zone, is there any other technical investigation that you have done to find a way to bridge that gap, the shortfall in the transmission capacity?


MR. CHOW:  As part of the near-term measure we are adding a lot of reactive compensation, which are not transmission lines but transmission facility at the stations.  That we are doing.


We are doing generation rejection, which is not a transmission line, it's a control action.  

MR. SPERDUTI:  Right.  

MR. CHOW:  Beyond those engineering-type of solutions for the power system, I am not exactly sure what else you are looking at.


MR. SPERDUTI:  I was thinking in my mind that you might combine the near-term and interim measures with an up-rating of an existing 230 kV line.  That is one idea that I had in my head that might help you bridge the gap between the generation expectations and the transmission capabilities.  

What I am asking is - and I think I know what your answer is - have you considered any other similar type of technical investigation or option, combining the near-term and interim measures with something else to make up the transmission capacity shortfall?  

MR. CHOW:  With respect to the upgrading of the line, we are upgrading our Hanover-to-Orangeville lines so they can carry more power.  We are doing that as a near-term measure.  

So you could say we are looking at voltage support.  We look at bigger wires on some of the circuits.  We are looking at generation site solutions.  We are looking at control action solutions.  

So it's a fairly broad examination in terms of types of solutions we are applying to the Bruce system.  

In terms of what else do you do beside interim and near-term measures, we said we still have the series compensation in the back pocket; but again, the interim measure, by the definition of the interim measure, it is to be used as a measure until the line comes in service.

MR. SPERDUTI:  I don't mean to cut you off if you have something else.

MR. CHOW:  Otherwise, it is not an interim solution.  It becomes now a long-term solution.

MR. SPERDUTI:  Maybe that is not so bad.

So the shortfall that we see in the chart that is up there now, capability with near-term and interim measures, where we have the red line and we have the green line --

MR. CHOW:  Yes.

MR. SPERDUTI:  -- does the green line include or not include the series compensation?

MR. CHOW:  It does not.  There is a note at the bottom there under the legend that indicates it does not include series compensation.

MR. SPERDUTI:  So if we were to include series compensation --

MR. CHOW:  Yes.

MR. SPERDUTI:  -- how far up would that take the green line?

MR. CHOW:  My recollection, we'll get another unit up.

MR. SPERDUTI:  So what would the shortfall in transmission capacity be if you combined your near-term and interim measures with series compensation?

MR. CHOW:  It would be 1000 megawatts.

MR. SPERDUTI:  That's where I was getting my 1000 megawatt number from in my mind.

MR. CHOW:  Again, I have to say the interim measures are what they are, interim measures.  So you are adding a lot of interim measures and using it as the basis for developing a plan for long-term.

MR. SPERDUTI:  Apart from the non-transmission component of the interim measures, what else makes those measures interim only?  Is there a technical or scientific reason why those near-term and interim measures - the transmission-related ones, not the non-transmission - why they couldn't continue on indefinitely?

MR. CHOW:  One of them is generation rejection.

MR. SPERDUTI:  I am setting that one aside.  Apart from generation rejection, is there any reason why the transmission-related near-term and interim measures could not extend beyond the interim?

MR. CHOW:  You remove the orange zone, you remove the GR from discussion, the only one left, I presume, is series compensation.  There are only three.

MR. SPERDUTI:  The risk of being a lawyer at a technical conference without an expert beside you is you sometimes need to be reminded about what certain acronyms mean.  Remind me what the GR is.

MR. CHOW:  Generation rejection.

MR. SPERDUTI:  So the near-term and interim measures include generation rejection?

MR. CHOW:  Yes.

MR. SPERDUTI:  And series capacitors?

MR. CHOW:  Not on the slide that we had shown at that point.

MR. SPERDUTI:  Is that it behind you there now?

MR. CHOW:  The first two are the ones that we are indicating are the ones that we propose Hydro One to install.  The third one, which is series compensation, is possible, but at this time there is no decision on that.  

Sorry, the first one is not Hydro One.  The first one is in effect the orange zone.  Sorry.

MR. SPERDUTI:  Can we go back to the slide with the green line, again.  In effect, because series compensation isn't included in this green line --

MR. CHOW:  Yes.

MR. SPERDUTI:  -- the only near-term and interim measure that is included in the green line is not granting contracts for generation developments and generation rejection?

MR. CHOW:  And also the near-term measure of up-rating the Hanover-to-Orangeville 230 kV line and providing reactive support in southwestern Ontario.  All four together give you the capability indicated by the green line.

MR. SPERDUTI:  Now, sticking to the dynamic and static reactive resources.  Is there any reason why those would have to be taken out of the system in 2009-2010, or is it possible, from a technical perspective, to leave them in and let them continue?

MR. CHOW:  The 2009 and 2010 indicator in-service date will remain into long term.

MR. SPERDUTI:  They will remain, and then the up-rating of Hanover, which I am going to come back to in a second, that is again a permanent --

MR. CHOW:  Yes.

MR. SPERDUTI:  In the up-rating of the Hanover to Orangeville line, are you acquiring additional right of way for the up-rating of that line, or is the additional right of way that you are acquiring through there associated with the new line?

MR. SCHNEIDER:  There is no additional right-of-way requirement for the up-rating of the Hanover-to-Orangeville circuit.  What we're doing there is a couple of things.  We're, in effect, stretching the line tighter, and we're doing that because we want to make the clearance off the ground higher so that you can put more power through it.  When the power goes through the lines, they sag.  If you put more power through it, they heat more; they sag more.

In the layman's terms, that's what we're trying to do, and we're doing that in a couple of ways.  We're re-tensioning; we're pulling the wire tighter.  And for a selected number of structures, we're moving the conductors on the lower cross-arm on the tower up to a modified middle cross-arm.  So we're, in effect, raising the conductor off the ground at selected locations to increase the clearance from the ground.

MR. SPERDUTI:  How much additional capacity are you going to be able to squeeze out of those lines by doing the things that you just described?

MR. SCHNEIDER:  On the slide there, it is about 400 megawatts for both, the dynamic and static reactive resources and the Hanover-to-Orangeville up-rating.


MR. SPERDUTI:  Can you put the slide back up with the map, please?  Is that the one?  That's the one.

Back to the questions that Mr. Nettleton was loath to have you guys answer, but which I am actually understanding better now that you have told me you actually are up-rating part of this line.  What are you doing between Orangeville and Hanover during the up-rating process?  Where is the load going while you are pulling these lines tighter?

MR. SCHNEIDER:  I can be corrected if I am wrong, but I believe we would be building a bypass.  We wouldn't be building a bypass?

MR. SABISTON:  What we're doing is there are two circuits on this line -- John Sabiston of Hydro One -- what we are doing between Hanover and Orangeville is it is an existing two-circuit 230 kV line.

To facilitate the upgrade, we will have one circuit out of service while the other circuit continues to carry the load; and so we do one circuit at a time, therefore being able to keep service to the customers while we do this very important work.

MR. SPERDUTI:  And so it is possible to find somewhere to put the load.  Is the line from Bruce to Hanover also a two-circuit line?  Let me back up.  

Is there a 230 kV line coming from Bruce to Hanover?

MR. CHOW:  Yes.

MR. SPERDUTI:  Is it a two-circuit line?

MR. CHOW:  It is a two-circuit line.

MR. SPERDUTI:  Has any consideration been given, or would it matter in the long run, to doing the same thing with that section of the line that you are doing with the more southerly section of the line to increase capacity there?

MR. CHOW:  I think you have to look at this picture from a system perspective.

In the IESO study, they identified the limiting part of the network.  Not every section of the network is critical at any particular time.

So their study identified that Hanover to Orangeville, if you upgrade that piece of line, you will gain capacity overall.

Now, if you're not using a certain line, upgrading its capacity is not going to help the total picture.  So IESO essentially identified the critical section.  It's one that is possible to upgrade, and it is not possible to upgrade forever.  There is a certain amount of improvement you can't do with the existing structure.  Beyond a certain point, you either change the structure or you build a new line.

When you asked the question of me a while back, I thought it was in the context of changing the existing 230 kV line to 500,000 volts.  What we are doing here is maintaining the line at 230,000 volts; just pull the wire tighter.  There is a big difference of upgrade. 

MR. SPERDUTI:  I understand.  I'm not suggesting the answer you gave me a few minutes was incorrect at all.  I am better understanding, myself, what is happening.  

MR. NETTLETON:  So to be clear, up-rating does not mean changing to a 500 kV circuit.  

MR. SCHNEIDER:  I would like to add just a clarification.  I thought I heard you say that this is, in fact, what you were trying to get at before, in terms of modifying 230 kV right-of-ways.  I don't believe it is.  

The map is a little bit unclear in this area from the Bruce plant to Orangeville.  That blue line on the legend represents a 230 kV line.  But certainly, if everyone has read the application, we all know there is a 500 kV line on that same corridor.  So that, in fact, is a red and a blue line although it only appears blue in that case.


You mentioned are we looking at expanding or modifying 230 kV corridors.  There is a 230 kV line on that corridor but it is a 500 kV corridor as well.  In fact, that is the corridor proposed in the application.  

MR. SPERDUTI:  To be fair to me, I was throwing out one idea of an additional item to combine with other near-term and interim measures to eek out more transmission capacity.  I am not an engineer, so you know, I may be pitching it in an overly simplistic or not technically feasible manner. 

What I was really driving at is, what else can be done to upgrade existing facilities, combined with the near-term and interim measures that you are proposing to avoid the need or delay the need for a 500 kV line.  That is what I was driving at.

So you got another 400 megawatts of capacity by combining the reactive things with the stretching of the line.  

Have you determined whether or not it's feasible to do the same thing between Bruce and Hanover?  And if so, how much additional capacity, if any, you would get from doing that?  

MR. SCHNEIDER:  I think Bob just answered that question in saying that wasn't the limiting component of the system.  So doing that wouldn't get you any capacity.  Bob can correct me if I am wrong. 

MR. CHOW:  That is it exactly.  When you look at a system, just by increasing a particular section, it does not necessarily to increase the capability of that system.  

Now, in some cases, you may make a wire bigger, but then a voltage issue could keep you from going to the high-voltage level.  It is quite complex.  

MR. SPERDUTI:  I believe it. 

MR. CHOW:  You have to take a look at all of the constraints and there is voltage, stability, line loading.  They all have to work together, not just to have one element of the power system, improve on it and ignore the other two or three.  

MR. SPERDUTI:  What I am asking is:  Did you do the study to lead you to the conclusion that up-rating the line between Bruce and Hanover would not add any capacity, or is that a conclusion that you are drawing today without the study?  

MR. NETTLETON:  Mr. Sperduti, Mr. Chow has answered that question.  Mr. Schneider has then answered the question again, with confirmation from Mr. Chow.  Let's move on.  He said that the bottleneck is between Hanover and Orangeville and that is why there is up-rating going on between Hanover and Orangeville.  If you make the bottle wider between Hanover and Bruce, you're not getting any extra juice.  

MR. SPERDUTI:  I understand the answer.  I just don't know where it came from.  If it has been studied, that's one thing.  If it hasn't been studied and you are -- 

MR. CHOW:  It's from the IESO study.  When you look at the system limitation you look at all of the aspects of the system.  

MR. FALVO:  Yes, I think in fact that section that was up-rated actually had a lower capability than the other section you're talking about.  It was simply to bring it back up to the rating that is comparable to the other one.  

And from what I understand, those are measures that can be done.  They're reasonably feasible and beyond a certain point you're getting into a much more complicated and costly change.  

MR. SPERDUTI:  When you gave answers as a panel to some of the questions put to you this morning by Pollution Probe, you indicated that the generation capabilities in the slides are the maximum capabilities that you are projecting for the facilities, wind and Bruce.  

MR. CHOW:  Yes.  

MR. SPERDUTI:  Just let me understand.  How often are you running at peak capacity or 100 percent capacity now for both wind and nuclear at the same time?  

MR. CHOW:  I don't have that information at hand.  

MR. SPERDUTI:  Is that something that you can provide to us?  

MR. CHOW:  As Gord has indicated, it's something you could submit in the interrogatory part of the proceeding and we give you an appropriate answer at that time.  

MR. SPERDUTI:  I understand I can ask it as an interrogatory and I will.  If you don't know, then I guess I will have to.  Is that an objectionable question, 
Mr. Nettleton?  I saw you pushing your microphone there.  

MR. NETTLETON:  It was just simply whether you were going to follow up with Mr. Chow's answer and it seems like you are.  I was waiting to give my broken record speech, but if you want me to again, I can.


MR. SPERDUTI:  I can spare you the trouble and tell you I know what you're going to say, but indulge me and let me ask.  

In order to understand the need for the line and the justification for the line, because it is based, as it is, on maximum output and planning for maximum output, it would be helpful for us to know how often, what percentage of the time both nuclear and wind are running at full capacity in the existing scenario.  

MR. NETTLETON:  So with respect to the 15 megawatts of wind generation that is currently in the system, as compared to the over a thousand megawatts that are planned in the future that are scheduled to come into play in the 2014 time horizon?  You're asking our witnesses to speculate as to when that might happen?  

MR. SPERDUTI:  No,  I want to know what percentage of the time they're both cranking away at full freight.  Because when the wind is blowing, it doesn't matter if there is one mill or five mills. 

MR. NETTLETON:  That assumes all of the windmills are in one specific geographic area.  Mr. Chow had put on the screen all of the different windmills and wind locations.

MR. SPERDUTI:  I saw that.  But I think that the information would still be appropriate. 

MR. NETTLETON:  Why don't you ask the question as a part of an interrogatory and as Mr. Chow has said, we will look at it.  And if we think it is relevant, think it is something that can be done, we will look and see.  

MR. SPERDUTI:  Or if the Board orders it. 

MR. NETTLETON:  You can go that route if you want to.  

MR. SPERDUTI:  Just give me a second.  

MR. ROSS:  Would it be appropriate for me to ask a very quick question in the interim?  

MR. SPERDUTI:  Go ahead.  

MR. ROSS:  Is that acceptable?

MR. NETTLETON:  Let's let the record reflect the fact that Mr. Sperduti is consulting with I believe an expert witness of Pollution Probe relating to further questioning, which goes to the point that Mr. Sperduti indicated before was that he did not have expertise with him.  So that's helpful.


MR. SPERDUTI:  I don't have expertise, Mr. Nettleton, but happily over lunch Peter offered to answer any question I might have.


MR. NETTLETON:  Mr. Sperduti, if you need a break to have that discussion, by all means.


MR. SPERDUTI:  No.  I'm going to continue.  Sticking with my earlier line of questioning about capacity, sticking to nuclear, what proportion of the time currently is the nuclear-power generation running at full capacity?


MR. CHOW:  I don't have the information right now, but again, nuclear is a base load.  The expectation is it would be running quite often.


MR. SPERDUTI:  I will save it for an interrogatory.


At some points along the proposed line there will be multiple transmission lines in the existing corridor, combined with what I will call the new corridor, which is what you are proposing to construct.


So what is the maximum number of lines that you have in any given stretch of the corridor, including the proposed line, if you are given leave to construct it?


MR. SCHNEIDER:  Along the Bruce-to-Milton proposed route?


MR. SPERDUTI:  Yes.


MR. SCHNEIDER:  The maximum number of tower lines is four.


MR. SPERDUTI:  Does that vary from place to place or is that consistent through the whole thing?


MR. SCHNEIDER:  It varies from place to place.  In fact, part of our presentation in tomorrow's panel deals directly with profiles along the right-of-way, numbers of structures, how it looks.


MR. SPERDUTI:  Are there other lines in Ontario where you have four lines strung through the same right-of-way?


MR. SCHNEIDER:  There are several places where there are a number of tower lines along the same corridor.  I don't have the information specifically to say whether four is the number or not, but there are several locations.


One example is across the top of the greater Toronto area, specifically around Highway 407.  There is another location called the Finch corridor, just south of that, across the top of the GTA.  Several tower lines are on that corridor, as well.


MR. SPERDUTI:  How does the length of those areas, where there are several tower lines, compare to the length of the Bruce-to-Milton facility if you are given leave to construct your proposed line?  Are we talking about a stretch of the line that is ten times longer than the examples that you have given to me, or is it twice as long?


MR. SCHNEIDER:  I guess on this map, when I responded that there are as many as four tower lines on the corridor, we're talking about the location coming out of the Bruce nuclear facility, because, as you can imagine, that is the most congested in terms of numbers of lines coming out.  So you are looking at this area here.


Now, you will see a 500 kV line comes off of that corridor south, a 230 comes south, another 230 joins the corridor here.  So it is really in this area where you have as many as four.


Now, the example I gave around the GTA, you are looking at a similar distance, if I can say, without having assessed it, but looking at the map, coming across the top of Toronto, you've got blue and red lines here, as well, some of which are along the same corridor. 


Again, without having looked in detail, look at the map.  You can see that, yes, there are other places in the province, and I pointed out one, where there are a number of lines on the same corridor, 500 kV and 230 kV.


MR. SPERDUTI:  I am just thinking about reliability and putting all of your eggs in one basket, as I characterize it, and looking for other examples of where you have this many lines stacked up in the same corridor for this distance.


Without going and doing the analysis, would you say that this is comparable to other areas of the province?


MR. SCHNEIDER:  As I believe Mike mentioned earlier in the presentation, that there are many instances in the province where there are multiple lines on the same corridor.


MR. SPERDUTI:  As many as four?


MR. CHOW:  I want to maybe be helpful here.


As Gary has indicated, the section where we have four major lines along the same corridor is between Bruce and what we call Willow Creek Junction.  The distance of that is tens of kilometres, I believe.


MR. SCHNEIDER:  Again, it is the area coming out of the Bruce facility.


MR. CHOW:  We're not talking about the entire Bruce and Milton lines consisting of four tower lines.


MR. SPERDUTI:  How many tower lines between the junction and Milton?


MR. CHOW:  Currently there is one 500, one 230 and for this project we will add another 500 kV line.  In many cases where we indicated, the 500 kV line is the superhighway for carrying the power.  So the consideration here is whether they are a similar corridor, of which there are multiple 500 kV lines.


Now, double-twinning of 500 kV line, as indicated by Mike earlier this morning, is a fairly common configuration in Ontario.  The big ring around Toronto of 500 kV essentially consists of two 500 kV line on the same corridor, right around from Bowmanville all the way across to almost Nanticoke, or Milton at least.


Now, you talk about a very long line, which is a multi-circuit line.  The line going from Darlington all the way out to Kingston-Lennox consists of a double-twin line, and that is a fairly long corridor.


MR. SPERDUTI:  Now, I want to turn for a moment to the written interrogatories that I sent on account of this technical conference on behalf of PowerLine Connections.  I and others, including Board Staff, have asked for production of information, including, in my first question, OPA's files including their analysis of the project compared to other alternatives.


In response to that, I have a PowerPoint presentation comprising, what, 16 pages or -- sorry, more than that.  I don't want to short-sell you.  Twenty-two pages.


Is it Hydro One's position that we're going to receive the documentary production that we have requested as part of the IRs?


MR. NETTLETON:  No.  Hydro One's position is that the purpose of this proceeding was for Hydro One to present an overview of the prefiled application to facilitate and help parties understand the material that has been filed as part of that prefiled filing.  That's what we've done, Mr. Sperduti.


The form of the question that you have asked is in the form of an interrogatory.  It's seeking additional information and we're not prepared to respond to that in this proceeding.


Whether we respond to it in other proceedings, namely the interrogatory process, is a debate and is a topic for another day.


MR. SPERDUTI:  But to the extent that your prefiled material includes a description of alternatives, including the alternatives that you have identified on your slide on page 15, to the extent that your prefiled material includes a description of those alternatives, we are looking for the backup information, which must be available to support the conclusions that you have reached.


So we are asking for production of the backup material, and I suppose what you're saying is, if we're going to get it, we will get it as part of the IRs, but not today?


MR. NETTLETON:  And that is a big "if".


[Laughter]


MR. NETTLETON:  The reason I say that, Mr. Sperduti, is the information that Hydro One is relying on is set out in its application for purposes related to the approval that it has sought from the Board.  The information and analysis that it will be providing, if asked, will be in the form of the response that it provides.


This isn't akin to some form of discovery process that you may be used to in respect of court proceedings.  

MR. SPERDUTI:  Mr. Nettleton, I think it is incumbent on Hydro One to make its case to the Board, and if it is going to take the position that the backup material is not relevant, then I don't know how the conclusions can be justified or supported or accepted by the Board.  But you are right. 

MR. NETTLETON:  It's a question of degree, sir.  

MR. SPERDUTI:  That will be a debate for another day.  But rest assured that if Hydro One takes the position that they're not going to produce the backup information, that will certainly have to be a matter for the Board to condone or not.  

So the question that I have is No. 1; that's for another day.  

The question that I have as No. 3, producing assessments undertaken by OPA, HONI and IESO regarding technical impacts of the two options referred to in a March 23rd, 2007 letter which is part of the filings.  I presume I get the same answer to that, Mr. Nettleton?  

MR. NETTLETON:  Correct, and with the caveat with respect to both questions, sir, the purpose of this proceeding has been to discuss the topics that are included in both questions.  

Hydro One has given a presentation.  We are now -- it's now quarter to 3:00.  The whole day has been spent on that presentation.  

Parties have had the opportunity to ask questions.  The presentation has dealt with the alternatives.  Representatives from OPA and the IESO have been here to discuss.  This has hopefully been an informative process.  That is what the intent has been.  

MR. SPERDUTI:  But the fact remains that the questions aren't answered. 

MR. NETTLETON:  The questions are seeking additional information that Hydro One has stated, since October 10th, would not be the subject matter of this proceeding.  This is not some form of oral interrogatory process.  That was never how this proceeding was characterized.  

MR. SPERDUTI:  I imagine that I'm going to get a similar response when I launch into my EMF stuff, perhaps even a stronger objection to the questions, but as I say, Mr. Nettleton, indulge me.  Let me ask my questions and if you think they're improper, or for another day, fine.  We don't have to debate it.  We will ask again at the IR process and when you refuse to answer it there, I suppose we will ask the Board for directions.  But here is where we are.  

I have asked a number of questions in my written interrogatories about EMFs and specifically our concern is how they factor into the costs and benefits of the project and how they factored or didn't factor into the analysis of alternatives.  So it is within that context that I am asking these questions.  

MR. NETTLETON:  Right.  Mr. Sperduti, I think it is fair, if you want to talk to the presenters about that in the context of whether or not specifically EMF was a factor or an evaluation criteria that was used with respect to the options that were developed or that the options were screened on that basis, I think that is fair.


But as it relates to the topic, specifically concerning the Bruce-to-Milton project, again, project construction and costs are matters that are going to be discussed tomorrow.  

MR. SPERDUTI:  I had asked about how EMFs factor into HONI's analysis of, let's start with a cost-benefit analysis.  

In your slide where you look at project-evaluation criteria, you look at capability, effect on other paths, proven technology, reasonable relative cost and consistent with land-use policy.  

Is the impact of electromagnetic fields part of any one of those categories as far as a qualitative or quantitative criteria?  

MR. SCHNEIDER:  No.  

MR. SPERDUTI:  Mr. Nettleton, did you say we're going to do risk factors tomorrow?  

MR. NETTLETON:  I didn't discuss risk factors.  I said that project cost and construction are going to be matters that are going to be dealt with tomorrow.  

MR. SPERDUTI:  Have EMFs factored into HONI's analysis of project risk factors?  

MR. SCHNEIDER:  Maybe I am just confused by the question.  The slide I thought you were referring to is the slide that was used to screen the options.  

MR. SPERDUTI:  Yes.  

MR. SCHNEIDER:  What you see on the slide are what you described as the criteria across the top.  But I think what you're asking me is, once the project was selected or the plan was selected, did we look at risk factors such as EMF?


MR. SPERDUTI:  Yes.  

MR. SCHNEIDER:  Again, I think that is tomorrow.  

MR. NETTLETON:  When I talk to project cost and project evaluation, that's -- I'm sorry.  We're at cross-purposes here. 

MR. SPERDUTI:  Okay.  All right.  That's why I asked the question before I asked the question.  

MR. NETTLETON:  If I knew what the question was, I could understand it better.  

MR. SPERDUTI:  I will come back to it tomorrow.  

In terms of understanding from a technical perspective the existing magnetic field and what that field will become after the line is constructed, are these questions, also, Mr. Nettleton we are going to address tomorrow?  

MR. NETTLETON:  Yes.  

MR. SPERDUTI:  I will save all those questions. 

MR. NETTLETON:  When I say "address", you can ask them tomorrow.  I'm not sure they will be addressed to your liking.  

MR. SPERDUTI:  I'm getting used to it.  

And public consultation comes tomorrow too, as I recall?  

MR. NETTLETON:  Correct.  

MR. SPERDUTI:  Could we pull up the slide again with the map.  I'm focussing for a moment on the area surrounding Hanover.  There is what many of the landowners in our group call the Hanover jog situated in about that area.


MR. SCHNEIDER:  We call it the dip, but jog is okay.


MR. SPERDUTI:  The Hanover dip.  What is the technical reason for the new line to follow that dip?  Is there a reason beyond just following the existing corridor?


MR. NETTLETON:  Mr. Sperduti, again, the topics for tomorrow will be technical design, construction, project cost and economics, schedule, land requirements and consultation.  

Today's panel was intended to discuss the topics of need and the alternatives and the interim and near-term measures.  

It was that piece that got us into the discussion of the project and why Bruce-to-Milton was selected.  

In terms of specific matters relating to the route, I would suggest that that, again, falls within category 2.  

MR. SPERDUTI:  Okay.  Now, there are a number of design measures, as I understand it, or design factors that can be implemented that would affect the nature and extent of the electromagnetic fields surrounding the lines.

I am happy for you to tell me, again, Mr. Nettleton, that we're going to deal with this tomorrow.  This is a detail design issue, not a macro design issue, from Hydro's perspective?

MR. NETTLETON:  Yes.  Again, the purpose of this panel was to have the involvement of the OPA and the IESO here today.  So, again, technical design is a specific area that was outlined in our correspondence of October 10th, and it indicated that that was a topic that would be discussed on Tuesday.

MR. SPERDUTI:  Those are my questions.

MR. MILLAR:  Thank you, Mr. Sperduti.  


It is almost 3 o'clock.  Perhaps we should take a short break.  Before we do, let me just take a roll call to see who is left.  There is only so long we can impose upon the court reporter to sit today.  So I would like to get at least a guesstimate as to how long people might be. 


MR. PAPPAS:  Chris Pappas.  I don't intend to be very long, and hopefully I understand the problems with this process versus an interrogatory process.  So I would ask that when I am up, I can make it pretty short if we don't have to keep hearing why they consider them to be, if they think it is interrogatory, that's all they have to say, and perhaps the Board could comment, and that way we don't have to hear why again.

MR. MILLAR:  I am sure Mr. Nettleton will keep that under advisement.  Who else?

MR. ROSS:  Quinn Ross.  Maybe 10, 15 minutes, tops.

MR. McLENNAN:  Alec McLennan for Peter Fallis.  Probably half an hour.

MR. MILLAR:  Just to let people know where we stand, we have been crossing off a lot of questions.  I imagine some of them will be taken up in the interrogatory process instead.  I think we will be 20 minutes, something like that.  So it looks like we will be okay.  

Why don't we break until 3:15 and we will resume again then.  Thank you.

--- Recess taken at 2:56 p.m.

--- On resuming at 3:15 p.m. 

MR. MILLAR:  Okay, I think we will get started again.  Mr. Pappas had indicated that he would like to go next.  I'm not sure if anyone really cares.  

MR. SPERDUTI:  Mr. Millar, just if I could. 

MR. MILLAR:  Yes. 

MR. SPERDUTI:  During the break, I had an opportunity to consult with Pollution Probe's expert, and he and I had an interesting discussion about a few additional questions that might be asked.  But I thought, with your indulgence, that it would be probably easier if he asked the questions of the witnesses rather than me doing it, because I won't do as good a job, I'm sure.  So with your indulgence, and Mr. Nettleton, with your agreement, can I invite Peter to ask a couple of more questions?  

MR. NETTLETON:  I think, again, we have indicated all along that we will try to be as accommodating as possible.  

That's fine.  

MR. MILLAR:  On that ways us why don't we allow for that right now, and then we will get to Mr. Pappas. 

MR. LANZALOTTA:  I'm sure this will go relatively quickly.

Further questions by Mr. Lanzalotta 

MR. LANZALOTTA:  Earlier there was some discussion about the Hanover-to-Orangeville 230 kV line.  You mentioned it was being upgraded.  One of the things being done to it was the line was being stretched to try to provide a little tighter clearance.  

Is this line one of the older 230 kV lines on the system?  Is that why it is susceptible to this type of upgrade?  

MR. SCHNEIDER:  You're making an inference the age of the line is related to whether or not you can do this or not?  

MR. LANZALOTTA:  I was asking if that was at all related, yes.  

MR. SCHNEIDER:  I'm not aware of whether or not there is a relationship or not.  I'm not sure if Bob or Mike want to comment.  

MR. FALVO:  I am not aware of age.  What we understood of that section of the line was that the capability of that section was less than the capability of the other section from Bruce to Hanover.  In fact, it is only the emergency rating of the line that had a lower rating.  So it was that section of the line in the characteristic of how quickly it would sag and be able to carry an increased capability for a limited period of time is what Hydro One is addressing in what we're calling this up-rating.  

MR. LANZALOTTA:  I see, thank you.  Are any of the 500 kV circuits on the system susceptible to upgrade by using the stretching technique that you know of?   

MR. FALVO:  Very few of the 500 kV circuits, as they're operated today, are thermally limiting.  But that would be, I believe, a case-by-case basis of identifying if there is a potentially limiting section and what would be 
-- there are lots of ways of solving it.  

MR. LANZALOTTA:  Have you considered doing that evaluation?  

MR. FALVO:  Of evaluating what?


MR. LANZALOTTA:  Which if any of these 500s would be susceptible to an upgrade in this fashion.  

MR. FALVO:  None of them are thermally limiting right now.  

MR. LANZALOTTA:  Now, the 230 kV lines, are any of the older 230 kV lines on the system built such that they have lower capacities than, say, a newer 230 kV line would have?  

MR. FALVO:  Gary, just help me out.  Hydro One.  All of the lines will have varying characteristics and that would depend on the size of the conductor, the tension, the sag, some underbuild or other things on the right-of-way that would affect the clearance.  

In some cases, various sections of the line have intentionally been built to different capabilities just as a matter of cost and based on their expected usage.  So there is a variety all over the system.  There is not one sort of standard rating on each circuit.  Again, I think it goes back to a case-by-case basis of identifying something that is limiting and determining what can be done to alleviate that limitation.  

MR. LANZALOTTA:  Do we have another question?  

MR. SPERDUTI:  Let me try again.  For this for this stretch of line between Bruce and Milton, has any consideration been given to the benefit, if any, of replacing the existing 230-kilovolt lines with newer 230 kilovolt lines?  Would that add any capacity or has that been looked at at all?  

MR. FALVO:  As I said, what has been looked at in studies was the Hanover-to-Orangeville section was identified as a limiting section.  The others have not been identified as thermally limiting.  So that section was targeted for an up-rating.  

MR. SPERDUTI:  But if you replace the existing 230 line with a new technology 230 line, rather than just stretching it -- 

MR. FALVO:  Yes.  

MR. SPERDUTI:  -- the question is could you get even more capacity out of the line.  

MR. FALVO:  In theory you could.  But if the line isn't limiting you, why would you invest in that?  

MR. SPERDUTI:  We're talking about the stretch from Orangeville to Hanover.  

MR. FALVO:  Right.  

MR. SPERDUTI:  So that is the area where I understand there is a bottleneck.  

MR. FALVO:  Right.

MR. SPERDUTI:  So one of the things you're doing is stretching the existing 230 line to get more capacity out of it. 

MR. FALVO:  And that's providing the capacity that is expected to be required.  

MR. SPERDUTI:  What I am asking is, could you get even more capacity if you replaced the line with a new technology 230 line?  Would that give you an extra boost?  

MR. NETTLETON:  Mr. Sperduti, what new technology are you referring to?  Is it HVDC?  What are you speaking of?  

MR. LANZALOTTA:  Using a modern large-size conductor and modern design.  Typically my experience is that newer lines tend to have higher capacities than older lines for a variety of reasons.


MR. FALVO:  No, but be careful.  What we said is there is a section that was identified as limiting, and Hydro One has proposed a way of fixing that to eliminate that limitation.


So certainly in theory they could spend more money and increase the capability further, but the studies are showing that that extra increase wouldn't be utilized.  So they are providing the capability that was required.  

MR. LANZALOTTA:  They match the two halves of the line together. 

MR. FALVO:  Yes.  

MR. LANZALOTTA:  So the one-half is not limiting the other?  

MR. FALVO:  Right.  

MR. LANZALOTTA:  I have just one more question.  How often does the 500 kV system experience an unforced outage that affects both 500 kV lines that are on one set of towers?  Has that happened in the last year, that you can remember?  

MR. FALVO:  That's a forced outage statistic.  Hydro One, do you have that?


MR. SCHNEIDER:  Don't have it with me.  

MR. FALVO:  I don't have that information with me.  

MR. LANZALOTTA:  Thank you.  That's all I had.  

MR. MILLAR:  Thank you.  We will move on to Mr. Pappas now.  
Questions by Mr. Pappas 

MR. PAPPAS:  Thank you.  I am going to request that this particular screen stay up for now.  Thank you.  

Now, my questions deal basically with two matters.  One is the matter of due diligence.  The other is the matter of capacitor technology.  I will state now that my understanding of approval processes and that is that the applicant come before the Board for approval with complete information.  

If due-diligence studies have not been done for any reason, then I don't believe that it is appropriate to even come before the Board until they're done.  In other words, to come before the Board without these is, in fact, frivolous and vexatious.


Now, regardless of what the Board decides, I am just asking them to consider that fact and that we don't have to go through a long lengthy process that may end up showing that, anyway.  It just simply seems to me it is a demand that you do all of your due diligence before you even seek approval.


So based on that, I therefore have to deal with the due diligence itself.


I have done a lot of investigation on this and there's this problem with the series capacitors as interim measures.


I understand that in order to put any of this technology, whether it's shunt, regardless of the nature of the capacitor technology, you must do a study before you put it on.  Now, that means you've had to have done the appropriate studies to even consider using the shunt or other devices.  


So my first question is simply, also from my understanding, is that there would have been no reason not to do the study and an evaluation with the series capacitors when the study was done already.


In other words, this project has been under consideration for a number of years.  In all of that time, there was more than enough time to consider this option and to pursue the appropriate studies, and it wasn't done.


I don't understand why it wasn't done.  This matter of the series capacitors, I'm looking at the summary of option screening results.  Now, you have "no" on the first two, and then nothing.


However, "provide required capability", you say "no".  Yet the industry says they have been providing them on lines across the world and in Canada for up to 53 years.  How can you say "no"?  You just can't say no.  There is no explanation, no nothing.  That is inappropriate.


Limited effect on other paths?  Again, that depends on how you phrase things.  The simple fact of the matter is all this technology, not just the series capacitors, but all of it, should have been employed in this province as long ago as 30 years.  There is just no excuse.


All of the data that you want to look at from every project around the world, from professional organizations, from the industry manufacturers, states that this is the way to go.  Proven technology?  Fifty-three years.  Yes, it is.  


Reasonable relative cost?  If you have my questions in front of you, if you refer to the two e-mails from ABB and Nokian, you would be absolutely clear that just in the ballpark you're talking 10 to 12 percent.  You get the same increase in capacity at 10 to 12 percent of the cost of a new transmission line by putting it on the existing line.


I have seen documentation from all of the other industry leaders and they all fall into that ballpark, 

10 to 12 percent.


This line is going to cost $635 million plus.  It is also going to cost expropriation and, therefore, land costs.


The alternate doesn't require any expropriation, so it has no land costs.  Materially it is 10 to 12 percent.  The representative from ABB makes it quite clear.  He says that:

"economically the cost of the series capacitor installation would roughly be equivalent to the cost of constructing of about 20 kilometres of a new 500 kilovolt line."


Now, that indicates that, heck, if we wanted to spend that money, we could upgrade nine lines for nine times the capacity that you're seeking to get from here.


The simple fact of the matter is, with the exception 500 kilovolts, because of problems with some of the transformers and that -- with the exception of 500, this will double the capacity of any transmission line it is put on.  115 will carry 230.  230 will carry 500, and 500, whatever your equipment can take; generally about 800.  Otherwise you could go higher, although I do know there is one 1200 volt system in the world.


But even with the 800 the fact is, if you are applying this across the province, you not only would have all of the transmission capacity you would ever need, I mean, basically we could double the carrying capacity of the entire province.  The only place where lines are necessary is where they aren't, because you need to energize an area.


This area is energized.  If they applied this whole technology and not just --


See, the problem here is we say series capacitors, but, in general, the series capacitors are put on lines with other capacitor technology.  


Most importantly is the thyristor control which is employed around the world on nuclear reactors, on giant thermal plants, and it totally eliminates any of the SSR problems inherent to those large thermal facilities.


This is all old news.  This is not some cutting edge 

-- you know, experimental.  This is old news.


I have a document that is an interview.  It is the Electrical Transmission and Generation Society.  They're interviewing a man who was involved in the building of our electrical systems from the beginning.


He refers to a study that he wrote with others in 1937 that dealt with the problems with series capacitors.  That's 1937.  How is it possible that you could not have conducted the due-diligence study in all of this time?


Moreover, the IESO report, the 2005 July that was made available in August of 2005, said straight out - no implications or anything - over and over and over, the documentation said that the Bruce-to-Milton line is no longer necessary.  It indicated how and why this technology should be used, and then all of a sudden it was still being looked at as "the outlook".


Then all of a sudden, in November of 2006, it was like it had never even been written.  All of a sudden everything is saying that, We have to have a line.  We have to have it right now.  There is nothing anywhere that I have seen that said, That IESO report was totally wrong.  We had to throw it out.  It didn't make sense.  We've done studies and proven it was wrong.  Nothing.  


In one month.  This is inappropriate.  It's as simple as that.  There is no excuse.  


I maintain, again, just based on this issue of due diligence, that we shouldn't even be here right now and we should not be here until such a time as you can come for approval with the appropriate studies done.


Other things that are wrong with this is you mention the different lines that could be done, and then you eliminate them, because this one doesn't do this, this one doesn't do this.


Given that you're willing to pay $635 million plus expropriation, why wouldn't you consider putting the capacitor technology on each of the existing lines?  You can put this on 115.  You want more transmission?


Also is the fact that Ontario Hydro has at least six other capacitor-technology projects in Ontario, one of which is now completed.


Now, obviously they got approval or you couldn't do them.  You know, again, you're doing these other studies but you couldn't get around to doing this study.  

MR. MILLAR:  Mr. Pappas, I don't mean to cut you off, but I think the purpose here is to ask technical questions of this panel.  

MR. PAPPAS:  I will leave that as a preamble and I will ask the straight question.  Thank you very much.  

MR. MILLAR:  Thank you.  

MR. PAPPAS:  My first question, I am going to change this a little bit is I won't ask what, because that goes too much to interrogatory.  So I am just going to ask:  Regarding the application of interim measures, what studies were done for that?  Like I say, you had to have done studies.  Were studies done?  I will just simply ask that.  I don't have to know the names of the studies.  I don't have to know the results.  I just want to know, were studies done?  You certainly are not going to hook up this possibly questionable - according to Hydro - technology without doing studies.


MR. FALVO:  Sorry, the question was the near-term measures?


MR. PAPPAS:  Yes.  Were studies done for the near-term measures?


MR. FALVO:  Yes.  

MR. PAPPAS:  Thank you.  Now, again my understanding from everything I have read is that series capacitors are used with other capacitors on systems.  Is there some reason why you didn't consider doing the studies on the series capacitors at the same time you did the studies on the system for the dynamic and shunt capacitors?


MR. FALVO:  What I would like you to understand is series capacitors are specific application.  They're in series in the line.  They essentially make the transmission lines look shorter.


We did a study on series capacitors and, as Bob has said, investigating that technology, our study is saying:  Assuming the design and the specifications and the maintenance and all of those other things, protection, for example, can be taken care of by Hydro One, the asset owner.  Our study is looking at how the system performs.


What we found was that, as Bob has mentioned in his studies, is it doesn't give you the capability that he is looking for.


MR. PAPPAS:  Given that, did you study the thyristor-controlled series capacitors or any of the other thyristor-involved series-capacitor devices? 

MR. FALVO:  Those control measures, as I understand them, are there to mitigate the sub-synchronous resonance, but they don't give you an increased capability.  

MR. PAPPAS:  No.  That's why you only have to deal with maybe 30 percent with the thyristors and the rest of the application is regular series capacitors, because they're protected by the thyristor's control unit.
 

MR. FALVO:  But I believe that we're talking about two separate things here.  The thyristor control can be two things.  It can vary the compensation and it can be used to control the sub-synchronous resonance.



In the studies, we looked at various levels of compensation, essentially various degrees of shortening the lines.  The outlook that you're referring to talked about a preliminary analysis.  It looked at 70 percent.  We found in that analysis that 70 percent achieved some things that we're looking for, but it created some other problems on the system that were unacceptable.  

MR. PAPPAS:  Yes.  

MR. FALVO:  Our study on series compensation concluded that 30 percent compensation would be effective in allowing seven Bruce units and the committed wind to be delivered, but no more.  

MR. PAPPAS:  Yes, but that's not the full.  Because if you have the proper device you've got the 30 and the 70 and you have your 100 percent. 

MR. FALVO:  No.  But the 70 percent then created thermal overloads and other things in other place. 

MR. PAPPAS:  That's why they have the other capacitor devices.  

MR. FALVO:  No.  Those wouldn't correct for thermal overloads in this case.  

MR. PAPPAS:  According to the manufacturers and that, that's why you have to do the studies, is that the appropriate -- this is all of the guys who make this stuff that you're buying.  All of the stuff that they show and what the professional organizations and IEEE and the rest of them, all say they're all talking about studies that don't show this.  And they're utilizing this.  How can you be right and the rest of the world is wrong?  I don't understand.  

MR. FALVO:  We're talking about our interpreting the technology in different ways.  What we're talking about is in specific applications on specific parts of Hydro One's existing transmission system, we would achieve certain benefits, depending on the level of compensation.  

When that was increased to something higher, then we would create some additional problems that would need to be corrected.  So the studies landed on 30 -- I believe it was 20 or 30 percent compensation on the Bruce-Longwood and Longwood-Nanticoke circuits, but you're not achieving the full capability that OPA is forecasting to be required.  

MR. PAPPAS:  I can only say to that that it seems to me, given all of the other documentation and the state of this technology across the world, that, one, studies are also influenced by the initial parameters; two, that maybe you need to do more studies, because I cannot believe that this technology that has been around so long, it is being used everywhere.  Obviously their studies were right or they wouldn't have put it on their lines.


So I submit to you that perhaps more study has to be done into this to actually show that it absolutely cannot be used and that it will not.  

This letter, this e-mail from ABB is saying, quite clearly, that, like you said, each application is different.  That's why a study has to be done on each one.  But they indicate that when the appropriate studies are done, and the appropriate devices are chosen, that you can't beat this.  By shortening the lines, the big thing about it is you're increasing the carrying capacity of the line, 115 kilovolts will carry 230.  It does that by conservation. 

One of the things about using this that you can't do with a line is that it can serve more power, get from the generator to the consumer.  You can't do that on a bare line.  What are we doing?  We're radiating away what would have been useful energy.


Now, here we have the OPA is asking all of the citizens of this province to change their lightbulbs, to buy new appliances, EnergyStar appliances.  And then there is the Smart Meters for which people will be penalized for not conserving.  Fine.

I say, in that case, the province through the OPA and Ontario Hydro should simply lead the way themselves.  You want everybody else to be compliant?  Why doesn't that apply to the utility and the OPA?


This is the greatest energy conservation that we can achieve, greater than every one of us complying with our lightbulbs and the rest of it.  You should lead by example.  

Again, I find this difficult.  I find this difficult.  

MR. NETTLETON:  Mr. Pappas, I'm glad you've had an opportunity to share your concerns, and it sounds like your views are very strong and focussed.  It sounds like another step that is contemplated in the hearing process is one which affords intervenors the opportunity to file evidence and to put their positions forward and their views forward.  


I would look very much forward to seeing Mr. Barman, again, appear as a witness and have ABB state positions relating to their positions about how the system in Ontario should be planned.  

But I do believe that in is a matter that is beyond the scope and purpose of this proceeding, and that is to focus and to clarify matters that concern the prefiled evidence that Hydro One has filed in this proceeding.  

MR. PAPPAS:  Thank you.  I will return to the questions.  Thanks for the reminder.


The passage that states: 
"The near-term and interim measures bridge the transmission-capability shortfall until the new 500 kV line is in service."


There is no mention to what degree, other than the graph.  Can you provide proof that the near-term and the interim measures -- here I am not talking about generation rejection.  If you are willing to do the study and find you could put the series capacitors on, why wouldn't that be able to continue to bridge the shortfall?  I mean, just simply as those raise the carrying capacity of the lines, there is no reason to have to build other lines.

MR. CHOW:  I provided information this morning, the series-compensation option can be viewed as an interim measure or as a long-term solution.

Mr. Pappas's comment, I am sure related, to use of series compensation as a long-term solution.  We have indicated in our solution-option comparison that when you look at that as a long-term solution, its capability is to allow the system to deliver seven Bruce units and 700 megawatts of existing wind.  There is no more capacity beyond that.

MR. PAPPAS:  No, I realize, but that is only if you put it on that one line.  There is no reason why you couldn't also put it on the other lines going from the Bruce, which would increase all of the capacity.

MR. CHOW:  The issue here is, when you are at that point, all of the transmission lines after you lose Bruce to Milton are at their thermal limit.  At the thermal limit.  The series compensation is there to allow a voltage-restricted system to reach its thermal limit, and at that point, it is reached.  All the lines are operating at maximum thermal capability.  There is no more.

MR. PAPPAS:  My understanding is that basically if lines are operating at their thermal capacity, then it would be a real good idea to upgrade the lines themselves, period, instead of building it.  Why would you continue to use old -- basically, if they're at their -- carrying, that means they're old lines, because the newer technology from the last quite a few years has better lines that resist heat loss.

MR. CHOW:  Sir, this is the first case I ever seen where a 500 kV line, Nanticoke-to-Longwood, is loaded to its full thermal rating, 4000 megawatts.

MR. PAPPAS:  Yes.  What was the date?  Is this the newer line or the older line?

MR. CHOW:  It is built in 1990 or so.

MR. PAPPAS:  Hmm-hmm.  I have to state one thing, and maybe you will understand why I have difficulty here.

In 1986, Ontario Hydro at the time had a project that it wanted to run, Bruce-Essa-Milton, back to Nanticoke.

At the end of the day, it was turned down for a very simple reason.  The hydro corridor on the Bruce-to-London route was so wide that they were able to put another line on without expropriating anything.  They had enough property.

At the end of the day, I had to think, Well, then why did we have to go through this?  You know, I can't see.  I know and I have read certain statements by the IESO, for sure, regarding why that happened.  And basically those statements, even though not directly, were indirectly impugning hearing boards.  They allowed that it was the public.  

If it was the public, that means they were able to sway the appropriate conclusions of the hearing board.  I'm sorry, I don't care what hearing board it is.  That's pretty big talk.  As far as I am concerned, they come to its decision because that's the decision that should be come to, not because somebody in politics or angry mobs or anything else swayed their concerns.  

Now, that's why I have problems with this.  I have problems accepting information that may be partial or managed in different ways.

Next, the transmission constraints.

In the case of the transmission constraints, is it that there is not enough transmission available now for these other projects to be considered, or is it that there won't be enough power until the lines -- there isn't enough power now and there will only be power when the line is in service?  Or since the Bruce reactor is not coming on till a certain date, is it that the line as it is right now does not have the capacity for these other new small projects to come on-line?

MR. CHOW:  Gary has the appropriate figure here showing the situation between now and 2014.

Currently, there is just enough capacity out of Bruce to handle the power that is there right now.  It is indicated in 2007.

The increase, the big increase, is around 2009 and 2010.  That's where we get into the shortfall.

MR. PAPPAS:  Yes, but, according to this graph, during the time between 2009 and 2012, with the near-term measures, it's above the orange.

MR. CHOW:  It's near-term and the interim.

MR. PAPPAS:  It is above the orange?

MR. CHOW:  Yes.

MR. PAPPAS:  Which means that without the line, because the line doesn't come until further on - if you have your near-term and interim measures in place, that those projects go ahead.  But there is nothing constraining them, because it's above the orange.

MR. CHOW:  Yes.

MR. PAPPAS:  But my understanding is that basically it  is not even that you won't make contracts with these people; that right now you won't even consider the application.  My understanding is that basically I've been given to understand that unless this line goes through, there will not be.

If there is alternate solutions, some of which are being applied and make it possible to do that, then why wouldn't you at least be letting them come forward with the proposals so they at least could be considered in the meantime? 

I don't see why they should be constrained, except for maybe up to 2009.  My understanding, it's until such a time as the line is built.

MR. CHOW:  That's why you start looking at the situation after 2012 or 2013.

If the line was not there and the capacity did not increase, then it will be constrained in the Bruce area at that time.  That's why there is a need to get the line in service as soon as possible, for that reason.

MR. PAPPAS:  That's covered by that.  

An entire capacitor alternative installed in existing lines has a much smaller footprint than a new transmission line.  In fact, all of the appropriate concerns of the various intervenors, as well as the various entities represented in the consultations will simply evaporate if capacitor technology devices in the most appropriate configuration for our transmission needs is chosen over a bare and unprotected transmission line.  Please comment.

MR. CHOW:  We provided the answer that it has a certain amount of capacity increase, but not sufficient for the forecast of generation we see.

MR. PAPPAS:  No, but my question is whether you agree or not that the alternative, if it turns out to be applicable, has a small footprint and relieves all of the other concerns of all of the other intervenors.  Even environmental assessment becomes moot.  

MR. CHOW:  That's a hypothetical question which I don't have a response to.  

MR. PAPPAS:  I am just going to go back for basically what amounts to a yes or no.  Hydro One is, in fact, involved in projects around the province that involve capacitor technology.  At least one has been completed.  Again, you have to have done studies on those; correct?  

MR. NETTLETON:  Mr. Pappas, you have had a discussion with Mr. Falvo from the IESO.  He has indicated the concerns related to the hypothetical that you have posed to him about the use of your alternative.  

I am not sure how much more we can get or where we can go.  It seems like we're repeating that area again.  

MR. PAPPAS:  The question I should ask again, because I am afraid I didn't phrase it as a question so I never got an answer, and that is:  

What happened to the recommendations from the IESO study of 2005 July that repeatedly said this was unnecessary for the Bruce line; that they had, in fact, started studies into looking at putting these series capacitors out on-line.  Why wasn't the full due-diligence study taken up then, right from the study that the IESO themselves started?  

What happened?  I don't see anything anywhere that said that there was some reason that the results and conclusions of that IESO study were invalid.  Is there such a document that states that the IESO 10-year outlook of July 2007 is in fact invalid, that all their conclusions and recommendations for some reason turned out not to be appropriate?  

MR. FALVO:  I think the one you're referring to is August 15th, 2005.  

MR. PAPPAS:  Yes, that is when it was released.  But on the documentation, the file itself even says 2007 July.  But I know it wasn't released till August.  

MR. FALVO:  No.  It was released in August.  It was the August 2005 study.  It said that the IESO has yet to perform its full assessment of the impact of the proposed 500 kV series capacitors.  It also goes on to say: 
"However, a limited number of studies have been done and these studies have shown...”

So it was a speculative conclusion at the time.  

A lot of things have changed since then and the conclusion of the studies we got was that we couldn't get the full capability that the OPA is looking for with the series capacitors alone.  

MR. PAPPAS:  So is there any actual documentation that shows that things changed and that those recommendations and conclusions were now invalid?  Is there any documentation that we can find on the IESO site or anywhere else that states these are no longer valid because of these changes?  

MR. FALVO:  The latest outlook that was part of the evidence stated that the line was needed, and there was a study that is on our website that assessed the series capacitors specifically.


MR. PAPPAS:  Yes.  I have also read other studies from, I believe, the Ottawa area where they were saying, well, fully truthfully, that there was no reason to go ahead with the series capacitors as building two 500 kilovolts lines would mean they didn't need them.  They didn't say they shouldn't.  It just said just like this, it doesn't even matter whether it is applicable or not.  You could quite truthfully say if we build a 500 kilovolt line, we don't have to spend the money on these. 

However, what is it doesn't indicate is the cost.  It doesn't indicate whether it is the best idea.  Just simply the fact if we build 500 kilovolt line we don't have to do this.  

That's a difficulty and that's why I would like to see.  You just quoted something and I have looked at a lot of Hydro One stuff and OPA stuff that basically says, We need a new transmission line and we need it now.  But I am not finding anything that verifies why these other considerations were invalid.  

You could be absolutely right.  You're saying things change.  Where can we find where it shows that things changed in reference to doing these studies?  

MR. NETTLETON:  Mr. Pappas, the question that you asked Mr. Falvo was whether the Independent Electric System Operator had conducted any studies.  The answer was that they have, and that there is one published and producible from the IESO website.  

MR. PAPPAS:  Which one is that?  All I heard him read was the one I told him about.  

MR. FALVO:  No, no.  There is a series capacitor study that is on our website.  

MR. PAPPAS:  Where do I go to find that?  I couldn't find it.  I searched for anything on series capacitors.  

MR. NETTLETON:  Maybe after today's presentation you can have a discussion with Mr. Falvo.  

MR. PAPPAS:  Perhaps I can get the address for the appropriate document.  Thank you.  

Now, this is not a statement, it is simply something I heard so it could be completely wrong.  I would appreciate if you could verify whether it is correct or incorrect to the best of your knowledge.


I have heard a claim that a highly placed Hydro One executive claimed that there was no precedent for the application of capacitor technology on transmission lines serviced by a nuclear-power plant, and further, that Hydro One will seek an indemnity if forced to apply this technology rather than install a new line.


Is there any truth to this and is this an argument that Hydro One-OPA will actually make before the Board?  

MR. SCHNEIDER:  I am not aware of any such statement.  

MR. PAPPAS:  I will give you a number of short simple ones, and basically you can comment, or even a yes or no will do.


Do you deny that series compensation has been applied 
to transmission lines elsewhere for in excess of 53 years?  

MR. CHOW:  Series compensation has been used in many places in the world for their application.


MR. PAPPAS:  Do you deny that this technology has developed and matured over time, including the example of thyristor-based devices?  

MR. CHOW:  Same with any other technology.  

MR. PAPPAS:  Yes.  Do you deny it is considered as second-generation transmission technology, and that the third generation technology, power electronics, has not only been developed but is also utilized for quite some time now?  

MR. CHOW:  I have no comment on that, because I don't know what second generation and third generation means.  

MR. PAPPAS:  First generation is the way we started our transmission system, which is what the Bruce line is.  It is just wires, transformers, et cetera.  

Second generation is all of the series capacitor devices.  Third generation is what they call power electronics and they don't utilize capacitors in any way.  Also they're totally electronic.  Capacitors really are an electrical device as opposed to an electronic device, with the exception of – the thyristors, it is the first of the applications but it works with capacitors whereas the power electronics, their function, they can be used with the capacitor systems but they're not part of a device.  They're another device.  That has been used now for close to 10 years.


I admit that the new stuff is pricey, which is why I have not suggested using the third generation.  But the second generation is not.  

So that's why I'm asking, basically:  Do you deny this stuff has been utilized for some time now?  

MR. CHOW:  No, it's an application, and, in fact, Hydro One, as we indicated in the near-term measures, one of the device is a static VAR compensator, which is a power electronic -- a control of shunt reactive devices.  

We're also aware series compensation can also control in a similar way; but, again, it's not the technology, not the new fancy control, but the application of such a technology in this particular problem.

MR. PAPPAS:  Hmm-hmm.  And speaking of the interim measures, could you briefly explain for the various intervenors what exactly you mean by generation rejection?

MR. CHOW:  When you detect a situation, in this case the loss of the Bruce-to-Milton circuit, you will send a signal within less than 200 milliseconds to open the power-circuit breaker on the unit that you wish to reject.

When you open that unit, instantaneously that power for that unit is disconnected.  The units will go into a transient mode, in which you try to blow off steam and recover.

MR. PAPPAS:  Basically, it is quite simply taking power off line?


MR. CHOW:  Very quickly.

MR. PAPPAS:  What I understand is that a standard industry agreement is the must-run type of contracts, and they include the concept that if a problem is transmission-based, not generation-based, that they are to be paid for the full-rated power production of the units, whether or not the power can be transmitted.  

Is that a reasonable understanding of the situation in must-run contracts when power goes down?

MR. CHOW:  I have no comment on the contracts.

MR. PAPPAS:  So the point that I bring that up for is simply this.  If in fact that is the nature of must-run contracts, that the generator must be paid for all of the power capable of generating regardless if it can be transmitted or not, that means that one of your interim measures is actually quite onerous on the power consumers in this province.


And, of course, people have talked about the fact that if the Bruce comes on-line before we can transmit the power, we will be paying the full price of those generators whether they run them or not, because that is the ultimate generation rejection.


You don't even have to turn them on.  We made a contract with Bruce, and that's basically the way I see it, is why the big push to have the line now, because the major consideration is just getting hooked up.  But that applies right across the board.

MR. NETTLETON:  Mr. Pappas, can you just briefly state the question?  It's now been almost an hour, and we do need to get to the other intervenors.

MR. PAPPAS:  Yes.  I will jump ahead.

I'm sure that of course you've went over everybody's questions or material, so I don't need to actually refer to some of the information here, because it was basically meant to make it easier to deal with my questions.  So I will jump ahead.  

Could you tell me, because I am a little confused about this.  There is a lot of talk that the line will be to ensure more power being brought in the direction of, or near the location of the GTA, but in other documents of both the OPA and the IESO and even Ontario Hydro, there is an indication that the policy and the future policy for the GTA is lots of small generation so that the GTA is not dependent on any outside source of power.

Those two things seem to be at odds.  Could you comment on that?

MR. CHOW:  Bringing the power from Bruce to GTA is really bringing the power to the Ontario main grid.  The main grid goes from Nanticoke to Milton to Claireville to Cherrywood, all the way out to Darlington.

You plug it into any of those points there, you could then distribute it across the whole province.

MR. PAPPAS:  That's right, because my concern is that -- once you get down there, I have an unsettling feeling that all of these considerations are actually aimed at export of bulk power at some future time through the existing grid, and therefore basically affecting the power availability and consistency for the Ontario energy consumers.

And if, in fact, it is related to this in any way, it just seems to me that obviously it is coming from the Bruce, so it would have to do with the Bruce.  They are a private corporation and they haven't covered up the fact that they are a private organization and at some point they want to seek more markets.

In my mind, the appropriate thing would be that they build their own link to the US on their dime that doesn't in any way, at any time interfere with the flow through our province.

MR. NETTLETON:  Mr. Pappas --

MR. PAPPAS:  I was just going to ask him to comment.

MR. NETTLETON:  I will perhaps save him the trouble.

The issue here is a policy issue that you are raising about the appropriateness of power exports from Ontario.

What we're doing here is having a discussion about the prefiled application and clarifying about that.

I am having a little difficulty understanding --

MR. PAPPAS:  I'm sorry, I will just rephrase that.  All I really cared about, I don't care whether we export power or not.  It is just that obviously this application, if it goes through, will make a possible situation much more likely than the other one.

MR. McLENNAN:  So is your question:  Is it more likely or --

MR. PAPPAS:  No.  Just to comment on -- I guess, yes.

MR. NETTLETON:  Will it be easier to export power with the project than without; is that the question?

MR. PAPPAS:  No, because I still -- because I still think we need capacity.  But yes, with the particular project.  With building a line that brings power down to the GTA so that it can access the whole Ontario grid - and since it is down there, it seems to me that it would be easier that way - if such a concern came up, it would still have to go through our grid, is my point.  


This will allow that to occur?  Without that, it would have to occur on the generators' bill, not on --

MR. NETTLETON:  So what we're trying to do is frame that statement into a question.


MR. PAPPAS:  Yes.

MR. NETTLETON:  What I'm trying to find is the question in that.  Are you asking Mr. Chow or this panel whether or not they believe if the project proceeds ahead, will that facilitate --

MR. PAPPAS:  Yes, yes, thank you.

MR. CHOW:  I wondered what the point was.  The power from Bruce is connected to the main grid located around the GTA and Hamilton.  That's where the main grid is.  So to access every part of the province, including eastern Ontario, northern Ontario, you will do it from the main grid.

Now, much of the power indicated earlier in the presentation is to replace coal-fired generation at Nanticoke, at Lambton, at Atikokan, at Thunder Bay.  So the source of that power could be many, but that is one of them.  

Now, whether it is export or not, I cannot say.  You could export from any point in the system.  You do not have to direct power specifically to that point.  We are strongly tying with our network to the US at any part of our grid.  

So I think the key here is that the power from the Bruce puts a lot of power into the main grid.  From there, we will find its appropriate use.  

MR. MILLAR:  Mr. Pappas, I do want to know we have been at it over an hour now.  We still have more than two groups to go.  

MR. PAPPAS:  I am basically almost at the end. 

MR. MILLAR:  I don't mean to interrupt you. 

MR. PAPPAS:  I will try to keep it very short, please comment again if I start wandering. 

MR. MILLAR:  Thank you for that. 

MR. PAPPAS:  Thank you.  You mentioned Atikokan.  I do have a question about that.  I understand there is a project - I'm not sure whether it started yet, whether it is still on the paper - to use capacitor technology on the lines in the region that is serviced by Atikokan as well as the other plants in that vicinity.


Now, first of all, can you tell me are series capacitors involved in that project? 


MR. NETTLETON:  Mr. Pappas, that, again, is not a matter that is addressed in the application, and it would probably be best to address in a different forum.  

MR. PAPPAS:  I will put it this way.  My understanding is that the project which involves capacitor enhancement of whatever kind is being used because we have the process of removing the coal-burning plants; Atikokan of course, is one.  

My understanding is that once the lines have been enhanced, that they will be able to take Atikokan off-line and that the power will then be supplied by the remaining generators and it is stated there is actually no necessity to replace the Atikokan facility, because the enhancement in conservation of electrical power will be such that, again, more power from the generator, the producers, that the other plants will be able to carry the whole load because more of their power is getting to the customers.  

I'm understanding this from documents that I have read that come out of the different parties that the panel belongs to.  Is that your understanding in that matter?  

MR. NETTLETON:  Mr. Pappas, again, the application that we are here to talk about today is not about what is happening in Atikokan.  

MR. PAPPAS:  That's not my point, but it is similar.  I'm just suggesting that if you are doing this on another project and it has these kind of ramifications, obviously that's something that should be explored in this project, because at the end of the day they may be different projects in different places but they're all about the same thing.  

MR. NETTLETON:  I think it is fair for you to want to explore that and if you want to provide evidence about that view, that is your prerogative.


But as it relates to the application that is before the Board today, and as it relates to the presentation that was given, I think Mr. Falvo and Mr. Chow have done all they probably can do to talk to you about series capacitors.  

MR. PAPPAS:  I have one last question, I believe and I will get out of everybody's way.  This matter of black start.  
Black start does involve both transmission and generation.  Now, as blackouts and other outages are the responsibility of transmission utilities and not generators –- again, this puts us in the state of compliance with must-run contracts.  

Nuclear facilities and even most wind generators do not have black-start capability.  Black start, of course, simply means that any facility has black-start capacity if it can be brought back into service from its own installation without the injection of power from another power-producing installation.  

Simply, what that usually means, is that you got diesel back-up generators.  However, in the case of the large thermal plants and the nuclear plants their generators are too big to be kick-started by diesel units.  

The problem is, this really interferes with transmission when there is outages and with the return of it, because those facilities must be energized first before the consumers get anything.  

So my question comes down to this.  Because this involves -- it does indirectly and directly involve this project and the new units that are coming on line.  It is a question for generation, but because it directly influences transmission, this would therefore be a question for the OPA.  

I have to wonder, and perhaps you can explain to me, why nobody considered, before they even made any agreements with the Bruce to bring the other two on line, why they never even considered the building of a couple of gas plants to work as the equivalent of the diesel generators to kick-start the Bruce back in, so we don't have to send power from Nanticoke and Niagara Falls up to the Bruce and the other nuclear generators first before any of the rest of us get the lights on.  

MR. NETTLETON:  Mr. Pappas, your questions do relate to generation.  The application that is before the Board relates to leave to construct of a transmission facility.  

The application doesn't speak to the matters that you are addressing in your question.


MR. PAPPAS:  I mean, obviously this transmission project cannot deal with that and it leaves us with a transmission problem because it doesn't matter whether it is generation or not.  It's the transmission going down that causes the generation to be out and have to come back on again.


Simply, is there anything that, any reason that -- it goes back to the series capacitors.  They protect the lines.  There is less chance of outages.  

Did you consider protection of the lines for such very serious -- outages are obviously the worst thing that can happen to a transmission line.  Was any of this considered in any way?  Specifically, I am asking the OPA because the OPA does deal with more than just transmission.  

Was there any consideration in protecting the lines when this project was given the go ahead?  

MR. CHOW:  I don't quite understand the meaning of "protecting the line".  

MR. PAPPAS:  The simple fact is that amongst the other benefits, like conservation, capacitor instalment on lines does protect grids from outages between the capacitors and special-filter-type agents, just as the thyristors can deal with SSRs.  Once an outage hits a line that is protected, the outage doesn't go farther.  It can actually minimize and localize outages so we don't get the big blackout in 2003 again that was started, by, what, a couple of sagging lines?  Yet all of this end of North America went under?  

This is what these do.  They protect.  This technology protects the lines from outages, from voltage swings and it has this great conservation built in.  That is why I say, I mean we have things, one of the results of a line going down.  It ends up with things that we have to consider like black start.


Again, I'm saying you know this is so important.  I feel that more consideration and more studies should have been done.  Was that a consideration?  I mean -- 

MR. NETTLETON:  Mr. Pappas, if your view is, is that more study should be done, you are entitled to that view.  And you can make that view known to the Board.  But it strikes me that we're not going to accomplish very much here, with the remainder of the time we have, in having a debate about whether more studies should or should not have been done.  Obviously there is a difference of view.  

MR. PAPPAS:  I'm finished.  Anything I have extra really deals with cost and that's for tomorrow; correct?  

MR. NETTLETON:  Yes.  Tomorrow we will be dealing with project cost.  We will be dealing with consultation.  We will be dealing with land requirements.  We will be dealing with economics.  Yes.


MR. PAPPAS:  Thank you very much for your time, attention and putting up with my lengthy presentation.


MR. MILLAR:  Thank you.  We will move on.  Mr. Ross, or who wishes to go next?


MR. ROSS:  I am ready to go and I should be relatively brief.


MR. MILLAR:  Thank you.

Questions by Mr. Ross


MR. ROSS:  I need some clarification on the prefiled evidence, because I don't have the benefit of an expert.  I need to understand exactly what we're talking about.


Mr. Pappas actually asked a question that I found quite intriguing, but I didn't understand the answer, necessarily.  There are thermal limits on lines for transmission, I understand you to have said.  There is a newish 500 kV line that came about in the 1990s.


Is it utilizing the most current and up-to-date technology as regards thermal resistance and thermal capability?


MR. CHOW:  My understanding is it is the standard new design at that time for Ontario Hydro.


MR. ROSS:  I appreciate that.  Is there anything that has advanced beyond that today that has a greater thermal capacity?


MR. CHOW:  It is a very big line even for those days.  It will carry up to 4000 megawatts, which is very large capacity.


MR. ROSS:  Is there anything available that can carry greater capacity in terms of a line?


MR. SCHNEIDER:  We don't have it with us, but I imagine if you are going to larger and larger conductor sizes, you may have to change towers, as well, because of the weight being carried by the tower.  So you're not just talking about the line, you're talking about all of the structures and everything associated with it, if that's what you're getting at.


MR. ROSS:  It is.  You don't know for sure whether there is maybe a higher gauge line that could carry more juice without running into the thermal-capacity issues? 


MR. SCHNEIDER:  The information I have, and I don't have the information to fully answer your question, but if you went to a higher conductor size, a difference in megawatt capability isn't material, in terms of the need that we're up against here.


MR. ROSS:  I need to understand the high-voltage direct-current option that was looked at.  I appreciate that it is more expensive.  Correct me if I am wrong: the expense is really in converting AC to DC, and then at the end of the line converting DC to AC?


MR. SCHNEIDER:  Yes.


MR. ROSS:  Would there only be two spots on the line where that would be required, or are there other jump-ons and -offs that would necessitate that conversion?


MR. CHOW:  This would be viewed as an express line from Bruce to Milton.  There wouldn't be expectation that you need somewhere in the middle to tap off for other use.  


MR. ROSS:  As opposed to the existing 500 kilovolt line where there are four lines required, there are only two lines required with the high-voltage direct current, correct, positive, negative?


MR. CHOW:  I don't quite understand.


MR. ROSS:  Again, I am in over my head technically speaking, but --


MR. CHOW:  Line is a physical structure.  One tower carries wires.


MR. ROSS:  Correct.


MR. CHOW:  The number of wires determine really into the number of circuits.  There are three wires per circuit.  So in this case, it carries six wires to the Bruce-to-Milton line that we are talking about, two circuits.


The DC line carries two wires, but they operate what they call a bipolar operation, plus and minus and zero.  So it is a number of wires less, but it has its own peculiar issue with converters.


MR. ROSS:  Can you run more of the high-voltage DC lines on an existing structure, or would you still be limited?


MR. CHOW:  It is 500,000 volts.  It would still be the same voltage.  So in terms of insulation, in terms of the area you need and the height, it is relatively the same.  The number of wires would be less.


MR. ROSS:  Moving now to the lite cable option.  From the limited information I have been able to find, is it most often a buried line?


MR. CHOW:  It is a buried line.


MR. ROSS:  Always?


MR. CHOW:  Always a line, up to now.


MR. ROSS:  Okay.  And the reason that it's not considered a viable option is it's not a proven technology in accordance to the screening results?


MR. CHOW:  The capacity we need is, as I indicated before, about 3200 megawatts.


Currently, the largest size of DC lite is about 400 megawatts, roughly.  So you need ten of those if you operate at that size.  The manufacturer indicated they are working on a 1000-megawatt module, but none of that has been installed or even in commercial operation.  


So for us to take a risk on a 1000-megawatt prototype at this point is risky.  And each of those 1000-megawatt modules, the information we have is it costs about $600 million per 1000 megawatts.  Three of those will get you 1.8 billion of a very advanced technology that is not proven anywhere.


MR. ROSS:  So it fails on the reasonable cost, as well?


MR. CHOW:  It fails on costs and it fails on the fact that we are all going to try something really, really new and this is not the place, Ontario, to try this kind of power magnitude.


MR. ROSS:  The implementation I have seen of the regular old high-voltage direct current is over great distances.  Is that the primary advantage?


MR. CHOW:  Yes, and the distance of Bruce is not considered to be a long distance.  The type of distance you are talking about is like Manitoba to Toronto, that kind of distance.


MR. ROSS:  The transmission capacity requirements are all based on 100 percent generating capacity; correct?


MR. CHOW:  No.  You look at the need to, when all of the generation are operating, the ability to get it out, which is really the sum of all the capacity.  There is no reason to believe, in this mix of generation up at the Bruce, that you would not have many occasions on which you have the wind blowing and the nuclear running.


As I said a number of times, nuclear is base-load generation.  It could run months on end without an outage.  I am pretty certain that some day, some night during those long periods of operation, you will have a combined output that you have to bring out from the area.


MR. ROSS:  So just so I understand, because I heard you say "no".  Then what I understood the question to be, your subsequent answer said "yes".


If you take the maximum possible generation from the Bruce and the maximum possible generation from the wind generation, you are going to have enough transmission capacity to run that if it is peaked out?


MR. CHOW:  Yes.


MR. ROSS:  You went on, then, to say that there will be times where that may occur?


MR. CHOW:  Because Bruce is a nuclear base-load station.


MR. ROSS:  That means it can run full out for extended periods?


MR. CHOW:  Yes.


MR. ROSS:  This is my understanding.  In 2006, provincially the nuclear generation was at about 69 percent.


MR. CHOW:  I don't know that information.


MR. FALVO:  I don't have that.


MR. ROSS:  So the absolute capacity is not something that we're going to be seeing in the majority of time, is it?  In terms of the projection?  Or do you anticipate seeing that in the majority of the time?


MR. CHOW:  As I said before, because nuclear is base-loaded, the assumption is it will be there 24-7, most of the time.


Therefore, I would believe you will see -- frequently see the wind at maximum output along with the maximum output of the nuclear generation at the same time.


MR. ROSS:  The project was designed with scalability in mind going through the future, not just what is going to come back on line as a result of the refurbishment, but potential further generating capacity in the form of wind generation; correct?


MR. CHOW:  We indicated that we have potential for 1000 megawatts of future wind.  Is it possible to squeeze more out of that system?  We have not studied at this time.  But we indicated the capacity we want is an increase of about 3200 megawatts.  That will accommodate what we forecast as generation in the Bruce area into the future.


MR. ROSS:  I apologize for jumping around.  Thanks for bearing with me.  When you look at the near-term and interim measures -- we have sort of been tossing around the number 7400 megawatts capacity.


If I take the line 7400 across to January 2013, that seems to be sufficient to take us there until increased wind generation comes on line, including the increased generation coming from the Bruce.  Is that an accurate statement?  

MR. CHOW:  Based on the information presented, yes.  

MR. ROSS:  Okay.  And my understanding, then, is that in the year 2017, certain units of Bruce will be decommissioned, as they will be at the end of their life.  Is that accurate?  

MR. CHOW:  At that time there will be a consideration for refurbishment for end of life and whatever action there, to either do the refurbishment or replace it. 

MR. ROSS:  That is out of your hands.  As you said, there have been no agreements or contracts entered into; right?  

MR. CHOW:  No.  

MR. ROSS:  Currently we're looking at about 745 megawatts a year as of 2017 decrease; correct?  

MR. CHOW:  No.   We stated that before, we expect the generation in the Bruce complex will be up at the 6000, 7000 level going forward no the future. 

MR. ROSS:  What do you base those assumptions on?  

MR. CHOW:  It is stated in the presentation slide I have presented, Bruce area generation in the longer term.  

MR. ROSS:  There is an ongoing need for significant amounts of nuclear power, the Minister said, plan for nuclear capacity to meet base load over the life of the plan about 14,000 megawatts.  Correct?  

So that could be at Bruce or Darlington or Pickering.  

MR. CHOW:  It could. 

MR. ROSS:  So we're creating the capacity for transmission that could potentially only service a four-year span, if it goes to Darlington or Pickering; correct?  

MR. CHOW:  That is a scenario.  Our scenario is that the generation at Bruce will be more or less what we stated, between 6000 to 7000 megawatts which is the existing level of output with eight units.  

MR. ROSS:  Fair enough.  Other than what would potentially be lost from the increased -- so that is where we run into the problem with the increased wind generation; even with the near-term and interim measures, we have a 1000 megawatt shortfall that could be made up by the future wind generation.  Is that accurate?  

MR. CHOW:  Again, the assumption is there is going to be 6500 megawatts of nuclear into the future.  There is 700 megawatts we already acquire as wind.  We are assuming there is another thousand megawatts in the future.  So that is the total resources going forward, which this transmission line is capable of delivering.  

MR. ROSS:  If this is cost, then I will save it for tomorrow, but wouldn't it make sense, then, to use a smaller project that counts the eggs that you already have in your basket as opposed to speculating on potential refurbishment of Bruce in the future that could, as you said in one scenario, go to Pickering or to the other, is it Darlington?  

MR. CHOW:  I am just stating the existing capacity at those sites.  I mean there is many, many combinations of scenarios you could create to say there is only four units at Bruce, and there is eight units at Darlington.  But we just believe that the number of units at Bruce will more or less maintain what it is today, actual refurbishment or new builds. 

MR. ROSS:  The proposed alternative by the proponent is what based on what is believed?  

MR. CHOW:  That's our assumption, the OPA's assumption. 

MR. ROSS:  Based on an assumption?  

MR. CHOW:  Again, the need is 2009.  We have to do something.  

MR. ROSS:  Right.  

MR. CHOW:  The capacity you are catering for is the assumption we make for the longer-term generation for the Bruce area.  

MR. ROSS:  I am going to jump again, if I could, and get you to help meet out with series capacitors.  This brings us back to the thermal-limits conversation we were having. 

My friend was discussing putting series capacitors on all the lines, or series compensation.  Something that I believe it was described as making the electricity think it is travelling a shorter distance; is that correct?  

MR. CHOW:  The series capacitors has two uses.  One is in terms of stability.  For that you want to make the line look shorter.  

In this particular application, what you want to do is maximize the line so that it is not restricted by voltage deficiencies so you could reach the thermal limits.  That's the best you can do.


So the application of series compensation in this case, it achieves its purpose at 30 percent.  At that point, basically all the limitation - voltages, thermal loading - are all reached at the same point.  You basically max out the system at that point.  

So series compensation have always been useful for -- in that sense.  So that if you are voltage-limited, you add series compensation to bypass that particular limitation until you reach the next limitation, and this one is all coming together at the same point.  

MR. ROSS:  Again I apologize for the hypothetical.  The amount of efficacy series capacitors can provide to transmission capacity is limited in the end by the thermal limits of the line?


MR. CHOW:  In this case.  

MR. ROSS:  In this case.  Is there a way to increase the thermal limits of the lines either by replacing those lines with more modern technology or increasing the gauge as was suggested?  And if so, would that increase the transmission capacity?  

MR. CHOW:  I think at the end you are basically now are rebuilding the system, because those conductors are very big.  

Again, this is getting very technical.  A one line now is carrying 4,000 megawatts, which is, in the language of some of the engineers, is four times surge and pins loading which is very, very, highly, highly overloaded.  

MR. ROSS:  Overloaded?


MR. CHOW:  Overloaded.  And typically it is two times the surge and pins loading that most of the lines are capable of carrying.  This is double that.  

I think as an engineer, my judgment is that we have reached the end of that capability.  Making the wire bigger means that you're going to put even more power through that set of conductors.  

MR. ROSS:  So it's the conductors now that are -- 

MR. CHOW:  It's the characteristic of the system at that point.  The voltage control is very difficult.  Extremely difficult.  Your loss now is in the order of 100 megawatts, just on the line itself.  A hundred megawatts is very substantial losses.  

This is losses between what with the line and without the line with series compensation, at the same generation level at Bruce.  

So I guess what I'm saying to you is, without being very technical about it:  my own professional belief is we have reached the end of the line as far as pushing that system.  

MR. ROSS:  How is the 100 megawatt lost in the example you just gave, how is that expressed?  How does a loss like that manifest?


MR. CHOW:  When you push more current through the same wires, it heats up.  It heats up to the point now it is creating 100 megawatts of losses just on that conductor itself.


MR. ROSS:  Translating electricity into heat.  Then the heat emanating into the environment?  

MR. CHOW:  Yes, it is heating up the atmosphere.  

MR. ROSS:  I got you.  I just wanted to get some clarification on what "committed" generation and transmission means.  

During your presentation, you talked about approximately 7600 megawatts, the majority of which was committed.  What does that mean?  

MR. CHOW:  Bruce 1 and 2 refurbishment was a contract for the power.  The 700 megawatts of wind under the RES1 and 2 procurement also have contracts.  

So those that already have committed contract to build, by definition, it is committed. 

MR. ROSS:  Committed for the production and sale of but not necessarily committed in terms of consumption?  

MR. CHOW:  In this case, the OPA have the contract to buy the power from the units.  

MR. ROSS:  From the Bruce?


MR. CHOW:  From Bruce and the wind. 

MR. ROSS:  That's the potential deemed generation, correct?  If the lines aren't up in time then there will be a deemed generation if the Bruce is ready to rock but the lines aren't able to take the power out.  So when we're talking about that kind of commitment, we're not talking about committed for service i.e., committed to the end user somewhere.

MR. CHOW:  It has a contract.  So all the terms are specified in the contract.

MR. ROSS:  I'm not being clear and I apologize.

It is not committed to the Toyota plant because they need more electricity, it is committed for production?

MR. CHOW:  The refurbishment is committed to be done and to be delivering power at a certain date to the terms of the contract.

MR. LYLE:  Just for clarity, the Toyota plant and all other ratepayers in Ontario will pay the costs of those contracts if that power is not delivered.

MR. ROSS:  Everyone's indulgence for a moment.  I am almost done.  I just want to get my thoughts together here.

So at the behest of the government, OPA entered into and subsequently concluded negotiations with Bruce for the refurbishment and purchase of the power coming out of the Bruce; is that correct?

MR. CHOW:  I am not the expert on the contract.

MR. LYLE:  That's not quite correct.  The first agreement was negotiated entirely by the government, and then the OPA was directed to execute that contract with Bruce.

MR. ROSS:  Thank you.  And that agreement, then, includes the deemed-generation clause?

MR. LYLE:  That's correct.

MR. ROSS:  And if the transmission capacity isn't available, you're saying that the ratepayers will bear the brunt of that deemed-generation clause?

MR. LYLE:  To the extent that there are payments made by the OPA under that contract, that would be absorbed by all ratepayers in Ontario, yes.

MR. ROSS:  And that was entered into prior to having a plan in place for the transmission of the power?

MR. LYLE:  That was entered into, negotiated by the government.  I think Bob is probably better able to talk about the transmission plans.

MR. CHOW:  The transmission plan is where we are right now.  For the period before the new line comes in service, we have measures in place to get the power out.  So this is the plan we're going forward with.  So we are managing the interim period before the line comes in service.

MR. ROSS:  Mr. Nettleton, when discussing costs, will we be covering costs of interim and near-term measures tomorrow as well, or should that be addressed today?

MR. NETTLETON:  My spider senses tell me to address it now.

MR. ROSS:  So I understand, the proposed interim and near-term measures are approximately 200 million in addition to the 630 million that is for the project proper; is that correct?

MR. NETTLETON:  Mr. Ross, I am not sure that those statistics are included in the prefiled application materials.

I believe there might be information that has been filed in the Hydro One rate case, but that is information that is not part of the application that is the subject matter of the technical conference.

MR. ROSS:  I appreciate that.  I will just on the record let my -- I guess it is not really an objection, but I must say that I disagree with Hydro One's interpretation of the order regarding the technical conference.

I will agree to disagree.  I understand it to state that the presentation done by Hydro One will deal with prefiled evidence and the intervenors will then have the opportunity to ask questions of a technical nature.  

I do not believe that the order scopes the questions to do only with the prefiled evidence.  I do, however, believe that they are scoped in terms of the fact that they must be technical in nature.  Again, we will agree to disagree and I will make that subject of an interrogatory.

Thank you.  Those are my questions.

MR. MILLAR:  Thank you, Mr. Ross.  Mr. McLennan.
Questions by Mr. McLennan


MR. McLENNAN:  Thank you.  I was wondering, you have Hydro One Inc., Hydro One Networks Inc.  The correspondence in the exhibits is between OPA and Hydro One Inc.  The application is Hydro One Networks Inc.

How do we get from Hydro One Inc. to the applicant?

MR. NETTLETON:  Can you refer to what document specifically you are referring?

MR. McLENNAN:  I am looking at appendix 2, the OPA letter to Hydro One; as appendix 3, Hydro One response from Hydro One Inc.

MR. McLENNAN:  Thank you.  That is helpful.  So the simple question is:  What's the relationship between Hydro One Inc. and Hydro One Networks?

MR. McLENNAN:  The question is:  How do we get from Hydro One Inc. to Networks?  Networks is a subsidiary, a separate company, different board of directors, presumably different staff.  I am just asking.

MR. McLENNAN:  Yes.  I think what I was going to say is that that it is a wholly owned subsidiary.

MR. McLENNAN:  How do we get from parent to the wholly owned subsidiary?  Is there a letter?  Is there a board minute?  How does it work?  It's just a simple technical question, no mystery, no ulterior motive.  Are they treated as one entity?  Mr. Schneider, what company do you work for?

MR. SCHNEIDER:  Hydro One Networks Inc.

MR. McLENNAN:  Who gave you your marching orders to prepare the application?  If you don't know, you don't know.

MR. NETTLETON:  Mr. McLennan, we're just seeking some input from the acting general counsel of Hydro One Networks Inc.  He is just outside of the office.  Maybe you could go on and we can come back to that.

MR. McLENNAN:  The application was prepared after the March letter from the OPA to Hydro One Inc.?

MR. SCHNEIDER:  Is that a statement or --

MR. McLENNAN:  That's a question.  Was it?

MR. SCHNEIDER:  The application was in preparation prior to receiving the letter.  We worked closely with OPA on the assessments, providing them with information.  We received the letter on March 23rd and filed the application on March 29th.

MR. McLENNAN:  When did you start the work?

MR. SCHNEIDER:  Early in 2007.

MR. McLENNAN:  So there hasn't been a lot of time.


MR. SCHNEIDER:  Pardon me?

MR. McLENNAN:  There hasn't been a lot of time, then, to prepare the application.

MR. NETTLETON:  The work that we're talking about is the preparation of the application?

MR. McLENNAN:  Yes.

MR. SCHNEIDER:  I have been involved in other applications.  We took about the typical amount of time and effort to prepare this application as we would have any other leave-to-construct application.

MR. McLENNAN:  In dealing with this, do you have any relationship with the federal government?  If so, what is it?

MR. SCHNEIDER:  Not that I am aware of, no.

MR. McLENNAN:  What about the nuclear generation?  Did that cause any special consideration federally to be dealt with by any of your group?  

MR. SCHNEIDER:  Can you be more specific?  

MR. McLENNAN:  I don't know, I'm asking you.  Do you have to communicate with the federal government?  I mean, you're dealing with a nuclear reactor at Bruce.  I wonder if they have any jurisdiction, or if there is any communication with anybody in the federal government.  

MR. NETTLETON:  Are you thinking of approvals required for nuclear generation?  

MR. McLENNAN:  I know this Board says you have to have all regulatory approvals and I'm just wondering if there is an ongoing dialogue with anybody in the federal government with that in mind.  

MR. NETTLETON:  The application that is before this Board relates to the leave to construct of new transmission facilities.  That's what we are here to talk about, is the application that Hydro One has filed.  

MR. McLENNAN:  Now, as I understand it, that's based on generation.  

MR. NETTLETON:  No, it is based on a determination that there is need for a new transmission facility.  

MR. McLENNAN:  What does that facility transmit?  Generated power, I thought.  

MR. NETTLETON:  Again, the reason for the application is a result of a determination that there is need for additional transmission facilities.  That determination has been made and Mr. Chow and Mr. Falvo can speak to those matters.  That's why they're here.  

MR. McLENNAN:  So the answer to my question is, nobody knows?


MR. NETTLETON:  I'm just trying to help you understand the application.  

MR. McLENNAN:  I understand the application.  I am asking the question.  If you don't know or you don't do it, please say so.  

MR. NETTLETON:  If you are asking -- I'm not clear on your question.  

MR. McLENNAN:  I asked the panel if they have any communication with the federal government with respect to this application.  

MR. NETTLETON:  With respect to this transmission application?  Is that what your question is?  

MR. McLENNAN:  No.  It was worded differently.  They can answer if they deal with the federal government.  

MR. NETTLETON:  I know they can answer it if it's a clear question.  What I am trying to understand is what the question is, if you're asking are the federal government or agencies involved in this transmission-facilities application.  Is that the question that you are asking?  

MR. McLENNAN:  I asked, and I will repeat it again.  I asked the panel:  

Do you have any dialogue, communication with the federal government with respect to this application at all?  

MR. SCHNEIDER:  No, I haven't.  

MR. McLENNAN:  One of the things I am confused about is your assumptions and the generation of power that you keep talking about.  For example, in your slide on page 7, you give some Bruce Power nuclear-generation numbers.  You say Bruce A3 and 4 is 1500 megawatts.  

In the questions filed by Mr. Fallis on behalf of his clients, he cites the Auditor General differs with the amounts that either the OPA says in its information or you say in yours.  I am confused as to how you base your assumptions.  How do you get to your number 1500 for Bruce A3 and 4, and 3234 for Bruce B5, 6, 7 and 8?  

MR. CHOW:  The number 1500 is the nominal number obtained in terms of the rating of the units.  

MR. McLENNAN:  Is that design capacity from an engineer -- 

MR. CHOW:  My understanding is maximum continuous rating.  

MR. McLENNAN:  What does that mean, maximum continuous rating? 

MR. CHOW:  You could operate at that level continuously. 

MR. McLENNAN:  It could?


MR. CHOW:  Yes.  

MR. McLENNAN:  Is it demonstrated or theoretical?  

MR. CHOW:  I don't know those details, sir.  

MR. McLENNAN:  The same thing applies with respect to Bruce B and the four units there.  

You are talking about a rated capacity but not a demonstrated capacity?


MR. CHOW:  Same answer to that.  I don't know, sir.  

MR. McLENNAN:  In the generation of wind power and nuclear power, is not the generation itself energy-intensive?  Doesn't it take energy to produce energy?  

MR. CHOW:  The number we identify there are net output from the plant.  

MR. McLENNAN:  Do you know what those numbers are?  

MR. CHOW:  I don't know the number for the producing the energy required to produce energy.  

MR. McLENNAN:  Do you know anything about wind production?  

MR. CHOW:  No, I don't know that, sir.  

MR. McLENNAN:  Do you think the numbers you're dealing with that you have assumed, on what you're building, are based on net-after-energy-input costs are subtracted out?  

MR. CHOW:  Those are the power coming out from the generator into the system.  That's my understanding.  

MR. McLENNAN:  Do you have any demonstrated numbers for the wind, or is it, again, a theory, nominal?  

MR. CHOW:  Nominal.  

MR. McLENNAN:  I am going to make a recommendation, because there are so many different terms - it will probably be asked for in the written interrogatories - if you define some of these terms so that people who are not engineers can relate to them, that would be very useful.  Very useful.  

In your topics of discussion about thermal limits, how does that relate to this new line that you are talking about, 500 kVs?  If it operates at maximum capacity, is there going to be a loss so that the amount of energy coming in is not the amount of energy that goes out at the end?  

MR. CHOW:  No.  

MR. McLENNAN:  No?  

MR. CHOW:  The thermal limits we are talking about are just like fuse in the house.  There is a maximum level of current before the device is overheated.  

So with respect to the circuits, that's the capacity which the wire is capable of carrying.  

MR. McLENNAN:  Before thermal loss or -- 

MR. CHOW:  In this case, with transmission line, it will be the limit of sag that would occur.  So as the transmission line heats up, it will sag and it will reach a point of safety.  And at that point, it's the maximum that it is capable of carrying.  

MR. McLENNAN:  What number is that?  

MR. CHOW:  Depends on each of the transmission lines.  

MR. McLENNAN:  The new one you're proposing, the 500?


MR. CHOW:  Each element on a system, as Mike has indicated, they all have individual ratings.  

MR. McLENNAN:  Help me.  I don't understand the significance of your answer.  

My question was are you going to lose any power from the start to the end.  You seem to have said "no", but it may be depending on what happens. 

MR. CHOW:  I think you first talked about thermal capability or thermal limit.  Then what you're referring to now is losses.  The two are different.  

MR. McLENNAN:  How are they different?  

MR. CHOW:  Again, the thermal capability is how much current or how much power can you carry before the lines sag to a limit which is safe.  

Losses, it is just as the current goes through the wire, it heats up.  That heating dissipates into the air.  It would not be received by the consumer at the end.


MR. McLENNAN:  Well, then, in a simple approach, if you put maximum power in at the start -- 

MR. CHOW:  Yes.  

MR. McLENNAN:  -- what are you going to get at the end?  

MR. CHOW:  You will get the difference of the losses and it would depend on how far you transmit it, the size -- 

MR. McLENNAN:  It will melt?  

MR. CHOW:  Sorry?  

MR. McLENNAN:  Bruce to Milton.  

MR. CHOW:  I don't have the number at hand.  

MR. McLENNAN:  Is that the same experience with the existing lines in theory or in practice, the amount of power goes in is not what comes out at the end?  

MR. CHOW:  That occurs on all transmission lines and on 500 kV line the amount of loss is much reduced compared to a 230 kV line for the same power.  

MR. McLENNAN:  Do you know how much?  

MR. CHOW:  I don't have the number.  

MR. McLENNAN:  One of the things you said in the material and today, that if there is a crisis event on the existing 500 and 230 lines from Bruce to Milton, that power goes over, if it's going to the GTA, down to London and across that way; is that correct?  Did I understand you correct?  

MR. FALVO:  Yes.  

MR. McLENNAN:  Can it all be handled?  

MR. FALVO:  Can it all be handled?  

MR. McLENNAN:  Yes.  Or are there surge problems on the London line and it can't take it all?


MR. FALVO:  That's what we talk about.  Eventually there is some limitation.  Beyond that it can't be handled. 

MR. McLENNAN:  It can't be handled if there is a surge like that, if there is a crisis and that line is out?  

MR. FALVO:  Right, right.  That's why when we talk about the capability of various options, we're reaching those points.  Beyond those points those performance following those contingencies is unacceptable.  Any part of the system can't handle it.


MR. McLENNAN:  Do you have numbers or you are just talking theory? 

MR. NETTLETON:  Mr. McLennan, sorry to interrupt.  People are having difficulty hearing you.  If you would speak closer to the microphone that would be great. 

MR. McLENNAN:  If something happened today, what would happen to the power?  Where would it go?  Crisis event.  You can't go from Bruce to Milton.  

MR. FALVO:  For example, in the presentation the one that had the two slides -- 

MR. McLENNAN:  Yes. 

MR. FALVO:  In that one, we said that's a typical, potentially limiting case for the existing facilities out of the Bruce.  It's near the front.  We said today's present-day limits are in the range of 4500 to 5400.  So what we are talking about is, if we were to try to transmit more power than that, the remaining lines couldn't handle it.  

MR. McLENNAN:  That includes Essa as well?  Those are the two routes, aren't they?  Is there another route that could take it as well, some of the smaller lines?  

MR. FALVO:  The power will go down all of the lines, in inverse proportion to their reactants, their capabilities, essentially.  But the main power will flow through the 500 that exists right now.  

MR. McLENNAN:  Do you then have an idea how much could be handled if there is that crisis event?  Do you have a range that I don't understand that you have said?  

MR. FALVO:  For the present-day system, we said the maximum is in the order of 4500 to 5400.  

MR. McLENNAN:  What would happen if you build a new 500 kV line and the whole three lines are out?  

MR. FALVO:  You would be back down to something that is similar to today's capability.  That's a catastrophic event, for example. 

MR. McLENNAN:  Yes.  Which has happened.  Is there any plan as part of this to deal with that?


MR. FALVO:  That's what we talked about in terms of measures.  We're talking about situations where there is some advance warning of adverse weather, for example.  Then the system would be redispatched, the generation could be reduced so that in the event of that sort of a contingency the remaining system could handle it.  That's an option.  

MR. McLENNAN:  You have had your assumptions on existing generation and forecast for increased generation and hence the need for the transmission line.  

But do you have any demonstrated need?  Is it an engineering concern?  Is it a consumer concern?  Where does it come from?  

MR. FALVO:  I am not sure if I understand your question.  

MR. McLENNAN:  The OPA said there is a need for a new 500 line without explaining any detail.  I am wondering, is it an engineering concern?  Is it demand-oriented?  What's the reason for the and principle for 
the -- 

MR. FALVO:  I think given the assumption that the generation will exist and the need to deliver it to the rest of the grid, the extra amount of generation is beyond the capability of the existing system and some enhancement to the transmission will be required to deliver that forecasted generation.  

MR. NETTLETON:  Mr. McLennan, one of the slides dealt, I think, with your question about what the need was for the project.  It might be helpful just to go through that again.  It was some time ago now, in the hour, but it was discussed in terms of the elements that are affecting the need.  

MR. McLENNAN:  As you see the first bullet makes an assumption.  It's not explained.  

MR. NETTLETON:  Are you asking for a clarification of that bullet?  

MR. McLENNAN:  Yes.  

MR. FALVO:  I believe it is to deliver the planned and future generation.  

MR. McLENNAN:  Do you have any demonstrated demand for that increased forecasted production?  

MR. CHOW:  I think I have presented what are some of the future generation, some of them already contracted, that is going to come on stream in the next few years.  

MR. McLENNAN:  That's the production side.  But you have supply and demand.  That's the supply-side.  I was wondering if there is anything correlation to any demand-side assumptions or evidence or anything.  

MR. CHOW:  You are saying that the generation produced has nowhere to go and nobody is consuming it; is that what the question is?


MR. McLENNAN:  The question is why is it being built?  Is there a demand? 

MR. CHOW:  The generation is acquired to replace co-generation, to acquire renewable generation.  The two forms of generation, nuclear and renewable, are there to replace coal-fired generation and growth on the system.  It is really for the consumer for balancing their need on the resource side.  

MR. McLENNAN:  The question was, do you have anything to evidence that need?  I thought you said it was flat.  

MR. NETTLETON:  I think we are speaking at cross-purposes here, Mr. McLennan.  

I think what Mr. Chow has said is that overall the demand for electricity is flat.  But the fact is that the generation today that is supplying that demand, that load is changing.  Coal-fired generation is being replaced.  It is being replaced with what the forecast is in part from the Bruce area and that gives rise to the need for the new transmission facilities.  

MR. McLENNAN:  That's what I said.  Is it demand-oriented or is it physical engineering problems.  I think the answer is, it's not demand.  It is other problems.  

MR. NETTLETON:  If you didn't have nuclear and you didn't have coal, it's definitely demand-oriented.  Where else are you going to get the power?  

MR. McLENNAN:  I was asking the experts what they base it on. 

MR. NETTLETON:  This is a technical conference.  We are allowed to talk in open dialogue for purposes of furthering understanding.


We have had this discussion now for over almost eight hours and Mr. Chow started out with explaining to you that this is about replacement of one form of generation for another and the required transmission lines to facilitate generation from that, those existing sources.


MR. McLENNAN:  So in sum it's not demand-oriented?


MR. NETTLETON:  I don't know -- 


MR. McLENNAN:  I was making -- there is no increased demand.  It was flat.  That's what threw me off.  That's why I wanted confirmation of what was going on.


MR. NETTLETON:  You're asking if this is about incremental demand?  Is that your question?


MR. McLENNAN:  I think we've got as far as we're going to go on this.


There were some questions in writing that were put by Mr. Fallis dealing with production capacity versus nominal capacity.  I presume you don't have any answers to any of those matters today about what the individual design or actual capacity for any of the units at Bruce truly is.  You don't have any records of that?  

MR. NETTLETON:  I don't know why that would be relevant to this application, sir.


MR. McLENNAN:  I think it is.


MR. NETTLETON:  We can have that debate later.


MR. McLENNAN:  Are you speaking for the panel?


MR. NETTLETON:  If you're asking the panel if they've got this information before them, the answer is no.


MR. McLENNAN:  They haven't?  At all?


MR. NETTLETON:  I don't see the relevance of the information, so it's not a question we're prepared to answer.


MR. McLENNAN:  If it is put in an interrogatory, would you consider it?  

MR. NETTLETON:  Put it into an interrogatory and you will get a response, I promise you.


MR. McLENNAN:  But you won't say what that response will be?


MR. NETTLETON:  Until we see what the question is we're not prepared to answer.


MR. McLENNAN:  You have seen the question.  

MR. NETTLETON:  If it has been put in the form of an interrogatory, we will look at it in that context.  

If it has been placed in the form of a question for the purposes of the technical conference, it's not a question that is appropriate for this technical conference.  

MR. McLENNAN:  As a matter of statement, you must, of course, appreciate that your position is arguable and not dispositive of the matter and there are -- have you heard other counsel and other intervenors say they feel that the area for questioning is broader than your proposition?  So I must also state that for the record.


MR. NETTLETON:  Sir, you are free to take those matters to the Board should you choose to do so.


MR. McLENNAN:  I do want to point out that the advice as to the limitation on this conference was prepared on the 10th of the month, Friday being a business day and Monday being the hearing, which didn't give people a lot of chance to respond, whereas the written questions have been on hand since the 1st of October.


MR. NETTLETON:  For the record, there were over 250 questions, with multiple parts and ten days is not exactly a long time to also respond to these.


So to bridge the gap between those extreme positions, it would seem appropriate and the only way to get by in this process, now that it is 5:20 in the evening, to do exactly as we proceeded, and that was to provide an overview of the prefiled application, as is, our view, of what was intended through Procedural Order No. 3.


MR. McLENNAN:  The point I was making is that if you were going to answer the questions -- it doesn't take ten days to read 250 questions -- earlier advice would have been helpful.  The Board order also said that the questions did not have to be submitted in writing, and they were.


MR. NETTLETON:  Quite so, and many of the questions that have been asked today have not been those that are found in writing.


MR. McLENNAN:  Particularly given your letter of the 10th and your posture today.

MR. NETTLETON:  Can we move on?


MR. McLENNAN:  I think it is important for the intervenor to have its position on the record.  And you have had yours, so we want to make sure you've got ours.  That's fair.


Those questions aren't going to be answered.  I guess, then, all of my questions about the loss of power at my cottage and Mr. Fallis's cottage last summer due to bizarre weather patterns are not going to be answered either?  

Light humour, light humour.  No further questions.  

MR. NETTLETON:  One point of clarification, Mr. McLennan.  You asked about the corporate relationships between Hydro One and Hydro One Networks.  

I put it Hydro One Networks is a wholly owned subsidiary of Hydro One Inc. 

The president and CEO of Hydro One Inc., Laura Formusa, is also the president and CEO of Hydro One Networks Inc.  The documents that you referred to, I think Ontario Power Authority wrote to Ms. Formusa in the capacity of president and CEO of Hydro One Inc. and it was probably an oversight.  And, in turn, the response that she provided was on Hydro One Inc. letterhead.  Again, that was probably an oversight.  

But quite obviously, this is an application dealing with Hydro One Networks Inc. of which she is an officer and in that same capacity.


MR. McLENNAN:  The question wasn't that, but I appreciate those points.  

My question was:  How did it get from Hydro One Inc. to Networks?  Is there a letter of direction, a board resolution?  How does it go?  The OPA thought it necessary to put it in writing.  I am just wondering how it got there.  What's the internal -- 

MR. NETTLETON:  I'm speculating again as it being an oversight.  I could be corrected, but we see your point.  

MR. McLENNAN:  Thank you.  I'm done.  

MR. MILLAR:  Are those all of your questions, Mr. McLennan?  

MR. McLENNAN:  Yes, they are, thanks.
Questions by Mr. Millar


MR. MILLAR:  We're already at 25 after 5:00, but with the court reporter's indulgence I probably only have 10 or 15 minutes.  I know you have been through a lot today and we all sympathize.  I will try to go quickly. 

Many of the questions I had prefiled have already been asked and answered and a number of others I strongly suspect Mr. Nettleton will say these are for interrogatories and I think that is fine.  We will take those as interrogatories.  We viewed this process as certainly as an opportunity for Hydro One to get as much off the table as they wanted to, but to the extent that they're not going to answer some of these questions, I am not going to chase them here and we will ask them as part of interrogatories.  

At the outset I would like to start with a follow-up question on the presentation.  

If I could ask for the slides.  It is on page 21.  We don't have slide numbers, but it is I guess the chart showing the orange zone and some of those others.  It is called "Near-term and interim measure improvements".


It is the one that shows the orange zone.  That's the one.  

As a starting point.  Maybe I missed it the first time around, but would you agree with me that the orange zone or at least the chart showing this orange zone was not in the original prefiled evidence; is that correct?  

MR. CHOW:  No, it was not included.  We thought it was useful as a presentation to explain it.  

MR. MILLAR:  I'm sorry.  Was it not in the application?  Or was it just not cut out from the other elements as it is here?  

MR. CHOW:  If my memory serves me, I believe it is part of the interim measure.  We just graphically indicate it here.  

MR. MILLAR:  Oh, I see this is not new.  Just something that hadn't been presented in this fashion before. 

MR. CHOW:  This is not new.  I think the magnitude of it we did not indicate.  

MR. MILLAR:  On that question of magnitude.  As I look at the chart, it looks to be representing, is it about 250 megawatts; is that fair?  

MR. CHOW:  As I indicated, currently we estimate the amount standard offer that could be connecting now is in the order of 300 megawatts.  Given there's about 700 megawatts in the queue, in the Hydro One queue, and the distribution has the capability to connect roughly about 300 megawatts.  

MR. MILLAR:  I want to understand exactly what is represented in this orange zone.  

This generation, it is in excess of the 725 megawatts of wind that are already committed; is that correct?  

MR. CHOW:  Really the way to look at it, the thousand megawatts we indicated for future wind potential, that 300 megawatts is part of that.  

MR. MILLAR:  I see. 

MR. CHOW:  Without the restriction, that 300 megawatts would be coming in service now.  

MR. MILLAR:  So it is part of the 1000 megawatts?


MR. CHOW:  Yes. 

MR. MILLAR:  But not part of the 725 that is already committed?  

MR. CHOW:  No.  The 300 is standard offer, the 700 committed are large wind farms.  

MR. MILLAR:  I see.  And essentially what this will be is you will not be taking -- if I am making you repeat yourself, I apologize -- but you won't be accepting standard offer contracts, you won't be entering into these contracts in this zone?


MR. CHOW:  Yes.  

MR. MILLAR:  So essentially it's a generation exclusion zone, something like that?  Is that a fair way to characterize it?  

MR. CHOW:  There is no contract given for the developer in this area to develop under the standard offer program. 

MR. MILLAR:  Are there any other similar zones in the province that you are aware of, any place you won't enter into standard-offer-program contracts because of transmission issues? 

MR. CHOW:  No, there are no other based on transmission limitations.  There are many based on distribution limitations. 

MR. MILLAR:  That sort of segues into where I was going to go next.  

Standard-offer wind has to connect at a distribution level; is that right?  

MR. CHOW:  Yes.  

MR. MILLAR:  So does this take – again, I'm not an engineer so I certainly stand to be corrected here, but the way I understand it is that that power will be consumed, if that's the right word, locally through the distribution network; only if there was excess would it make its way to the transmission lines.  Is that correct?


MR. CHOW:  No, that's not correct.  What the transmission system sees is the difference.  It doesn't matter it is consumed locally or not.  By adding 10 megawatts of standard offer in the distribution system, to the transmission system it look like 10 megawatts of less load in the Bruce area, which will -- if the generation in the area remains constant, then that power has got delivered into the main grid.


So the generation that you produce always is going to find its way into the system.  You consume it locally, then less of it has to be delivered to the main grid.


So when you produce in the distribution system, what you are basically doing is netting out the load.


MR. MILLAR:  I think if we have other questions, I will follow them by way of interrogatory.  I think I will move on.


MR. SCHNEIDER:  Just before you move on, I just want to clarify that.


Bob had shown a previous slide in the presentation that showed with a dotted line what this profile looked like in the application.  So I just want to clarify it is not just the standard-offer orange strip that is different in this slide versus what was in the application.  It is the shape of the entire plot because of the Bruce amendment.


MR. MILLAR:  In fact, you are leading me right into my next question, which was just that.


As I look at this profile, I guess we will call it, you would agree with me - in fact you have just agreed with me - that this doesn't match the prefiled evidence; is that right?


MR. SCHNEIDER:  That's correct.


MR. MILLAR:  Because, perhaps among other things, there has been a new arrangement with Bruce?


MR. SCHNEIDER:  Yes.


MR. MILLAR:  Aside from these diagrams that we see here, has the company filed any updates to its evidence?


MR. SCHNEIDER:  We have not yet filed an update, but we are planning to file an update to account for items such as this one.


MR. MILLAR:  When might we expect to see that update?


MR. SCHNEIDER:  We plan to file it prior to the beginning of the interrogatory phase.


MR. MILLAR:  Within the next couple of weeks or so?


MR. SCHNEIDER:  Yes, a week or two.


MR. MILLAR:  The information we see in this graph and throughout the presentation, does that reflect the information that we'll see in the new filings?


MR. SCHNEIDER:  That's correct.


MR. MILLAR:  So this is up to date?


MR. SCHNEIDER:  Yes.


MR. MILLAR:  Thank you.  I don't know if you have our questions in front of you, but for those of you who do, I am moving forward to question 5.  I am not going to ask most of the question, but it relates to congestion reduction.


Maybe I can sort of rephrase the whole thing to put it this way, and that is:  Has the company done a quantitative congestion-reduction analysis on the proposed line and the alternatives?  I am not necessarily asking to see that study right now.  I just want to know if one has been done.


MR. CHOW:  You say congestion-reduction study?


MR. MILLAR:  Yes.  I was worried you would ask that, so I tried to figure out what that was.


[Laughter]


MR. MILLAR:  As I understand it, and now I am getting it confused in my head with the next one.  A congestion reduction study would be when you have to constrain someone off the system, there are costs to that, either costs of producing the generation elsewhere, or you might have to pay the generator depending on what the contract is, especially with these take or pay, for example.


Have you done a quantitative analysis relating to that, regarding either the proposed line or any of the alternatives?


MR. CHOW:  The study is continuing.  We will provide an appropriate answer when the question is asked in the interrogatory phase.


MR. MILLAR:  That's an interrogatory question, is what you're saying?


MR. CHOW:  Yes, yes.


MR. MILLAR:  Thank you.  I guess these are really follow-up questions.  I think these have been answered, but just so the record is entirely clear, I am moving to our question 6.  It relates to, I guess, the nameplate capacity of wind versus the numbers that you actually see coming out of these wind farms.


Question 1 is:  Can you please confirm that the OPA translated the committed wind capacity of 725 megawatts, as well as the potential long-term wind of 1000 megawatts, assuming a capacity factor of 100 percent.


MR. CHOW:  The terminology, what is capacity factor? 


MR. MILLAR:  I assume the 725 megawatts is the nameplate rate?


MR. CHOW:  The nameplate rating is the 725 megawatts.  We never assume that the wind will blow 100 percent of the time.


MR. MILLAR:  I guess not, but when we look at the chart behind you, if I look at the committed wind generation, I assume that is the nameplate.  You're not cutting out any of it?


MR. CHOW:  No, total installed capacity.


MR. MILLAR:  Okay, I see.  Thank you.


The next question you touched on before.  Can you confirm that the given performance of wind generation, the capacity factor is going to be something like 20 percent for summer and 40 percent for winter; is that about right?


MR. CHOW:  Sorry, the capacity factor?


MR. MILLAR:  Yes.  The percentage of the nameplate rating that you are actually likely to get over the course of the summer I understand is something like 20 percent; is that about right?


MR. CHOW:  I have to be clear here.  It is not a multiplication of 20 percent times the nameplate rating will give you an average output.  It's not that simple.


MR. MILLAR:  Okay.


MR. CHOW:  It could be expressed as, let's say, 100 percent of the nameplate capacity for 30 percent of the time, for example, and the rest of the time it doesn't blow at all.  


In summer, there is half output, there is three-quarter output.  So for the whole year, you take the amount of energy that you could produce.  Typically for the wind farm in this area, it is 30 percent.  


So, in other words, you would look at it.  It's 30 percent of the time running at full output and nothing the rest of the time; but the picture is not the output at all time.  It's 30 percent.


MR. MILLAR:  I'm going to risk making myself look foolish by getting into areas I don't understand very well.  Are you saying that -- let's say a 1000 megawatts.  Obviously, that is not the committed stuff, but just for a round number, if there was something like a megawatt-year, which I don't think there is, if we had a 1000 megawatt-years would be total capacity the total potential generation from that, from those wind farms; is that right?


MR. CHOW:  If you take the total production that is possible from this wind farm, assuming it is generating 8760 hours, you take the actual produced and you get a number of 0.3 or 30 percent.


MR. MILLAR:  Then I think we're on the same page.  Am I right that, without necessarily getting into the exact numbers, the capacity factor is higher in the winter than it is in the summer in these locations?


MR. CHOW:  Yes.


MR. MILLAR:  Am I generally right that it is about 40 percent for the winter and about 20 percent for the summer?  If you think this is a better for an IR, then just say so.


MR. CHOW:  It is better for an IR.  It is an easy kind of number to look at the history of the wind production.


MR. MILLAR:  Fair enough.  I am not going to spend any more time on that here.


Moving on to our question 9, I am only going to ask the first one that we have here.  This again relates to things I never heard of until before a couple of days ago.  The question is:  


Is it feasible to install a transmission line with quad 932.7 KCmil conductors instead of quad 585 KCmil conductors as outlined in reference B?  Is that possible?


MR. SCHNEIDER:  My engineering friends within the company tell me that it is feasible, but that materially it wouldn't change the capability very much.  


MR. MILLAR:   This may be a question for tomorrow, but maybe I will check with Mr. Nettleton.  Our question 11 relates to where the line goes, either on the east or west side of the right of way, Mr. Nettleton.  Is that a question for tomorrow?


MR. NETTLETON:  Yes, it is so.


MR. MILLAR:  Okay, thank you.


Thank you, gentlemen.  I actually am going to turn it over to Mr. McKay, who has some technical questions I am not competent to ask you, so I am done with mine, and I think Mr. McKay just has a couple of questions.

Questions by Mr. McKay


MR. McKAY:  I will be very quick.  Can you turn up on your slides the summary of options for screening results?  That is the matrix.


Can you give us a bit more explanation on the category for limited effects on other paths, in terms of what that criteria is and what it is used in terms of how you use it to evaluate in terms of eliminating certain of these alternatives.


MR. CHOW:  The southwestern Ontario network is quite interconnected in terms of it is not an isolated system.  It affects many other paths.


When we look at this in combination with providing required capability - and in this case you look at it together, side by side - it gives you an indication that, one, does it have the capability; two, when you actually have that system, does it affect, in this case, negatively on other paths?


So in the case of Bruce to Essa, that's an easy one.  The power from Bruce is being sent up to Barrie, to Essa.  There it's getting combined with the flow for northern Ontario and it all shares the same path from Essa down to Claireville, Barrie to Toronto.


So in that case there, its impact is going to reduce the transfer capability on that path by 1000 megawatts.  So it is a consideration because it is negatively affecting other paths.


In the case of series capacitors on the 500 kV line and the Bruce-to-Longwood-to-Middleport, the path is affecting to a large degree the flow coming from west to east through the London area.  Because you lose the Bruce-to-Milton line, the power from Bruce going down the Bruce-Longwood line is combined with the flow coming in from the Sarnia and Windsor area, and together they travel the path between London and Nanticoke.


So, again, it has a negative impact on the ability -- in other words, they share the power one way or the other.  The one path requires the power.  The other one has to back off.


So in a way, it is a negative, but the way we look at it is a combination of both the first column and the second column.


MR. McKAY:  On that basis, I guess one criteria, you discounted the series capacitors as a long-term solution; that and the fact that it doesn't have the capacity?


MR. CHOW:  Mainly that it doesn't have the capacity.  It is capable of seven units versus 700 megawatts of wind.


MR. McKAY:  When you did that analysis, were you including generation rejection?


MR. CHOW:  No, because we are looking at this set as a long-term solution.


MR. McKAY:  That is an isolated analysis on simply the series capacitors?


MR. CHOW:  Yes.


MR. McKAY:  So you rejected the series capacitors on a long-term basis, and then from the green-line graph that we have seen today, you have made it quite clear that you don't need it on an interim basis with the near-term and the interim measures you want to put in place.


So the question I have is:  Why are you continuing with the study?  You don't need it in the long term, and it's pretty clear that you don't need it to meet the interim requirements.


MR. CHOW:  The answer is on the next slide after that, on the interim.  The decision on series compensation will be made in consideration of the line-in-service date.  In other words, will it be late, the effectiveness of the other measures.  


We believe that the GR, in combination with the other measures, will provide us the necessary capability.  When we actually end that phase there, we want to see how close we are, and also the progress of generation additions on the system.


MR. McKAY:  That's a change in the evidence; right?


MR. CHOW:  At that time, series compensation is a possibility.  I am indicating here it is still a possibility, with those considerations.  So it is always looked at as a back-pocket solution that we would put in if certain conditions are met.


MR. McKAY:  As a final question, a lot of talk today about this study that's being done.  I'm assuming that there were some form of terms of reference or something that put some bounds around what this study is, what it is supposed to produce, what you expect.  


Is that available if we ask that in an interrogatory?


MR. CHOW:  This is related to the due-diligence study on series compensation?


MR. McKAY:  Yes.


MR. CHOW:  Yes.  Its terms of reference were developed for the consultant.  It would be a part of the attachment of the report, and, yes, on request in an interrogatory.


MR. McKAY:  Can we get it now or get it within a couple of weeks?


MR. NETTLETON:  The trouble that I am having is the message that we have communicated to all of the parties has been that we are prepared to look at these requests for additional information through the interrogatory process. 


I will have to check the procedural order, but I think there is a due date on when IRs are due and there is a due date on when the responses are due.


So I think if people want to ask us interrogatories now, they could; and we can hopefully get through the interrogatories as fast as possible.  If your interrogatory came in with that request, we would be able to get it done sooner rather than later.


MR. McKAY:  No.  I appreciate that, Mr. Nettleton, but I guess the question was, I'm assuming that in order to get this report done, you would have had to put terms of reference together.  That document, I'm assuming, is available today, now; obviously we're not going to ask to produce it here today, but as an interrogatory, it would be good to have the confidence that you wouldn't object to it being filed as an answer to an interrogatory.


MR. NETTLETON:  I'm not hearing any objection from OPA.


MR. McKAY:  Thanks.


MR. MILLAR:  I think that is everybody.  We have had a long day.  Special thanks to the court reporter.  Unfortunately for her, we're back tomorrow to start on this subject again.


So unless there is anything else - I'm not seeing any hands - we will adjourn for today and I will see everyone starting promptly at 9:30 tomorrow morning.


--- Whereupon the conference adjourned at 5:45 p.m.
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