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--- On commencing at  SEQ CHAPTER \h \r 19:07 a.m.


MS. NOWINA:  Please be seated.


Good morning, everyone.  Today is day 7 of the oral portion of the review of the Integrated Power System Plan, or the IPSP.  The Ontario Power Authority is seeking the Board's approval of the IPSP and certain procurement processes.  The Board has assigned file number EB-2007-0707 to this application.


Today we continue with the cross-examination of the panel on reference forecast and reserve requirements.


Are there any preliminary matters?  Mr. Vegh.

Preliminary Matters:


MR. VEGH:  Yes, two issues for the applicant, Madam Chair, or two points.  First, to follow up on our discussion we had after the introduction of this panel yesterday with respect to the relationship between this panel and the panel on nuclear for base load - that is addressing issue or evidence in D-6-1 - I spoke to other counsel in the room last evening and this morning, and the consensus seems to be that people have prepared their cross and their materials on the assumption that this panel will only be addressing the methodology for determining base load, while the actual cost of nuclear will be addressed by the nuclear panel or the non-renewable panel.


We're agreeable to that approach.  So our only concern is we don't want to address it twice for both fairness and efficiency purposes.  So the consensus seems to be that this panel will deal with the methodology for determining base load, and then in subsequent panels -- the subsequent panel that deals with the allocation of nuclear for base load will look at the actual costs of nuclear; that is, the capital cost, discount rate, et cetera.


I expect there will be some overlap, but I think that is the direction.


MS. NOWINA:  All right.  Thank you.


MR. VEGH:  The second point I wanted to just raise, Ms. Frecker identified for me that there was a piece of information she wanted to provide coming out of yesterday's testimony.  Effectively, there was an interrogatory she couldn't recall off the top of her head, so when we go back on record, she would just like to start by identifying where that interrogatory is.


That is all for the applicant.  Thank you.


MS. NOWINA:  All right.  Thank you.


Ms. Frecker, maybe I will let you give us that information first, and then we will turn to Mr. Buonaguro.


MS. FRECKER:  Thank you.  Good morning, Madam Chair.  A question was raised yesterday by Mr. Shepherd with respect to the location of the input assumptions that were used in the CIMS reference forecast.  Specifically, the stock information and technology penetrations that were included in the reference forecast have been provided in attachment 1 to GEC interrogatory 235 at Exhibit I, tab 22, schedule 235.


MS. NOWINA:  Thank you, Ms. Frecker.  Mr. Buonaguro.

ONTARIO POWER AUTHORITY - PANEL 3, REFERENCE FORECAST AND RESERVE REQUIREMENTS, Resumed


Martin Adelaar, Previously Affirmed


Christopher Bataille, Previously Affirmed


Lily Buja-Bijunas, Previously Sworn


Karen Frecker, Previously Sworn


Bob Gibbons, Previously Sworn


Andrew Pietrewicz, Previously Sworn


Victor Stein, Previously Affirmed


MR. BUONAGURO:  Thank you.


My name is Michael Buonaguro.  I'm counsel for the Vulnerable Energy Consumers Coalition.  Before I start, there is one issue I would like to raise with respect to this panel and the inclusion of the conservation potential topic.


Once we discovered yesterday that that particular topic was going to be covered by this panel, I went to my consultants and said, Do you have anything on conservation potential?  And in a panic, they said, Yes, we do.  It is maybe up to half an hour, but they're not prepared to have it ready for this part of my cross.


So in discussion with Mr. Vegh, a solution we thought might be useful is to have that time slotted for me at the end of this panel so I could fit it in just before -- we could then move on to the actual conservation panel.


MS. NOWINA:  Before we determine that, Mr. Buonaguro, I would like to get a sense of whether or not anyone else has the same problem and exactly what the problem is.  So we discussed conservation potential.  Maybe either you or Mr. Vegh can tell me exactly what you mean by "conservation potential" and why it is with this panel as opposed to subsequent -- the conservation panel.


MR. VEGH:  Thank you.


What we mean by "conservation potential" is that in many of the conservation categories, energy efficiency, fuel switching, and I think a couple of others - that's it, energy efficiency and fuel switching - the approach of the OPA, as is set out in the evidence, was to, first, identify what is the potential for savings in these areas.  And Mr. Adelaar's firm looked at fuel switching and Mr. Bataille's firm looked at energy efficiency.


So that work was done and it is filed in the materials.  When presenting -- when preparing the witness panels for this hearing, we met with the other parties and with Board Staff, as you know, on procedures day, and we addressed the issue of which external consultants are required for which evidence, because there are dozens of external consultants whose materials are filed in the evidence.


The view was that with respect to conservation, people were really not that interested in the conservation potential studies out there.  For example, there were really no interrogatories on that issue either.  The real question on conservation was:  How did the OPA come up with a conservation plan making use of that information?  So not looking at the primary information, but how the OPA used that information.


It's for that reason that the external consultants are not included on the conservation panel, though of course Ms. Buja-Bijunas and Ms. Frecker are, as well as Mr. Farmer.  So the conservation panel is really just looking at the OPA's conservation plan as opposed to the external consultants' work on the conservation potential.


So we have tried to make it clear to people that the external advisors will not be available on the conservation panel, and, if they did have some clarification they wanted to address on conservation potential, we could just take advantage of the fact that they are here, the fortuitous fact that they are here giving evidence on the load forecast, because they provided information on that issue, as well.


There was a lot of interest on -- there was a lot of interest with respect to the external consultants' work on the load forecast.  So we thought it was appropriate to present them as part of the witness panel so that people can address both the underlying primary research done by the external consultants, as well as the OPA's use of that research.


But, as I said, I appreciate it's complicated and we have given this message a few times, but I think people are now, you know, starting to look at it in a little more detail.


So when Mr. Buonaguro said he would have some questions on conservation potential, we thought it would be appropriate if he would just save some time for the end of this panel, take advantage of the fact that the witnesses are in the room and ask them some questions on that issue.


I haven't heard from anyone else that there is interest on the questions of conservation potential.


MS. NOWINA:  Thank you.  Why don't we leave it at this?  Mr. Buonaguro, you will have an opportunity later with this panel and we will make some arrangements to do that, but before we decide exactly how we will do that, why don't we give it the day or the morning for other parties to let you, Mr. Vegh, or you, Ms. Lea, know whether or not they have the same concern and whether we want to have a grouping around this topic at the end of the hearing or we want others to proceed and incorporate it within their cross-examination.


MR. VEGH:  We will revisit it?


MS. NOWINA:  We will revisit it.  We will certainly give you an opportunity, Mr. Buonaguro, before this witness panel disbands.


MR. VEGH:  Thank you.


MS. NOWINA:  All right.  Go ahead, Mr. Buonaguro.

Cross-examination by Mr. Buonaguro:


MR. BUONAGURO:  Thank you very much.  Before I start, I have two items that should be marked as exhibits.  They were distributed by e-mail, I think, to everybody before -- I think it was Monday.


MS. LEA:  Do you have copies, Mr. Buonaguro?


MR. BUONAGURO:  I have my hard copies.


MS. NOWINA:  An opportunity for me to ask that when you do that, when intervenors do that, if they could please bring hard copies for the Panel, because you --


MS. LEA:  Yes.  I will need eight hard copies of any exhibit, three for the Panel, three for the box.  Thanks.


MR. BUONAGURO:  I can hold off on those.


Should we mark them as exhibits now?


MS. NOWINA:  No.  We will wait until they come back if you don't need them immediately.


MR. BUONAGURO:  Okay.  With that, I can begin.


I would like to start with some questions concerning clarification of the definition of natural conservation as it is worked into the load forecast.  And, for that, I will be looking at Exhibit D-4-1, attachment 2, page 1.


And here at lines 7 to 8, or so, naturally occurring conservation is defined, in part, as:

"...the replacement of energy-consuming assets with new technologies that result from actions taken prior to 2005".


I wanted to get clarification on what you meant "by actions taken prior to 2005".  Perhaps you can -- well, for example, does this mean technologies that existed in the market prior to 2005?  Or does it also mean, would it also include technologies that were under development prior to 2005 and likely to emerge on the market in subsequent years?

MS. BUJA-BIJUNAS:  Can you hear me?

MR. BUONAGURO:  I can, but I am three feet away.

MS. BUJA-BIJUNAS:  Thank you.  Natural conservation, the way you calculate that --

MS. NOWINA:  Can you hear at the back?  Sorry.  I just want to make sure -- can you hear the witness at the back?  No.

MS. NOWINA:  I don't think that mike is on.

MS. BUJA-BIJUNAS:  Can you hear me now?

MS. NOWINA:  Yes.

MS. BUJA-BIJUNAS:  Thank you.  The concept of natural conservation, the way it is looked at is to consider consumers in subsequent years to 2005 making their stock choices, making the choices for refrigerators or for whatever stock they're purchasing to be characterized by an efficiency level similar to what would have been in place in 2005.  So it's almost as though the world stood still in 2005 and was static afterwards.

So people still make choices.  It is just that in, say, the year 2020 they basically would be picking up refrigerators or dishwashers with characteristics that would be similar to 2005.  It would not incorporate additional advancements that would occur beyond 2005.

So that is the static case.  The difference between that and what you actually assumed to happen is natural conservation.  In other words, the difference between a static world and a world in which consumers in 2020 would purchase 2020 version appliances, appliances that would naturally have improved with time, that's incorporated in natural conservation.

MR. BUONAGURO:  So let me try an example.  So if this year I replace my 20-year-old water heater with a 2008, brand spanking new high-efficiency water heater, that change in energy consumption, that very small overall change in energy consumption would be captured in the natural conservation adjustment?  Or part of the forecast?

MS. BUJA-BIJUNAS:  This forecast is based in the year 2005, which CIMS completed for us.  Which means a change like that, in 2008, would be considered part of the natural conservation.

If you start your forecast in 2008, then you move forward beyond 2008.

MR. BUONAGURO:  I see.  So I guess to get into more detail, then, the actual impact, the natural conservation impact of that particular example would be the increase in efficiency between 2005 and 2008?

So -- go ahead.

MS. BUJA-BIJUNAS:  I'm sorry, it would be the difference of that household purchasing in 2008 a refrigerator characterized by 2005 efficiency levels versus buying in 2008 a brand new 2008 refrigerator which could be more efficient than a 2005 refrigerator.  If you allow for technology improvements over time, that occurs naturally, manufacturers make better products, et cetera, then you're not buying a static model from three years ago, but you are buying a more current one, there would be an efficiency improvement and that is captured under natural conservation.

MR. BUONAGURO:  So if I were to be cheap and get a 2005 model instead of 2008 model, that isn't included in natural conservation, because I've gone back to the static?  I've made a choice that reflects the sort of the static case in your forecasting?

MS. BUJA-BIJUNAS:  That's right.

MR. BUONAGURO:  Okay.

MR. ADELAAR:  If I may just add.  The reference case is a picture of what the world will look like over the next 20 years or during this 20-year time period in the absence of any new program interventions, market interventions that would further induce or accelerate take-up of energy efficiency, technology, or changes in energy-efficiency behaviour.

In the reference case forecast, there's been an assumption about the long run prices of electricity and other fuels over that time period.  And so in the reference case forecast, consumers in all three sectors will be choosing technologies as the products retire and the technologies retire, influenced by their own behavioural patterns and influenced by price, okay.  And so in some cases, that will result in the purchase of more efficient products or equipment.  In other cases, using the example that you just provided, you may revert back to bad behaviour.

So in effect what can happen during a reference case forecast is an improvement in energy performance and energy intensity for some of the end-use technologies in all three sectors.

MR. BUONAGURO:  Now, that takes me to the second clarification, other influenced conservation, which I guess is the point at which -- well, the definition on that same page is:
"Other influenced conservation is conservation that occurs as a result of programs or action undertaken by any participant other than the OPA."


So I guess the obvious one is -- to extend my example or to change my example, if a representative or somebody who is participating in an OPA program and comes to my front door and says:  Get rid of the 20-year-old water heater; we have $200 discount on a high efficiency one, 2008, model, that scenario would be captured as an other influenced conservation; is that right?

MS. BUJA-BIJUNAS:  There are other activities that are not directly sponsored by or -- the OPA.  Those are what are considered other influenced conservation.  A good example is the smart metering program which was brought forward by the government.  That would be an example of other influenced conservation, as opposed to a specific program which the OPA has launched.

MR. BUONAGURO:  So my example is valid but you expanded on that to make sure I haven't excluded anything by my example; is that what you just did?  Or was I wrong in my example?

MS. BUJA-BIJUNAS:  I think I just expanded it a bit.

MR. BUONAGURO:  Okay.  When we talk about any participant other than the OPA, I guess you're not talking about me doing it on my own going to the store and getting the 2008.  We're actually talking about something more than just consumers acting on their own.  We're talking about, as participants we're talking about organizations?

MS. BUJA-BIJUNAS:  There has to be a market intervention.

MR. BUONAGURO:  And based on our discussion on naturally-occurring conservation versus other influenced conservation is our understanding that other influenced conservation is a subset of naturally occurring conservation; it is not captured in the reference forecast; correct?

MS. BUJA-BIJUNAS:  That's correct.

MR. ADELAAR:  Correct.

MR. BUONAGURO:  If we can go to page 2, of D-4-1, attachment 2, there is a discussion here, in reference to the first question on the page.  It talks about things that impact on the demand forecast and it says:
"Contributing factors to this decrease from 27,000 megawatts include: impacts of conservation promotion and incentive efforts undertaken by the OPA, LDCs and other market players since 2005; changes to the GDP," so on and so on.

Then it goes on to say:
"The OPA assumed that the M.K. Jaccard & Associates estimate of naturally occurring 600 megawatts during the 2005 to 2007 period is a good proxy for these conservation reductions and termed it as Other Influenced Conservation."

It seems, from this discussion that you have included other influenced conservation, i.e., incentive efforts undertaken by the OPA, LDCs and other market players since 2005, it seems, on the face of it, at least to me to have worked its way into a naturally occurring conservation deduction to the forecast.  I was wondering if you could explain that given our discussion we just had.

MS. BUJA-BIJUNAS:  The discussion we just had is correct, as far as my understanding goes on natural conservation.

I am looking at this paragraph right now and I am reading that sentence and I think it should be rephrased to be clear.

If that statement was, The OPA assumed that the M.K. Jaccard & Associates estimate of naturally-occurring 600 megawatts during the 2005 to 2007 period is a good proxy for naturally efficiency improvements over the period, that would be accurate.

I think putting in the reference to other influenced conservation, I guess looking at that sentence right now, I would not put in the phraseology that way.  The 600 should just be natural conservation efforts.

Other influenced conservation is part of the conservation target.  It is the part of the conservation target which happens without OPA intervention, and one recognizes there are other efforts along those lines.

MR. BUONAGURO:  I have to say I am struggling to understand what's happened here.  Let me start with this.  Is this something peculiar to the years 2005 to 2007?

MS. BUJA-BIJUNAS:  The year 2007 was handled in a different way than the targets for 2010 and 2025, and there are some additional considerations which may make 2007 a bit more difficult to understand.

Basically, what this paragraph is trying to say is that the OPA took the 2007 target to mean that the original estimate for 2007 of 27,000 megawatts must be reduced in some way so that the demand in 2007 could not be more than 5 percent less than that, which is 25,650.

Well, when we got closer to 2007, we estimated that some of that reduction will come about due to economic factors, that, in fact, the reference forecast will help meet some of that reduction to get down to 25,650, and there will be a residual amount required to get down to that level.

The first amount, which is the reference forecast decreasing, it decreases due to a number of factors.  Some are economic and some are natural efficiency improvements.  We estimated that amount to be 600 megawatts, which then leads to the second figure, which I alluded to yesterday, which is the 755 megawatt figure that I spoke about yesterday regarding 2007.

755 megawatts is the amount below the reference forecast.  It's the net amount that would bring down the reference forecast to below the original target that was set, which was making sure that the load in 2007 was going to be 5 percent less than 27,000.  The load in 2007 must be below 25,650.

So natural conservation indirectly finds itself in this number, insofar as it lowered the reference forecast.  The actual intervention is 755, and the 755, as I alluded to yesterday, includes a very, very rough estimate at this point, not EM&V'd yet, of 400 megawatts of OPA effort and the remaining 350 of other influenced conservation.

MR. BUONAGURO:  Okay.  I think I can move on to a different topic.  I think if I remember correctly from yesterday, there was some discussion about the other forecast, which your forecast, the IPSP forecast, is compared to.  And we are talking about the NRCan forecast, the Hydro One forecast and the IESO forecasts.  And I
guess --

MS. BUJA-BIJUNAS:  That's correct.

MR. BUONAGURO:  If I could have the slide up on the monitor, it would be D-1-1, page 17, which contains the results of the various forecasts.

MS. BUJA-BIJUNAS:  That's right.

MR. BUONAGURO:  So we did some number crunching to figure out, generally speaking, how the -- how your forecasts in various periods relating to these forecasts in various periods.  So, for example, on page 2 of this, which I don't think we have to go to on the computer, but on
page 2 it talks about the OPA forecast between 2005 and 2020, and the energy use is supposed to go up from 155 to 176 in that period.

We calculate that to be an annual growth of 0.8 percent in that period.  Would you take that subject to check?

MS. BUJA-BIJUNAS:  Subject to check.  The reference forecast is a slower growth in the short term versus in the longer term, but that would be subject to check.

MR. BUONAGURO:  Well, we think -- I believe that over the same period the NRCan forecast is 1.5 percent.

MS. BUJA-BIJUNAS:  The NRCan forecast is over the 15-year period of 2005 to 2020.

MR. BUONAGURO:  Right.  Well, I think if we take your numbers over the same period -- so 2005 you have 155 terawatt hours and for 2020 you are ending up at 176 terawatt hours.  We have done the math --


MS. BUJA-BIJUNAS:  It sounds about right.

MR. BUONAGURO:  -- and we get a 0.8 percent average escalation over the period.

MS. BUJA-BIJUNAS:  Okay.  Subject to check, it does sound correct, but -- yes, subject to check.

MR. BUONAGURO:  Just over half the annual percentage increase, I think, than the NRCan.

MS. BUJA-BIJUNAS:  NRCan does have a stronger growth assumption than the IPSP does.

MR. BUONAGURO:  Are you able to summarize why that would be?

MS. BUJA-BIJUNAS:  I would have to look at it sector by sector, and there are differences sector by sector.

The largest difference, by far, is that they have a much stronger commercial sector growth rate than we do.  By the way, this is on energy terms.  NRCan does not do any peak analysis, so I am strictly speaking in energy terms.

NRCan's commercial growth rate is, I believe, something like 2.2 percent per year growth.  Our growth rate is more in the vicinity of 1.1 percent growth.

They have a slightly -- again, subject to check -- a slightly higher residential growth rate than we do, and I believe they have a slightly lower industrial growth rate than we do.

So the sectors are different than ours, but the one that stands out the most is the commercial sector, which is higher than ours, and that accounts for the majority of the difference in the overall growth rate.

MR. BUONAGURO:  So when you say they have different growth rates, is it simply that they have used a different assumption for that particular input into their forecast?

MS. BUJA-BIJUNAS:  The value that you get when you forecast is determined by actually quite a large number of factors.  The drivers comprise one set of factors, and the drivers are square footage, households, tonnes of cement.  They are those physical entities that you have to produce or use in some way in the future.

There is that issue.  I think in actual fact the drivers are relatively similar between the NRCan forecast and our forecast, although there might be a bit of difference in terms of vintage of those drivers.

But the other issue ends up being all of the other assumptions regarding how the stock uses energy, which processes contribute, which technologies contribute, how optimistic or pessimistic you are regarding the penetration of certain technologies.  Those drivers get translated into growth of stock.  That growth rate is determined by what you think the penetration will be of which technologies, which ones are more efficient than others.

MR. ADELAAR:  If I might add, I think the Natural Resource Canada forecasts tend to provide a pretty good picture of a national picture of how things might roll out into the future in terms of energy demand.


Our firm has done a lot of work over the years, both for NRCan and most of the gas and electricity utilities in Canada, trying to understand energy end-use patterns in the residential, commercial and industrial sectors.


What we have learned over time is that we have to check very carefully what the starting input assumptions are.  So in the case of developing the reference case forecasts that has fed into the OPA load forecast, we have checked very carefully with -- in looking at the energy end-use intensities and assumptions in all three sectors and in some cases, for example, in the commercial sector the NRCan assumptions about the saturation of certain technologies and the efficiency of those technologies didn't match well to our understanding of the provincial specific situation in Ontario.


So I think what you tend to find is that when you have various institutions using different modelling constructs and different input assumptions, slight variations in the constructs and in the input assumptions can result in slight deviations in the slope of the line of the forecast.


What we tried to do is make sure that the Ontario-specific picture was as accurate as possible.


MR. BUONAGURO:  In the case of the NRCan versus the OPA reference forecast, based on the numbers that I threw out, we're looking at about, if I am not mistaken, almost twice the rate of growth for the NRCan.


I take what you are saying about things that you think might have influenced it.


Then we have a similar situation, I guess, with the Hydro One energy forecast.  I can do the numbers again, but basically they're higher.  The energy forecast over a certain period I think is 0.9 percent between 2005 to 2011, and if I do the same sort of number crunching for your forecast, we get 0.6 percent per annum.  Again in that case I think it is about, so at 50 percent higher than the annual rate for you.


Then the same thing with the IESO forecast.  They're higher.  And I take it instead of going through trying to figure out the details now, perhaps I can ask you if you would be able to take an undertaking to try and explain or try to identify any substantial or specific drivers that has your forecast being lower than all of these other forecasts over these various periods.  Is that something you can do without -- without giving yourself a headache?


MS. BUJA-BIJUNAS:  Now, that's a question.


I have to admit it's difficult for me, at this point, to really know how much work that is going to be.


As I said, our forecast is produced by hundreds of assumptions across all of the end uses, penetration assumptions, which technologies you incorporate, what your drivers are like.  There's a lot there to investigate to try to uncover what it is and keep in mind also some things go up.  Some things go down.  Some things counterbalance.  It's a many body problem.

So that it is hard for me at this point to estimate whether this would be an undertaking that would actually take us a significant amount of time including having to sit down with NRCan and their models to see what the differences are.  So it's a hard for me to really estimate the time.


MR. BUONAGURO:  Maybe I could ask them to take a look at it?


MR. VEGH:  Maybe at this stage, Mr. Buonaguro, and this is just a suggestion, when we look at the amount of time involved and it is difficult to speculate on that but it seems like a very large project, you might want to investigate what is the materiality, what is the relevance of this.


If the panel or if you think it is very relevant that you need this information, then we could look into further what would be required to get this information.  But it's not -- you know, the fact that you have one forecast different from another forecast may or may not be material and, therefore, the level of effort that you are going to invest in identifying the differences, you know, may be more or less relevant.


I think at this stage we're reluctant to provide the undertaking because it is a very large one, potentially a very large one.


MR. BUONAGURO:  I take that point.  Perhaps then I can ask the question.


Can you describe the impact, if any, of substituting these higher forecasts for your forecast?  I guess -- I don't know if it is the extreme example but the one that leaps out is the NRCan forecast, 1.5 percent.  Is that something you could do now or by undertaking, generally speaking.  Like not specifically, but...


MS. BUJA-BIJUNAS:  One can look at what the final energy number that is specified by NRCan, compare that to, for example, the difference between our high case and our reference case, to see if it is contained within that band.  And, therefore, using NRCan numbers, if that is the case, then using NRCan numbers would be incorporated through using the high scenario, the high supply case scenario which is part of the IPSP.


MR. BUONAGURO:  Okay.  Is that the answer, or is that how you would get the answer?  Just so I am clear.


MS. BUJA-BIJUNAS:  I'm saying that one way that we could undertake to get to that answer is to compare what energy results from this 1.5 percent by 2020, compare that to our high case for 2020 and see if this number is lower than the high case and therefore contained within that band, and, therefore, indirectly by having a high case, so high supply case, that eventuality was considered.


MR. BUONAGURO:  Okay.  I don't know if my consultant will agree with me or not, but that sounds clever to me.  Perhaps I could take that undertaking from you.


MS. LEA:  That would be J7.1 an undertaking to compare the NRCan forecast to the upper or high case of the OPA; the results thereof.

UNDERTAKING NO. J7.1: TO COMPARE THE NRCAN FORECAST TO THE UPPER OR HIGH CASE OF THE OPA; THE RESULTS THEREOF


MR. BUONAGURO:  I would like to move on to questions about how fuel choices worked into the CIMS model and I think this was touched upon in one of the earlier discussions.


There are two interrogatories that talk about differential technology choice and they don't have to be brought up, but they're I-19-2 and -3 and CME -- those are Energy Probe interrogatories -- and CME I-9-6.


They basically confirm that the CIMS model uses differential technology choice to determine fuel choice and equipment usage.


MR. BATAILLE:  Yes.


MR. BUONAGURO:  And could you confirm that for technology choice involves different fuels, i.e., gas versus electric water heating, that technology choices are impacted by prices.


MR. BATAILLE:  Yes, they are, but it's the compound of the capital prices, plus the energy prices.


MR. BUONAGURO:  You're saying it is not just how much the water heater costs, but also the -- it's the water heater costs for buying it, plus the difference in fuel prices in the long run?


MR. BATAILLE:  As well as the expected life of the water heater and the discount rate of the firm or consumer making the choice.


MR. BUONAGURO:  Now, could you describe how the model or the technology choice model that you use has been tested to ensure that the technology choices that result from various energy price scenarios, in terms of gas prices relative to electricity prices, are reasonable.


So how -- when you are using different electricity prices and different natural gas prices in the model, how do you test the choice model for -- the differential technology choice model to determine whether your outputs are reasonable?


MR. BATAILLE:  Okay.  There are two things at play there.  Okay.  When you say "test" what you're implying is a back-casting exercise, looking at historical data.


In some way we've done back-casting exercises, but you have to be careful not to assume too much that what has occurred in the past and all of the conditions that go into that are going to be relevant moving into the future.  Because the consumer/firm choice algorithm brings a lot of things into play, because you have their propensity to want to use capital and everything that goes into that.


Most firms and households are capital-conserving, which feeds into their discount rates, expected life of the product, expected failure rate of the product, and, if it is a newer product, there is a higher expected failure rate.

What we've tended to do, and where we can, is we do what are called discrete choice experiments, where we do a survey out in -- we ask marketing -- we design the discrete choice survey.  We ask a marketing -- not a marketing firm, but firms that do specialize in actually conducting these surveys out in the population.

You end up with all of this data that basically gives you information about the attributes, the various attributes of a given choice.  So you end up with all of these basically coefficient values that then feed in -- that feed into that choice algorithm.

What we're trying to do is not just look at the financial, but the whole welfare picture attached to making individual capital choice, and then that data is brought into the choice algorithm.

What we're trying to do as best as possible is take all of the relevant components of a capital investment decision, when it comes to energy-using stock, and then roll that up into a package that's going to make sense moving -- going into the future.

MR. BUONAGURO:  Okay.  So I got two things out of that.  First, when you are developing the algorithm in the first place, it is at least partially based on a sample -- a survey or sample, so you are taking at least a picture of real-life choices that people are making and working that into the algorithm; is that fair?

MR. BATAILLE:  Yes, we can.  And that process is different by sector.

When you are looking at choices made by thousands and thousands and thousands of people, such as in the transportation and the household sectors, where we can, we try to do these discrete choice surveys.


When you are looking at choices made by firms, which aren't -- that data is a little bit harder to get at and the numbers are a lot smaller --we tend to use something more like Delphi processes where we go out and we actually have a body of people who make these choices out in the industry.

Like, we talk to the people who make the choices for boilers, make the choices between boilers and cogeneration systems, who make the process decisions, who make the auxiliary decisions, and ask them, What goes into your choice?  How does that -- breaking it down, what are your paybacks?  What's the payback you expect on this capital choice, this capital choice?

MR. BUONAGURO:  Now, just so -- I picked up on the word "can".  You said, We can do that.  I just want to make sure.  You have described the survey-type approach, I guess we will call it, and you described the secondary approach where you are actually interviewing decision makers on behalf of larger companies, I guess you would call it.  These are things that you did?

MR. BATAILLE:  Yes.  This has been done over a 20-year process of the evolution of a model.  It's an ongoing process that with every project we do, as we focus in on a given sector or a given part of the economy, that sector will be reviewed, and where the resources of the project are available, we will then review.

MR. BUONAGURO:  Then you talked about looking back at past behaviour patterns already.

The thing that maybe my mind is missing and maybe you could comment on it, do you go back on forecasts that you have made and see how accurate they were after the fact?

MR. BATAILLE:  That has been done.  We have had -- we're associated with a university research group at Simon Fraser University, and we have both done it as part of student projects, where we have looked at past forecasts, and we have also, where we can, looked at -- generally, it doesn't occur as part of -- for higher projects.

But we have done that in the past.  I would have to dig into it.  I would have to talk to some of my superiors to look at this, or the record for that.

MR. BUONAGURO:  I am okay without the exact results.

Now, in terms of the model itself -- and I am looking at a particular scenario where the choice isn't between different fuels, but, rather, technology within a range, so, for example, a low efficiency water heater -- electric water heater versus a high efficiency electric water heater.

I don't know if that is the best example, but if that is the choice the consumer is facing, does your model allow you to distinguish or does it stream choices between those two technologies, even though they're using the same fuel?

MR. BATAILLE:  I'm just going to assemble my answer there, because it is actually complex.

Okay.  What generally happens in the model is you will have, depending on the sector, from three to 50 choices between technologies that provide a given end use.

Within that battery of choices, you will have different fuels, different combinations of fuels, different combinations of energy efficiency, and all of this leads back to -- and every one of those combinations, from the three technologies all to 50, comes back to the key characteristics of the -- the upfront capital cost, the expected life, the discount rates that go into the making of the decision, the revealed discount rates we pull from the literature or from the Delphi processes or from the discrete choice experiments.

There will be the fuel prices.  There are intangible costs attached to different technologies.  When we're making -- when we are doing these competitions, we don't treat the -- the cost estimates or life cycle cost estimates as points.  They're treated as probability distribution functions.

So if you have three technologies, A, B and C, that have three different costs, and A is the cheapest, A is not necessarily going to get all of the market share or all of the new market share.

The probability distribution, if they overlap, you end up sharing out some of the market share.

Now, in a highly cost-sensitive industry where a lot of attention is paid to capital costs, you will have narrower distribution.  So we're talking really big facilities, large industrial emitters.  It's not relevant to this project, but the oil and gas industry, that kind of thing.

Whereas with households or with industries where there is a lot of heterogeneity in that industry - like, the different plants and the different firms are very different - the probability distributions are going to be quite wide and you are going to get a lot of overlap, and so a lot of market sharing between the lowest and highest cost technologies.

MR. BUONAGURO:  The answer to my simpler question is "yes"?

MR. BATAILLE:  Yes.

MR. BUONAGURO:  Thank you.  You mentioned how the lowest-cost choice won't necessarily be -- won't necessarily receive 100 percent penetration.  I am assuming the opposite is true, as well, where the most efficient choice isn't 100 percent -- doesn't represent 100 percent of the choice, either, in the way the model runs?

So if the choice, an example -- a simple example again.  If the choice you are running through is the high efficiency, more expensive water heater versus the low efficiency, cheaper water heater, neither of them are getting 100 percent or likely to get 100 percent of the market in your model?

MR. BATAILLE:  Yes.  Very rarely will you get 100 percent.

Often when you look at a given market that -- end use that technologies are penetrating into, you have different consumer classes in there.

You will have early adopters, people who love new technologies, love energy efficient technologies, love the latest gadgets, and are willing to pay a lot of money for them.  On the opposite end, you have people -- not just people, but firms, who will never adopt what looks like the least-cost technology or the most efficient energy efficient technology, because they may have -- they just may have their own reasons for maintaining their use of that technology, with most of the population falling in between those two.

MR. BUONAGURO:  Thank you.  I would like to move on to some questions about price elasticity assumptions.

This was touched on by Mr. Shepherd yesterday, and I think, in particular, if you pull up D-1-1, page -- it's either 30 or 31.  It must be 31.  So this was up yesterday, table 12, and it has a whole lot of numbers on it.

I just wanted to ask a few questions about this.  I know you went through some of this yesterday.

Can you describe the difference or maybe just give a definition for electricity, gas elasticity, as it appears in this graph or in this table, and gas electric elasticity?  What's the difference those two concepts?

MR. BATAILLE:  Okay.  That's a cross-price elasticity where when -- say you start out in a given reference case with so much stock, be going to either electric or gas, and then you shock the price of the electric or you shock the price of the -- sorry, relatively shock it, in terms of percentage.

What is the propensity to go from one to the other and backwards?  In our modelling system, because it is a vintaging model where we start out with initial stock and then moving through time you depreciate that stock, add new stock, moving forward there's a certain - what's the word - inertia to going one way or the other.

So what happens is, you do get different elasticities if you -- you can use the exact same shock on the two fuels or two energy forms and you will get different elasticities going one way or the other.

This brings in that whole choice algorithm that I described a few minutes ago.

MR. BUONAGURO:  Can I ask you to confirm a few things.  One, the estimates that are shown here are based on a price change starting in 2001 and therefore reflect the effect after 9 to 29 years?

MR. BATAILLE:  Yes.

MR. BUONAGURO:  And as such, we could consider these estimates long-run price elasticity estimates?

MR. BATAILLE:  Okay.  Careful about calling them long- run, because what we tried to do here was say:  What happens to the elasticity over time, again because it is a vintaging model.  When you've got 9 years, when you've got 14, when you've got 19, when you've got 24, and then finally when you've got 29 years, the elasticity generally increases because you've got more time to roll over the technology stock in response to the price shock.  So the elasticity -- the measured elasticity of difference tends to increase.

MR. BUONAGURO:  Okay.  Let me see what my consultant does with that.

Now, we have the 29 year values for residential, commercial, industrial as negative 0.93, negative 21 percent and negative 0.14 percent.  We see that on the graph under the 2030 --


MR. BATAILLE:  Yes.

MR. BUONAGURO:  -- year.  I think it is on page 30 of this exhibit suggests that these values compare favourably with the results shown in two studies:  a 1993 study by C. Dahl, and a 2004 study by C. Dahl and C. Roman.

MR. BATAILLE:  Yes, we see that.

Those two studies were produced pursuant to two undertakings, I-22-54, the attachment to that interrogatory, and I-22-55 which is the attachment to that interrogatory.

I am not going to ask you to pull these up on the screen, they're big long studies.  Going through them, it is not I don't think obvious on the face of it how you would read that in conjunction with these results to show that they compare favourably.  I am putting that as an assertion to you and asking:  Can you describe to us, and probably best by way of undertaking, what it is in those studies, produced in those two interrogatory responses, that leads one to the conclusion that they compare favourably with the numbers that exist on D-1-1, page 31, that we have gone through.

MR. BATAILLE:  To clarify what you are asking here.  What you are saying is, okay, take the material from Dahl, and Dahl and Roman, and then the numbers are here and just, okay, what does it mean to "compare favourably"?  What is the criterion that says that?

MR. BUONAGURO:  Right.  And then show the numbers that exist in the studies and how they specifically compare favourably with the results in this table.

MR. BATAILLE:  Yes.

MR. BUONAGURO:  Okay?

MS. LEA:  That would be undertaking J7.2.
UNDERTAKING NO. J7.2:  TO PROVIDE A DESCRIPTION OF WHAT "COMPARE FAVOURABLY" MEANS BETWEEN THE NUMBERS IN TABLE 12 AND THE STUDIES THAT WERE REFERRED TO ON THE PREVIOUS PAGE IN THE EVIDENCE

MS. LEA:  A description of what compare favourably means between the numbers in table 12 and the studies that were referred to on the previous page in the evidence.



MR. BUONAGURO:  I would like to move on to a topic that was touched on yesterday, accuracy of the load forecast models.

If I can jump to the end part of the discussion, given what happened yesterday and some of the -- some of it was discussed even in your opening.

The 2005 value that we see on things like slide 50 of K1.1, which shows the reference forecast -- it shows the actual numbers for up to 2005 and then the reference forecast after that.  You have confirmed this a couple of times 2005 is an actual number; right?

MS. BUJA-BIJUNAS:  2005 is the IESO's weather-corrected actual number.

MR. BUONAGURO:  As a result, I think I am correct that the CIMS model was never used to actually reproduce 2005 or forecast 2005?  Sorry.  First of all, it was never used to forecast 2005?

MS. BUJA-BIJUNAS:  The CIMS model actually is calibrated to 2005.  You always have to calibrate a model to some year.  It has to start from a base, from something.

So the CIMS model does go through 2005.  I will put a caveat to that.  The CIMS model is at the customer base.  The CIMS model gives energies and energies only, in terms of consumption by the customer.

Ultimately, what we look at is what is on the grid.  So we take the CIMS results and we translate that to the grid using transmission distribution losses, and also another small factor to account for the fact that CIMS did not look at the agriculture and transportation sectors.  That's not a very large amount of energy, but it does lead to a difference with the IESO number.

MR. BUONAGURO:  I think you went through that with Mr. Shepherd yesterday.

MS. BUJA-BIJUNAS:  It's pretty much a direct translation between the two.

MR. BUONAGURO:  This is for my own clarification.  There is calibration, but there are also adjustments fitted to the particular way the CIMS model runs versus the particular way the IESO does its forecast or does its actuals?

MS. BUJA-BIJUNAS:  I think the way to look at it is, if you use the final CIMS results and forecast, it would look very similar to what the final IPSP forecast looks like, because the adjustment is a set amount.

It's that set percentage of transmission distribution losses and that other amount for agriculture and transportation, which is somewhat in the vicinity of 8 percent.

So they're the same forecast.  It is just that one is 8 percent higher than the other one, but the behaviour, the shape, everything is the same forecast.

MR. BUONAGURO:  So it will always be around 8 percent higher?

MS. BUJA-BIJUNAS:  We assume the same amount of transmission distribution losses throughout the forecast.  And we always assumed that the agriculture and transportation consumption would be a set percentage of the total forecast.  We did not do a separate analysis of that area.

So consequently it is always a set percentage.  It grows a bit because the forecast grows a bit, but it is only growing because it is hooked on to the forecast.

MR. BUONAGURO:  Now, looking at the black line on this slide, this is your demand forecast, this is after that 8 percent has been accounted for; right?

MS. BUJA-BIJUNAS:  That's correct.  Because that particular chart is a peak demand forecast.  So that would be the peak demand as seen by the IESO and that has transmission and distribution losses accounted for, yes.

MR. BUONAGURO:  Now, I think I understand the calibration and the adjustment.  But my understanding is that the model has never been used to go back to an actual year, put in the actual assumptions, and then compare how it does compare to the actual, the actual results in that particular year.  That full sort of run to compare an actual year versus the model using actual input assumptions for that year has never been done.  Is that correct?  If you are confused with the question, just ask me.

[Witness panel confers]

I think the answer is the CIMS model was calibrated to 2005.  The CIMS model sometimes goes through a back-casting exercise as part of the development of this model at Simon Fraser University, et cetera.  I don't think there was extensive back-casting done in support of the IPSP; in other words, using specifically Ontario data to see the performance of the model, for example, to back-cast 1990 or 1995, or something like that, specifically for Ontario.

So I think it is calibrated to actuals.  It starts in a base year, and it does reproduce the base year numbers for Ontario.  I don't think there is any back-casting that was done for historical years.

MR. BATAILLE:  Just to clarify, too, when we're calibrated, it not just at the top level energy demand for given sectors.  It is calibrated as deep as we can go with the real historical data that we get from the national energy use database from NRCan.  So right down at the end uses, we actually calibrate down to that level as deep as the numbers are available.

Often NRCan is a couple of years behind where we are at any give time.  We have done back-casting exercises in the past.  They're very large.  Like, to do a back-casting exercise in this would be double the resources that went into the original study, because you have to pick up all of those input assumptions, take them back into history, let the thing run forward and see what actually happens.  So it is not a trivial exercise whatsoever.

MR. ADELAAR:  If I could just add to that, the critical thing in this analysis is to get the base year right, both in terms of energy end-use patterns, the stock, saturation of equipment, the efficiency of the equipment, and that's where a lot of effort goes.

So what happens historically is, in effect, captured in the base year.  You have to get the starting point correct.  And so in our combined efforts, we try and utilize all kinds of data sources to get that base year accurate.

Now, if you are looking at, you know, the question of making adjustments on a one-year -- if you are looking at what happens in 2006 or in 2007, one year doesn't make a trend.  Two years doesn't make a trend.

So it is usually risky to contemplate reforecasting based on what happens in one year, because you really have to look at how, I think, things are going to trend over the long term, which in effect is captured in the reference case forecast.

MR. BUONAGURO:  I don't think I am suggesting what you call recasting in regard to reforecast, but intuitively it would seem that you would do recasting to see how all of the model runs when you don't have to rely on any assumptions.  You can rely on all actual inputs as opposed to assumptions, which may change.

Presumably you have done the recasting exercise, maybe not in this particular case, but you do recasting and there is a reason to do recasting.  I'm presuming it is to test the model to see how good the model is.

Has this particular iteration of the model, or something close to it, been tested by recasting?

You mentioned having done some recasting in the past.

MR. BATAILLE:  The subcomponents are.  The various algorithms that went -- in some ways it is more important the individual choice algorithm.  Like, the lists of technologies change through time and policy environments change through time.  So you can do a forecast in one period, and then it's -- like, imagine five years ago.  Climate change was simply not on the radar.  Carbon tax was verboten; right?  And, suddenly, it is on the radar.  So that completely changes the underlying atmosphere behind what is occurring.

So it is in many ways more important that the individual algorithms are tested to see if they make sense moving through time, given a whole range of scenario possibilities, than the whole model being -- than the whole model being back-casted.  Yes, we do -- we continually retest and recalibrate the individual algorithms.

MR. BUONAGURO:  I just want to clarify.  When you talk about testing and recalibrating individual algorithms, you're not talking about doing recast exercises on the individual algorithms, are you, as part of that?  It seemed to me you were talking about something else as being more important than recasting as a concept.  I just wanted to clarify that is what you were saying.

MR. BATAILLE:  Because there's a whole -- like, models are collections of assumptions.  That's what they are.  That's what they are, is heuristic tools; right?

What they do is they collect all of your assumptions about the -- whatever you are doing in the natural sciences, economic sciences, what have you.

What they do is they bring together the best knowledge of what factual material is available of the present, what potential factual materials could happen in the future, and what dynamics -- what we understand of dynamics, okay.

In many ways, it's those lists of facts and those dynamics, getting those as accurate as possible is the art of modelling.

MR. BUONAGURO:  Thank you.

Just checking when we would like to take the break.

MS. NOWINA:  10:30, normally, is when we take the break.

MR. BUONAGURO:  10:30, okay.  I would like to move on to the -- this is a sub-topic under your definitions of base, intermediate and peak, and, in particular, I would like to turn up I-38-33.

In (a) of this interrogatory, we asked -- I will just read it:

"Attachment 1, page 1 discusses the inflexibility of nuclear plant operations.  However, the definition of base-load plant focusses entirely on economics.  On page 17, the OPA notes that such considerations may require that less than 60 percent of maximum load be met by base-load resources.  Has the OPA done any analysis to determine whether it is practical to expect nuclear plants to operate at capacity factors as low as 72 percent?  If, yes, please provide the analyses.  If not, please address this issue."

That, of course, the 72 percent, is in relation to the definition of base load, which is a plant that is expected to operate for 6,300 hours or more, i.e., 72 percent of the time.

This question said, As far as we know, that is not how nuclear power plants operate, and they're the majority of base load, and could you talk about that issue.


Now, we were referred in the answer to GEC -- or I-22-214, which is a GEC interrogatory.  But in our view, the response to that interrogatory goes on to talk about the economic analysis of base load and doesn't actually talk about this operational question that we have raised.

So we would like to ask again that operational question.

MR. PIETREWICZ:  Sure.  I think the answer is a lot more simple than suggested in our response to the interrogatory.

Again, the interrogatory at VECC 33 is asking:  Have we analyzed whether it is practical to expect nuclear plants to operate at capacity factors as low as 72 percent?


The gist of the economic analysis of base-load options is that if comparing gas -- natural gas-fired generation and nuclear generation, if you expect, say, a natural gas-fired generator to operate at a capacity factor of more than 72 percent, it's more economic to go with the nuclear option.

So we're not saying that the only role for nuclear here is to operate at a capacity factor of 72 percent.  What we're saying in Exhibit D-3-1, attachment 1, is that if you are going to run your base-load resource a lot of the time, for example, greater than 72 percent of the time, you are better off going with a nuclear resource rather than a natural gas-fired resource, as described in that analysis.

I hope that helps clarify it.

MR. BUONAGURO:  I take it from that that that definition of base load isn't just economically based but it is purely for economic reasons?

MR. PIETREWICZ:  That is an economic analysis of base load options.

MR. BUONAGURO:  When in reality nuclear as a base-load resource will operate at much higher or hopefully much higher capacity factors on a yearly basis?

MR. PIETREWICZ:  Yes.

MR. BUONAGURO:  Rounding this out, though, are there other base-load resources or potential base-load resources that can or would operate at 72 percent?

MR. PIETREWICZ:  Well, we have indicated that -- the simple answer is "yes," -- the short answer is "yes" rather, that we indicate in Exhibit D-3-1, attachment 1, that while that is possible it would not represent the most economic outcome.

For example, you could run your natural gas plant
72 percent of the time or more, but as concluded in
Exhibit D-3-1, attachment 1, that would be less economic under the conditions studied than running your nuclear plant at that level.

MR. BUONAGURO:  Okay, thank you.

I would like to move on to a topic we call usefulness of surplus base load capacity.  And if you could turn up
D-3-1 at page 21.  This is figure 10.  We see fairly graphically here that the existing and committed base-load resources exceed your requirements until 2015; correct?

MR. PIETREWICZ:  In this --

MR. STEIN:  Could you repeat the question?

MR. BUONAGURO:  Sorry.  Well, it appears from this graph that the surplus varies -- sorry, the existing and committed base-load resources exceed requirements until about 2015.

MR. PIETREWICZ:  In this particular graph, that is figure 10, we are representing base-load resources on an effective megawatts basis.  Recognizing that some of what we call base load can, in fact, be operated as an intermediate resource or some of which we call intermediate can physically also be operated as a base-load resource.  An example of this, for example, combined cycle natural gas-fired plant, we describe in Exhibit D-3-1 as an intermediate resource.  But physically, it could also be run as a base-load resource.

Similarly, in this picture, there are resources that we considered base load such as combined heat and power resources, that physically -- although perhaps within some constraints, could also be operated in an intermediate role.

Another example of that is coal-fired generation.  Here, there are approximately 3,000 megawatts or so in the early years of coal-fired generation that we have classified for purposes of this report as base load, but, in practice, they could also be run as intermediate resource.

So this is sort of the long way of saying that I think there are other things to consider in interpreting this graph, and I would also point to the analogue of this graph, which is figure 9 on page 17 of D-3-1, which shows the energy contribution of these base-load resources.

MR. BUONAGURO:  Now, a lot of the answers I'm getting seem to be anticipating where I am going, and I will go, for example, to VECC 35, I 38-35, part B, where we did exactly what I think you were suggesting.

We asked you to identify the base-load resources represented in that graph, which you can actually run at intermediate load, and you did that.

Perhaps we can pull that up.  Oh, is that that there?  Sorry.  So looking at table 1, the response to (b).

So you have actually done this exercise in table 2.  As I understand it, it takes the information in figure 3 we were just looking at and says:  How much of that can you run in intermediate load?  And you have done an analysis, if you go up to 2015.  By 2015, you have 1,603 that can run at intermediate load and that's the total.  You can see the coal being phased out over time.

Now, if our analysis if you take the original figure 3 which shows the existing, committed and base load, I don't think we have to turn it up again, but you take that table and deduct from that the base load that can be run in intermediate load which you represented in this response, there is still some surplus base load ranging from less than 100 megawatts in 2007 to more than 500 megawatts in 2012 to 2014, which is to say you have existing and committed base-load resources, you say, Don't worry about the surplus.  What I got from your original answer is:  You don't have to worry so much about the surplus because a lot of that surplus can actually run in intermediate load so it has a dual purpose.  And we had the interrogatory which said:  Okay, how much of that is intermediate loads or can be operated as intermediate load?  You gave us the numbers.  We deducted that from -- we said that is not really properly characterized as surplus because it has a dual purpose and can be used for different things, and you are left with about 100 megawatts of actual surplus base load - i.e., base load that probably will never be used as base load - in 2007, up to 500 in 2012 to 2014.

Is that fair?

MR. PIETREWICZ:  I understand, sort of, your logic.  I take your point, but I think it is somewhat unfair to characterize my response as saying:  Don't worry about it.

MR. BUONAGURO:  Sorry.

MR. PIETREWICZ:  That's fine.  I just wanted to be clear.

MR. BUONAGURO:  Sorry, I take that.

MR. PIETREWICZ:  My larger point, however, is to look at the figure 9 in D-3-1, which is the energy.

In Exhibit D-3-1, we posit that it is appropriate to look at base load in terms of the energy, because it is in the energy that sort of everything is accounted for, particularly the performance of these resources, the availability of these resources, namely things such as planned and forced outages and the utilization of these resources are all considered when looking at energy.

Recall that the overall objective of looking at base-load energy in the first place and ways of meeting base-load requirements is to sort of meet most cost-effectively that portion of your load that exists a lot of the time.

I think looking at it in terms of capacity, while we have provided it here -- because people like to think in terms of capacity.  It is a nice way to sort of add things up, and therefore we present that in the figure that you brought up, which is pardon me, figure 10.

I think in the case of base-load, because we're really talking about large amounts of energy, and the most cost- effective way to meet these relatively large energy requirements, it is more useful, perhaps more sort of a balanced or complete, to look at it in terms of the energy production.

You will so, from figure 9 that when we consider energy, we aren't quite up to what we have defined as this base-load requirement in those early years.

MR. BUONAGURO:  So if I were to ask the question about what I described as, quote/unquote, "surplus base-load capacity" between 2007 and 2015 and suggest, Is there anything you can do to trim your plan, for example, to not have that in there when we're not going to use it, your response is, Look at figure 9.  We are going to use that energy --

MR. PIETREWICZ:  We will use that energy.

MR. BUONAGURO:  Also, I think you're paraphrasing because you answered the question before I asked it.  We're not only using energy, but we are using it in the most cost-effective way?

MR. PIETREWICZ:  In the analysis of meeting base-load requirements, that is shown in Exhibit D-3-1, attachment 1.  D-3-1, attachment 1 looks at the incremental base-load resource that should be planned for after existing, committed, planned conservation, renewable, combined heat and power resources have been taken into account.

So the question -- the answer is "yes".  The question -- the answer in Exhibit D-2, attachment 1, is:  What is the most cost-effective way to meet that remaining base-load requirement once the renewables, conservation, CHP resources have already been accounted for.

MR. BUONAGURO:  Thank you.  That would be a good time to break.

MS. NOWINA:  All right.  We will break for our morning break and return at 10:45.

--- Recess taken at 10:30 a.m.

--- On resuming at 10:45 a.m.


MS. NOWINA:  Please be seated.

My watch said 10:45.  Mr. Buonaguro, do you want to continue.

MR. BUONAGURO:  Thank you.

I am going to pop in a question that I think is related to my last line of questioning, and it has to do with the representation of base-load resources in the various graphs that we have talked about.

My understanding, and correct me if I'm wrong, is that those, whenever you are talking about the availability, whether it is for energy or for peaking, it is in these graphs that we have been talking about, it is without reference or without consideration for transmission constraints; is that right?  Usually?

MR. PIETREWICZ:  That's correct.

MR. BUONAGURO:  I think you can take it or you can confirm without having to pull up a bunch of references that there is a particular congestion problem, for example, in the northwest -– sorry, I guess it is the east-west tie?

MR. PIETREWICZ:  Yes.  Generally that's the case.  There is a limited transfer capability between what is known as the northwest system and sort of the rest of the Ontario system.

MR. BUONAGURO:  So when you are representing the available resources in the northwest system to meet provincial energy demand or provincial peaking requirements, you are including the total capacity for that region, even though at any particular time the transmission constraints on this particular tie would mean actually less than what you are representing is available?  Is that right?

MR. PIETREWICZ:  In general, the resources contemplate for the northwest system -- and those are described in
Exhibit D-9-1 -- those would serve the northwest system themselves, recognizing, however, that at times the northwest system would be exporting to sort of the rest of Ontario and, at times, there would be -- eastern Ontario power would be flowing into the northwest.

But to get to your point, I think, no, we are not proposing amounts in the northwest system that are, say, for example, far in excess of northwest system requirements on the hopes that that excess could be used in the rest of Ontario, because that couldn't occur, because of this limited transfer capacity between the northwest and the northeast.

MR. BUONAGURO:  So I take it from that, that if you were to adjust your outlook to reflect at least that particular transmission constraint, it wouldn't have a material effect on planning?

MR. PIETREWICZ:  I do not believe it would, again, for the reason that the resources planned for the northwest on their own would be expected to satisfy northwest energy and demand requirements.

MR. BUONAGURO:  You used the word "believe," it has me a little concerned.  I don't want to spend a lot of time on this.  Maybe we could take an undertaking and take a look at that and confirm that is the case, that that particular transmission constraint doesn't have a material effect on planning, if you were to account for it in the numbers.

MR. PIETREWICZ:  Well, let me put it another way.  Meeting the northwest system load -- again, I use the word "believe" because I don't have a specific reference on hand right now.

The plans for meeting the northwest system load only include the transfer capability that we understand to exist today between the west system and the east system.  We are not planning for resources in the northwest system that are also required for the rest of the system, but could not get out because of the transmission constraints.

MR. BUONAGURO:  I think what you are -- I am understanding that to mean even though you were saying at times the power flows one way at times the power flows the other way, at the times when you need all of the resources that you have at your command in the plan to meet the peak, whether it is the summer peak or winter peak, none of the northwest power is required in the rest of the system.

Is that what you are saying?

MR. GIBBONS:  I think perhaps it might be useful to have a look at Exhibit D-9-1, table 25, and figure 17, which is a graphical representation of that table.  It is on page 29 of D-9-1.  Table 25 summarizes the resources in the northwest system, and in the second-last line of the table indicates the annual coincident demand, and this would be the demand that is coincident at the time of the system peak.

You will notice that the required resources in the northwest system are in the order of 1,250 diminishing -- in the order of 1,100 to 1,200 megawatts.

In the figure, figure 17, which is just above, you can see a comparison of the available resources, in terms of effective megawatts, versus the required resources, which are illustrated in the black line in this figure.

You can see that the required resources are met in most of the years past 2015 through support coming on the east-west tie into the northwest system.

So, this indicates that there will be no northwest system resources supplying the remainder of the system, that in fact the northwest system resources are required to supply the demand in the northwest system as Mr. Pietrewicz has been pointing out.

MR. BUONAGURO:  Thank you, that's very useful.  If I could just follow up.  Looking at this graph with the light green, that's labelled the east-west tie.

MR. GIBBONS:  That's correct.

MR. BUONAGURO:  Does that represent the maximum amount of power that can flow through the east-west tie?

MR. GIBBONS:  This represents not exactly the maximum.  It is 300 megawatts, which is slightly below the maximum.

MR. BUONAGURO:  Okay.  So looking at this graph, at least in terms of power flowing into the northwest, you -- it doesn't appear to ever reach anywhere near the total capacity for the east-west tie.

MR. GIBBONS:  That's correct.

MR. BUONAGURO:  Okay, thank you.  I have some questions on wind as a base-load capacity.

I am going to make some references here but we don't have to turn them up unless somebody actually has to.  I will give the references so people know where I am getting the information.

In D-3-1, page 18, from that reference we understand that wind is considered as contributing to base load, and that it is assumed to have a capacity factor of 30 percent; is that correct?

MR. PIETREWICZ:  It is correct.  I am just looking for the reference.

MR. BUONAGURO:  After I told you not to.  Okay.  Okay, thanks.  Now, this is the -- one of the two exhibits that I have distributed by -- electronically at least.

MS. LEA:  I wonder, Mr. Buonaguro, would it be acceptable we give this one exhibit number, the three pages together?

MR. BUONAGURO:  I'm happy with that, sure.

MS. LEA:  The first page appears to be an excerpt from the IESO operability assessment.

MR. BUONAGURO:  Yes.  Which is -- the entire plan is web-linked to the response to I-1-33.

MS. LEA:  Okay.  Then the other two pages are excerpts from what?

MR. BUONAGURO:  It is:  Excerpts from EB-2005-0501, which is Hydro One Networks' application.

MS. LEA:  Hydro One Networks, thank you.

MR. BUONAGURO:  It is Exhibit A-14-1, appendix A --

MS. LEA:  Hmm-hmm.

MR. BUONAGURO:  -- or part of.  Right now I am just looking at the first page of this new exhibit.  What was the exhibit number?

MS. LEA:  Yes, we will give that exhibit number K7.2, please, and call it -- is it okay if we call it documents for VECC cross-examination?

MR. BUONAGURO:  Sure, of panel 2.

MS. LEA:  Thank you, yes.

MS. NOWINA:  Do we have a K7.1, Ms. Lea?

MS. LEA:  Oh, I see.  K7.1, right.  -- I had originally started giving them different exhibit numbers, and then changed my mind.  So pardon me.  So I beg your pardon.

The collection of documents from VECC for cross-examination of panel 2 will be K7.1.  Thank you.
Exhibit No. K7.1:  Collection of documents from VECC for cross-examination of panel 2.


MR. BUONAGURO:  So this is an excerpt from an IESO assessment that was attached to an interrogatory response, as I indicated.

I am looking at section 5.1, which is wind generation.  Here it talks -- well, part of it says, for example:
"The study indicated that there is a 16 percent probability that the output of wind generation will change over the next ten-minute interval by more than 10 percent."

In general, what we take from this discussion is that wind generation is not constant, but changes from moment to moment.  In this case, it appears between 10 and 20 percent in any ten-minute period.  Is that fair assessment or fair summary?

MR. PIETREWICZ:  Yes, that is a fair assessment.  It's really talking about the persistence of wind from one period to the next, specifically the probability that wind will change by X amount from its current state.

This is described more fully in Exhibit D-5-1, attachment 2, page 77 of 102.

MR. BUONAGURO:  Okay.  This means that -- and I guess the IESO came to the same conclusion when it says:
"As the size of the wind fleet increases, as shown by the data in the IPSP, the IESO will have to consider its impact on flexible generation and the need for additional intra-hour load-following services."

Which I take to mean that this characteristic of wind means that if you are using it as a base-load resource, it is going to have to be supplemented by other load-following resources to make up for this difference, depending on how variable it actually is in any particular time.  Would that be correct?

MR. PIETREWICZ:  Yes.  In general, whether or not you use it as a base-load resource, so to speak, or any type of other resource, the wind itself is variable and its variability will need to be complemented by other types of resources.

MR. GIBBONS:  Just to add to what Mr. Pietrewicz has said, it is not a question of using wind as a base-load resource.  It is more a question of recognizing that since wind is not dispatchable, it has the characteristic of a base-load resource.

So that is why we chose to include it as a base-load resource.

MR. BUONAGURO:  Okay.  So perhaps I can take you quickly to D-3-1, page 24, table 23, which is an excerpt.  We should bring it up.

MR. PIETREWICZ:  Could you please repeat that reference?

MR. BUONAGURO:  Sure, D-3-1, page 24, table 23.  This is a summary of the requirement for additional intermediate peaking resources beyond existing and committed.

I guess the simple question is:  The characteristics of wind which we have just discussed, have they been incorporated into these requirements, or is there going to be an additional requirement because of these characteristics?

I think I understand from your answer it has already been incorporated.  Perhaps you could elaborate?

MR. PIETREWICZ:  Do you mean specifically the characteristics that you described earlier, that is -- or that I described earlier as requiring something to complement the variability of wind?

MR. BUONAGURO:  Yes.

MR. PIETREWICZ:  The answer is yes.  On a system level, the variability of wind will be expected to be complemented by things such as basically faster moving resources.  These include things such as demand response.  These include things such as simple-cycle natural gas-fired generation, combined cycle natural gas-fired generation, to the extent that it is able to manoeuvre things such as biomass and other thermal types of generation, and, if I didn't mention it already, peaking hydro.  So the answer is yes.

MR. GIBBONS:  And in addition to what Mr. Pietrewicz has said, in the determination of the NPCC reserve requirement, the variability of wind was also taken into consideration.

MR. BUONAGURO:  Okay.  More specifically with respect to this table, are those requirements already reflected in the requirements that you have set out here - I don't think you answered that specific question - or is it incremental to these numbers here?

MR. STEIN:  In figure 13, the requirement for peaking resources did -- is the microphone on?

The requirement for peaking resources includes the NPCC criteria for reserves.  In other words, saying it a different way, the fact that the output from wind is uncertain increments the NPCC reserves to some small amount, or to some amount.  I shouldn't say a small amount.  I can't be sure.  And, therefore -- and that increment is already included in the NPCC reserve and is therefore included in the top line you see in figure 13, which is the intermediate and peaking demand, plus reserve requirement.

So that's already built in.

MR. BUONAGURO:  I see.  I think you gave me an epiphany.

MR. STEIN:  I beg your pardon?

MR. BUONAGURO:  It is accounted for, but in the reserve, because of its characteristics as sort of a risk factor?

MR. STEIN:  Yes.  As a result of the fact that wind is somewhat -- the output of wind during peak is somewhat uncertain.

MR. BUONAGURO:  Okay, thank you.  I have some questions about the social discount rate that was used.

I see the microphone was quickly passed over.

In D-3-1, attachment 1, at pages 6 to 7, there's a discussion on social discount rate.  In there, and maybe you can confirm, it says that the approach was to look at the after-tax return on government bonds held for 6 to 25 years to determine the value of the SDR, and the result was 4 percent.

MR. STEIN:  Yes.  That was to give us an approximation of the value of the SDR.

The resulting yield on an after-tax basis varied from something in the range of 3-3/4 percent to 4-1/4
or 4-1/2 percent, depending on how long the RRSP would be held, and we chose the round number of 4 percent for its simplicity.  And we do mean it to represent an approximation.

We recognize that there is some small amount of variability in the outcomes as a result of any variability in the SDR value, but the variability that we contemplate in the SDR value as a result of that calculation is very slight.

So the impacts from any tenth of a percentage point-change would be immaterial.

MR. BUONAGURO:  Thank you.  Now, this is an interrogatory that we should pull up, I-15-6.  That, if you are looking at the PDF, is 14 -- well, in my version is 1449.  If you could get that?

And I am looking at page 2 of the interrogatory response.

MR. STEIN:  Yes.  Hmm-hmm.

MR. BUONAGURO:  It says here, in response to the questions:
"The OEB approved rates relate to the after-tax cost of a component of capital.  However, there is general consensus that the cost of capital approach to the SDR or social discount rate is based on a before-tax calculation of returns to capital.  This is because the SDR relates to the total societal return, including the revenues that accrue to government from corporate income tax levies."


So we have the original reference that I referred you to and which you responded to, which talks about the after-tax return.  Then I have this reference that would suggest it is the before-tax calculation that is the appropriate approach to the SDR.

Perhaps I could ask you to reconcile those apparently two contradictory views.

MR. STEIN:  Right.  The views aren't actually contradictory.  I am an economist, so I am used to saying on the one hand, on the other hand, and on the other hand, but there is no one categorical SDR to be used generically for all purposes.

There are different approaches to the SDR.  One approach to the SDR, an approach that is often used and most transparent perhaps -- is the social opportunity cost of capital.  In other words, the cost that a typical business or an average business would require to pay for its capital, and that capital would be sourced from a variety of sources.  It would be sourced from equity, from credit, et cetera, et cetera.  The cost of that must be estimated.  Usually business estimates this cost to itself on an after-tax basis.

However, for society as a whole, because government is part of society and government reaps some tax revenue from the returns from any investment, because prices of an output normally include taxes -- and part of the return, just as part of the return goes to business, part of the return also goes to government.  So when we use the social opportunity cost of capital approach, it would normally include, when it is represented as a social discount rate, it would normally include the returns to government.

In other words, that would be estimated on a pre-tax basis.  That's the usual practice for social opportunity cost of capital approach, in which the yield is represented as basically the foregone return that business would make on its otherwise investment if it instead funds other sources, such as -- for instance, funds other uses of capital such as the IPSP infrastructural investments.

Another approach -- and there are several different approaches, and economists sometimes agree and sometimes disagree on which the appropriate approach is to use for any individual situation.  Another approach is the real time preference, the rate of time preference approach.  That is what is used in the IPSP.  That focuses on the value that people put on future consumption as opposed to present consumption.

In other words, when someone invests in an RRSP, one of the considerations that that person makes is:  My investment in the RRSP is going to mean that I won't be able to consume as much this year, because I am making the investment.

However, when I retire in 10 or 15 or 20 years' time or 30 or 40, in your case 40 or 50, there will be increased return as a result of -- there will be increased money available as a result of the investment that I am making at this time.  That is traded off.

In other words, the trade-off is between consumption today and consumption in the future.  Benefits today or benefits in the future are otherwise known as benefits and costs today versus benefits and costs in the future.  In other words, what is money worth in the future as opposed to today?  What is extra income or extra spending worth in the future as opposed to today?  How do people make the choice between present benefits and future benefits?  That's one of the considerations in the IPSP.

The IPSP involves certain choices.  For example -- this might be a too long-winded an answer for you.  Correct me if I am overstepping my bounds.

MR. BUONAGURO:  Well...

MR. STEIN:  I just would like to, at the minimum I would like to say that the real-time -- the rate of time preference approach would be on an after-tax basis, because when one invests in an RRSP, one considers the tax implications.

So investing in an RRSP means you can defer some taxes today.  That calculation goes into a person's decision whether to invest in a RRSP or not.

In other words, that tax calculation and the yield that that person is going to get, the advertised yield that that person will get from the RRSP, both of those go into the decision that the person makes, in terms of whether to provide for the future at the cost of providing for the present.

So when one uses the rate of time preference approach to the social discount rate, one must look at the after-tax benefit, because that is what the person takes into account in choosing between the present and the future.

MR. BUONAGURO:  I am going to go out on a limb here and see if I understood it by trying to summarize why you would use the one and not the other and if I am wrong, just tell me I am wrong.

It seems that you used the approach you did in the IPSP because you were -- you thought the perspective was more like an individual versus the approach which I referred to in this interrogatory response which is the before-tax calculation, because that's more of a, I guess, a government or corporate type of view of, I guess, investment?  And that would be inappropriate in the IPSP?  Is that something in the neighbourhood of what you are talking about?

MR. STEIN:  Yes.  It is in the neighbourhood.  I would just like to modify a little bit what you said or elaborate a little bit of what you said.

You mentioned that the individual makes the choice between the present and future and that is why it is an after-tax calculation for the individual.  But it is really that individual is almost a representative of society as a whole.  It's the choice that society makes.

Now economists have a problem with aggregating across different individuals because they have different preferences, but let's ignore that for now.

That's one way of characterizing the rate of time preference approach, which is what we're using.  It's basically society's choice of present benefits versus future benefits.

MR. BUONAGURO:  Now, can I ask –- well --

MS. LEA:  Sorry, before we leave that interrogatory, what is the reference where the screen is?  I can't obviously see the number.  I-15-6.  Thank you.

MR. BUONAGURO:  Now, can you estimate with what the impact of the difference between the two approaches is?

MR. STEIN:  It's usual that -- estimates of the social opportunity cost of capital on a before-tax basis, it is usual that those values are estimated to be higher than most estimates of the social discount rate based on the rate of time preference.

The differences in values, they're quite broad.  And different economists have different views, and most of them are right, even though they differ from each other.

The IPSP uses -- for sensitivity it uses a range of two percent, anywhere from 2 percent to about 8 percent on the real discount rate.  Its reference rate is 4 percent.  That range is meant to encompass the broad majority of credible estimates of the social discount rate.

I would hasten to add that some of those estimates are the social discount rates used for purposes other than the specific purpose of infrastructural investments as in the IPSP.  So, therefore, they would have an inherently -- they would have inherently different values because they're used for different purposes.

But just to summarize, the 2 to 8 percent range encompasses most of the estimates of social discount rate.

MR. BUONAGURO:  Okay.  Now, tack-on that, on to this question about the social discount rate.  In D-4-1 attachment 6, page 31, Jaccard - perhaps we can skip to the chase here - uses a 10 percent discount rate; is that correct?  It's D-4-1, attachment 6, page 31.

MR. BATAILLE:  Oh, for the economic potential.

Yes, we used 10 percent because that was the federal government policy -- that was the rate -- sorry, just let me rephrase this so I don't confuse.

The federal government for projects and for modelling projects, and for any sort of analysis that has long-run implications for all society, sets a give rate that is a policy rate.  Ten percent was in use for a considerable amount of time.  I am not sure if it is still the number that is being used.  It may have been lowered recently, but it wouldn't have been lowered below 8 percent.

MR. BUONAGURO:  Okay.  Is the 10 percent real or nominal?

MR. STEIN:  Excuse me, I would just like to add that the 10 percent that --

I would like to add that the 10 percent that is being quoted is the rate that has often been quoted as estimated by the Treasury Board of Canada Secretariat.

Recently, back in 19 -- back in 2007, they changed their -- and that 10 percent rate was a real discount rate.  And they changed their discount rate estimate to 8 percent, real, along with many estimates of social discount rate that have come down in recent years, including the estimate by the US Office of Management and Budget, for example.

The Treasury Board of Canada Secretariat does say that in cases where consumers are involved and it's consumption decisions that are made, the Treasury Board recommends a rate of time preference approach, rather than their usual approach, which is social opportunity cost of capital, as we spoke about before.  And their rate of time preference approach would be -- would yield a much lower social discount rate than their estimated 8 percent.

This is in their -- this is in their 2007 document, Canadian Cost-benefit Analysis Guide, by the Treasury Board Secretariat of Canada.

MR. BUONAGURO:  Okay.  If I can summarize, I guess it is for the -- you said economic potential analysis, they used the 10 percent.  You explained why you used it.

I take it from this second answer that if you had done that analysis, you would have used something closer to your 4 percent.  It was just a matter of, I guess, choice of a discount rate.  There is nothing fundamentally different as to why you have to use that 10 percent and why the IPSP, in general, uses 4 percent?

MR. STEIN:  I haven't seen that specific analysis, but I suspect that I would seriously consider using the 4 percent.

MR. BUONAGURO:  Did you want to comment on that?

MR. BATAILLE:  Sorry, that was a very instructive answer by my co-colleague over there.  I actually enjoyed it a lot, because I have had to teach economics classes and I have had to teach this concept, and that was a better explanation that I have given in the past.

The reason we use 10 percent is simply because it has been our common policy to do it.  We use the Treasury Board, the -- if we did that analysis now, we would use 8 percent, given the guidelines that he gave us there.  But he gave a much better answer than I did.

MR. BUONAGURO:  Okay, thank you.

MR. STEIN:  Excuse me, it may not have been that my answer was better, just different.

MR. BUONAGURO:  Okay.  I always assume that.  I have a little bit more on social discount rate, I think.

I am going to try to shorten this series.  In D-1, attachment 1, page 16, figure 5 --


MS. BUJA-BIJUNAS:  I am having difficulty finding that.  You said D-1-1?

MR. BUONAGURO:  Attachment 1, page 16.

MS. BUJA-BIJUNAS:  Page 16 has a figure 3.

MR. BUONAGURO:  Sorry.  I think I am skipping down to -- I am trying to skip down.  If you could skip down to figure 5, I guess it is further on in the page.  I don't have a page reference for figure 5.

MS. BUJA-BIJUNAS:  Oh, figure 5, entitled "Other Manufacturing GDP Growth"?

MR. BUONAGURO:  I think so.  Sorry, I may have got a little lost here.

Let me put it this way.  Who is in charge of the Monte Carlo simulations?

MS. LEA:  Nobody is admitting to it.

[Laughter]

MR. STEIN:  But it is a discrete choice and it just happens to fall to me.

MR. BUONAGURO:  My understanding is that the -- in doing the Monte Carlo simulations with respect to the distribution of the real returns on ten-year Canada bonds, that the before-tax figures were used; is that right?

MR. VEGH:  Sorry, are we looking at D-1-1?

MR. BUONAGURO:  I have lost the reference, but I have the gist of it and I think he knows what I am talking about.

MR. STEIN:  Yes, there is a reference.  I believe the reference is D-3-1, attachment 1, page 16.

MR. BUONAGURO:  Okay.  So I had the tab wrong.  Sorry.

MR. STEIN:  Yes, I see it.

MR. BUONAGURO:  So, basically, in doing these simulations, you are doing it on a before-tax basis?

MR. STEIN:  Yes.

MR. BUONAGURO:  Even though -- well, I shouldn't say "even though".  We have gone through the social discount rate itself, and you have done it on an after-tax basis.  Why would that be?

MR. STEIN:  I would like to just correct what I said a moment ago.

The figure 5 represents -- as it shows, it represents the distribution of long Canada bonds.  That is used as a proxy to represent the variation, a possible variation, in the social discount rate.

So the social discount rate that is actually used is still the 4 percent, but we're allowing for some -- in this particular Monte Carlo exercise, we are allowing for some variation in the social discount rate.  And to get a proxy of the kind of variation that we would allow - and it's an approximation only - we used the observed distribution of yields on long Canada bonds.

MR. BUONAGURO:  I see.

MR. STEIN:  That was just used as a proxy for the variation in the social discount rate to be used in Monte Carlo.

MR. BUONAGURO:  So it is not the base amounts in the graph that are important, but, rather, the relationship between the different amounts?

MR. STEIN:  Correct.

MR. BUONAGURO:  Okay.  Thank you.

I have some questions about the electricity price forecast that was used.

Can you turn up D-1-1, page 34?  And this reference sets out -- go down to table 11.  Sorry, that is attachment 1.

MS. BUJA-BIJUNAS:  Was that D-1-1, attachment 1?  Which page?  There is no page 34.

MR. BUONAGURO:  No.  Maybe it -- maybe it is page 34 of the attachment.

MS. NOWINA:  You're referring to D-1-1.

MR. BUONAGURO:  That's what I thought I said, sorry.  D-1-1, page 34.

MS. BUJA-BIJUNAS:  Page 34 doesn't have a table on it.  But if you are looking for prices, perhaps -- there is a table of prices, table 11 on D-1-1, page 24.  So maybe it is 24 and not 34.

MR. BUONAGURO:  Sorry, 24, that would be right.

Now, it's my understanding that this table sets out both the electricity prices used in the CIMS and the cost to customer values resulting from the IPSP.  Is that correct?

MS. BUJA-BIJUNAS:  That's correct.  The top two curves are the price forecasts, the electricity price forecasts used in CIMS.  The top-most curve is the one that is used for economic -- for conservation potential estimation, the yellow curve is the one used for the reference forecast, and the three lower curves are the cost to customer that come from the plan.

MR. BUONAGURO:  Now, in interrogatory I-38-18, which is a VECC interrogatory, at part A, your response to our question explains that the average electricity price used in the CIMS is not directly comparable to the cost of customer values determined by the IPSP.

MS. BUJA-BIJUNAS:  Yes.

MR. BUONAGURO:  Actually, perhaps we could turn that one up.  It is I-38-18.

MS. BUJA-BIJUNAS:  That's correct.  I believe the interrogatory dealt with the difference between the reference price -- the prices used to produce the reference forecast in CIMS and the prices in the cost to customer, and that difference and wanted to know what the impact of that price difference would be to the forecast.

MR. BUONAGURO:  Now, table 1 of the response, if we can scroll down, tries to compare the two.  Did you want to describe it?

MS. BUJA-BIJUNAS:  Yes.  What I was referring to there was that in the interrogatory question in part A, the statement was made that the difference in prices was 22.4 percent.

My point in table 1 was that the two sets of prices, the cost to customer and the inputs to CIMS don't start on the same price.

So if you actually normalized them both to actually see what the relative growth rate is between the two, you will find if they actually started on the same price in 2005, that by the year you're referring to, which is I think 2010, that they would actually be 14 percent different, not 22 percent different.

So that's all that table is trying to do.  It is trying to show the impact of not starting on the same number.

MR. BUONAGURO:  Now, I think we agree that you answered the question as posed, but if you look down at table 3, I think this actually might be similar to some of the questions Mr. Shepherd went through, but in case I didn't understand exactly what he was talking about I am going to ask them again.

MS. BUJA-BIJUNAS:  Yes.

MR. BUONAGURO:  Table 3 suggests that by 2025, there's no change in energy between the plans.

MS. BUJA-BIJUNAS:  That's right.

MR. BUONAGURO:  Sorry, by 2025.  But, I think this is where the similarity comes in.  If you were to feed back in the different prices into the beginning of the model, that would affect the technology choices that we discussed earlier, and that would affect potentially the energy use and the load going forward.  Then the load forecast would actually change over time.  I think this is where we're talking about whether if you did an iterative change to the, based on this different price forecast, there would be differences; correct?

MS. BUJA-BIJUNAS:  We didn't take the cost to customer series of prices and use those prices to rerun CIMS, to get a full analysis of what those prices would do, starting from the very first year all the way through.

We, instead, to answer this interrogatory, we used elasticities and we looked at the relative change in price to, in a more generic way, in a more general way, allot that price difference to a difference in the resulting energy demand.

So it's not based on a detailed CIMS run that goes through all of the technologies, which the technology choices have been explicitly incorporated.  That wasn't done.

We used the elasticities as an indication of what the impact, in terms of terawatt-hours, would be of that price difference.

MR. BUONAGURO:  I am not asking you to do that run, but is that something that you can do relatively -- it's simply running the model with different assumptions?

MS. BUJA-BIJUNAS:  I think that gives rise to an issue regarding the availability of CIMS to do a model run at this point.

MR. BUONAGURO:  I am not asking you to actually do that.  That's a practical consideration.  I'm saying there is nothing theoretically wrong with doing it?

MS. BUJA-BIJUNAS:  No.  Theoretically, one would put in a different set of prices and have CIMS calculate all of those stock changes and all of those energy calculations and come up with, then, another forecast which represents that different set of prices.

MR. BUONAGURO:  Okay, thank you.  That's all I wanted to know.

Okay.  I am moving on to a topic we call escalation and capital construction costs, this has to do with economic assumptions.

At I-38-33, part D, the response to part D confirms that all construction costs would increase -- it was assume that all construction costs would increase annually at the rate of inflation.

We note that the response to the IR refers to the overall plan costs.  Does that mean that this assumption that construction costs would increase annually at the rate of inflation was used at all points in the IPSP?  Or was it, it was different assumptions used in different parts of the IPSP?  Or were different assumptions used in different parts of the IPSP?

MR. STEIN:  I believe that the reference forecast include that all construction costs would increase at the rate of general inflation.

MR. BUONAGURO:  Are you saying you're not aware if it was used at different places?  Like...

[Witness panel confers]

MR. STEIN:  To the best of my knowledge, construction costs were increased uniformly at the rate of the -- at the rate of general inflation.

MR. BUONAGURO:  Okay.  So if I want to check that assumption with another panel specifically, then they might be able to confirm that.  But as far as you know that's true?

MR. STEIN:  Yes.

MR. BUONAGURO:  Okay, thank you.  That's fine.

If I could pull up or have you look at the exhibit I introduced today, K7.1.

This is I guess it is a page 2, this is from Hydro One Networks -- a recent Hydro One Networks filing.  It's a summary of their 2007 business plan assumptions.

You will see under the economic section that they split out construction cost escalation for transmission, for distribution, and that it is I think fair to say, at least in some years, significantly different than inflation, than the assumed inflation.

Do you so that?

MR. STEIN:  Yes, I think I do.

MR. BUONAGURO:  Well, I guess my first question is:  In making the assumption that construction costs were going to increase at -- I guess, put it simply, at the rate of inflation, did you look at what actual utilities, transmission, distribution, were experiencing, or is it something you did independently, I guess is the way to put it.


MR. STEIN:  We are very aware of recent construction cost increases in the last few years and that, in some cases, they have been well in excess of the rate of inflation.

We should keep in mind that the IPSP is a long-term 20-year plan, and to have a sustained -- sustained deviation in the cost escalation of various components as opposed to general inflation, that would basically mean a slight change in the structure of the economy and would throw all sorts of things into question.

We assumed that the economics, as they -- in estimating the economics of various resources, we assumed that the relative costs, by and large, are as they are today.  So they increased -- so they were uniformly increased at the rate of inflation, having recognized, however, that recent construction cost increases in some cases have been quite high and we have made allowances for these in some of the model runs in responses to interrogatories.

MR. BUONAGURO:  I see.  So when you say you made allowance for that, and then you said in reference to the model runs, you're saying this assumption about construction costs has been challenged by some intervenors and -- well, presumably is going to be challenged by some intervenors, and part of how they're challenging it is by asking you to do model runs that change the construction escalation.  Is that what you mean?

[Witness panel confers]


MR. STEIN:  Yes, that's correct.  That was in response to interrogatories, and also it was contemplated in the model runs.

In addition to that, I should modify what I said a few moments ago, that the Monte Carlo simulations that we did, in particular -- well, in many cases -- one of them is the break-even estimates of the -- for base-load analysis, for base-load capacity estimation.  The break-even analysis of nuclear and CCGT and for peaking resources, the analysis of the economics of the CCGT versus the single-cycle gas turbines, that was done using a variation in capital costs.

Capital costs were contemplated to change.  In the case of nuclear, for example, the capital costs would have gone anywhere from 85 percent of what we assumed in the reference case to something like 135 -- something like 135 percent, or a 35 percent premium above the reference case in the nuclear.

Also, in the PSM runs, there were considerations of capital cost changes via the Monte Carlo technique.

MR. BUONAGURO:  If I could just ask one clarification on that, when you say that different construction costs were assumed in those Monte Carlo simulations, separate from the inflation that was used for those simulations?  I don't know enough to know whether inflation was separately considered in those simulations, but I am assuming they were.

MR. STEIN:  Inflation was regarded as -- well, to simplify the answer, yes, the capital cost increases were considered separate from inflation.

In other words, we were -- when I say that nuclear costs, for example, were considered from a low of about 85 percent of the base case to a high of maybe 135 percent of the base case, I mean the inflation-adjusted costs.  In other words, the real capital costs were assumed to be 85 percent less up to 135 percent more.

Saying it another way, the capital costs would be -- would -- well, I think that is sufficient.

MR. BUONAGURO:  Okay.  Thank you.  I have, I think, a quick question on natural gas prices.

I-43-5 is a response that runs -- somebody asked you to run your model with the assumption that natural gas prices were higher at different levels, and I believe with the effective -- or with the purpose of determining what the price of the IPSP was going to -- how the price was going to change, relative to these different natural gas scenarios.

Is that fair?  Actually, it says right here...

MR. STEIN:  Yes.  The impact on the cost to customer was estimated --

MR. BUONAGURO:  Now --

MR. STEIN:  -- in addition to other items that you will see on the first page of the documentation of model run 5.

MR. BUONAGURO:  Now, what struck us, after we received this response, was that what's missing, and not because you didn't do it, but because I don't think it was asked as part of the model run, was what the natural gas -- what the changes and assumptions with respect to natural gas price, how they would impact in the load forecast itself.

So you have changed the prices, and that's increased the price presumably for the ones where the prices are higher, but part of this particular one wasn't to go back and see how the load forecast was going to be affected by these increased prices, which presumably would have some other effect.

That's not part of this run; right?

[Witness panel confers]

MS. BUJA-BIJUNAS:  That's correct.  Only one run was done, and that was using the gas price forecast underlying CIMS.

MR. BUONAGURO:  Now, if we were to take, for example, the scenario where natural gas prices were assumed to be 1.5 times level in -- I guess in this case, IPSP case 2B, can you tell us, I guess directionally, what impact that would have on the load forecast?

MR. BATAILLE:  You asked a question earlier about the cross elasticities, yes, and, like, those would tell -- we're just going to pull them up here.  That would give you an idea.

If you increase the gas price, you're probably going to increase -- you're going to get cross feeding back into electricity demand and probably an increase in the electricity demand, and it would follow roughly the pattern that is shown in those elasticities.

MR. BUONAGURO:  So electricity demand would go up?

MR. BATAILLE:  Well, there are a lot of things going on, is the thing, because you have the generation side and you have the production side.

Just off -- subject to check, of actually running it and seeing what happens, right, you're going to get a substitution effect on the end-use side, where customers are going to try and go away from natural gas into electricity, but on the generation side, you are going to have -- you're going to see a cost increase in the cost of making electricity, and that's going to back feed against the -- against this elasticity.

These elasticities were just calculated on the end-use sectors and not including generation.

MR. BUONAGURO:  Okay.  That's a caveat?

MR. BATAILLE:  Sorry?

MR. BUONAGURO:  Is that a caveat?

MR. BATAILLE:  Yes.

MR. BUONAGURO:  Okay, thank you.

In I-38-13A, we asked for -- this will be a very quick one.  We asked for a recent -- more recent economic forecast.  The response referenced work that was being done by the Conference Board.  It basically told us where to get the new reference, if we wanted.

MS. BUJA-BIJUNAS:  I think that's right.

MR. BUONAGURO:  I think you know where I am going.  I went to look for it.  It turns out it costs $2,000, and we were wondering if you could maybe summarize what the results of that forecast were.

MS. BUJA-BIJUNAS:  Sorry about the price tag.  The Conference Board 2008 report was done in the beginning of 2008, and in the near term it has values, like for 2007, a growth rate for Ontario of 2.1 percent compared to, for example, the IPSP in its reference forecast, for the near term, has a growth rate of 2.8 percent.

So there has been a -- more recent forecasts for the near term have been lowered compared to what was used in the IPSP.

MR. BUONAGURO:  Thank you.  I just saved $2,000.

I have a couple of questions on the reserve requirements.  The first, I think I can do this fairly quickly.  In talking about hydrogeneration capability -- this is at I-38-25, which is a VECC interrogatory -- it says that the risks around hydrogeneration capability due to low water flows is addressed through the OPA, insurance requirements and not the IESO determined reserve requirements.  And then in D-2-1, attachment 2, page 4, and then again at D-2-1 attachment 3, page 3, and I am going quickly because I gave you the reference, but I think you will agree with the conclusion.


These particular references confirm that the insurance requirements address hydro output variability for existing resources, and the key there is existing resources.  Because I think if you go to those references, they talk about new hydro resources I guess, planned, or future hydro resources, the discussion around the variability isn't discussed.  There is no discussion about hydro availability.

I just wanted to ask, is that for a particular reason?  Is it simply with respect to future hydro resources, the variability hasn't been incorporated in the plan?  Or is it just an oversight in how it was drafted?

MR. GIBBONS:  My understanding, subject to check, is that the -- it was only the variability of the existing hydro resources that were modelled, and this was done in recognition that the most significant portion of the total variability would be captured by addressing the existing hydro resources.

MR. BUONAGURO:  So does that mean that subject to the materiality of it, when new hydro resources are, I guess, used and useful, that might impact on the reserve requirements that you have calculated?

MR. GIBBONS:  That's possible, but it impacts you know, are fairly long out, long out into the future.


MR. BUONAGURO:  Thank you.  I have a specific question about the 90 percent probability that was used to set the insurance needs.

MR. STEIN:  Yes.

MR. BUONAGURO:  According to D-2 -- sorry, Exhibit D, tab 2, schedule 1, attachment 1, page 9, we understand that the NPCC reliability criteria is 0.1 days per year.

MR. STEIN:  Yes.

MR. BUONAGURO:  I'm sorry, I almost heard a yes, but I wasn't sure.

MR. GIBBONS:  Yes.  I think this -- the battery is running low here.

MS. LEA:  We have an engineer.

MS. NOWINA:  With a battery, hopefully.

MR. RICHMOND:  Two, actually.  Andrew knows how to change it.  I am going to put it in his hands.

MR. PIETREWICZ:  I was doing a good job at recycling battery power on the first panel.

[Laughter]



MS. NOWINA:  In the meantime, you may be able to proceed with just the mike in front of you, if you lean into it.

MR. GIBBONS:  Sorry, what was the question?

MR. BUONAGURO:  Sure.  Just the first part was that, if you can confirm the NPCC reliability criteria is 0.1 days per year?

MR. GIBBONS:  That's correct.

MR. BUONAGURO:  When you convert that into a probability of loss for the year, you take 0.1 over 365 to get 0.03 percent?

MR. GIBBONS:  Well, it is an annual criterion so we normally don't do that.  It is actually so-called loss of load expectation, as opposed to a probability.

MR. BUONAGURO:  But if I were to express it that way, did I do that correctly, probability of loss over the year of 0.03 percent?  I think.

MR. GIBBONS:  Subject to check.  I mean...

MR. BUONAGURO:  Subject to the math?

MR. GIBBONS:  Subject to the math, yes.

MR. BUONAGURO:  Okay.  Now, we understand, from a response to I-38-25, parts (e) and (f), that the insurance requirements are calculated based on a 10 percent chance of a loss or shortfall.

MR. GIBBONS:  Sorry, I didn't catch the last part.

MR. BUONAGURO:  We understand the insurance requirements are calculated based on a 10 percent chance of a loss or shortfall.

MR. STEIN:  Sorry.  Could you give me the reference again, please?

MR. BUONAGURO:  Sure, I-38-25.  It's another interrogatory.

MR. STEIN:  Yes, yes, I see that.

MR. BUONAGURO:  Okay.  Now, part F also says, as we understand it, that the basis for the 90 percent value, which I guess leaves you with a 10 percent value, is that it is equivalent to the reliability in the NPCC requirements.  And what we're having trouble understanding is how what we calculate is as a 0.3 percent probability based on the 0.1 days per year criteria, how it translates, or seems to end up at a 10 percent level in your analysis.

MR. STEIN:  Yes.  That's a very good question.  Just recalling what Mr. Gibbons said, the 0.3 percent probability is subject to check.

The other thing I would like to point out is that the NPCC reserve margin was calculated using a very different view of the probability than we have here.

Our --

MR. BUONAGURO:  Sorry, a very --

MR. STEIN:  It's a very different view of the probabilities involved than we have in the risk analysis for the insurance reserve.

For the insurance reserve, and this is described in the response to interrogatory, Board interrogatory -– MR. BUONAGURO:  32?  I think it is 32.

MR. STEIN:  Yes, I think it's ...

MR. BUONAGURO:  Exhibit I-1-32.

MR. STEIN:  Yes, I think you're right.  Yes.  I would like to describe, very briefly, the way we did that and that's -- yes, the description is this.

In the particular method that we used to perform the risk analysis, we had various uncertainties, various long-term planning uncertainties involved.  For example, the risk that we would might overachieve or underachieve on conservation, for example; the risk that there would be nuclear outages, those sorts of probabilities.  And we estimated the -- we estimated various levels of confidence with which we would have -- we would be sure of getting a certain amount of resources each year, despite those risks.

So for example at the 90 percent level we might -- at the 90 percent confidence level, we might get a certain level of megawatts that would be available.  In other words, 90 percent of the time we could be sure of having at least that many megawatts.  That's what the confidence level means.

At a different -- and we estimated for a different confidence level.  We stilled for the 95 percent and 98 percent and various other confidence levels.  So for example, at the 98 percent level, we -- since that is a more stringent requirement, a more stringent level of confidence that is required, we would be 98 percent confident that we would get a certain amount of megawatts available in that year, and that amount of megawatts would be, in fact, less than the 90 percent level.

In other words, if we -- just to take notional numbers.  If we would have 15,000 megawatts that we could be sure would be available in year 2010, for example, if we could be 90 percent confident of, say, 15,000 -- these are just notional numbers that have nothing do with the actual results that we've got.  This is just on a conceptual basis.

If we could be sure of getting -- if we could be 90 percent sure of getting, say, 15,000 megawatts in 2010, doing the same calculation with a 98 percent required level of certainty, we wouldn't be certain of 15,000.  We could only be certain of, say, fourteen-and-a-half-thousand megawatts, because we're insisting on a higher level of certainty.

If we would ask for a 99 percent level of certainty, it might be down to maybe 14,000 megawatts.

Similarly, going the other way, if we would insist on only 80 percent certainty, well, that's much more relaxed.  We could get maybe fifteen-and-a-half or 16,000 megawatts with that level of certainty.

So the basic idea is that depending on the level of certainty that you are asking, our calculations show that we would have so many megawatts available during the peak hour, that we would be that confident of having so many megawatts available.

We did that analysis, and we also did the same -- repeated that analysis using higher nuclear forced outage rates.  Now, the forced outage rates, with higher nuclear forced outage rates there would be less -- we would be less -- there would be less resources available for a given level of confidence, just because it is more likely that the nuclear portion of the resources would be unavailable if the forced outage rates on nuclear are higher.

So continuing on, we did that identical calculation using higher nuclear forced outage rates, and that -- then we looked at the amount of megawatts that we would get using that same example.  For example, in 2010, with that higher level of forced outage rates, we could be confident of getting, say, only -- at, say, 90 percent confidence level, only fourteen-and-three-quarter-thousand megawatts, for example, instead of the 15,000 megawatts that we were confident of getting with the lower nuclear forced outage rates.

In other words, what we did was we looked at the different -- the different amount of resources that would be obtained with different confidence levels using higher nuclear forced outage rates and using the base case nuclear forced outage rates.

That is illustrated in the evidence on -- it is illustrated -- well, actually, that exact concept is illustrated in -- one moment, please.

It is D-2-1, attachment 3, page 5.  You will see that exact graph, that exact illustration, of the process that we used, and you can see that the sloped line on the left is with the lower E -- sorry, the sloped line on the -- the sloped line on the left is with the higher EFORs, and the sloped line on the right is with the lower EFORs.  That's just because we're looking at the shortfall megawatts; in other words, the unavailable megawatts.

Now, just to continue very quickly, we looked at the difference between those two cases and we matched that against the IESO's estimate of additional reserves required due to that same increment in nuclear forced outage rates.

We looked at their number, and that was something in the range of 500 megawatts or so.  It varied by year, and that's also illustrated in -- that's also demonstrated
in -- I haven't got the -- that is shown in D-2-1, attachment 3, page 4, in table 2.

So we had the IESO's estimate of the increase in reserves that are required as a result of higher EFORs using their criterion of one day and ten years.

We also had our estimate of the increase in insurance reserves required, depending on the level of confidence.  We matched that -- we matched that -- we looked for the level of confidence at which the resources matched exactly, our estimate of the additional resources matched exactly with those estimated by the IESO.

We got that match at about the 90 percent level.  And so we concluded that in this particular model and for this particular purpose - and that's a very, very specific requirement.  It's not a generic estimate, but it is a very specific requirement using our model for this purpose.  The match-up was that their one day and ten years was roughly equivalent to, in our analysis -- of this particular analysis, roughly equivalent to a 90 percent confidence level.

That does not say that generically the one day and ten years corresponds to a 90 percent confidence level for all purposes.

For this particular purpose, in this particular time period, in this analysis, the matchup was at that level.

MR. BUONAGURO:  So to summarize, you start from the basic NPCC criteria, and then you do everything you just described to arrive the 10 percent?  It's not a strict application of the NPCC?

MR. GIBBONS:  We calibrated our model to the NPCC model and arrived at 90 percent.

MR. BUONAGURO:  I will take that.  I am afraid to not.

I have some quick questions on solar capacity, effective solar capacity.

MS. NOWINA:  Mr. Buonaguro, ten minutes to our lunch break.  Will you be completed by then?

MR. BUONAGURO:  I have three topics left and if they're quick, like I think they should be, just, yes, which will put me right at three hours, which was my estimate.

MS. NOWINA:  Exactly.

MR. BUONAGURO:  I am just going to run through the references, but I think you will be able to agree with me without looking them up.  D-3-1, page 7 represents or uses the effective capacity for wind at less the installed capacity.  So in that context and that page, the effective capacity is much less than the installed capacity for reasons I think we have already talked about in terms of variability.

Now, in reference to Energy Probe interrogatory
I-19-16, I think they asked you to list the technologies where performance would be -- the effectiveness would be limited by nature, and it appeared that the effective capacity for solar was assumed to be the same as the installed capacity for solar.  We saw that again back to
D-3-1, page 7.

However, in response to another interrogatory, which is NOMA number 3, I think -- I don't have the exact reference for that, but that would be NOMA Interrogatory No. 3.  I can't remember which party they are.

There you have assumed the 40 percent effective capacity factor for solar.

So basically my point is some places solar is listed as having 100 percent effective capacity versus installed capacity, and sometimes it is 30 to 40 percent.

And for the purposes of meeting the reliability criteria, could you tell me which one it was?

MR. PIETREWICZ:  For the purposes of -- you are correct, first of all, there is a different characterization of the solar in one place than in the other.

For purposes of developing the plan, in developing the plan and in representing that, we looked at it such that installed equalled effective.

At the time, I don't think would we were quite aware of what the effective capacity of solar would be, and we were kind of -- I think at the time we were willing to live with that insofar as we only had 88 megawatts of solar in this plan compared to our resource requirement of 40,000 megawatts or so.

Now of course, as we have mentioned in the previous days, there are increasing amounts of solar coming through the renewable energy standard offer program.  So I think, going forward, we have been looking at representing solar, perhaps using more, more actual or more rigorous analysis.

An example of that is our model run number 6, I believe it is, which is at I-43-6.  You don't have to turn it up, but the gist is we cite a reference there where we actually looked at what the effective capacity of solar is or can be, or at least a study of it.

This particular study, which is on the footnote of page 1 of that model run, sort of will give you an idea of a study that we relied upon to determine that the effective capacity of solar is in the 40 percent range.

For this particular model run it was important, because we were looking at, I think 5,000 megawatts of solar rather than the 88.  So you are quite correct.

MR. BUONAGURO:  Okay, thank you.

I have some questions about the northwest system, in terms of the use of the summer peaks.

I understand that the reasons for focussing on the summer supply demand situation in the northwest instead of the winter is two-fold:  lower hydro output and frequent recurrence of storms affecting the east-west tie, both in the summer.

MR. GIBBONS:  That's correct.

MR. BUONAGURO:  In response to interrogatory I-38-30-B, you produce a table that shows the difference between the winter peak and summer peak in the northwest.

In 2008, the winter peak exceeds the summer peak by 89 megawatts.  Would you take that subject to check?

MR. GIBBONS:  Right.

MR. BUONAGURO:  And 76 megawatts in 2009?  Take that subject to check?

MR. GIBBONS:  Yes.

MR. BUONAGURO:  And from that same IR response, somewhere in there, you show that the difference in hydro output between the winter and summer is 37 megawatts.

MR. GIBBONS:  Correct.

MR. BUONAGURO:  So even after allowing for the shortage, the lower hydro output in the summer, that doesn't 100 percent account for -- that doesn't reverse the effective capacity in the summer or the winter; right?

MR. PIETREWICZ:  You are correct.  The particular example I believe you are referring to is table 2 of that interrogatory.

MR. BUONAGURO:  Yes, yes.  And then -–

MR. PIETREWICZ:  But can I just add, please.  What that table is reflecting is median water.

If you go along sort of further in that interrogatory response, for example, you will see figure 2, which shows us the distribution of water in the summer and then figure 3, which shows you the distribution of water in the winter.

You will see that in the summer, the distribution has a lot more of those sort of lower events than the winter does, namely historically there has been more water available in the winter than in the summer.

Put another way, the citation you mentioned was under median conditions, but the swing, the sort of under low water conditions, low water conditions in the summer are worse than so-called low water conditions in the winter.

MR. BUONAGURO:  Now would the worst-case scenario -- I take that, thank you.  Worst-case scenario, will it actually -- without concerns about storms in this case, would it actually dip down low enough where the hydro capacity shortfall is such that you are now running at a deficit?

Like in this case we show that even after making the adjustment on the median basis, we still have – the winter peak still exceeds the summer peak.  Now you are saying: Hold on a second, that's the median.  If you do this, it is worse than it looks.

Is it still so bad that there's that flip between the winter and summer peaks in the northwest?

MR. PIETREWICZ:  That's a good question.  I am not sure.  I would have to think about it.

MR. BUONAGURO:  Okay.

MR. PIETREWICZ:  But the other continuing that tends to happen in the summers, more so that in the winters -- which is my understanding, and perhaps Mr. Gibbons can confirm -- is that the storms, like lightening storms tend to happen more in the summer and those are what can influence the transfer capability of this east-west tie.  So those two things combined tend to give a certain type of different flavour of risk in the summer in the northwest than in the winter.

MR. BUONAGURO:  Now, actually part D of the same interrogatory response, I think says that the reliability analysis for the northwest assumes the east-west tie isn't there.

MR. GIBBONS:  This is based on a criterion that we used for the northwest that looked at the ability of the resources in the north, northwest to supply demand, assuming that the largest supply resource was out of service.

In the case that we were looking at and under our assumptions, that largest supply resource was actually the east-west tie, which we had assumed to be delivering 300 megawatts.  So that was the contingency that was -- that formed the basis of our criterion for examining the adequacy of supply in the northwest.

MR. BUONAGURO:  So I guess where I am left at is that if -- pending confirmation, I guess, if the summer/winter peaks don't actually flip as a result of lower hydro on its own, and if the concern about storms is accounted for in this analysis by the fact that you are not relying on the east-west tie anyway, do we still have this problem?  Or is there something you have to do to account for the removal of the east-west tie that we will -- will show these numbers -- our analysis to be wrong, that there is no flip in the peaks?

[Witness panel confers]

MR. PIETREWICZ:  We are just confirming.  I am not exactly sure that I understand the question.  I'm sorry.

MR. BUONAGURO:  Okay.

MR. PIETREWICZ:  But what we can point to is, that might illustrate the point, I think you are trying to ask us.  In our model run 10 that we prepared for NOMA, we looked at specifically the summer and winter periods in the northwest.

And I think you could go there and we show there what the relative impact of low water in the summer and low water in the winter is, recognizing that the peak demands in the winter and summer will be different.

MR. BUONAGURO:  Okay.

MR. PIETREWICZ:  But if you want to pursue it, please just ask again because I am not sure I understood the question.

MR. BUONAGURO:  I think I have most of what I am looking for.

I have one topic left, but it's --

MS. NOWINA:  Let's break for lunch.

MR. BUONAGURO: -- it is a little confusing.

MS. NOWINA:  We will break for lunch and resume at 1:45.

--- Luncheon recess taken at 12:17 p.m.

--- Upon resuming at 1:55 p.m.

MS. NOWINA:  Please be seated.  Did anything come up during the break that we need to discuss?

MR. VEGH:  No.

MS. NOWINA:  No?  Mr. Warren.  Oh, Mr. Buonaguro, we didn't finish you.

MR. BUONAGURO:  No.

MS. NOWINA:  It was wishful thinking.

[Laughter]  

MS. NOWINA:  Nothing personal, Mr. Buonaguro.  Go ahead, Mr. Buonaguro.

MR. BUONAGURO:  Thank you.

All right.  Can you please turn up D-2-1, page 15?  This figure shows the additional capacity required to cover the northwest system risks.

Now, my understanding is that the insurance requirements are to cover risks that are not addressed by the 300 megawatt reserve; is that correct?

MR. GIBBONS:  That's correct.

MR. BUONAGURO:  And that looking at this table, the normal reliability considerations, I guess other than what's covered by the 400 megawatt reserve, are a little over 500 megawatts in 2008 through 2010, and then decline to just under 200 megawatts in 2014?

MR. GIBBONS:  Sorry, which table are you referring to?

MR. BUONAGURO:  It is D-2-1, page 15, figure 7.

MR. GIBBONS:  Figure 7?  Yes, found it.  

MR. BUONAGURO:  So I am looking at basically an insurance requirement of 500 for the first three years and 200 for the next three years, I think.

MR. GIBBONS:  That's right.  

MR. BUONAGURO:  Does this mean that the total reserves in excess of forecast demand for the 2008 to 2014 period are just over 800 megawatts in 2008, declining to just under 500 megawatts in 2014; i.e., if you add up the 300 megawatts, plus what's in this graph, you get 800, and then declining to 500?

MR. GIBBONS:  That's not exactly right.

The 300 megawatts, which is the capability of the east-west tie, is considered to be a supply resource for the northwest system.

So the reserve requirements that are shown in this figure are over and above the total resources in the northwest system, which include the 300 megawatts from the east-west tie.

MR. BUONAGURO:  I see.  So, for example, if you can pull up D-3-1, page 31, table 29, does the effect of what you just said suggest that the insurance reserve is included in all of these numbers, or not?

MR. GIBBONS:  We'll just take a moment here to check that.

The required resources shown here include the insurance requirement, but we should also point out that for 2008 and 2009, particularly 2008, the resources in the northwest system are required for overall system adequacy.  So, in other words, in 2008 our analysis indicates that all coal-fired resources, including the coal-fired resources in the northwest, are required for overall system adequacy.

So, in particular, there is a requirement for the two coal-fired resources in the northwest for overall system adequacy purposes and northwest adequacy purposes.  They do serve two purposes.

MR. BUONAGURO:  Okay.  But my question, just so I get it clear, when we're talking about the 500 declining to 200 requirement that we talked about in D-2-1, page 15, which is the first slide we looked at, that is a subset of one of these numbers here, in table 29 in D-3-1-31?  It is in there somewhere?

MR. GIBBONS:  It would be included in the "required resources" line.

MR. BUONAGURO:  Okay.  Then declining to 200 later on?

MR. GIBBONS:  Included in the "required resources" line, yes.

MR. BUONAGURO:  Okay, thank you.  Those are my questions.

MS. NOWINA:  Thank you, Mr. Buonaguro.

Mr. Warren.  Are you going to come --

MR. WARREN:  I think it is Mr. Rodger, actually who is preceding me.

MS. NOWINA:  All right, Mr. Rodger.

MR. RODGER:  Madam Chair, I am ready to proceed, but Mr. Cowan, he has advised me that he has very, very few questions and was wondering whether he could precede me and just present those questions, and that way he can take his leave of the afternoon.

MS. NOWINA:  Before we proceed, I have a logistical question.  I think it would make most sense for whoever is questioning to come forward to this chair, so you are looking at the witnesses and they don't have to turn around to address you.

Mr. Cowan, go ahead.  
Cross-examination by Mr. Cowan:

MR. COWAN:  Good afternoon.  As was explained, just two questions.

Referring, first of all, to Mr. Stein's development of the social discount rate, his use of the Treasury bill rate and in determining insurance requirements, we noted that all were done with solid data and with properly developed confidence limits.

We also note that there is a great deal of information on power usage - for example, the top 100 hours per year - sufficient to develop bounded estimates for the forecast starting point, which was frequently pointed out this morning as an important piece of data, and the assumed growth rates for the high, low and reference forecast.

Why, then, did you choose not to use this method of developing bounded estimates for the starting point and bounded estimates of the growth rate, not even as a check on your CIMS forecasts?

MR. BATAILLE:  Okay, just give me a moment to formulate my answer here.

MR. COWAN:  Certainly.

[Witness panel confers]

MS. BUJA-BIJUNAS:  Can you hear me?

MR. COWAN:  I certainly can, yes.

MS. BUJA-BIJUNAS:  We chose the approach of using scenarios instead of using a probability band, an uncertainty band, of, you know, 10 to 90 percent, or whatever percentage you want to use.

That was done for a few reasons, one of the reasons being if you are going to produce a certain demand, it is usually a lot easier when you are doing that with something like an econometric model than it is compared to an end-use model.  

If, for example, you want to look at all of the uncertainty distributions regarding all of the parameters, in an end-use model there are thousands of parameters so often for end-use models it is not done for that reason.  That was one reason.  

But the larger reason is that load forecasting has this history of producing probability distributions and then finding reality doesn't even -- even though you come up with this probability distribution and even though you come up with a percentage for it that would indicate you have a 90 percent probability you will be in the band, lo and behold, you are not in the band when reality finally strikes. 

So a decision was made to look at scenarios of futures and see what those futures mean in terms of demand and see how a supply resource picture can come up, and meet that resource.  So it's almost like a more pictorial -- what future is out there, potentially?  How would you meet that supply, as opposed to trying to do it statistically? Because in the end, from historical experience and trying to do this with load forecast, it often didn't prove to be as useful an exercise as one might have hoped it to be.  

MR. COWAN:  So you understood how to do it statistically, you just chose not to do it as a check on the end-use model?  

MR. BATAILLE:  There's also the possibility -- with historical data and then you use standard parametric statistics on it, the statistics mean something different than if you try to forecast for it.  

Especially with something like -– sorry.  Especially something like an end-use model or even an econometric model moving forward because you, in effect, by varying the various parameters or doing a Monte Carlo on that, you are choosing in some ways what the statistical results are going to be.  So there is an illusion of accuracy in some ways.  So good practice tends to be to look at your variables, test your variables -- test what variables you can -- you think your end results are going to be sensitive to, be it energy prices, your output forecasts, your technology availability.  Be clear on that.  And use scenario analysis for those variables for which you are sensitive to.  

So in some ways, standard -- what people are often used to seeing from historical data for this kind of thing, would provide an illusion of false accuracy.  

MR. COWAN:  Yes.  I noticed that just before going on to this last question, that in the ten-year period that you did have data, chose to show data for prior to your scenarios, that you shift -- we all shifted from winter peaks to summer peaks and that could be because of growth in the south, climate warming, a greater desire for air-conditioning, poor people having electric heat and so on, and richer people having air-conditioning, all sort of reasons for that.  So you could have, if you felt, stick with the last five years, indicating that something more indicative of the future. 

In any event, you chose not to check your CIMS with standard statistics.  

Second question.  If you were to calculate statistical confidence limits for your high, low and reference forecasts of load and energy, do you believe the estimates would be statistically unique, or would the bounds overlap, suggesting that the estimates are not unique, but it is really just one forecast?  

If I could explain, allow a picture in your mind with three lines going up.  

MS. BUJA-BIJUNAS: Yes, yes.  

MR. COWAN:  And bounds two standard deviations each side of the line.  Shaded.  Do we now just have one sort of glom of mixed colour?  Or do we have three distinct shades of pastel, a statistical rainbow, if you would?  

MS. BUJA-BIJUNAS: I think I understand the question, and I don't think I can actually answer the question.  Since we haven't done that analysis, I am not sure if the three bounds around the three forecasts would...

MR. COWAN:  Would you allow at 1.2 percent, a tenth of a percent difference, is 8 percent effect on your growth?  

MS. BUJA-BIJUNAS: Subject to check, but it sounds -- 

MR. COWAN:  It sounds about right, one-twelfth, 8.25 percent?


MS. BUJA-BIJUNAS: Yes, yes. 

MR. COWAN:  And 8.25 percent of the approximately 
29 gigawatts that is proposed to be built is about 
2 gigawatts, plus or minus?  

MS. BUJA-BIJUNAS: Okay.  

MR. COWAN:  Okay.  So plus or minus 2 gigawatts is one-tenth of a percent and we don't have confidence limits on those forecasts?  Is that the case?  

MR. BATAILLE:  But, again, I will reiterate confidence -- they don't -- they wouldn't mean anything.  

MR. COWAN:  Do you think it is a confidence game?  

MR. BATAILLE:  It's -- perhaps.  

[Laughter]


MR. COWAN:  And you make a living from it. 

MR. BATAILLE:  If its historical data, yes, it would mean something. 

MR. COWAN:  Those are my two questions.  

MS. NOWINA:  Thank you, Mr. Cowan.  Mr. Rodger.  

MR. COWAN:  Thank you again, very kindly.  
Cross-Examination by Mr. Rodger:


MR. RODGER:  Thank you, Madam Chair.  

Panel, my name is Mark Rodger and I am counsel to the Alliance of Energy Consumers in this proceeding.  

Given the questions and discussion that have gone on to date, I intend to be quite a bit shorter than I planned originally and really want to just follow up on some final uncertainties that we have and tie up some loose ends from some of the discussions you had with my friends over the past day.  

I wanted to start just by referring, again, to the two key reports that the OPA has relied on for the reference forecast, those being the Marbek and Jaccard report, the DSM potential in Canada study which, for the record, is Exhibit D, tab 1, schedule 1, attachment 3, and which I will call the national study; and then the second report, the Jaccard report entitled, "Modelling and Scenario Documentation for the OPA".  This is Exhibit D, tab 4, schedule 1, attachment 6.  

Referring first to the national report.  This report was dated 2006, am I correct?  This is the national study?  

MR. ADELAAR:  Yes.  

MR. RODGER:  Yes.  And when you look at the introduction on page 5, and it says: 
"The report summarizes the findings of a high- level study to estimate the achievable demand-side management (DSM) potential in Canada.  The study was conducted for the Council of Energy Ministers demand-side management Working Group with the goal of bringing DSM to the forefront of the energy and economic policy discourse in the country.  The DSM Working Group comprises representatives from the federal government (Natural Resources Canada), provincial governments, the utility industry, major energy users, and non-governmental organizations." 

So I guess first of all, this study applied to all of Canada.  It certainly wasn't Ontario-specific; is that correct?  

MR. ADELAAR:  Yes.  

MR. RODGER:  Am I also correct when I say that the report was not originally developed nor intended for the specific purpose of providing the OPA with a reference forecast for Ontario consumption through to 2025?  Is that correct?  

MR. ADELAAR:  That's correct.  The national study was not commissioned for that purpose.  

MR. RODGER:  Okay.  Now, you had discussions with others about price elasticities and the CIMS model and I want to just clarify a discussion you had yesterday with Mr. Shepherd, I believe.  

If you could turn up yesterday's transcript, please.  Page 149.  

In your answer, starting at line 20, you talked about how there'd been no explicit -- I will wait until the page comes up on the monitor.  Page 149.  

Thank you.  If you go down to line 20.  You describe how no explicit elasticities are put into the model that were used for the OPA.  

Then, starting at line 24 you explain:

"In other words, if you do a model run and then you -- with one set of prices, and you shock the model with another set of prices, you can, from that, calculate out what the net impact is due to that price change which is a way of getting at elasticities.  But there isn't a set of elasticities that is, you know, hard-wired or put in as assumptions into the model.  It comes out of the model."


By that reference, what we took from that is that the CIMS model itself calculates the price elasticities.  Is that kind of a fair way to summarize that part of your testimony?

MS. BUJA-BIJUNAS:  I think, basically, unlike econometric models where you can directly in the equation put in an elasticity, that is your assumption and you move forward, CIMS operates on stock changes in response to a number of factors, including price, which -- so the stickiness of that stock change is an indication of elasticity.  

So it comes out as an output as opposed to a direct input.

MR. RODGER:  Yes.  I mean, it seems to us that the model calculates its own elasticities based upon its own model inputs as opposed to, for example, measuring real-life price elasticities, and then incorporating that into the process.  That's how we interpreted your evidence.  Is that fair?

MR. BATAILLE:  When you say "real life" I would just like to correct.  You mean looking at historical responses of, say, energy use to energy prices, and then just doing simple econometrics on that and calculating elasticity out of that; is that what you mean by --

MR. RODGER:  That's right.  Let's say at some point in time the price of oil goes through the roof, consumption of electricity goes down.

MR. BATAILLE:  It is more complex than that.  Okay, are you making electricity with oil?  What's the cross-substitution between different fuels?  What is the substitutability of capital for various forms of energy?  I think you know what I mean, but I just wanted to -- it's more complex than that.

MR. RODGER:  But I guess the point is this model doesn't incorporate those kind of external factors.  It generates them internally?

MR. BATAILLE:  Yes.  But those dynamics are meant to represent what would happen in the real world.

MR. RODGER:  But they are part of the model's calculation?

MR. BATAILLE:  Yes.

MR. RODGER:  Yes, okay.

When we talk about some of the vintage of the data in this national study, I believe your evidence was, Mr. Bataille, that the CIMS model uses data from the year 2000; is that correct?  That's the basic starting date for the energy data and -- energy supply and demand data?

MR. BATAILLE:  Just a moment.  I have to check the vintage of that, because it's continually -- as new data comes out from Statistics Canada, NRCan and Environment Canada, we update the model.

MR. RODGER:  It may be helpful if you turn to page 11.  This is the reference case elaboration.  Paragraph 2.2.2 talks about Statistics Canada information from the year 2000.  I just want to make sure that that's -- we are reading that correctly.

MR. ADELAAR:  Yes.  For the purpose of the national study, that is correct.  That depiction is described in section 2.2.2.

MR. RODGER:  Then you also reference on the same page National Energy Board data from scenarios from what was called "Canada's energy future", right at the bottom of page 11.

If you look at the footnote to this reference of the NEB data, you give a website, and it talks about, in that website is the year 2003.

So am I correct this NEB data goes back to a 2003 report?  Is that right?

MR. ADELAAR:  It refers -- it refers to those two scenarios and it utilized one of those scenarios, and in that scenario, the price forecast was using -- was brought up to date if it was deemed to be a year or two lagging.

MR. RODGER:  So, sorry, is the National Energy Board information based on --

MR. ADELAAR:  We selected the National Energy Board Technovert forecast.

MR. RODGER:  But the date of that is 2003?

MR. ADELAAR:  Subject to check.

MR. RODGER:  Okay.  If it was 2003, it would likely be 2002 data.  It would take some time to finalize the report; is that fair?

MR. ADELAAR:  Subject to check.

MR. RODGER:  Okay.

MR. BATAILLE:  Just to be accurate, the NEB energy price forecast numbers, they're exactly that.  They're forecast numbers moving out through time from 2003.  And that report by the National Energy -- because we were in between in those years, between Canada's energy outlook from 1999 and Canada's energy outlook from 1996, there were a big gap between outlooks from NRCan.  

That was deemed the most up-to-date and reliable forecast in Canada, and it was commonly used by other parties at the time.

MR. RODGER:  Okay.  And then the second report, the Jaccard report, the modelling and scenario documentation dated September 6th, 2006, as I understand this, this report is really an update to the national study; is that fair?  It updates the national study and extracts Ontario-specific information?

MS. BUJA-BIJUNAS:  That's correct.

MR. RODGER:  In that report - it is one of the introductory paragraphs - the report talks about how the OPA wanted to leverage the national report to meet your needs in establishing a reference forecast.  I just wonder if you could explain what you meant by "leveraging the national report".

MS. BUJA-BIJUNAS:  A significant amount of work had already been produced for the national study.  The national study had been produced using two established consultants who had spent a significant number of years in the field of forecasting.

The study has been vetted by a cross-section of people, whether it was energy ministers or NGOs, the CGA, et cetera.

So we felt that there had already been a commitment of resources and time associated with the national study, and, given that the national study, although it was national, did each province, that meant there was a commitment of effort and time that had gone into an analysis of Ontario, and that was what we were referring to.

MR. RODGER:  I see.  Is one way to interpret that that in a sense this is -- it was a bit of an off-the-shelf solution for the OPA?  You had certain time limitations and constraints from the time of the supply mix report from getting this IPSP up and running, and that was part of the considerations; just simple timing?

MS. BUJA-BIJUNAS:  I don't think I would actually characterize it that way.

It was a model that had already had some significant work done for it.  There could have been other models that, you know, had already done that work, or potentially there could have been another model that we would have chosen and they would require the six months or however long it takes to get it to that stage.

It's not an off-the-shelf model.  It is a model that specifically looks at the provinces, including Ontario, and it's a model that specifically looks at issues that we were interested in; namely, technologies and energy efficiency potential.

So "off-the-shelf" is like an Excel spreadsheet, which needs an awful lot done to it.  This actually addressed a number of the issues we were considering ahead of time.

MR. RODGER:  So you certainly came to the conclusion that there was nothing in these reports that you felt was material enough or you were concerned enough about to, in a sense, recreate the wheel; that you had enough confidence in these existing reports to use that as the basis for your own reference forecast.  Is that fair?

MS. BUJA-BIJUNAS:  I think that's fair, given that the parties -- given which parties were involved, both in terms of producing the report and in terms of vetting it afterwards.

MR. RODGER:  Okay.  And in the Jaccard report, the second report, it describes how a reference case was developed to update the CIMS model.  One of the things you looked at in that update was energy end-use profiles.  I think you spoke about that before; is that correct?

MS. BUJA-BIJUNAS:  Yes.

MR. RODGER:  Am I correct when I say that those energy prices, those inputs in the second report, are taken, once again, from the National Energy Board's work done in 2003, just like the old national report relied upon; is that correct?

MS. BUJA-BIJUNAS:  It's the same energy prices in the two reports.

MR. RODGER:  Okay.  Now, this has been touched on, but I take it that at no point, in addition to the work that has been done here that we have just been going through, did the OPA decide that it should also be using econometric modelling?

MS. BUJA-BIJUNAS:  We recognize that models have their distinct advantages and disadvantages.  Econometric models are more flexible to do things like scenario analysis for GDP differences, often direct price differences.


Every model is there because it answers a certain set of questions and that's why you choose the model to be what you choose.  

The end-use approach was chosen primarily because we realized we wanted to have a detailed assessment of energy efficiency by sector and technology.  So we needed that breakdown of stock and where energy efficiency opportunities might arise, which you wouldn't get in econometric model.  

So we are not saying an end-use model is more accurate in terms of predicting the future than econometric or vice versa.  We're just saying the questions that we needed answers to were questions regarding stock and questions regarding specifically how energy is used, so that then we can look at conservation programs and opportunities there.  And that is what directed, to a large extent, our choice of a model.  

MR. RODGER:  So I take that to mean at least for this initial plan, you felt in your judgment you didn't need to go to an econometric model, if for nothing else to be as a check on the end-use model.  Is that fair?  

MS. BUJA-BIJUNAS:  We felt comfortable with the individuals involved in this particular work, and their record over the years to go with this effort.  

MR. RODGER:  Do you think for your next time before the Board and your next iteration of the IPSP, you would choose, in addition, econometric modelling as part of this process?  

MS. BUJA-BIJUNAS:  I think it is too soon to tell what we are going to do for the next step.  

As I said, econometric modelling answers certain questions; you can't do an end-use modelling and vice versa, and sometimes the approach is taken to try to do both but you have to weigh the cost associated with doing both.  An econometric model might seem on the surface to be simpler, but you have to estimate that econometric model, that might also require a significant investment in time and resources.



So ultimately, one has to weigh what you get out of it and I can't really speak to where we're going to land a year from now in terms of that decision, whether what you get out of doing two efforts and the resources and costs associated with that, whether that will answer a significant number of additional questions that would make the effort worthwhile.  I can't answer that. 

MR. RODGER:  So certainly, as we sit here today, you would not rule out using an econometric model next time?  You wouldn't rule that out today?  

MS. BUJA-BIJUNAS:  I cannot rule that out.  

MR. RODGER:  Again, just a couple of points to clarify in the CIMS model.  

Just to confirm the CIMS model does not calculate the short-term effect of price on demand particularly on industrial users, we are just looking at only long-term?  

MR. BATAILLE:  The model isn't designed for day by day, week by week, month by month, or even over a year.  What it is designed to do is to show you what happens as the capital stock adjusts in response to price shocks, whatever those price shocks might be, what the change in energy demand might be, and as you were saying earlier, what the elasticities might be. 

MR. RODGER:  As the model assumes technology adaptation over time, would you agree that this really in effect is the long-term price response under the CIMS approach?  

MR. BATAILLE:  It depends on how you define long-term.  Because you might get five answers in the room given there's probably about five more economists here, but the short run is generally six months to a year.  Medium is a year to five years.  Long run, by most people's definition, is how long it takes for the entire capital stock in a given sector to turn over.  So for the transportation sector it is 10 years but electricity it could be 25 years.  

MR. RODGER:  Do you have a sense of what you would say that number would be for the industrial sector?  

MR. ADELAAR:  I would just like to add that the model is looking at how various sectors respond in short term on a year-over-year basis, because capital stock is turning over, year over year, depending on the vintage of the stock.  

MR. RODGER:  Yes. 

MR. ADELAAR:  So the choices that end users make is affected by the price of the technology options and the energy prices that are in play at that particular moment when they have to make their investment decisions.  

So the model does capture how choices are made in the short term.  

MR. BATAILLE:  I would like to reiterate as well that one of the advantages of end-use modelling as opposed to econometric modelling is that it is designed to try and give you an idea of what might happen to the capital stock moving forward given what you think might be the shocks moving forward.  Whereas econometric modelling, because it is calibrated on past data generally, is going to carry forward many assumptions of the past that might not hold into the future.   

MR. RODGER:  So what was your -- you talked about the turnover in the transportation sector.  What's your assumption about turnover the technologies in the industrial sector?  

MR. BATAILLE:  Completely varies.  Auxiliaries could be turned over in a couple of years.  You get some minor process equipment less than five to ten years.  That heads out -- big steam boilers can last you 50 years to forever. They don't wear out.  They have to be replaced with something before the end of their useful life. 

MR. RODGER:  So that means industrial application specific? 

MR. BATAILLE:  It is very specific by application.  Our model is designed to -- all of these various devices, the auxiliaries, the processes, what have you, they have individual lives on them.  

MR. RODGER:  I take it, as well, sir, from your past testimony, that the CIMS model doesn't seem to in any direct way incorporate considerations of the overall health of the Ontario business sector, perhaps their ability to adopt to more energy efficient technology.  It doesn't really account for that, does it?  

MR. BATAILLE:  I think you've got two questions wrapped up in one, there.  

Okay.  The second part of your question, I would say, yes, the model is able to show how the -- if energy prices suddenly flipped over and natural gas prices or electricity prices or what have you really changed, yes, the model can show you that.  

But I think, in posing your question, you were asking if suddenly the Canadian dollar jumps from 70 cents a US dollar up to $1.05, no the model is not designed for that.  

MR. RODGER:  Thank you for that.  

Now, I want to just turn once again a few questions on this difference, this 1,400 megawatt difference between the reference forecast and, again, the 700 megawatts below the reference forecast after you include the accounting for CDM.  

When you look at the differences, what has been occurring in 2006 and 2007, and 2008 to date, this is with respect to the weather-corrected peak demand, would you agree that actual peak is, it's actually trending significantly below the OPA's load growth scenario, your case 3A?


MS. BUJA-BIJUNAS:  Yes.  I would like to just make a little correction, when you said versus actual.  It is versus weather-corrected.  

MR. RODGER:  Yes.  I think -- 

MS. BUJA-BIJUNAS:  That makes a very, very large difference. 

MR. RODGER:  It might be helpful to have slide 50 of your K1.1.  

Actually, perhaps I could also just refer you, again, to yesterday's transcript on this point.  It is page 177.  This is when you talked about your analysis and thinking about why this demand was so much lower and on page 177, you described how you discussed this with the IESO.  

MS. BUJA-BIJUNAS:  Hmm-hmm.  

MR. RODGER:  Do you remember that discussion?  

MS. BUJA-BIJUNAS: Yes, it was actually a few discussions.  

It was predicated by the fact that the information that we would normally try to use is NRCan information.  But they're two years behind.  Not really providing us with very much in the way of information for right now.  

The IESO does have some detailed information from its wholesale customers, because those wholesale customers fall into categories like pulp and paper manufacturers, et cetera.  

And so looking at that information, one can get, in a very high-level way, an estimate of what has been happening to certain industry groups.  

MR. RODGER:  Right.  I think if you look at line 17 you talk about a one feasible scenario for the difference of the 755 megawatts is potentially the downturn in the Ontario industrial sector, in particular pulp and paper.  

MS. BUJA-BIJUNAS:  That's correct.  

MR. RODGER:  When you were discussing this with the IESO, did you check the IESO's most recent 18-month forecast?  Was that one of the items that you checked against?  Or was this kind of just general discussions with IESO officials?  

MS. BUJA-BIJUNAS:  No.  They provided us information so that we could see how much energy went into specific industry groups and that information -- I would have to check but I think it carried on till the end of 2007 beginning of 2008, but I don't have the exact date.

MR. RODGER:  Okay.  If we could turn up that slide 50 again, please.  I guess our point here, and listening to the discussion of the past couple of days, goes to materiality, and that is, really:  What should this
Board -- what does it take from the lower weather-corrected demands in the context of the approvals that you are seeking before the Board?

I would suggest to you that one of the obvious conclusions, to us at least, is that this shortfall in peak demand would seem to postpone the need for approval at this hearing of your highest cost supply.

Would you agree with that?

MS. BUJA-BIJUNAS:  I think I have to refer that to...

MR. VEGH:  If I may, Madam Chair, the question I suppose could be put to the -- we have members here, but I think that is going to be more a question for the plan performance panel.  The forecast panel addresses forecast requirements, demand forecast requirements.  The reserve panel adds the components of NPCC and reserve and coal for insurance reserve.

The plan performance panel addresses how the plan adapts to the different cases, the case 1A, case 2A, case 3A.  You might be able to get sort of an indicative response from this panel; but, again, looking at the CIMS, that might be a question that can be more effectively addressed with the plan performance panel.

MR. RODGER:  Perhaps I could pose it this way and see how much the panel can answer it.

If you could please turn up Exhibit G, tab 1, schedule 1, page 22.  Exhibit G, tab 1, schedule 1, page 22.

This is part of the OPA's prefiled evidence.  It poses the question:  What do cases 3A and 3B demonstrate?  3A is the load case scenario.  The evidence is:
"Cases 3A and 3B demonstrate that it is feasible to adapt the plan to reliably meet lower demand requirements.  In the near to mid term, adaptations can include advancing the reduction in coal-fired generation, and deferring or avoiding the requirement for planned natural gas-fired projects."

So, as I say, when we heard this discrepancy, this 1,400 megawatt discrepancy and the 700 megawatt discrepancy, the question we're left with:  What does this Board take from that, and does it change what you are seeking now because of this significant shortfall?

MR. PIETREWICZ:  I suppose I can provide some general comments in advance of perhaps taking it up more fully in subsequent panels.

MS. NOWINA:  Yes.  Let's not get into it too much here, since we do have a subsequent panel to address it.

MR. PIETREWICZ:  I suspect what the subsequent panel might indicate is that --

MS. NOWINA:  Well, someone on the subsequent panel might indicate.

MR. PIETREWICZ:  -- is that, yes, that's correct.  That's what is stated in Exhibit G-1-1, that, naturally, with a lower requirement for resources, such as illustrated in cases 3A and 3B, you would, therefore, either reduce or defer the extent of planned resources to meet that lower demand.

Now, I am not sure whether this particular result that we have been discussing for the year 2007 is at this time a basis for us to conclude today, or even this week, as to what precise adaptations would be made.

I am not sure that we have enough of a sense of whether this would be a persistent demand decrease.

MR. RODGER:  If you could turn up slide 50 again, please.  You would agree with me that it is a pretty dramatic difference in terms of what you forecast and what the reality is?  I think you would have to agree with that.

MR. PIETREWICZ:  I will leave the word -- the characterization, the adjective of it, to you.

The numbers, I believe, are something in the order of 700 or so megawatts, once the effective conservation has been included.  So whether it is dramatic or not, I am not in a position to say.

MR. RODGER:  You can't say whether that 700 megawatts is significant for your planning purposes?

MR. PIETREWICZ:  I would say it is significant, sure.  You know, that's fair.

MR. RODGER:  And on this slide 50, meeting the resource requirements through conservation, and I believe your evidence was you calibrated the CIMS model to 2005 data; that's correct?

MS. BUJA-BIJUNAS:  That's correct.

MR. RODGER:  If you calibrated the CIMS model to 2007 data, actual data, would you agree with me that these entire group of curves would all kind of come down by about 1,000 megawatts?  Isn't that the implication?

MS. BUJA-BIJUNAS:  Not necessarily, the issue of being how persistent you think the short-term effects are on the long term.  The other issue is, if you incorporate an uncertainty such as this, associated with what the manufacturing sector is doing, do you also then, if you are recalibrating the model, incorporate the impact of other policy issues which have not been considered, such as off-carbon issues, electric vehicles?

One would say if one was recalibrating, there might be a number of things to consider, not just what's happening to the manufacturing sector.  Plus, it's unknown how long this downturn is going to continue.

A way of looking at this downturn, which one questions if it would continue at this rate for a prolonged period of time, if you looked at the downturn of the pulp and paper industry over the last couple of years, if that continued, the pulp and paper industry would actually cease to exist before 2020.

So you are asking for a scenario where, you know, Ontario has to rethink itself in terms of what its composition is.  That may be valid, but it is -- as you can see, it is not a minor consideration.

MR. RODGER:  My question was:  If you did everything you did in 2005, only you calibrated CIMS to 2007 data, I'm correct that all of these lines would be down substantially; is that fair?

MS. BUJA-BIJUNAS:  The lines, subject to check, to actually doing it, most probably it would be down for certain years.  Substantially, I don't know.

It all depends -- yes, it all depends on how CIMS would use this information, because it is industry-specific and they all would be operating at different percentage rates.

MR. RODGER:  A reduction of approximately 1,000 megawatts using 2007 data, that would be a fair ballpark figure?  Just to get an order of magnitude.


MR. ADELAAR:  I would just add I don't think it would be fair, because you can't cherry-pick which variables you want to choose when you restart in 2007.

If you are going to restart and recalibrate in 2007, you have to take into consideration the full spectrum of variables that has been referred to.  So to say whether or not the slope of the curve would decline by 1,000 megawatts is pure speculation.

MR. BATAILLE:  I would also like to say that since this has been done, it's become much firmer federal government policy that there is going to be a large final emitters' carbon cap and trade system based on intensity, and we have taken a look at that.  And there is the distinct possibility electricity demand is going to go up, because industry is going to try to switch out of fossil fuels, such as coal and natural gas, where possible.

So there are many things at play here.  And just right off the hop, it could be at least 2 to 3 percent.  If the policy goes ahead as announced, the federal policy, you are looking at about a 3 percent increase in electricity demand.  If that was expanded as a carbon charge on the entire economy, that could be up to 10 percent or more.

MR. RODGER:  Will you agree that that decision has not been made yet?

MR. BATAILLE:  It's the announced federal policy, but I don't know how you define "decision been made".

MR. LOKAN:  Law.

MR. BATAILLE:  You tell me.

MR. RODGER:  Last time I checked, it was still part of the political debate.

Just to return to your discussions with the IESO and trying to understand why this decline has happened, I just wonder if we could exclude one other factor.

I circulated a couple of days ago a five-page document.  Panel, you should have that.  This is the Ontario Economic Update dated August 2008.  It should say across the top:  "Alliance panel 2 materials", not "panel 3".  I just want to refer to the top paragraph for this economic update.

MS. LEA:  Mr. Rodger, I wonder if we could assign a number, please, that would be K7.2.

MR. RODGER:  Oh, yes, sorry.  K7.2.  Here is an extra copy.

MS. LEA:  We have lots of extra copies.
EXHIBIT NO. K7.2:  ALLIANCE PANEL 2 MATERIALS


MR. RODGER:  It is just the first paragraph I want to refer to entitled, "Ontario economy slows in the first quarter."

If you look at the last line, in that paragraph, it reads:   "In 2007, Ontario's GDP rose by 2.2 percent, following growth of 2.5 percent in 2006."

So here we have a 4.7 percent increase in GDP.  So would you agree with me that the reduction in demand that we have been talking about, it certainly does not appear to be caused by any reduction in GDP.  There is something else happening.

MS. BUJA-BIJUNAS:  Yes.  One has to realize something and that is the GDP is composed of the service sector and the manufacturing sector.

MR. RODGER:  Yes.

MS. BUJA-BIJUNAS:  The service sector is actually a larger portion of the GDP than the manufacturing sector.

So you could have, you know, a strong GDP even if the manufacturing sector is ailing.

In fact, the service sector is by far the majority of the GDP.

MR. RODGER:  So this description of an increase in GDP at 4.7 percent yet demand falling, if you like it is consistent with perhaps your view that the reason for the decline is because of industrial decline?

MS. BUJA-BIJUNAS:  That's right.  And consequently end-use modelling as it stands by models like CIMS, tries to get away from the GDP concept and to use physical units so that it relates to a physical reality, a physical production of an industry as opposed to a dollar value such as GDP.

MR. RODGER:  Okay.  Now, you had a discussion with others about load forecasts and regional peak in the greater Toronto area.  I just want to turn for a moment about what is happening and what you expect is going to be happening in northern Ontario.

If you could first turn up Exhibit D, tab 1,
schedule 1, page 32, table 13.  This is the regional reference load forecast, regional peak at the time of system summer peak.

When you look at -- I will wait until it comes up on the screen.

If you look at this table, we see that forecast of demand at system peak not including the impact of conservation programs for northwest Ontario is 950 megawatts, 2007, and 815 megawatts in 2027.

If my math is correct, this is roughly a decline in peak demand of a little more than 14 percent over 20 years.  Is that correct, subject to check?

MS. FRECKER:  That is correct subject to check.  What I may suggest is that because the northwest is a winter peaking system, the numbers in this table are not wholly representative of the trends in the northwest, because this table, table 13, identifies the regional peak at the time of system summer peak.

If we're more interested in the winter and summer peaks that are specific to the northwest, it may be helpful for us to turn to an interrogatory in which those numbers are actually presented.

MR. RODGER:  Let me just work through these and then perhaps we can turn to that.  Then if we look at the northeast, we see that the forecast for peak demand in northeastern Ontario is to decline over the same period from 1,449 megawatts to 1,388, or a decline of roughly
4 percent.

MS. FRECKER:  That is correct.  Again, subject to the same caveats as the northwest.  The northeast is a winter peaking system.

MR. RODGER:  If we go to the next page to table 14, regional reference load forecast, regional energy in terawatt-hours, again, we see the northwest declining from 6.8 terawatt-hours in 2007, to 6.6 terawatt-hours in 2027.

In the northeast, 11.1 terawatt-hours down to 10.7 terawatt-hours; is that correct?

MS. FRECKER:  That is correct.

MR. RODGER:  Would you agree with me, then, that, in terms of drivers to increase or maintain current generation capacity, it appears, at least from this information, that northern Ontario's future electricity requirements are not forecast to contribute to that challenge; is that fair?

MS. FRECKER:  I think that the resource requirements for the northwest and the northeast that are driven by the forecast, which -- further northwest and northeast are more relevant with respect to the winter peak would better be addressed by our colleagues who are speaking to the reserve and adequacy aspect of this panel.

MR. RODGER:  Let me leave the reserve -- all right.  Let's go to that.  Do you have a response to that?

MR. PIETREWICZ:  In the meantime, can you please repeat the question?

MR. RODGER:  Yes.  We see both on a regional terawatt- hour basis for regional energy and regional peak at the time of summer system peak, the northwest and northeast decline.

I am suggesting to you that when you are doing your planning and you are identifying drivers to increase or maintain generation capacity, it is not being driven by the northeast or the northwest of Ontario.  That's the information that I took from these tables 14 and 13.

Would you agree with that?

MR. PIETREWICZ:  I think the -- in general, increases in the capacity to meet increases in load growth, I think could fairly be said not to be driven by, say, the northwest, for example.

The northwest would have different drivers for additions of capacity that are related to things such as coal replacement, related to our forecast of an increasing demand in the northwest, relative to what we know are current levels.

So in that sense, perhaps, there is some element of the increased load in Ontario being driven by increases in the northwest, insofar as our forecast is about actually, for example, 200 megawatts higher in the northwest than the recent events have shown it to be.

MR. RODGER:  Okay.  I will leave that for now.

I think there was just one final area on reserve requirements, given the questions that have been asked so far.

When I read the prefiled evidence and a lot of the interrogatory answers, there is a general theme that came across to me, and that was that the whole topic of reserve requirements, it's going to be different across different power systems, and it's going to be influenced by the supply mix or the technologies in place at any given time.

Is that fair as a general statement?

MR. GIBBONS:  The amount of reserve will be different in different systems because of the reasons that you have mentioned.

The criterion that is used to develop, to calculate that amount is common for a number of systems, particularly those that are within NPCC, or other NERC regions.

MR. RODGER:  I wonder if you could just turn up Exhibit D, tab 2, schedule 1, page 7, please.  This table 2 on this page is IPSP planning reserve requirements, 2008 to 2027.

And we see here that the planning reserve ranges from a low of 18 percent up to a high of 31 percent over the plan period.  And the highest planning reserve is in 2010 at 31 percent.

Now, I just wonder if you could explain to us what's happening in that particular year to make the reserve, planning reserve, so high.  Why does it peak in that year?

MR. GIBBONS:  The first thing to note is that the planning reserve consists of the NPCC reserve as one component --

MR. RODGER:  Yes.

MR. GIBBONS:  -- and the insurance reserve as another component.

So you will note that the increase in planning reserve in 2010 is due to an increase in the insurance reserve.  The insurance reserve -- the calculation of the insurance reserve is done on a probabilistic basis, which is described in attachments 2 and 3 of D-2-1.

The probability distributions are interacting with one another to actually produce, on a probabilistic basis, what the insurance requirement should be.

MR. RODGER:  Hmm-hmm.

MR. GIBBONS:  So without examining the detailed interactions of the probability distributions, it's rather difficult to specifically identify what factors would be contributing to the -- this reserve amount.

You will notice that the reserve in 2009 is quite similar, as well.  I could just speculate, and maybe Mr. Stein might have more detailed knowledge of this, but there are a lot of gas-fired projects coming in service during this period, and one of the uncertainties that is recognized by the insurance reserve is the possibility that those projects may not come in service at the time that our plan indicates or, you know, assumes that they will.

MR. RODGER:  Yes.  The two examples we were thinking about was new gas plants coming on line - there may be a little bit of ramp-up period or testing - and potentially new wind projects coming on which needs gas to back them up, and a combination of those types of changes in the system would drive this kind of spike up.

MR. GIBBONS:  Without being specific about it, that's the nature of the driver, yes.

MR. STEIN:  And in addition to that, another factor.  These are small -- each individual effect may not be large, but they add up to quite a bit.

Another factor is the return of -- is the return of the Bruce units to service.  There is an allowance for the fact that they might return a little bit late.  And you did mention the wind, and there is an allowance for the fact that not as much wind would come into service as we planned.  

Correspondingly, there's also the possibility that more wind will come into service than we planned, but there is that risk, and that risk and uncertainty does contribute to the higher allowance for reserve -- for insurance reserve margin.

MR. RODGER:  All right.  Just in terms of the planning paradigm, if I can call it that, for planning reserve, I can recall back in the demand supply plan hearings, the target there was 24 percent.

We're leading now to a scenario where it's down to 19 percent.  So am I correct in what I'm saying that looking out into the future, we're looking at really historic low levels of planning reserve for this province?  Is that fair?

MR. GIBBONS:  Well, as we noted in the evidence and as I think Mr. Shalaby pointed out in his evidence, as well, for the period beyond 2015 there is a lot -- the plan is a lot less definitive.

MR. RODGER:  Yes.

MR. GIBBONS:  So as the resources in the plan are a lot less definitive, the reserve requirements are a lot less definitive, as well.

The reserve requirements that we indicate here don't cover some of the risks that we know we will need to reassess when the information becomes a little more definitive for us.

MR. RODGER:  Okay, that's helpful.  Thank you very much, panel.  Thank you, Madam Chair.

MS. NOWINA:  Thank you, Mr. Rodger.  We will take our afternoon break now and return at 3:15.

--- Recess taken at 3:01 p.m. 

--- On resuming at 3:15 p.m.


MS. NOWINA:  Please be seated.

Mr. Warren.
Cross-Examination by Mr. Warren:

MR. WARREN:  Panel, my name is Robert Warren, I act for the Consumers Council of Canada in this matter and I have just a very few questions for you.  Generically, they are all my attempt to understand your forecasting process and what you do with new data.

We have had -- the transcript yesterday indicates that it was touched on, and cross-examination has touched on the impact of the 2006-2007 data and, as I understand your answer, at a high level of generality, it is that that information is simply too new for you to -- for it to have any impact on the forecasting process.  Have I understood that correctly?

MS. BUJA-BIJUNAS:  Basically we can't, at this point, unambiguously assign exactly how much of the difference was due to CDM, and if you did assign that and you had the 700 megawatts left over, it's very hard to unambiguously assign exactly which industries were responsible.  We went to the IESO, but the IESO wholesale customers, they certainly don't account for all of the industries, they're only a portion of it.

So, yes, there, at this point, is quite a paucity of information.

MR. WARREN:  Thank you, panel.  Now, what I want to understand, though, is, you have got short-term data now from 2006, 2007, part of 2008.  At what point in the forecasting process -- I am not talking about what you do in terms of the plan itself, but the forecasting process -- does the raw data that comes in from each year have an effect on the forecasting?

Maybe in that context you could turn up your prefiled evidence, Exhibit D, tab 1, schedule 1, page 25.

MS. BUJA-BIJUNAS:  Yes.

MR. WARREN:  The question and answer sequence beginning at line 9 and 10, in the third sentence of the first paragraph, beginning on line 12 you say:  
"The OPA will be revisiting this forecast in the next IPSP, incorporating new information as it becomes available."

Would I be correct in assuming that you are incorporating new information as it becomes available all of the time and not waiting until the next IPSP process?

MS. BUJA-BIJUNAS:  That's correct.  At this point, as far as having a very detailed model-driven forecast, we still just have the original forecast that underlies the IPSP.

However, this even goes back a number of months, you don't stop investigating data.  You don't stop investigating what's happening out there.  The OPA kept a watch on what's happening to the economy.  The OPA recognizes that there has been a fair amount of activity on the electric vehicle front.

There is certainly a lot of activity happening to our manufacturing sector.  So we keep working on that.  That's in addition to producing a new forecast.

So keeping abreast of what's happening is a continual basis.

MR. WARREN:  At what point, panel, does the actual data have an effect on supply plan decisions?  Or is that an answer that another panel will give at some point down the line?

MR. VEGH:  Perhaps if you can clarify.  You mean supply plan decisions or procurements of specific resources?

MR. WARREN:  Procurement plan decisions.

MR. VEGH:  Procurement plan decisions, I think it is probably going to be best addressed to the procurement process panel.  They talk about the process they will go through in determining whether a procurement is required.

MR. WARREN:  Well, then, at what point, panel, does the actual data have an impact on your forecast?  Let's use a specific example.  If you could turn up yesterday's transcript, volume 6, page 179.

On that page it was an exchange with my friend, Mr. Shepherd, in which he was asking you about the 2006-2007 data.

If you look at beginning at line 12, you say:   
"If they stayed at the current level for the next 20 years, if they didn't revive.  What if they revived halfway up to what we thought was going to be the case for them in the 20 years?  Or what if they do resume what we thought they would get up to, but it might be ten years out so they have a slow ramp-up back to where they were before?  
"What we found that in most of these scenarios that the low band that we posited covers that eventuality in the mid-term."

Stopping there.  I have to assume from that answer you took the 2006-2007 data and what you had from 2008 and you actually matched it against your forecast to see what it had, what impact it had on your forecast.  Is that right?

MS. BUJA-BIJUNAS:  Actually, what we did was, we looked at the 2006 and 2007 data, such as it is.

MR. WARREN:  Right.

MS. BUJA-BIJUNAS:  With all of its uncertainties and holes basically, but such as it is.  And certain areas you are luckier than other areas for example go to the IESO.  Certain industries have are better represented at the wholesale customer level than others.  So you get more information regarding certain industries.

We then, using this partial information, produced scenarios and they're just scenarios, to see specifically if those scenarios were inside or outside our low band.

Given that the IPSP is not one case and given that the IPSP is meant to be considered five cases, what we wanted to do was to see if this impact -- which is just manufacturing sector, that's the -- only this, which is one of potentially many different impacts that will be changing -- whether that was covered by the low case.

MR. WARREN:  Okay.  You say at line 25: 
"So our bands don't capture that in the short term.  They are okay in the mid-term."

Now my first question is:  What does it mean when you say, "They are okay in the mid-term"?

MS. BUJA-BIJUNAS:  If I look at these simple scenarios that I constructed of how much lower the load would be for these scenarios, namely pulp and paper, the large industrials, maintain their consumption at current levels, or revive halfway to what levels we thought would be the case, or else revive fully but over a delay, if you compare, then, that consumption to the low band -- the low case 3 scenario -- the megawatt- and terawatt-hours associated with that simple calculation is within that band.

So it is within the terawatt-hours.  That's what I mean by it's okay.  It is within the terawatt-hours and megawatts.  It's not within the terawatt-hours and megawatts in the very short term. or in the post-2020 period.

MR. WARREN:  Suppose the 2008 data indicates that your forecast is below your low band.  That you are way off.  What impact does that have on the forecasting process?  Anything?

MS. BUJA-BIJUNAS:  Oh, as I said, as we are moving forward, we are collecting more information.  We will be revisiting the forecast in an official sense, in terms of rerunning models.  But we're looking even at what our approach for that will be.  But we fully intend to incorporate all of this information.  In the short term, we're just doing these calculations on a scenario basis.  But the intent certainly is to officially incorporate information as it becomes available.

MR. WARREN:  I am not sure I understand that answer.

Is it the case that the forecasting remains the same regardless of what -- forecasting methodology remains the same regardless of what the actual data is, and then we see a change in the next version of the IPSP?  Or do you change your forecast data before that in order to affect planning decisions?

MS. BUJA-BIJUNAS:  I certainly expect the forecast data itself to change before the next IPSP.  Just because you have another few years of data, just that, in itself, would have an impact.

So we would -- as any modeller does, as you have more information you incorporate that information.

MR. WARREN:  Let's turn, then, to the question of the adequacy of the information that you have.

In the same volume of the transcript at page 177, you say:

"Again, a lot of the data is not there.  The very detailed data you need to do that, industry by industry, all of those fine detail is available from NRCan.  Unfortunately, their last year is 2005, meaning they're about two years, usually, and trying to catch up so you can't get all of the detail you want."


Now, first of all, is NRCan generating new data?


MS. BUJA-BIJUNAS:  NRCan produces an update to their information every single year.  It's just that it takes them usually at least two years to process the data that they have.

Data is never clean, for want of a better word, and requires a fair amount of processing until you can actually ascribe that data to the various sectors, to the various sub-sectors, and do it in a way where the data is useable.  So it takes them quite an effort to do that.  

So, yes, every year there is more information.  It is just that they're always lagging two years to finally get to where you are.

MR. WARREN:  Is it fair for me to conclude, then, that the reliability of the IPSP forecast is always two years out of date, because you don't have current NRCan scrubbed data?

MS. BUJA-BIJUNAS:  My difficulty with that question is the reliability.

There are a number of cases underlying the IPSP.  There isn't just one forecast.  The reason behind that -- well, actually, there are many reasons, but one of which is to allow for new data coming online, et cetera.

MR. WARREN:  Now, perhaps it would help me if you could -- in answering this series of questions, if you could turn up my friend Mr. Poch's prefiled evidence, which is Exhibit L, tab 8, schedule 2.  This is the evidence filed by ICF International.

I am looking, panel, at page 4 of 49 and, in particular, at footnote 4.  Footnote 4 refers to -- do you have the document?

MS. BUJA-BIJUNAS:  Yes.  Yes, I do.

MR. WARREN:  Refers to an RFP issued by the OPA in June of 2008.  I will read it:
"Request for proposals for consulting services to develop a 20-year energy demand forecast, consistent conservation potential assessment or develop a model to produce such forecasts and assessment."

Can you me, first of all, what is that about?  What is it?

MS. BUJA-BIJUNAS:  It's an RFP, a proposal for consulting services.  It is basically looking at the modelling capability that we would like to investigate to have in place for the next IPSP, and it, in particular, is looking at the possibility of a more geographically disaggregated model.

The current IPSP effort starts at a provincial level, and then as Ms. Frecker has mentioned, that provincial forecast is disaggregated into the various geographical areas.

What we are investigating is the possibility of doing the analysis more from a bottom-up level in terms of having models for the key geographical regions so that there is more of a data exchange, information exchange, thinking exchange between what's going on in those regions and that contribution to producing a provincial model.

So it could be anything.  It could be a provincial model with more regional disaggregation.  It could be a compilation of many regional models.  That was one of the areas of thinking, adding more geographical detail to our modelling.  

And the other part was we wanted to investigate the possibility of models that could handle more scenarios that might come up.

MR. WARREN:  Should the Board conclude from the fact that you have issued this RFP that you are fundamentally dissatisfied with the forecast exercise as it exists now and with the modelling as it exists now?

MS. BUJA-BIJUNAS:  I really wouldn't say that.  One thing that modellers do is that -- you are continually trying to move forward.

What a model does, it certainly produces a forecast, but much more importantly, it answers questions, and, as you answer one set of questions, another set of questions is uncovered.

In going through this exercise, we realized that we want to push things further, if feasible.  We haven't investigated yet.  We haven't seen even if what we are positioning here is feasible, if the data would substantiate that, if the resources would substantiate that.  

So part of this is even looking to see if we can answer more questions.  You always look to see if you can answer more questions, and, as you answer those questions, quite frankly, more questions pop up.  It is just the evolution of doing modelling.

MR. WARREN:  Let me then get back to this question about data.  Are you satisfied, panel, given that the NRCan data, as you indicate in your transcript answer yesterday, is essentially two years in the making or the perfecting, are you satisfied with the adequacy of the data that you got for your forecasting process or do you need better data?

MS. BUJA-BIJUNAS:  I think what --

MR. WARREN:  More quickly, sorry.  Do you need better data and do you need it more quickly, are two parts of this question.


MS. BUJA-BIJUNAS:  I think the approach we have to this data is reasonable.  If the question you are asking is, Could we use better data, you can always use better data.  Would we like better data?  We would certainly like better data.  But that, frankly, I think would always be the case.

The question ends up being, Given the current circumstance, do we think the effort is reasonable?

Given that we try to handle a number of scenarios and not just one scenario, our argument is that it is reasonable.

MR. WARREN:  I want to turn briefly to this same ICF evidence, Exhibit L, tab 8, schedule 2.  My friend Mr. Poch will be dealing with this in, I assume, very considerable detail, but I want to ask just two categories of questions.

One is at a high level of generality.  If you could turn up page 649 of that evidence?  If I look at the full paragraph that precedes figure 2, do you have that?

MS. BUJA-BIJUNAS:  Yes, we do.

MR. WARREN:  It says:  
"This 20-year average growth rate has been declining steadily over 25 years, as shown in figure 2.  In this figure, the growth rate shown for each year is the average annual growth rate for the 20-year period leading up to that year.  For example, the growth rate shown for 1996 is 2.0 percent, the average annual growth rate for the 1976 to 1996 period.  In the integrated power system plan, this long-standing historical trend is assumed to be reversed, and electricity demand rates begin to grow and even accelerate over the 2007 to 2027 forecast."

Now, as I read the ICF evidence, the gravamen of their general complaint -- again, I leave this to Mr. Poch to deal with in detail, but the gravamen of their complaint is you were making -- the OPA is making unwarranted assumptions about an increase in electricity demand rates growing and accelerating.  

What is your response to that critique?

MR. BATAILLE:  Okay.  We have seen this evidence as well, and it is obviously a very substantial document.  It was very interesting.

There are several different points that come up in reflection of this, and we were kind of expecting to address them when Mr. Poch came to the stand.

MR. WARREN:  And you can, but if you could just deal with this generalized criticism that you are -- that there is, as I understand it, no basis for your assumption that electricity rates -- sorry, demand is going to increase, when it's been decreasing over the last 20 years.

MR. BATAILLE:  Okay.  The very first point you have to make is that history is not necessarily the future.  Okay.

Now, electricity is an interesting commodity, in that it is the -- one of the most flexible, useable and, to be honest, safe energy forms.  And there is a generalized trend in the economy towards more electrification, making more devices, more uses for devices.

Now, on the other hand, these devices are also getting more efficient with time.   Much of what you see is the -- what might be called the dog leg in this diagram is the ongoing debate is, how fast are we electrifying versus -- and adding new devices, numbers of devices numbers of ways of using electricity, versus how fast are they getting efficient?

If you look at a typical home, we're adding more and more devices all the time.  However, all of those devices, the existing devices have gotten better, like refrigerators have made leaps and bounds in the last 20 years.  However, a lot of that has already -- we have seen some of the biggest reductions in energy intensity in the last generation, largely because about just over 20 years ago, energy was a very minor component of economic growth.

However, a couple of oil shocks come along, it becomes quite pertinent energy is a key component.  There are many different externalities, sort of public goods and bads  attached to it:  energy security, local air quality and the cost; and overall cost, which is the main, the purpose of this panel, the cost of building too much capacity or building too low.

A lot of public policy has gone into this.  You've gotten energy efficiency standards that have been applied to refrigerators, household goods, motors, what have you, and you have seen an improvement in the economy.  But this does not detract from the fact that there is an ongoing electrification in the economy, and this electrification of the economy could speed up through time.



Now, just a key example is that we may be seeing, in a couple of years, plug-in electric vehicles.  We may not be commuting on gas gasoline any more.  You see electric scooters, what have you.  So there is a lot -- Mr. Poch and the panel are going to be probably discussing this for several hours, the ins and out of the residential, commercial, industrial forecast and the give points but there is a lot that goes into this.



Another thing too is that, in Canada, we have just gone through a fairly fundamental series of changes in dynamics in our energy markets.  We had a surplus of natural gas coming out of western Canada.  There was lots of gas there and there was a lack of -- most of the gas was coming east and there was a lack of pipeline capacity to get it into the States.

We added more pipeline capacity about five, six years ago and suddenly we hooked our energy markets, our natural gas markets into the overall North American market, and lo and behold, suddenly the cost of natural gas goes up several dollars a gigajoule, and the fundamental dynamics between natural gas and electricity have changed.

So in Canada, for quite a long time, there was quite an incentive to switch into natural gas from electricity.  Okay.  But that incentive, one of -- that incentive is going to be a lot less strong moving out into the foreseeable future, especially as we have exhausted a lot of our cheap conventional gas reserves and are having to move on to shale gas, L and G imports, what have you.

Again, there is a lot that can be said to this and I will stop right now.

MR. WARREN:  I will leave that to Mr. Poch.  Let me just, on a final question, let me drill down on the specifics of this with respect to the constituency that my client represents which is residential consumers.  If you turn up 22 of that prefiled evidence.

Beginning at the bottom, the last full paragraph beginning on the bottom indicates that the IPSP projects that residential sector electricity use will increase by that amount.  Then it says:
"Over 99 percent of this increase is expected to come from just two end uses, lighting and other appliances."
We then go down to the bottom of page 23, and it says:
"Insofar as lighting is concerned, the IPSP assumes a slight increase in the penetration of compact fluorescent lighting.  This assumption has been overtaken by the federal policy to phase out incandescent lighting by 2012.  The IPSP reference case does not address the effects of this policy shift because it does not take into account any conservation and demand management (CDM) programs implemented after 2000."

Do you agree with that statement?

MS. BUJA-BIJUNAS:  One thing I would like to say here is that the curves in these plots and the analysis in this study is meant to represent the reference forecast.

A policy measure such as the banning of -- or phase-out of incandescents would be considered to be a CDM measure as defined for the IPSP, and so you wouldn't see the impact of banning compact fluorescents in the reference forecast.

MR. WARREN:  Do you agree with the statement though, look on page 24, that it will have a significant impact, that policy will have a significant impact on residential demand?

MS. BUJA-BIJUNAS:  It depends what you define as significant.  

MR. WARREN:  Well, this is 6.5 percent.  The total forecast of 2025 demand for residential sector, middle of page 24.  Do you agree with that?

MS. BUJA-BIJUNAS:  I guess I would have to calculate 6.5 percent is.  The Ministry of Energy and we separately calculated that the impact would be 6 terawatt-hours.

I am not sure if 6 terawatt-hours of 155, what percentage that is.

So we independently calculated we got 6 terawatt- hours and whatever percentage that is of 155.  The other aspect to realize is that the, in the IPSP, for the CDM scenario, compact fluorescents are assumed to be used for 50 percent of the lights in the CDM scenario.

MR. WARREN:  Right.

MS. BUJA-BIJUNAS:  So half of them are already taken care of in the conservation, so it is half of the 6 which is down to 3 terawatt-hours.

MR. WARREN:  I am sure Mr. Poch will deal with that.  Thank you very much, panel.

MS. NOWINA:  Thank you, Mr. Warren.  Ms. Lea.

MS. LEA:  Thank you, Madam Chair.
Cross-Examination by Ms. Lea:


MS. LEA:  My friends who preceded me have covered several of the areas that I was interested in, so I will hopping around a little bit in the initial part of this cross-examination with a few questions related to topics that you have discussed earlier.

The first one of those is something you discussed with Mr. Shepherd yesterday.  And that is the use of the Michigan and New York data to develop a load profile for Ontario.

You discussed that yesterday.  And my specific question was:  Do you have a sense if there were some error or difference between Ontario load profiles and Michigan and New York, if there were such an error or difference, do you believe this would overstate or understate projected Ontario peak demand?  Or do you know?

MS. BUJA-BIJUNAS:  I guess my answer is, I don't know.  There is nothing that would make me believe there is a bias in one direction or the other, so it would be very difficult for me to know.  

One thing I want to, you know, just clarify a bit regarding the way we used the American data, was that basically the effort was made to match jurisdictions in Ontario with jurisdictions in the States.

So for example, the effort would involve looking at the profiles in Detroit and saying, That is similar to Windsor in terms of temperature, in terms of, you know, appropriate profiles to use.

We used Buffalo, and I can't remember which city Buffalo is supposed to mirror in Ontario.

So you try to match.  And then, according to how important or how -- I shouldn't say important.  To how much load is accounted for by that area, that's the weighting you give to those profiles.

So for example if Windsor, I don't really know what the percentage is, but let's suppose it accounts for 10 percent of the load, and it matches Detroit, then we just give a weighting of 10 percent to the Detroit profiles.

So we don't just take American profiles and use them.  We try to do a bit of matching to come to some sort of, you know, adjustment that would make things mirror Ontario a bit better to start off with.

MS. LEA:  In that matching exercise, did you gain any insight as to whether this was a good load profile or set of load profiles to use?

MS. BUJA-BIJUNAS: As I mentioned yesterday, it was a good start.

We found that, for example, some of the profiles that you obtain -- because iTron produces such a wide number of profiles across the entire United States -- that the quality of some of the profiles are not necessarily as good as you would like them.

For example, if they've metered some end-use in the commercial sector, it could be that they have just metered a handful of buildings.

When you do that, you may not have sufficient diversification to give you a really smooth curve to your profile.

So when you try to use something like that and try to then incorporate that into your system analysis, you might find yourself having to do some smoothing or some adjusting to account for the fact that the original profiles may not have been based on, you know, metering 1,000 buildings.  It might have just been metering a handful of buildings, but that is the nature of profiling.

Metering is a very, very expensive proposition, which is what makes metered data such a valuable, valuable commodity to get.  And a lot of profiles that you obtain are based on less than optimal metered data.

MS. LEA:  Do you intend to develop an Ontario-specific load profile data set?

MS. BUJA-BIJUNAS:  Very much so, and that would be done in conjunction with the EM&V effort.  For the EM&V effort, it is very much of an iterative process.

We have our initial profiles which informed the programming effort in terms of choosing what areas might be of interest.  It's one factor of many, many factors that the programming people look at.

EM&V, the monitoring and evaluation people, they then might also go out and decide to do some of their own metering.  If they feel an area is worthwhile, if they feel there is promise here, they might do that metering.  That metering then is fed back to us so that we can improve what we have, and then be of more usefulness as we then present more information back to the conservation development people.

So it is an iterative process.  Different people collect information.  As one person, one group, gets information, they try to incorporate it into their thinking, but also pass it along to the other people.  Information flows in both directions.

MS. LEA:  So that data set collected in that manner would relate to end uses, primarily?

MS. BUJA-BIJUNAS:  That's correct.  It could also be building types, for example.  If there was a need to investigate a specific type of building type, like hospitals, for example, if it was felt that there was a real opportunity to do a lot of conservation programs for hospitals, we might want to get some very, very good profiles for hospitals, for example.

MS. LEA:  Thank you.  I wonder if we could look at K1.1, slide 50, please, the slide we have looked at a number of times already.


Today, with Mr. Warren and yesterday with Mr. Shepherd and I think also today with Mr. Buonaguro, you discussed the fact that, in the short term, the actual data is not trending within the lower case scenario, but it does in the mid term.

My question is:  What is short term and what is mid term?

MS. BUJA-BIJUNAS:  That's a good question.  In the short term, it would be roughly the years until 2010.  I don't have the years in front of me.  It might be 2011, but it is something of that nature.

The mid term, I mean the years up to ending 2015.  So it might be 2011, roughly, to 2019, somewhere in that vicinity.  And the long term, I mean the years 2020 and beyond.

MS. LEA:  You indicated today that post 2020, again it is not, if you extrapolate out, trending within that lower band.

How come it is out for short term, in for mid term and out again for long term?

MS. BUJA-BIJUNAS:  In the short term, that's a reflection of the fact that the band isn't very wide in the short term, at all.

In fact, to be precise, in the very short term there is no band.

MS. LEA:  It's a point.  It has a point?

MS. BUJA-BIJUNAS:  Yes.  And even for the first couple of years, the way this supply analysis -- the supply cases are put together, to produce a low band, they chose to take the reference forecast and subtract off of the reference forecast a higher amount of conservation.

So for a low band, there is many ways it can come about.  It can come about from a low reference forecast, or it can come about from having a lot more conservation.  So they chose a scenario based on a lot more conservation.  

For the years until 2010, we just have one set of conservation numbers.  We don't have a higher amount and a lower amount.  We just have -- doing what we can to get to 2010.

So when you construct a scenario based on your reference forecast minus conservation, and you have the same conservation numbers for your -- you know, there's only one set of conservation numbers for 2010, because the idea is you just try to do whatever you can, it means that you don't really have a low band in the short term.

Even if I did produce a low band in the short term, one of the things you realize is you start from the point, as you realized, and you fan out.  Well, not too much fanning occurs within a short span of time if you use a fanning out approach, and the fan will grow larger as you go out.

So it is very hard to hit short-term effects because of that.

MS. LEA:  And what about the fact that it trends out again in the long term?

MS. BUJA-BIJUNAS:  That's correct.  The result we get when we, again, just do these very simple thought processes, is that after 2020, according to what scenario you visualize, after 2020 the values we would get, based on this decrease in the industrial sector, would be -- it would vary according to how pessimistic you are about the industrial sector.

But we get values potentially anywhere from about -- I think it is about 800 megawatts.  Again, these are very rough calculations, 800 to 1,000.

Let me just see.  It would be of that order, 800 to 1,000 or 1,100, somewhere in there, outside of the band by 2027.

MS. LEA:  I hear your caveats on this, and, you know, I accept these are factors that you think about.

Going forward, when do you expect that you would be able to determine the relative contributions of conservation and economic factors on this lower than expected actual?

MS. BUJA-BIJUNAS:  The EM&V process for 2007 is being worked on right now.  There is, as I said, some preliminary indication that 400 megawatts for OPA-sponsored efforts might be what comes through.

I don't know exactly what the data is to finalize the EM&V efforts, but I would imagine it would be somewhere within the next few months.  But I think Chuck Farmer, the next panel, would have a better estimate of which date that would be.  Mr. Farmer, sorry.

MS. LEA:  Okay, thank you.  A couple of people have asked you this.  I will try it.  You indicated to Mr. Warren that you would be rerunning the models at some point, or that you -- I wasn't sure if you did that all the time or you were going to wait until you needed to file a new IPSP to rerun the models, using your phrase.

When does that occur?

MS. BUJA-BIJUNAS:  Okay.  We want to investigate building a new set of models for the reasons I mentioned before.

As we answered a certain set of questions for this IPSP, answering questions gives rise to new questions.  A lot of the new questions focus on the issue of capturing what's happening out in the regions and having -- in addition to a provincial model, having a regional model, and potentially having regional models that directly feed into provincial analysis.

So we're not there yet.  If we had that in place, we would certainly run it with updated information and updated inputs.

At this point, a new model like that is not there.  So we're relying on things like what I just mentioned, using IESO information, making scenarios based on trends, such as, What if the consumption of this industry stays the exact same amount into the future; which is different than a model which says, What is this industry going to do if it produces iron, steel?  How is that tonnage of iron, steel going to change?  Why is it going to change?  Which technologies will be used to produce that iron, steel, et cetera?

So it's a very simplistic approach to doing it.

MS. LEA:  Perhaps coming at it from a legalistic perspective, then, would it be -- is the rerunning of models necessarily tied -- the timing of that necessarily tied to the timing of filing the next IPSP?

MS. BUJA-BIJUNAS:  I think that we –- again, I am trying to visualize what would happen in the future.

I don't think, necessarily, having new software, brand new models, is a necessity for the next IPSP.  In terms of, you know, having this software in place, et cetera.

I think what is a necessity for the next IPSP is that we have the opportunity to see if we feel there should be a material difference to the forecast.  And how you make that change, whether it is done outside a formal model or whether it is done through a different set of scenarios, or how that is accomplished, is not clear at this point.  It could be using a new set of models which then allow you to investigate a lot of detail and a lot of interrelating factors, but even outside of that, you don't necessarily have to have that.  But you would still look at new information coming in and incorporate that new information in some way.

MS. LEA:  So you would exercise your best judgment as to what you thought would produce the evidence required for the next IPSP and that might be from a variety of approaches?

MS. BUJA-BIJUNAS:  Exactly.  The requirement is not having a model that produces something.

The requirement is having assumptions requiring demand that are reliable assumptions that you feel you can base your supply analysis on, and, therefore, produce potential pictures for your IPSP planning.

So it's not a physical model which is important so much as how do you put together these assumptions regarding demand that would have to be fulfilled by resource options into the future.


MS. LEA:  And then we have heard a couple of people ask when would new information or new assessment of new information affect planning decisions?  I gather from Mr. Vegh's comments, that I should direct such questions to the plan performance panel?

MR. VEGH:  Yes, that's right.  This came up with Mr. Warren, as well.  There could be planning decisions which are longer term, and procurement decisions which are more immediate.  So the procurement process panel will address how it will make determinations on whether or not to enter into a procurement.

But in terms of the -- how the plan operates in light of different forecasts, that would be more the plan performance panel.

MS. LEA:  I just wanted to make sure that if there's a trigger that I don't miss the chance to ask about the trigger.

In other words, would the plan performance panel or the procurement panel say to me, We'll change our plan when the forecasting folk tell us, uh-oh, it's probably time to change the plan.

I am trying to get what triggers what here.  What triggers a change in a planning decision?

MR. VEGH:  Well, as Mr. Shalaby was clear about, there will not be a new forecast except for with a new plan --

MS. LEA:  Okay.

MR. VEGH: -- with a new application, with a new IPSP application.  There is continual data coming in and analysis of that data, but there is no intention to do a new forecast except for in preparation for the next plan.

If you wanted to address what is the logical -- what are the steps involved in terms of forecast, plus reserve, and then resource decisions, that's something the witnesses can help you with better than I, in terms of the building blocks of putting the plan together and where the forecast fits in, in those components.

MS. LEA:  Okay.  I think that is helpful.  Thank you.

You mentioned earlier in this cross-examination and earlier today, I think, about breaking down the demand by region of the province and how you hoped to improve that ability.

I wonder if we could look together at Exhibit D-1-1, D-1, tab 1, schedule 1, attachment 2.  I am looking at pages 7 and 8 of that attachment, because here you give energy and peak forecasts by region.

I was wondering whether you had had an opportunity to assess whether these forecasts have changed in the same way that your overall forecast has.  In other words, you give an update for the overall provincial forecast.  Is there an update for these forecasts?

MS. FRECKER:  We have looked at the regional reference forecast that the OPA has produced, net of regional proposed conservation and compared that to the 2006 and 2007 regional actuals --

MS. LEA:  Yes.

MS. FRECKER: -- that are collected by the IESO.

At the current time the OPA has not been able to draw a conclusion based on this regional data with respect to the relative contribution of demand and possibly economic factors.

One of the ambiguities that has arisen is that, when comparing the IPSP net regional demand forecasts, that is the regional demand forecast net of proposed regional conservation, actuals in several of the regions are higher than those forecast by the OPA, while actuals in other regions are lower than forecast.

Given that, the OPA has not been able to identify uniform pattern in the regions that would suggest the degree to which differences are being driven by conservation or economic factors.

MS. LEA:  Okay.  So some are higher, some are lower?

MS. FRECKER:  That's correct.

MS. LEA:  And you have also given a breakdown of demand into base load, intermediate, and peaking sources in Exhibit D, tab 3, schedule 1 and I think that is around pages 12 to 13.

Again, has this forecast been updated, this breakdown of demand into base load, intermediate and peaking, about page 12, I think?  Have you noticed differences in the actuals to forecast on this breakdown?

MR. PIETREWICZ:  We haven't yet analysed the data, the load data, the actual load data from this perspective that's outlined in Exhibit D-3-1.

In general, however, we recognize the overall decrease in load and this is a pretty rough sort of estimate at this point.  Given the reduced peak demand and what our assumption is in terms of what the conservation would have been in 2007, the forecast of 2007 peak requirements would have, we think, based on our rough estimate, have changed perhaps have been reduced by less than 1 percent.

The change in forecast intermediate demand would have been changed by less than 1 percent, that is a reduction of less than 1 percent.

The forecast in base load demand, in terms of megawatts here -- not terawatt-hours --

MS. LEA:  Yes.

MR. PIETREWICZ: -- we think could be lower by about 5 percent or -- yes, 5 percent.  Now, again, this is a rough estimate I say because it is not founded on looking at the actual hourly demands of the year which we do when we developed exhibits such as Exhibit D-3-1, it is really only looking at the peak and then applying what we know as the rough proportion of base, intermediate and peaking requirements to that peak.

MS. LEA:  Did the proportion of these reductions give you any information about what is causing the reduction?

MR. PIETREWICZ:  That's a very good point and that's precisely the kind of information that we don't have at this point, or we haven't done the analysis up till now.

And that analysis would be based on an examination of hourly loads, which we haven't done yet.

MS. LEA:  Okay.  Thank you.

Mr. Stein, it is with some trepidation I venture into the area of the social discount rate.  Mr. Buonaguro, in his cross-examination of you, referred to Exhibit I, 
tab 15, schedule 6 and I would like to have a look at that together, please.

He asked you a question, and I don't think you actually answered the question he asked although you provided a wealth of information.  I would like an answer to the question he asked, if possible.  So I am going to be very specific, here.

So we're looking at Exhibit I, tab 15, schedule 6.  In your response, page 1, line 23, you state:  
"The above OEB-approved rates differ from the social discount rate in several ways..."

And you list four ways in which they differ.  What I failed to understand was number 4.  Number 4 states:
"The OEB-approved rates relate to the after-tax cost of a component of capital."  

Then the answer goes on to state:  
"There is a general consensus that the cost of capital approach to the SDR is based on a before-tax calculation."

However, Mr. Stein, I understood that the SDR the OPA used was based on an after-tax cost, and I am confused.  If the OPA used an after-tax cost and the OEB-approved rates used an after-tax cost, how are they different, or have I got it wrong?

MR. STEIN:  Well, at the outset, Ms. Lea, I am sorry if -- it wasn't a deliberate attempt to evade the question.

MS. LEA:  Oh, no, I know that, sir.  Don't you worry.  I know that.

MR. STEIN:  I was at pains to answer the question as completely as I could, such pains that in fact I think they're starting to the present, and it is with some trepidation that I try to answer this one.

The question of before-tax and after-tax, it is a good question, and I am not surprised at the confusion.  A lot of people have asked me this question before.

I -- at the outset, I would like to say that this is very much a conventional view, so there is no -- there's no jiggery-pokery here that economists are often accused of promulgating.

There are at least two main approaches to the social discount rate.

MS. LEA:  I am going to stop you there, sir, and I will hear everything you want to say.

I am trying to understand, and perhaps you can answer me this first, did the OPA do its calculation on a before-tax or an after-tax basis?

MR. STEIN:  The OPA did its calculation on an after-tax basis.

MS. LEA:  Okay.  So as I say, give me all of the explanation you want.  The kernel of my question then is:  How is that different, if you state in number 4 that the OEB-approved rates relate to the after-tax cost of a component of capital, if this is a source difference?

MR. STEIN:  It is a source of difference.  The OEB-approved rates are rates, as I understand it, that are approved for the purposes of revenue requirement, considering the cost of capital to the utilities involved and how much allowance that ought to be required for them to recover their -- to recover their cost of capital in their revenue requirement.  This is inherently an after-tax calculation.

For a social discount rate, however, the social opportunity cost approach also uses a cost of capital concept, a cost of capital calculation.  But the social aspect of the social discount rate embraces all agents in society, all agents in the economy, and that's -- and that would include the returns to all the agents in the economy.

The big difference with the approved rate is that for a social discount rate, one of the agents in the economy is the government.  The government collects income taxes, or, in the case of Ontario, taxes in lieu -- or payments in lieu, rather.

This is also a return to society as a whole, because the government will use those tax revenues to provide all kinds of services that people will demand.  So that is part of the return to society, part of the return that emanates from the particular project at hand.

When a utility applies to the -- this is my interpretation.  You, of course, are much more expert in the interpretation of it, but as I understand it, when a utility applies to the Ontario Energy Board to recover its cost of capital in its revenue requirement, that would be its cost of capital net of taxes.

And that's the essential difference, that when a social discount rate is used, it includes the returns -- the returns from taxes.  It returns -- it includes the returns that -- the part of the returns that are the tax revenues.

So the social opportunity cost of capital or the cost of capital approach, when used as a social discount rate, would be on a before-tax basis, because it would include the returns to government due to income taxes.  That's one whole area of approach to the social discount rate; namely, based on the cost of capital.  

And that generic approach is what is used at the OEB, in my understanding, for revenue requirements, although this is on -- although the revenue requirement is done on an after-tax basis.

The approach that the OPA used is the rate of time preference; in other words, how much consumers value goodies today versus goodies tomorrow.  When they do that and they make investments to provide for goodies tomorrow, amounting to a deferral of consumption of goodies today, they include -- they include the tax implications of their investment.

And so that generic approach, the rate of time preference, that generic approach will use the after-tax yield in its estimate of the social discount rate.

I hope I have made myself clear, but I would be delighted to try again if there are still further points that need clarification.

MS. LEA:  Thank you.  I think I understand a lot better now.

I wonder -- earlier today, I gave you a document to look at, which we had understood was actually something that the OPA had referred to itself, but it may be that I was incorrect about that.

The title of the document was "Canadian Cost-benefit Analysis Guide:  Regulatory Proposals".

We thought that you had referred to this in your evidence as a document from the Treasury Board.

Perhaps the first question I could ask you is:  Where in your evidence do you make this -- reference to this document?

MR. STEIN:  It is in the response to the interrogatory.  I think it is I-38-32.  Let me just confirm that.

MS. LEA:  It was a VECC interrogatory, which is certainly tab 38.

MS. NOWINA:  Ms. Lea, are we going to mark this as an exhibit?

MS. LEA:  Yes.  Yes.

MR. STEIN:  Yes, it is in that document.

MS. LEA:  Okay, thank you.  I have passed up to the panel, then, the excerpt from that document that I gave to you earlier today, and I would ask that that be labelled as Exhibit K7.3.  That's an excerpt from Canadian Cost-Benefit Analysis Guide.
Exhibit No. K7.3:  Excerpt from the Canadian Cost-Benefit Analysis Guide.


MS. LEA:  However, my question to you sir, is:  Is that the document you're referring to?

MR. STEIN:  Just to correct the -- just for the record, that is -- the document that you handed me --

MS. LEA:  Yes.

MR. STEIN:  -- a few hours ago is not in fact the document that I was referring to.

MS. LEA:  It is not.  Then could you produce -- would you undertake to produce the document you were referring to, not necessarily the whole document if it's voluminous, but those parts of the document that you wish to point to as supporting your evidence with regard to the social discount rate?

MR. STEIN:  Yes, I can.

MS. LEA:  Thank you.  That will be undertaking J7.3.
Undertaking No. J7.3:  To provide parts of the document to be used as supporting evidence regarding social discount rate.


MS. LEA:  I notice in the document that I gave you, which is Exhibit K7.3, that at page 29 of the document there is a discussion about the social discount rate for Canada, and two approaches are taken.

In the second full paragraph on page 29, the first and second sentence indicate that the discount rate for Canada was re-estimated by certain authors to be a real rate of approximately 8 percent.

And the last sentence of that paragraph is:  
"We recommend that a real rate of 8 percent be used as a discount rate for the evaluation of regulatory interventions in Canada."

However, the next paragraph discusses the social time preference rate.  This is estimated to be around 3 percent.

I am wondering whether that distinction made in this document that I handed you assists you in any explanation of what you were using the Government of Canada document, your document, to give us as an understanding of the social discount rate.

MR. STEIN:  Yes, that distinction that you are referring to and that is referenced in the document that you have put into evidence is exactly the distinction that we were discussing before.  

MS. LEA:  Okay.  All right.  Thank you, that's very helpful sir.  Nevertheless, I think the undertaking will be of assistance just so we have the correct document on the record.  Thank you.  

I have some questions about the reserve requirements and I would like to look together, please, at Exhibit D, tab 2, schedule 1, attachment 2.  Exhibit D, tab 2, schedule 1, attachment 2. 

Now, in general, this attachment deals with the reserve requirements for 2008 to 2014.  You have already told us that there's been a significant change from the time you filed the IPSP in August of 2007 to August of 2008, in the proportion of existing, committed and planned resources.  

I am assuming, however, that that change in the proportion of those three types, does not affect the amount of reserve required for the 2008 to 2014 period?  

MR. GIBBONS:  That change actually does. 

MS. LEA:  It does?  

MR. GIBBONS:  It does. 

MS. LEA:  What does it do?  

MR. GIBBONS:  Well, as Mr. Shalaby mentioned in his testimony -- and perhaps we could refer to figure 4 which is on page 11 -- 

MS. LEA:  Thank you.  

MR. GIBBONS:  -- of this exhibit.  In figure 4, the requirement for coal-fired capacity to cover risk is 6,400 megawatts for the period 2008 through 2010.  

Then it decreases to approximately 5,000 megawatts in 2011 and so on.  

As we've discussed previously, the amount of insurance reflects the amount of risk that was perceived in the various periods.  

Since this evidence was prepared, a number of generating stations or a number of generating facilities have actually transited from the committed to the existing category; in other words, they're in service.  

These would include the Portlands Energy Centre, the Sarnia Regional Cogeneration Plant, and Brighton Beach.  

As a result of these plants being placed in service, the risk that was attributed to those plants not coming in service has obviously disappeared.  

In addition, there are other facilities that are included in the plan that have reached a fairly advanced state of construction, where we consider that the risk of them not meeting their in-service dates has, for all intents and purposes, become zero; is minimal.  These would include approximately 2,600 megawatts of capacity.  

So taking this into consideration, and recalculating the insurance requirements based on this new information has resulted in the insurance requirement for coal in 2009, reducing by approximately 1,000 megawatts, and the insurance requirements in 2010 reducing by about 1,500 megawatts, as shown in figure 4.  

Now, I would like to point out that there is also, in this exhibit, a figure 3.  Figure 3 represents the raw output - if I could put it that way - of the insurance model.  

You will notice there is some difference between figure 3 and figure 4.  Figure 4 represents judgment that has been applied by the OPA to the model results to produce what we considered to be a reasonable requirement for coal insurance.  So I just wanted to make the distinction between the two figures, and when I refer to a reduction of about 1,000 megawatts in 2009 and 1,500 in 2010, that's to the model results upon which we have layered judgment.  

So the change is to figure 4.  If we were to redo figure 3, which would be the results from the model, that would look somewhat different.  But our interpretation is shown in figure 4.  

MS. LEA:  Given then that you have this reduction in your insurance requirements -- 

MR. GIBBONS:  Yes.  

MS. LEA: -- does that change your planning decisions in this IPSP?  

MR. GIBBONS:  No, it does not. 

MS. LEA:  Why not?
  

MR. GIBBONS:  The IPSP is focussed on replacing coal-fired capacity in the earliest practical time frame, and that's what the plan seeks to achieve and does achieve.  

The insurance requirements simply represent the amount of capacity that the OPA has to determined is necessary to cover risks.  

The actual decisions as to when a particular coal-fired plant or generating unit should be shut down is a complex decision and involves both the IESO, in terms of its assessment of the specific reliability requirements, based on their criteria, as well as OPG that needs to take into consideration various practical concerns, logistical concerns related to fuel supply, to staffing, to community impacts; a wide sort of range of considerations.  

So as far as the plan is concerned, the plan focuses on the replacement.  It doesn't focus on the shutdown of coal-fired plants.  

MS. LEA:  I don't want to put words in your mouth, but do I understand that despite the fact that the insurance reserve no longer would demand or require certain amounts of coal capacity, this is not affecting the plan in terms of when that coal capacity might be effectively reduced or in fact shut down?  

MR. GIBBONS:  The reduction in insurance requirements certainly identifies the potential for the earlier shutdown of coal units than was the case when the prefiled evidence was submitted.


Whether that potential will actually be possible or realized is a decision that is outside of the OPA's mandate.  

MS. LEA:  Okay.  

MS. NOWINA:  Ms. Lea, it is 4:30.  

MS. LEA:  I had two more questions or I would say topics which are in reserve requirements, one of which relates to the coal question.  So I wonder if I could ask that and then break for the day.  

MS. NOWINA:  All right.  

MS. LEA:  Thank you.  

I guess I was looking at it this way.  From 2010 onwards, if we look at the reference in this exhibit that is on the screen -- from 2010 onwards, you don't appear to plan support from interconnections, but you use coal to make up the reserve requirement.  I guess it is page 10, figure 3 that shows this most clearly.

My question is this:  Why did you choose coal instead of interconnections from 2010 to 2014, and could you not phase out coal earlier if you increased your use of interconnections?

MR. GIBBONS:  The interconnection support that is shown in figure 3 simply reflects the fact that the insurance requirements exceed the amount of coal-fired capacity that is available, and there is basically no other resource on the system that would be available to meet the insurance requirements.

So we're acknowledging the fact that if the risks that were used to determine the amount of insurance requirement actually materialized, then there would be a need to rely on interconnection support.

MS. LEA:  Perhaps I could ask:  Why not rely on it anyway? 

MR. GIBBONS:  Yes, yes.

MS. LEA:  Because, in theory, it is a cleaner source of energy.

MR. GIBBONS:  Right.  Well --

MS. LEA:  In theory.

MR. GIBBONS:  Depends where it is sourced.

MS. LEA:  True.  Let's leave that side out.  Why not use interconnections instead of coal?

MR. GIBBONS:  Yes, yes.  And the reason for that is that unless there is a firm contract, a signed contract for firm capacity from an interconnected system, we cannot rely on that capacity to be available when we need it.  It is not equivalent to a generator that is in our system -- on our system.

Since there are no signed contracts for firm capacity, we are not -- we don't consider it prudent to rely on the interconnections.

MS. LEA:  But you are relying on it to some degree?

MR. GIBBONS:  We were relying on it in 2009, before we -- before our insurance requirements reduced, yes.  The degree of reliance, I think, is -- certainly I would have to say, we recognize that the reliability associated with that support would not be as a high level as the coal-fired generation in Ontario.

Simply, there were no other -- there was no other resource available.  That's why that interconnection support was indicated.

MS. LEA:  Thank you.  That's a good time to break, if it suits you, Madam Chair.

MS. NOWINA:  All right.  We will adjourn until --

MR. STEIN:  Sorry, I would just like to add.

MS. NOWINA:  Almost.

MR. STEIN:  I'm sorry.  I would just like to add one more point to that, and that is you can view the additional support required by extra interconnections above the 500 megawatts as really the need for additional support, additional reserve, insurance reserve, beyond what we have on the system.  So that's another way of viewing the extra reliance on interconnections.

MS. NOWINA:  All right.  That's the last word for the day.  We will now close and resume tomorrow morning at 
9 o'clock.

--- Whereupon hearing adjourned at 4:32 p.m.
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