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Tuesday, October 19, 2010

--- On commencing at 9:06 a.m.

MS. CHAPLIN:  Please be seated.

Good morning.  I believe we are continuing with panel 6, nuclear refurbishment.  Are there any preliminary matters?

MR. KEIZER:  No preliminary matters, Madam Chair.

MS. CHAPLIN:  Okay.  Mr. Poch, I believe you are first up for this morning.
ONTARIO POWER GENERATION - PANEL 6, resumed

Cross-Examination by Mr. Poch:


MR. POCH:  Thank you.  Good morning, panel.

Madam Chair, you already have it in front of you, but I don't believe there is a number given yet to the cross materials that GEC has provided, the compendium.

MR. MILLAR:  We will call that Exhibit K7.1, the GEC compendium.
EXHIBIT NO. K7.1:  GEC COMPENDIUM OF CROSS-EXAMINATION MATERIALS FOR PANEL 6.

MR. POCH:  Thank you.  Panel, I wanted to start by just backing up and again asking what you are and are not asking this Board for approval for.

Obviously, there are expenditures on the definition phase of the Darlington refurbishment, and I am thinking specifically here with respect to -- related to the Darlington refurbishment issue.

And I understand you are also asking to proceed with capital expenditures for the campus master plan, which is to ready yourself for that refurbishment and ongoing operation.

What I am confused about is whether or not you are asking for any approval or any blessing of this Board with respect to the refurbishment itself, in that you are asking for CWIP treatment.  Can you clarify that for us?

[Witness panel confers]


MR. REINER:  So if I can ask you to go to Exhibit D2, tab 2, schedule 1, page 4, so page 4, starting at line 7, lays out specifically what we are asking the Board to approve.

So we are looking for test period OM&A costs that relate to the definition phase work.  So those costs are identified.

We are, as you had identified, looking to make changes in rate base, return on rate base, and revenue impacts, and there is a number of factors associated with that.

We are looking at an increase in rate base to reflect the inclusion of CWIP, and we are also looking for recovery of the forecast 2010 non-capital costs, with the payment amounts established in the previous hearing.

MR. POCH:  All right.  And it is the third bullet that I wanted to focus on where you are asking for CWIP.  Does that mean you are asking this Board for a blessing to spend money, a blessing for the refurbishment project, per se?

MR. REINER:  We are not asking for a blessing of the refurbishment project.  What we are asking to do is to begin recovering costs associated with the refurbishment project, but we are not here to seek approval of the project itself.

MR. POCH:  And, in fact, your own board has only given you the go-ahead to go as far as the definition phase?

MR. REINER:  That's correct.  In the evidence 
itself -- and is probably worth just to look at that for a second.  On page 10, in D2, tab 2, schedule 1, there is a release strategy that is depicted in that figure 2, and so our board has approved that release strategy.  And they have also approved release of funds to do the preliminary planning in the definition phase.

So the way that this project will work -- so in the preliminary planning, we are going to continue to do work to assess scope required to meet our regulatory and safety requirements, as well as everything that is related to kind of the technical aspects of the refurbishment.

And as that gets refined, we would continue to go back to the board seeking approval to go the next step, and, at that point, we would have a refined -- a more refined cost estimate for each phase of the project.

MR. POCH:  All right.  Backing up a level even higher, in the evidence there is the letter from the days of Minister Duncan where he has directed OPG -- as your shareholder, he has directed you to proceed with the -- I guess it was the initiation and definition phase at that point.  So that was a direction, but you don't have an explicit direction to proceed beyond that from the minister.

You have a further letter from Minister Duguid saying he is in receipt of the 2010 to 2014 business plan, and he notes it fulfills that earlier direction; correct?

MR. REINER:  Now, in Mr. Duguid's memo back to Tom Mitchell, which is attachment 3 of our evidence, he does say in there that he concurs with the decision that our board made on November 19th --


MR. POCH:  Right.

MR. REINER:  -- which was to proceed with the definition phase of the project.

MR. POCH:  Right.  Okay, thank you.

Now, you have been good enough to gather all of the -- if you look in my -- in our cross materials, Exhibit K7.1 at page 2, I have reproduced there your chart 1 from D2, tab 2, schedule 1, where you pull together, as I understand it, all of the rate, as opposed to rate base, implications of the decision -- the assumption that you will refurbish Darlington, and the decision to proceed as far as you have decided so far to proceed.

And these include the effects on the Bruce lease, and so on, these other indirect implications; correct?  Have I got that right?

MR. REINER:  Yes.

MR. POCH:  All right.  You have already taken us to the $32.7 and $5.2 million rate impacts of the CWIP proposal, particularly.  And am I correct that that is -- if you were not granted approval of the CWIP proposal in this case, it would be those two numbers that would come out of rates?

MR. REEVE:  That's correct.

MR. POCH:  Okay.

MR. KEIZER:  Madam Chair, sorry, not to disturb my friend's cross, but just to point out the table that is presented in Exhibit K7.1 has been updated.  There was an update that was filed, so there is a different version in the evidence, but if my friends aren't going to refer explicitly to the numbers, I guess that's fine.

But the numbers have changed, so just so he is aware.

MR. POCH:  Thank you.  Perhaps we should just ask the witnesses, then, just if either of those two numbers have changed since the ones that I have reproduced here?

MR. REEVE:  They haven't.  The only change has been to the OM&A costs that are referenced on page 4 of 17 of Exhibit D2-T2-S1, and that is the amount of 5.9 million and 4.5 million, which are described on line 9.

Those were originally omitted from the revenue requirement table.  They should be included, and are now included on the corrected version on line 8 of chart 1 on D2-T2-S1, page 3.

MR. KEIZER:  I think also the total changes?

MR. REEVE:  Exactly, and the total changes to 171.1 million reduction in revenue requirement.

MR. POCH:  Okay, thank you for that.  I wanted to get a little clarity here.  You discussed with Mr. Alexander yesterday afternoon -- you took him to table 1, which is an attachment to D2, tab 2, schedule 1, if I am not mistaken.

Now, it is not reproduced in my materials, but perhaps we should just refer to it.  That was the table where you took us to rate base values, due to these various aspects, totalling 1.068 billion and change.  Do you recall that?

MR. REEVE:  I do.

MR. POCH:  So, first of all, turning to that exhibit, can we be clear, then, if we were to just isolate the CWIP implications, the decision to go with CWIP, the implications for rate base, am I correct it is the $306 million figure?

MR. REEVE:  That's correct, and it was -- as discussed yesterday, it is a cumulative concept, in terms of the average rate base impact in 2011 is 125.5 million, which is in column D, and that accumulates to 306 million during 2012 in terms of the impact on rate base.

MR. POCH:  All right.  If you would be kind enough to turn to page 3 of the compendium, K7.1.  I have reproduced your chart 2 there from D2, tab 2, schedule 1.  And let's just reconcile this with these, the previous two tables we have looked at.

This, I take it -- am I correct that if we were to look at the bottom half of the table, this would be the capital spending on the definition phase for Darlington refurbishment and the campus master plan, as opposed to the rate implication?

MR. REEVE:  So the amounts in chart 2 in your compendium, which are from Exhibit D2-T2-S1, page 12, your question is to reconcile those amounts to the table 1 that we were discussing?

So you can see the totals in the last three columns of chart 2, starting with 72.9 million.  You can see that in opening net plant opening balance, which is line 1, column A of Exhibit D2-T2-S1, table 1.

Do you see that?

MR. POCH:  Yes, I do.  Thank you.

MR. REEVE:  Then the 105.2 million, which is in your second-to-last column in chart 2, which is 105.2 million in total, that is in line 1 and in column B.

MR. POCH:  Right.

MR. REEVE:  Then the last number, the 255.8 million in your chart 2, can be seen in row 4 and column B.

Do you see that?

MR. POCH:  Yes.  All right.  Thank you very much.

Now, I see in chart 2 you have treated the campus master plan as distinct from the Darlington initial phase work, initiation and definition phase work.

And I see you received explicit direction from Minister Duncan to proceed with the definition in the EA work with respect to Darlington refurbishment.

Am I correct that you have no explicit direction from the minister to proceed with the campus plan work?

MR. REINER:  No.  We have broken out the campus plan work as a specific line item because they are projects that are a bit different in nature when you compare it to the Darlington refurbishment itself.

But we would, in fact, based on the direction we received, proceed with some of that work, because there are some very integral components.


So for example, there is a training and mock-up facility where we would build a full-scale reactor mock-up and do all of our tool testing and procedures testing prior to actually getting into the field to do any construction work.  And that's a critical component of the work.

That physical facility, constructing that facility, would be done as part of the Darlington campus master plan.  So there are initiatives that we would, indeed, execute as part of that.

MR. POCH:  Let me ask it the other way.  If you were to know today that you are not going to proceed with Darlington refurbishment, how much of the master plan would you proceed with today?

MR. REINER:  If we were to know today that we would not proceed with Darlington refurbishment, we would not proceed with the campus master plan, because it does look specifically at the type of infrastructure projects that are needed for the refurbishment itself.  And then for post-refurbishment, life of the station.

MR. POCH:  Now, I asked you - my question, my initial question what whether you had any explicit direction from the minister to proceed with the campus master plan.  I take it you don't have an explicit direction, but I took your earlier answer to suggest that you view some of the campus master plan work as necessary to enable the refurbishment; is that correct?

MR. REINER:  That's correct.

MR. POCH:  All right.

MR. ROSE:  Can I, sorry, just elaborate on that?

In the memo from the minister on February 8th, 2010, Exhibit D2-2-1, attachment, 3 the last statement says:

"...and concurs with the November 19th, 2009 decision by the OPG board of directors."

That decision included a release of funding for the definition, the preliminary planning portion of the definition phase, and as well as the campus plan funding noted here.

MR. POCH:  All right.  Now, we will discuss the merits of the CWIP proposal in a subsequent panel, but I have a number of factual questions that I would like to get answers from this panel, to inform that discussion.

Can you turn to page 4 of my materials?  And there is what appears to be, in the bottom, under alternative 3, is some indication, I took it as some indication of what the justification offered for Darlington rebuild is.

And the wording there speaks of it as:

"...one of the most economic generation options available to OPG to maintain a significant footprint in the Ontario Electricity Marketplace."

And it goes on to talk about other rationale, but stopping there first, can you help us with what the significance of that is?  Why is the OPG maintaining a significant foothold in the Ontario electric marketplace a rationale for the project?

MR. REINER:  I mean, ultimately the decision to proceed with refurbishment does tie back to the economics, and I think it is supported by that current estimate of LUEC between 6 and 8 cents.

And when you look at Darlington relative to other available options, we see it as being an economic alternative when compared to other base load alternatives.

So I think it ties -- it ties back to that.

MR. POCH:  Well let me break it apart, then.

Would you agree with me that maintaining a foothold in the electricity market for OPG is not a rationale?  Maybe a rationale for you now some empire builders in your organization, but with all due respect, it is not a rationale for the province or this Board, that would be relevant to this Board or the province?

Would you agree with that?

MR. REINER:  I would agree, and we would not use that as the basis of our decision.

MR. POCH:  And would you agree that whether or not it is an advantageous, economically advantageous project for OPG as opposed to the province is irrelevant too, if there are better options for the province?

MR. REINER:  I am not sure I follow --


MR. POCH:  Well, the sentence there speaks of it being most economic options available to OPG.

But if there are other options which OPG would not be the one to pursue, you would agree that that would be the consideration for the province?  The province isn't limited, is no longer limited to a monopoly generator.

MR. REINER:  That's correct.  That would be a decision for the province to make, and I would expect that an outcome of that decision that affects OPG would come via directive from the Minister of Energy.

MR. POCH:  Right.  Or would come as a result of the IPSP process, if it ever --


MR. REINER:  That could be the driver for it, the IPSP process.

MR. POCH:  Which, as we all appreciate, is up in the air at the moment.

Okay.  Now, the -- it does go on to suggest support for the project from Ontario, it says -- excuse me, it says:

"Refurbishment of the Darlington units is also supported by the Ontario Power Authority, as discussed below."

And we looked below.  We never did find any reference.

I am wondering if you were just -- rather we didn't find any reference to the OPA, but we did -- in this same paragraph just below, you do compare it to CCGT options for OPG.

Was that the reference below?  Or are you referring to the letter from Mr. Shalaby, which you have taken us to already?

Just to assist you, if it is the letter of Mr. Shalaby by to Mr. Barrett, it is F2, tab 2, schedule 3, attachment 2.

[Witness panel confers]

MR. REINER:  I believe this was intended to reference that letter from Mr. Shalaby that was in the other evidence.

MR. POCH:  All right.  Again, let's look at that.  It is not in my compendium.  It is in your materials at F-2, tab 2, schedule 3, attachment 2.  It might be worth pulling that out.

[Witness panel confers]


MR. POCH:  Panel, do you have that in front of you now?  Okay.

MR. REINER:  Yes.

MR. POCH:  I just noted, in looking at that letter - this is the letter to Mr. Barrett dated the 1st of April 2010, I note the date with special interest - that he refers to first the decision with respect to Pickering, and then further on page 2 starts to address the question of the refurbishment of Darlington.

And he recites the OPA's earlier material where it starts in italics there:
"Subject to economic viability, refurbishment is an attractive option for the following reasons..."

And gives some reasons why refurbishment might be a good idea.  And then further down says:
"With respect to Darlington NGS, the OPA reaffirms the position outlined in the IPSP evidence..."

Which he had just referred to, and then goes on to cite OPG expressing a high degree of confidence in the LUECs that you have offered.

So can we agree here that OPA is expressing an opinion that is prefaced on an assumption about the economics of Darlington which, in turn, it bases on your assessment?  Am I reading that letter the same way you would read it?

MR. REINER:  Yes, I believe that is correct.

MR. POCH:  All right.  So there is -- when it gets down to it, the only rationale you are offering is your -- the numbers you have offered on LUEC and economics; correct?

MR. REINER:  Yes.  We believe, based on the analysis done to date and the work that we will do in the definition phase, that work will refine those estimates, and we have a high degree of confidence that the cost estimates will fall in that six to eight LUEC range.

MR. POCH:  Right.  But I think you have already indicated you have not analyzed, for example, what a base load co-generation strategy would cost; correct?

MR. ROSE:  That is correct.

MR. POCH:  And I take it you have not analyzed the potential for the cost of an accelerated conservation program?

MR. ROSE:  That is correct.  That is not our mandate.

MR. POCH:  Or the example of further imports from Quebec, perhaps energy trading in combination with enhanced wind development here?

MR. ROSE:  Again, not in our directive.

MR. POCH:  Okay.  Now, Mr. Shalaby in his letter goes on to give an example of, assuming your LUEC is correct, why he would find that this might be an attractive option, or his organization.  And he compares it to the LUEC of combined cycle gas turbines at 10 or 15 cents a kilowatt-hour.


And I see there, in the final bullet point, to do that, to get to that number, he uses a value for carbon prices ranging from $50 to $200 a tonne.

Do you see that?

MR. REINER:  Yes.

MR. POCH:  And I just want to know if OPG is comfortable that those are appropriate numbers to use when evaluating carbon avoidance?

MR. ROSE:  When we did our evaluation of combined cycle gas turbine, we used a low -- a range of 15...

MR. REINER:  There is -- in the confidential economic feasibility assessment that was filed, you will see cost ranges that we used in our analysis of a combined cycle gas turbine.

It is in the confidential version.

MR. POCH:  Can you just direct us to the page in that document?

MR. REINER:  That would be on page --


MR. ROSE:  Page 34.

MR. REINER:  Page 34.

MR. POCH:  Right.  Okay.

MR. REINER:  The lower right-hand corner on page 34.

MR. POCH:  Okay.

MR. KEIZER:  Sorry, can you just give the exhibit number and attachment?

MR. REINER:  It is in Exhibit D2, T2, schedule 1, attachment 4.

MR. KEIZER:  Thank you.

MR. REINER:  The confidential attachment.

MR. POCH:  Right.  Without referring to the numbers - we don't need to for the purpose of this - just looking at the graphic, which I take it is not confidential, we see that there is the higher -- the high range estimate for the Darlington refurbishment is higher than the low range estimate for the combined cycle gas, the low range estimate using the lower end of the carbon assumption, amongst others; correct?

MR. REINER:  That's correct.

MR. POCH:  All right.  But are you comfortable with the numbers Mr. Shalaby has offered for carbon, by the way?

MR. REINER:  I can't comment on that.

MR. POCH:  All right.  That would have been too much to ask for.

Excuse me.  Returning to the -- to my materials, K7.1, at page 6 I have reproduced L-10, schedule 2, and that indicates, in part (b) of the answer, a 7 percent after-tax weighted average cost of capital was used in your analysis; correct?

MR. ROSE:  That is correct.

MR. POCH:  And the analysis we're talking about here is the LUEC analysis of the Darlington refurbishment.

And I understand from the evidence that we have seen elsewhere that your current application assumes a 7.56 percent allowed after-tax weighted average cost of capital on the rate base financed assets.  Does that ring a bell for you?  The exact number doesn't matter.  It may be slightly different than that, but that conforms to your understanding?

[Witness panel confers]

MR. POCH:  In fact, if you look back at the table you were looking at earlier, table 1, the number, it is in column E where you calculate carrying charges.  You've got the various rates.  Different rates, of course, apply for when you are referring to the asset retirement zone funds, but for the capital expenditures and on the project, it is 7.56, and so on?

MR. REEVE:  That's correct.  That's referred to in Exhibit D2-T2-S1, table 1.

MR. POCH:  All right.  So I take it from that, first of all, you have used a slightly lower cost of capital and that may just be -- have to do with the timing of when you did this analysis.

MR. ROSE:  If I could clarify that, in our analysis we actually use a sensitivity range of plus or minus 1 percent on that 7 percent.  So we have considered the ranges.

MR. POCH:  All right.  But you didn't use a weighted average cost of capital that recognizes the particular project -- or risks of the nuclear refurbishment category projects or nuclear projects as opposed to the corporate average?

MR. ROSE:  We used the prescribed weighted average cost of capital.  Within the analysis that we did, we considered the risks associated with a nuclear refurbishment project.

MR. POCH:  All right.  So what you're saying is you didn't capture the peculiar risks of nuclear versus, say, hydraulic division in your choice of cost of capital.  You did it in your cash flow analysis --


MR. ROSE:  In our --


MR. POCH:  -- in your sensitivity analyses?

MR. ROSE:  In our cost of the project, we considered the risks of the refurbishment project.  So risks from experiences from other refurbishment projects currently underway.

MR. POCH:  Right.  And I am just distinguishing that the place you attempted to capture those risks was in these ranges of costs and ranges of performance, for example, that you have assumed, how long the outage would take, and then you ran sensitivities; correct?

MR. ROSE:  That is correct.  We related those as project risks.

MR. POCH:  Right.  So you came up with some sensitivities and you ran those, you did a Monte Carlo shuffle to get a mix of those different sensitivity runs?

MR. ROSE:  We did a Monte Carlo analysis, yes.

MR. POCH:  Right.  Now, if we turn to page 7 of my materials, I have reproduced there the non-confidential version of page 34 of attachment 4 from D2-2-1, which is the Darlington analysis.

And in the upper right-hand corner is a table.  These are the -- this is the range of your sensitivity analysis for some key input, key assumptions; correct?

MR. ROSE:  That is correct.

MR. POCH:  All right.  And these were -- these are nice round numbers, plus five years, minus five years, plus, minus five percent, that sort of thing.

So am I correct in interpreting that to mean that you didn't do some complex probabilistic analysis of past experience to come up with these sensitivity ranges?  This is just your best estimate of what you think a reasonable range might be for planning purposes, in each case?

MR. ROSE:  I would disagree with that statement.

I think for each of the items, we did look at past experiences.  We also looked at experiences of other refurbishments currently underway, and we did look at -- in our Monte Carlo analysis, it does look at points beyond the ranges shown here.

MR. POCH:  All right.  So just backing up one sec, I didn't mean to suggest you hadn't looked -- made some informed judgments here.

I am just saying the fact these are nice round numbers, these sensitivity runs that you did, and these were the range of inputs you put into your Monte Carlo analysis -- you didn't generate the plus five and the minus five or years, for example, from some probabilistic model of actual experience?  This was an informed estimate on your part?

MR. ROSE:  It was an informed estimate, that's correct.

MR. POCH:  All right.  Then you put it into the Monte Carlo analysis, which mixes and matches these various sensitivity runs to come up with some probabilistic array, depending on how many of these things happened to happen at the same time; correct?

MR. ROSE:  That's correct.  It looks at a percentage of samples where each result comes true.

MR. POCH:  All right.  Let's just look at a couple of these assumptions you've made, to get a sense of how firm your numbers are here.

The 30-year life assumption plus or minus five years, am I correct that the calandria vessel is something that would be a life-limiting component?  If the calandria vessel, which you are not replacing during refurbishment, if I understand correctly, were to get into trouble, that could be a life-limiting factor?

MR. REINER:  We do not see the calandria vessel as being a life-limiting component.  All of the inspections that have been done to date suggest that there are no -- there are actually no issues associated with the calandria, and it will run to the 30-year second life.

MR. POCH:  Am I correct in my understanding that some parts of either the calandria vessel or the calandria tubes can't be fully inspected until you have removed the pressure tubes during the refurbishment?

MR. REINER:  There are elements of inspections that will get done once the pressure tubes are removed, yes.  That's correct.

MR. POCH:  All right.  So is there any -- anything in your risk analysis for the possibility that you might find some problem when those further inspections occur?  Anything explicit in the assumptions other than this, the more general ones, such as a plus or minus period for the life of the units as a whole?

MR. ROSE:  No.  Within our schedule, we've...

Within our assessment, we have considered the impact of doing an inspection, and the results of having to do work from that inspection.  That is included in our schedule and cost estimate.

Obviously, it doesn't -- it does not assume we wouldn't be able to proceed with the refurbishment, i.e., it assumes that the calandria will continue to operate, to be available for second life.

MR. POCH:  Okay.  One of the considerations, I take it was whether or not to -- you needed to replace the steam generations -- the steam generators at the time of refurbishment, and an assessment was made of that.  If you turn to page 8 of my materials, I have reproduced just an excerpt from it.  That study, which appears at L-7, tab 16, attachment 1, I have just reproduced a little bit of it.

I take it, if I could summarize it at a very high level, you were there looking at comparing two principal options, replace the steam generators -- SGs, as they're called -- during refurbishment, or don't replace them, and then you have a couple of sub-options, but basically you are talking about monitoring, plugging any leaky tubes that might arise, accepting some added outage costs to do those inspections, and do any repairs that may be required, and incurring some costs to make your case to the CNSC that the alternative repair strategy is okay.

And that is the comparison you were doing that is being looked at in that study?

MR. ROSE:  I would like to turn -- again, looking at interrogatory response L-7, 16 -- and I will turn your attention to page 2 of the presentation.

MR. POCH:  I will take a minute to get that up.

MR. KEIZER:  That is under Issue 4.5, for anyone who is doing it by issue.

MR. POCH:  Ah, yes.

MS. CHAPLIN:  We don't -- I have the interrogatory, but I don't seem to have an attachment.

MR. KEIZER:  I can hand up a copy of my attachment if it is helpful.

MS. CHAPLIN:  Sure.  I don't think any of us have it, actually.  Thanks.

MR. POCH:  I'm sorry, you were directing us to which page?

MR. ROSE:  Page 2, which is the page prior to the page you've included in your exhibit.

MR. POCH:  Yes?

MR. ROSE:  The first thing we did was to do a technical analysis of the steam generators, and our technical analysis concluded that, considering all active and plausible degradation mechanisms, that there is a very high confidence that the SGs, steam generators, will last for the full second life of the Darlington refurbishment.

I would further say that at Point Lepreau and G2 and Wolsong, they have also decided not to replace the SGs based on their own technical analysis.

So that was the first thing we did.

The second thing we did was an economic analysis just to understand the economics of our -- if our decision was incorrect.

Now, first off, we strongly believe that technically, these SGs will last the second life.  However, we looked at the economic analysis.  And in that economic analysis, we concluded that if we did have to replace the SGs at any point in the life, it would be -- it would still be beneficial not to replace in the refurbishment, as long as we could get to 18 to 20 years of second life.

MR. POCH:  Right.  Indeed, looking at your page 2 there, you say you specifically find a high, greater than 90 percent probability that the SGs will not require replacement any earlier than 15 to 20 years post-refurbishment; correct?

So you see some possibility, some probability up to 10 percent that they might fade or need replacement before the refurbishment life is complete; correct?

MR. ROSE:  There is, like I said, it is a very high confidence.  So that means yes, there is some percentage, yes.

MR. POCH:  Up to 90 percent.  If it is 90 percent or so one way, I assume it is up to 10 percent the other way?

MR. ROSE:  That's correct.

MR. POCH:  Okay.

MR. ROSE:  And we believe that our LUEC range, if undoubtedly we had to do that, our LUEC range will cover that outcome off.

MR. POCH:  Hmm-hmm.  And you do present the -- on page 9 of my materials, I have reproduced your graphic from page 13 of the exhibit comparing -- these are just the post-refurbishment costs of -- in each case, three sensitivity runs of either keeping the steam generators or replacing them.

There we see that the -- for example, in the worst case, replacing the steam generators could cost you $1.279 billion.  I take it that is net present value?

MR. ROSE:  That is correct.

MR. POCH:  Net present value versus, say, the medium assumption there for keeping them of 336.  I take it the 336 is the number you assumed in your LUEC.  It is the median number you have assumed to come up with your median value in the LUEC for Darlington.  That is what you expect to have to pay post-refurbishment when you are running these reactors to deal with this issue; right?

MR. ROSE:  Yes.  Our LUEC includes things like the primary site clean, includes the ongoing operating costs for the post 30 years, including any inspections that needed to be done and any derates, et cetera, that needed to be done.

MR. POCH:  In the worst case, if you go that route, and then find you do have to replace them, you will be faced with this up to $1.279 billion additional cost of replacement, depending when it occurs; correct?

MR. ROSE:  That's correct.

MR. POCH:  Now, at the bottom, if you turn over to -- over the leaf to -- rather, back to page 8 on my materials, page 3 of your exhibit, the last thing on that page says that replace later -- first of all, that replace later present value cost would be the same as the replaced during refurbishment present value costs, provided the replacement could be done in ten months and takes place more than 18 years post refurbishment.

So I am just trying to understand, if I look at the -- and then if I look to page 9 and I look at the most likely replace later costs of $962 million, am I correct in assuming that because that is the replace later costs and you have said they would be about the same, assuming you can do it post 18 years, that your replace during would cost roughly that much?

MR. ROSE:  I believe this is considering the time value of money, the economics of this, so spending money today versus spending money later.

MR. POCH:  Right.  Oh, okay.  Present value would be the same?

MR. ROSE:  That's correct.  This is all present value numbers.

MR. POCH:  The present value would be the same.  Right, okay.  So, in short, if it turns out you need to do this and you need to do it sooner than 18 years post refurbishment, the costs will go up?  Costs will in the end be higher?

[Witness panel confers]

MR. ROSE:  Obviously, if we had to spend the money to replace the steam generators, the cash outflows would be higher than they are if we didn't have to replace the steam generators.

But I will say that our LUEC range would cover that outcome.  There is sufficient contingency within that range to deal with that outcome.

MR. POCH:  All right.  Can I just clear one thing up for now?  I have reproduced on page 10 and 11 of my materials L-7, schedule 28.  And I have reproduced the non-confidential version there.  You may need to look at the confidential version to answer my question.

You provide in the second page, in continuation of answer (b), some per unit estimates for the cost of replacing -- what it would cost to replace the steam generators per unit.

Is my assumption right that per unit means each of the four Darlington units as opposed to each steam generator?  There are more steam generators than there are units?

MR. ROSE:  That is correct, each Darlington unit.  Times four.

MR. POCH:  Right.  That is an overnight cost as opposed to a net present value?

MR. ROSE:  That is my understanding, yes, that is my belief.  That is correct.

MR. POCH:  Okay.  In (d) you indicate there that the duration of an outage, if it was necessary, could be ten to 20 months.  When you did your analysis of comparing which way to go, did you include a cost for replacement power?  Would that be something that would be captured in your analyses, or is that something that would be an external cost borne by -- perhaps borne by ratepayers, but not borne by OPG?

MR. ROSE:  In our analysis, we do not include any replacement power.

MR. POCH:  Okay.  And in (e), where you provide an indication of what the impact on LUEC would be if you were to have to replace the steam generators, I take it that that LUEC changes, assuming you are doing it post 18 years, not prior to 18 years?

MR. ROSE:  I'm sorry, can you repeat that last part?

MR. POCH:  You offer a number, a confidential number, in (e) for what the impact on LUEC would be if you, in the end, did need to replace the steam generators.  I take it that is assuming the assumption that you could do it more than 18 years out?

MR. ROSE:  No.  That assumption is that we actually replace the SGs in the refurbishment.

MR. POCH:  Oh, in the refurbishment.  Oh, I see, okay.

All right.  And if you had to do it post refurbishment and before 18 years, I take it the LUEC impact would be higher?

MR. ROSE:  Sorry, let me just correct that.  I am going to read the statement, because I think that the numbers are approximately the same.  It says:
"The specific impact on the estimated LUEC of the steam generators needed to be replaced in a subsequent outage would be..."

MR. POCH:  Less than, yes.  So if it was in a subsequent outage - that was my question - that subsequent outage would be 18 years or more out?  That's what you're assuming?

MR. ROSE:  That is the assumption.  Again, we do not believe -- we have a high confidence that we don't need to replace them, but if we did, it would be --


MR. POCH:  But if it was earlier, the impact would be higher simply because of the time value of money?

MR. ROSE:  I would assume so.  I haven't done that analysis, but, yes.  Simply time value of money purposes, yes.

MR. POCH:  If we were looking at this from a societal perspective, we would want to consider such things as outage costs, replacement power costs, and so on, but that wouldn't be included in this?  LUEC just doesn't consider such factors?

MR. REEVE:  We did not consider societal costs.

MR. POCH:  Okay.  Now, you have indicated to me that in your materials that in trying to come up with these estimates and come up with these judgments as to what is a reasonable range of sensitivities to run and what median values to choose, you looked at the work done elsewhere.

I take it that -- am I correct that the principal places you would being looking right now, apart from the history in Ontario, would be at the Lepreau, Gentilly E and Wolsong CANDU reactors either slated or being considered for refurbishment?

MR. REINER:  That's correct.  The other CANDU reactors form the best basis for operating experience for us to draw on.

MR. POCH:  Okay.

MR. ROSE:  I would also add to that we have looked at some American firms that have replaced steam generators, and we will continue to look at that.

MR. POCH:  I was moving on from steam generators to look at the overall cost of refurbishment.  There I take it my earlier statement was correct.  Because of the unique characteristics of CANDU reactors, your pressurized water reactors don't help you much?

MR. ROSE:  Absolutely.  But the point is there are certain things we can learn from any major large projects that are under way, and we do look for those learnings.

MR. POCH:  In fact, at page 12 my materials I have reproduced L, tab 2, schedule 18, an AMPCO interrogatory, where you specifically refer to Lepreau, Gentilly and Wolsong in answer -- in response (b).

And I wanted to then take you to page 14 of my materials, and see if the information reported there is your -- conforms with your understanding.

This is a reproduction of an article from World Nuclear News, 18th of August, 2010.  I will just read for you the parts I was looking at.  It indicates that:

"Two years ago, Hydro-Quebec announced that it would invest some C$1.9 billion ($1.8 billion) to refurbish the Canadian province's sole operating nuclear power reactor, thereby extending the unit's operating life to about 2040.  At that time it said that engineering and procurement work for the refurbishment would start before the end of 2008 and construction work would begin in 2011."

And then lower down, it reads:

"However, Hydro-Quebec has now said that the start of work on the refurbishment of the unit will now begin in 2012. In a statement, the company said that the decision to postpone the start of work was 'made in the context of the revision of the schedule of repairs being made at the Point Lepreau CANDU plant in New Brunswick and at Wolsong, South Korea.'"

I took that -- and let's see if this conforms with your understanding -- to suggest that all three of those refurbishments have either been postponed or are taking longer than originally anticipated?

MR. ROSE:  My take would be that certainly New Brunswick is -- I mean I think the record shows, the public record shows that Lepreau is taking longer than planned.

I am not certain of the extent of Wolsong's refurbishment right now.

But I do know that with Lepreau going longer, AECL being actively involved there, AECL being actively involved at Wolsong, it has delayed some of the tooling to go to Point Lepreau, which would delay the start of their outage.

MR. POCH:  Right.  Well, in fact, if we look at the bottom of page 14, actually at the top of page 15, talking about Lepreau, it says, the close of that paragraph:

"Recently AECL confirmed that the refurbishment..."

This is referring to Lepreau.
"...will now take at least another year to complete."

Beyond what was originally thought there.  That conforms to your understanding?

MR. REINER:  That's correct, based on, I think there was a media release on Friday where Lepreau provided an update on when they expect to be back on-line, and I believe that press release indicated that the fall of 2012 is when they expect to be back in-service.

MR. POCH:  Okay.  So this one refers to February 2012, and this was the 18th of August, and now a couple of months later it has slipped further still, I take it, to the fall?

You are nodding.  Is that a "yes"?

MR. REINER:  That's correct.

MR. POCH:  All right.  Now, you are not proposing to use AECL to refurbish Darlington.  You are hoping to do it in-house?

MR. REINER:  We will use a variety of contractors to do work on the refurbishment project, and we will use contractors to do some of the reactor-related work.  But we are in the process of going through a procurement process to select who that would be.

So at this point in time, we have not made any decision regarding AECL.

MR. POCH:  Do I take it, though, you have decided to be your own, as it were, general contractor, as opposed to hand over the whole project management to AECL, which I gather has been done in other cases by other utilities?

MR. REINER:  That's correct.  We would manage the project.  It is very important for us to ensure that there is one integrated schedule that everybody is working to.

And we will manage that schedule.  So we aren't going to subcontract the project management of this.

MR. POCH:  And -- so you are not going to --


MR. REINER:  We are not going to subcontract the project management.

MR. POCH:  Not, yeah.  And that is the approach you took with Pickering A, as well.  You managed, although you certainly hired teams and subcontractors, but you managed it yourself?

MR. REINER:  Pickering A changed.  Certainly unit 1, we took over management of unit 1, and I believe that occurred as part of the experience and lessons learned from unit 4.

And when we took a look at the schedule and the scope and recast that work, we took over management of that project.

MR. POCH:  All right.  If we go back to page 4 of my materials, in discussing alternatives 1 and 2 for the Darlington refurbishment, there is -- embedded in those paragraphs is a discussion of pressure tube life, and the concern is there, if I read it correctly, there is a possibility that the Darlington pressure tubes won't make it till the current -- that is assuming no refurbishment -- end-of-life for Darlington.

And you see early refurbishment as a way to reduce the risks of running into that problem.  And indeed, not only do you -- are you looking for refurbishment starting in 2016, you are hoping to have the flexibility that you might even be able to start in 2015; am I correct?

MR. REINER:  That's correct.  We are basing our -- we have included a risk-mitigation measure in our plans that allow us to be ready to commence with the project in 2015.

MR. POCH:  Right.  And if we turn to page 16 of my materials, when you are looking at some of the key risks there of the refurbishment, you note there is a medium probability for -- of the risk that the Darlington units do not reach predicted EOSL.  I guess that is end --


MR. REINER:  End-of-service-life.

MR. POCH:  End-of-service-life.

That is based on this 210,000 effective full power hours on the reactor and the tubes?  That was the assumption you previously had been working for for end-of-life for Darlington, that end-of-life was at 210,000 effective full power hours?

MR. ROSE:  That is correct.

MR. POCH:  All right.  So my question is if the -- if the tube failure rate is such that it limited life to early 2015 end-of-service, what effective full power hours would that be on the tubes, would be accumulated at that point?

MR. ROSE:  So if you refer to our Exhibit D2-2-1, attachment 4, page 29 of that exhibit?

MR. POCH:  I have that.

MR. ROSE:  To the right, it says:  "185 to 190 effective full power hours."

MR. POCH:  And that is in 2017 and 2018; correct?

MR. ROSE:  That's correct.

MR. POCH:  I take it 2015, what you're hoping, because you are concerned you might need -- it might be benefit doing it as early as 2015, because the problem might continue to escalate, would be some proportional number less – the --


MR. ROSE:  The reason why we would have to start earlier is that there is obviously a time frame to do the refurbishments.  We are doing them in a staggered approach.

And you want to maximize your economies of running, so your second life versus your idle time.  So you can't -- they don't go down one day and come back up the next.  You can't refurbish all four units without carrying an increased risk, so you have to balance that.  So you have to start earlier in order to get done, to maximize the economics of that situation.

MR. POCH:  And when you start refurbishing the first unit, you are going to leave the other ones running?

MR. ROSE:  That is correct.

MR. POCH:  Right.

MR. ROSE:  They will continue to run until they are, you know, continue to run until they're stopped running.

MR. POCH:  If we turn to page 17 of the compendium -- sorry?

MR. ROSE:  Sorry, I said they would continue until they stopped running.  I think that is fairly obvious, but I think you probably know what I meant.

[Laughter]

MR. ROSE:  Sorry, page 17?

MR. POCH:  You have to remind me of the obvious sometimes.

Page 17, this is from attachment 4, in fact.  It is referring to unit life there, where you indicate the 30-year pressure tube life is based on an 87 percent capability factor, which gives you 25.5 effective full power years, or 224,000 effective full power hours.

So that's what you're hoping to achieve with a refurbishment, that the refurbished reactors would be able to run for 224,000 effective full power hours; correct?

MR. REINER:  That is correct.  I mean, our assumption is that the units will run an additional 25 to 30 years, so in that range.  I mean, there is a number of variables that will hit that number, outage durations, the -- which manifest themselves in the capability factor.

But that is correct.  We would expect --


MR. POCH:  So implicit in that is you are assuming you are going to get -- you are not just going to get 185,000 to 190,000 effective full power hours out of the next set of tubes.  You are hoping that you are going to do better?

MR. ROSE:  Again, I think if you look at our sensitivity analysis, which was in one of your earlier pages, Exhibit D2-2-1, attachment 4, page 34, included in our analysis is a range in case we don't meet that full 30 years.

MR. POCH:  All right.

MR. ROSE:  However, based on the improvements that we think we can make with the pressure tubes and the knowledge that we have of our first life of pressure tubes and the changes in the metals that are used when these pressure tubes -- and the management of the life cycle of those pressure tubes, we believe that we can get a higher second life than we do in the current life.

MR. POCH:  All right.  Turning to page 18 of my materials, that is where -- there and a number of places in your evidence is where you point to this 6 to 8 cents a kilowatt-hour as the LUEC for a refurbished Darlington.  I take it, first of all, that is just the LUEC.  That doesn't include any sunk costs.  That is just the LUEC of the cost decisions going forward and the costs you would incur in the future?

MR. ROSE:  LUEC is a going-forward approach; correct.

MR. POCH:  Right.  When you did your analyses, the six is the -- the six to eight is the medium to very high confidence range?  Have I interpreted that correctly?  In fact, if you just look at page 20 of my materials, there is a graphic there.

MR. ROSE:  So I would suggest that six to seven is our very high -- is our medium to very high confidence.  Eight cents is extremely high.

MR. POCH:  And your graphic suggests that at 8 cents you pretty much have 100 percent confidence you can do it for 8 cents or less?

MR. ROSE:  Fairly close, as our Monte Carlo analysis does look at the tails and the tail can go on, you know, indefinitely.  But it is a very small, you know, percentage that it would.  It basically says here that, you know, 99.78 percent chance that this project is going to come in under 8 cents.

MR. POCH:  Right.  So if your median number is around seven, that means you've basically got about -- you've got close to 100 percent confidence, as you say, that you are not going to have more than about a 15 percent cost overrun?

That's what the -- when we add all of your ranges up, do your -- run your probabilistic Monte Carlo assessment, for the risks you covered, the bottom line is median estimate around 7 cents, 100 percent -- pretty much 100 percent, 99 percent plus confidence that you are not going to have a cost overrun above that 7 cents by more than 1 cent or roughly 15 percent?

MR. ROSE:  I would just clarify the first point.

Our median estimate is around, is around, in this chart, 5.8 cents.  Our high level estimate at 95 percent is at seven.

MR. POCH:  I'm sorry.  I thought you told me a minute ago the medium was seven.

MR. ROSE:  No.  I said the medium to very high was between six and seven.

MR. POCH:  Now, Mr. Alexander, I won't take you to it again, because you were taken to it yesterday, but you were taken to this history of nuclear projects in Ontario coming in at, on average, two-and-a-half times their original budget estimates.

How do you reconcile this very high level of confidence that you are coming in maybe a third above your planning number, at worst?

MR. REINER:  You need to sort of look back at history, I guess, and also extract from that the lessons learned that we are incorporating into the project.

And I stated yesterday, if you just look at the Pickering A, unit 4 experience and then the unit 1 experience -- and unit 4 certainly was not a success.  Unit 1, relative to the initial estimates, which were done in 1999, where all of the detailed planning was not done, you would not measure it as a success.

But we did rescope that project.  We redefined the schedule.  We did the kinds of assessments that are needed to get that degree of confidence, and produced a revised estimate and delivered that project very close to that revised estimate.

We have started the planning for this project essentially five years in advance of when we'd actually physically begin construction work.  And that -- and in those five years, we will do the detailed analysis.  We will do the engineering work.  There are a number of inspections that are planned that will give us data to incorporate, and we'll continue to refine the estimate.

So I think that is a key difference, is the amount of time that we are taking to plan this to understand what the full scope is, and to understand what the costs associated with that scope is.  So it gives us an opportunity to have more certainty before we actually get into the physical construction.

MR. POCH:  All right.  Well, if you turn to page 30 of the materials, there, again, AMPCO Interrogatory 26, you were asked about the decision -- the presentation that underlay the decision of the board on the Pickering B, the decision not to refurbish Pickering B.

And there were several factors.  In fact, if you look at page 32 of my materials, there is a more complete listing of the factors that the board considered, the first obviously being the economics of the project, and then there were some other factors, such as lead times and managing projects and the uncertainty of lifetime for Pickering B.

First of all, I assume that you did -- the analysis you did for Pickering B was comparable to the analysis you did for Darlington.  So its LUEC numbers would have taken into account your best estimates for lifetime and your uncertainties around lifetime in the same way you did for Darlington?

MR. ROSE:  That is correct.

MR. POCH:  Right.  So if we just look at the -- if we go back to page 31 of my materials and just look at the LUEC that you came up with for the Pickering B refurbishments, all of those, you have said to me four or five times, We're confident our range picks up all of these uncertainties.

The same would hold true, I take it, for your Pickering B LUECs here?

MR. ROSE:  That is correct.

MR. POCH:  And your board decided not to go ahead there when you had a 90 percent confidence -- you had a 50 percent confidence of 8.6 and 90 percent of 9.9 cents a kilowatt-hour.

So can I take it from that that when you boil it all down, once you get up close to 10 cents a kilowatt-hour, it just doesn't make sense to do these projects?

MR. REINER:  There are a number of other factors that weigh into that that we have to take into consideration, and economics clearly is one of them.

So when you have a couple of alternatives available to you, Pickering refurbishment, Darlington refurbishment, naturally you are going to choose the more economic of the two.

But a key issue, a Pickering B refurbishment would require replacement of steam generators.  The lead times then pushes the refurbishment on top of the Darlington refurbishment, plus on top of other potential refurbishments in the province.

You then get into needing to manage the risks associated with resource availability, also our ability to manage those projects.

So when you boil all of that down, the decision really came down to, from OPG's perspective, What are we capable of successfully executing?  Which project will we execute?  And then all of the factors lead you to the Darlington decision being the better decision than Pickering.

MR. POCH:  I take it there was an option of staggering and doing both, leaving -- waiting on Pickering so your steam generators would be available and doing it following the Darlington?

MR. REINER:  I don't know that there is an option of staggering that keeps the units available.  I mean, we haven't looked at that in detail.

MR. POCH:  You might have to mothball them for a few years while you finish doing Darlington, and then...

MR. REINER:  I suppose that is an option that is available.

MR. POCH:  That's not an option your board or you thought was one that made sense to put forward at these costs?

MR. REINER:  At this point in time, it is not an option that we looked at.

MR. POCH:  Okay.

MR. ROSE:  I think the key point too is we are not saying at this point Pickering B is uneconomical, we are just saying that Darlington is more economical than Pickering B at this point.

MR. POCH:  All right.  Now, just to put this in perspective, if we go back to page 18 and 19 of my materials -- again, this is Pollution Probe Interrogatory No. 3 -- you provided this LUEC range, and you gave a --I think it is fair to call it a "back of the envelope" breakout that typically, one would expect in a LUEC about 35 percent of the costs of the LUEC value would be attributable to refurbishment costs, the rest being operating and fuel and so on; correct?

MR. ROSE:  We've given those percentages, yeah.  I wouldn't classify them as "back of the envelope."  They are based on the analysis that was done to get to the conclusion where we're at.

That analysis was quite extensive.

MR. POCH:  So if we -- when you gave that -- when you have given in the evidence a six- to $10 billion capital cost for the refurbishment, I take it that is just the overnight cost of the refurbishment costs?

MR. ROSE:  That is correct.

MR. POCH:  Okay.  And if you turn to the last page of my booklet here, page 33 of the -- of K7.1, I just excerpted part of the transcript from the Technical Conference day of August 26th.

There, you indicated that the six- to 10 billion overnight capital cost -- you confirm it there -- would translate to about an 8.5- to $10 billion -- I'm sorry, a 10 –- yes, 8.5- to $14-billion range, once we count capitalized interest and escalation.

So that would be --


MR. ROSE:  That's correct.

MR. POCH:  -- the value that would, on the day it would go into service, assuming you didn't use CWIP, and you accumulated your costs and costs of borrowing as you went; correct?

MR. REINER:  There would be a component of escalation and interest that would contribute to the cost, yes.

It wouldn't necessarily be the total amount, because you are only looking at sort of the first few years of the life of that asset.

MR. POCH:  Okay.  I didn't quite grasp the caveat you were placing there.

MR. ROSE:  So we did take an undertaking out of the Technical Conference.  It is J2.1.2, where we provide you with the -- with that breakdown of the six- and $10 billion, and it is 8.5 billion at low range and 14 billion at the high range.

That includes escalation and interest, assuming that CWIP wasn't granted.

MR. POCH:  It is escalation and interest up to the point where they go into service, though?  That was my question.

MR. ROSE:  That is correct.

MR. POCH:  Okay.  Great.  And just in lay terms, would I be wrong in characterizing LUEC as it is a basis -- you do it so you can compare options, and it is analogous, it is very close to the net present value –- these LUECs are in 2009, so it would be in 2009 -- of the stream of expenditures, both capital and operating on average, expressed as an average cents per kilowatt-hour?

MR. ROSE:  I wouldn't characterize it as being analogous to NPV in all cases.  You take the cash flows and you do present value of the cash flows to 2009 dollars.

But you compare that against the energy that is output.  You don't bring in revenue streams, as you would in an NPV analysis.

MR. POCH:  Fair enough.  Now, you said about 35 percent of your LUEC is capital costs.  You have said that is six- to 10 billion in 2009.  Overnight costs are eight and a half to 14 billion, as they would accumulate to the point of startup.

So if six to 10 is 35 percent, I would be correct, then, in saying that the present value of the decision to go ahead with Darlington and the costs that will -- that that will precipitate for the company, would be -- 17 to 28.6 billion is the math, based on the other -- adding the other 65 percent of costs?

MR. ROSE:  I can't do that math that quickly in my head, but the fact of the matter is that you are going to operate for 30, you know, up to 30 or more additional years, and obviously, the time value of money as you get out that far.  So you know, I haven't done that analysis.

MR. POCH:  Okay.  But I could just take the six to 10 and divide by 0.35 and I would get the full cost in net present value terms; correct?  Well, I would get an estimate of full costs?

MR. ROSE:  No.  I don't know if that is true.  Because of the cash flow spread is obviously a lot different and -- in the 65 percent costs than it is in the 35.

The 35 percent is near-term costs, whereas the 65 percent are spread over 30 additional years.

So I don't know that I could do that math that quickly.

MR. POCH:  Fair to say the decision to go ahead with Darlington is a decision that is not just a six- or $10-billion decision, it is multiples of that in terms of what will be spent eventually as a result?

MR. ROSE:  Absolutely.  The cost is one component, and the other component is the post-refurbishment operations.

MR. POCH:  Okay.

MR. REINER:  But there is also an electricity output that goes along with that, right?  At a level of some reliability that we've identified in the analysis.

So there would be a, if you will, a revenue stream that corresponds with that.

MR. POCH:  Of course.  The wisdom of doing it or not will be whether or not the net of those two streams is better or worse than the net of alternatives out there; correct?

MR. REINER:  Correct.

MR. POCH:  And that is what you have not measured?

MR. REINER:  No, we have not measured this against other alternatives that are available to the province.  We have measured it against other alternatives available to us.

MR. POCH:  Nor is there any current analysis out there available of that?  The OPA simply is relying on your analysis, as we have indicated, and no further update on that; correct?  At this point?

MR. REINER:  Well, I wouldn't say the OPA is relying on our analysis.

What the OPA indicated is that -- is that provided the LUEC is in the six to eight range, it is an economic alternative, given the other alternatives that are available.  That's what the OPA suggested.

MR. POCH:  You haven't said; Mr. Shalaby said.  He's relying on your number, and that is the number he is relying on; correct?  In your evidence?

MR. ROSE:  Whether or not Mr. Shalaby or OPA did any further analysis, we are unaware at this point.

MR. POCH:  Okay, that's fine.  Thank you.  Those are my questions.

MS. CHAPLIN:  Thank you, Mr. Poch.

We will take our morning break now for 15 minutes.

--- Recess taken at 10:25 a.m.

--- On resuming at 10:49 a.m.

MS. CHAPLIN:  Please be seated.  Mr. Rubin, I have Energy Probe next in my order of cross-examination.

MR. RUBIN:  Yes, Madam Chair, so do I.

[Laughter]
Cross-Examination by Mr. Rubin:


MR. RUBIN:  Panel, I am Norman Rubin.  I am representing Energy Probe.  I would like to start with a glance at Mr. Keizer's favourite document, the one from the Clean Air Alliance Research.  It is, among other places, at GEC's cross materials, page 26.  I will be referring to appendix A.

I just want to refer to this in a general way and to the pattern, which I believe we have heard at least directional and general agreement with, of a history of cost overruns.

And my general question is:  Is there any evidence to indicate that this is different?

MR. REINER:  If you -- I would include in the evidence to indicate that it is different some of the successes that OPG has had recently, and what I would include in there is the Darlington vacuum building outage, for example, in 2009.  That was a very complicated outage, 35,000 tasks executed.

The work was planned well in advance.  All of the detailed scheduling was done, and that outage was brought in successfully.

Subsequent to that, the Pickering vacuum building outage, which was even a larger outage in 2010, another very large-scale, complex project, again, brought in on budget and on time, and also the unit 2, 3 safe store project at Pickering.  So we put units 2 and 3 in a safe -- in a long-term safe store state.  That project came in ahead of schedule and under budget.

So if you start looking at kind of our recent history and project performance, I would say there is evidence that suggests that our planning processes are improving.  Our project management is improving, and we are able to successfully deliver projects per the cost and schedule estimates that we put on the table.

MR. ROSE:  If I could further elaborate on that, Mr. Reiner has given actual evidence from actual projects that have been successful.  I think in our own evidence that we provided for the Board, referring to Exhibit D2-2-1, attachment 2 and our project execution plan that we prepared very early under this project, sets the tone for how we're going to manage this project.

So it sets the tone of we've done a feasibility assessment.  We are going to continue to do planning.  We are going to do detailed engineering.  We are going to continue our -- we're going to get our contract strategies right and figured out.  We are going to continue to develop our project execution plan before settling in on a final number, you know, at our release quality estimate in the middle of 2014.

So we are taking an approach of taking a project, a large project, and planning it thoroughly before committing on the full project costs.

MR. RUBIN:  Well, congratulations on your successes, and I do mean that.

Mr. Reiner, you did not mention what I believe is the largest project that OPG is now involved in, which is the tunnel at Niagara.  Is that not larger than any of the examples you just mentioned?

MR. REINER:  I believe it is.  Now, the Niagara tunnel project, I don't have a lot of background on that project, so I am not able to comment.  And I am assuming that was covered in the hydroelectric panel.

MR. RUBIN:  I am not asking for evidence on it.  I am just asking you whether you omitted the biggest project that OPG is involved in now.

MR. REINER:  I focussed primarily on -- the nuclear projects I think they're probably the most relevant when we look at a nuclear refurbishment.

MR. RUBIN:  I was actually around for predictions of perhaps all of those - fool me - 11 times.  I am old enough to have seen OPG and Ontario Hydro people expressing their level of confidence that things would turn out well on those projects and that they would come in on estimate.

Would you agree with me, in general, that most of those 11 -- well, or that the eight examples since the construction of Pickering A, which wasn't that far over budget -- that those eight, if we went back and checked the record, we would probably find that they were -- they exceeded the 90 percent confidence interval that the people who were planning those projects had and stated in their costs?

MR. REINER:  I can't comment on that.  I don't know if the same type of analysis was done for those projects as we are embarking on for the Darlington refurbishment.  So when we look at, you know, the probability distributions around the various variables that make up the costs, I don't know that the same sort of analysis was done to lead them to a similar sort of a 95 percent or 90 percent confidence level.  I can't comment.

I am assuming there was a high degree of confidence, obviously, since those projects did get approved.  So there must have been sufficient analysis to support those approvals.

MR. RUBIN:  Is there any evidence or can you present any evidence to suggest that there are structural differences between then and now that -- I mean, presumably all eight of those projects since Pickering A were approved by OPG's board or Ontario Hydro's board, approved by line management before that, recommended on the basis that they would be winners.  That part hasn't changed.

I am wondering, can you suggest anything that has changed, other than that this is then and that was now?

MR. REINER:  I will maybe point to a couple of things in our evidence in D2, tab 2, schedule 1, the release strategy, which is depicted on page 10.  So I would say that is one fundamental difference, is we are now applying an industry standard best practice for breaking a project into various phases and requiring a project to go through a series of gates that require it to achieve certain milestones, certain deliverables, before approval is received to proceed to the next gate.

MR. RUBIN:  Sorry, let me interrupt for just a second.  Was that D2-2-1, page 10?

MR. REINER:  Yes.  D2-2-1, page 10.

MR. RUBIN:  I am looking there.  I don't see release strategy.

MR. REINER:  If you see figure 2?

MR. RUBIN:  Yes.

MR. REINER:  That diagram graphically depicts the release strategy.  So each of those circles ahead of the bar that indicates a time line associated with an activity is a release of funds to progress with the work in those activities.

And so what this does, essentially, is break the project down into a series of phases, and that creates, as I said, a series of opportunities, some requirements to achieve certain milestones.

It also provides opportunities for off-ramps.  Should the economics change significantly in the project, because, you know, something in an inspection came up that changes the project, it also creates opportunities to alter the decision.  So that is one of the things I would point to.

I think organizationally, as well, the nuclear refurbishment organization, we have got a stand-alone organization reporting up to one of the executive vice presidents in the company that ultimately has accountability for the project.

So we are assembling a team.  It is a team that will consist of a combination of external experts that have experience managing large-scale projects, internal folks that have that nuclear experience, and we will put together a team.

We are also going to look at strategies for contracting that don't just assume risk is mitigated by entering into a fixed price contract and washing our hands of it.

So we will obviously mitigate the financial risks in the contract through the right mechanisms, and that may or may not include fixed pricing certain elements of the work, but fundamental will be one consistent integrated schedule, so that everybody knows what the tasks are that are on that schedule that we are working to completing, and that we're consistently focussed on that.

And then appropriate incentive mechanisms that tie -- that tie all of the vendors and contractors on the project back to the fundamental success that we are looking for, which is on-budget and on-schedule delivery.

MR. RUBIN:  Thank you for that thorough answer.

And let me try to parse it and see if I can remember it well enough to question you on it.

The first part was taking me to figure 2 of your evidence, D2-2-1, at page 10.  And the advantage of this approach over the eight projects I have -- historical projects I have steered you to is partly the presence of off-ramps, and the presence of off-ramps is really the only advantage of this staging, isn't it?

MR. REINER:  Well, and breaking the work into very discrete elements --


MR. RUBIN:  But if one of the early discrete elements --


MR. KEIZER:  Let the witness answer.  I didn't know if he finished his answer or not.

MR. RUBIN:  I beg your pardon.  Please be brief.

MR. REINER:  Breaking this into very discrete elements that require specific milestones and deliverables to achieve before progressing to the next element, and specifically in the planning area, for example, and that would include things like very detailed condition assessments of plant systems so that we can understand, you know, what components are life-limiting and what components need to be replaced, versus what can be executed as part of normal maintenance.

So it is that sort of detailed engineering analysis and planning, and the deliverables associated with that that need to be met before progressing to the next phase.

MR. RUBIN:  I am not suggesting that any sane person would argue against doing early stages first.

What I am asking you -- what I don't see, frankly, is any advantage or any extra confidence that comes from this approach, other than the possibility of taking an off-ramp.

In other words, if -- let me put to you a hypothetical.

If one of your early stages discovers that you have to replace a bunch of equipment that you didn't think you had to replace, that will produce higher costs and delays in the project in the subsequent steps, won't it?  Just like in the old days?

MR. REINER:  Well, certainly, if unforeseen elements in the job are encountered, those definitely have the potential of adding cost and schedule.  That is absolutely true.

Now, in this approach, we would actually not produce a release-quality estimate that gives a definitive cost estimate and schedule until 2014.

And so the integrated safety review is done at that point, which will tell us what the regulatory scope associated with the plant safety is, and meeting those safety requirements.

The environmental assessment will be completed.  We will understand what the scope associated with meeting the environmental requirements is.

All of the condition assessments will have been done.  We will understand what the scope of that is

So some of that discovery work will have taken place.  And the risk of what remains to be uncovered inside, you know, once we are into construction, is significantly minimized through that time and work that's done upfront to do the appropriate analysis.

MR. RUBIN:  The --


MR. REINER:  Now, the overall -- I will just maybe at one more point.

Our evidence does include the project execution plan in D2-2-1, attachment 2, and that goes through what I have said in quite a bit more detail, in the type of work, the milestones, the deliverables that we would achieve in each of the phases of the project.

MR. RUBIN:  Yes.  Thank you.  I have accused your organization and your predecessor of many things.  I have never accused you of a lack of planning.

You mention the possibility that you discover -- the word "unforeseen" was part of your answer in those, the early stages of this staged approach that we discussed.

If it weren't for the presence of unforeseen discoveries, you wouldn't have to do the early stages of discovery, would you?

MR. ROSE:  I would say that any well planned project in any industry needs to go through a scoping exercise first.  And in that scoping exercise for a nuclear plant, you do do the condition assessment, which we are doing.  So that starts to minimize the unforeseen situations.

But I think any project that isn't planned has higher risk of unforeseen issues.

MR. RUBIN:  Isn't it unusual in your experience to have narrow bands of bottom-line forecasts at 95 percent confidence levels, when this discovery work is still in your future and you are four years before a release-quality estimate?

MR. REINER:  The band that we have on the project cost, we believe, based on the analysis done to date, that it is wide enough to cover those items.

MR. RUBIN:  We're talking about 6 to 7 cents a kilowatt-hour covers your --


MR. REINER:  The 6 to 8 cents per-kilowatt-hour LUEC, then the associated capital project costs.

MR. RUBIN:  Sorry, if I can clarify that, don't we stop at 7 percent if we are only looking for 95 percent stated confidence?

MR. REINER:  Well, at this point, I mean, this analysis gives us a cost range.

As we go through the detailed planning and we look at the specifics, I mean, our confidence will increase.  Our expectation is our confidence -- I mean, ultimately we want to get as close to 100 percent confidence as we possibly can.  And it won't be a theoretical, based on curves.  It will be an actual based on analysis that was done.

MR. RUBIN:  Well, sir, with respect, we now have 100 percent confidence on all eight of those projects I have steered you for.

It is not the confidence level that reassures us, it is the confidence level and affordable costs.  That is what we're looking for.

So telling me that your confidence is going to increase later doesn't surprise me at all.  What does surprise me is how high it is now.  And I am wondering if you can explain how, on the one hand, you are saying:  We are going to keep revising this and we will have different estimates later, and our confidence will increase -- which certainly makes perfect sense to me -- and saying:  We now have what seems to me to be superhuman confidence at numbers that seem relative affordable.

I am having trouble reconciling that.  And let me throw you another softball pitch that sounds more like redirect than like cross, maybe, but can you give me some evidence to reassure me that those things are -- you know, that that makes sense, to reconcile those?

MR. REINER:  Again, if you look at the analysis that was done in the business case, there were ranges put around each of the elements that make up the cost, and that are built into that 6 to 8 cent LUEC.

MR. RUBIN:  Sorry, that is not the feasibility assessment, attachment 4.  Could you tell me which piece of evidence you are referring to?

MR. REINER:  Yes.  The feasibility assessment, attachment 4.

MR. RUBIN:  That is it?  Okay.

MR. REINER:  That is it.

MR. RUBIN:  Proceed.

MR. REINER:  And specifically on page 34, you see those ranges characterized, rolled up into a discrete set of categories.

But those ranges on cost, on duration, on post-refurbishment performance, all of those things are factored into that 6 to 8 cent LUEC, and it is a fairly broad and what we believe to be a reasonable range for Darlington.

MR. RUBIN:  Let me take you to that.  Or now that we're all at it, you are referring to figure 3, the sensitivity analysis of the Darlington LUEC; is that correct?

MR. REINER:  That's correct.

MR. RUBIN:  Right.  Now, you told Mr. Poch, I believe, that you did Monte Carlo analysis that was at least informed by your upper and lower sensitivity bounds, but I believe I heard you say it went outside the outsides of those bounds; is that correct?

MR. ROSE:  Yes.  The Monte Carlo analysis looks at the details of the positive side and the negative side.

MR. RUBIN:  And did it treat the outsides of your uncertainties -- of your sensitivities I guess I should call them -- did it treat them as the outsides of a 95 percent confidence interval going in, and then it generated scenarios; is that how it worked?

MR. ROSE:  Well, the way the Monte Carlo worked, it looked at all of the inputs and said, How many times did this item come up?  And it measures it against the curve.  It says, well, the 50 percent, because it comes up the most times, and it kind of plots it that way.

MR. RUBIN:  But it is not enough to put in the 50 percent median best guess.  You also have to tell it how volatile to be around the 50 percent.  So you have to give it more guidance than that.

I am asking you whether the guidance was that you said:   Take the minus 15 percent on project uncertainty in the top band and take the plus 20 percent, so the minus six months and the plus 12 months, assign 95 percent confidence that those will not be exceeded in each case and 50 percent confidence to the middle, and then you did a similar thing for each of the other lines, and then you ran the Monte Carlo.

Is that what you did or did you do something else?

MR. ROSE:  What we did is, for each of the inputs, we actually ran the Monte Carlo based on our inputs, and that is where the curve comes up.  Then we looked at it and said, Let's look at the sensitivity analysis.  What impact does in a change in outage OM&A have?

So at 5 percent change in outage OM&A on the base input would have, you know, that impact shown.

MR. RUBIN:  So are you telling me that it might happen six months quicker or it might happen 12 months slower that those bounds that you are calling sensitivity bounds here, I think -- that those were produced by Monte Carlo analysis?

MR. ROSE:  No.  What we did is that just shows the sensitivity of that.  No, that is our informed input.  So when we did our Monte Carlo analysis for schedule, as you pointed out here, we said, for each refurbishment unit, our base schedule is 36 months.  It has a potential to be 30 months based on our analysis, and it has a potential to be 12 months at the -- you know, the 10 to 90 percent range.

MR. RUBIN:  Those were the Monte Carlo.

MR. ROSE:  It could look beyond that, as well, in the LUEC.

MR. RUBIN:  But those judgments of the six months, the minus six months and the plus 12, those were inputs to your Monte Carlo?

MR. ROSE:  That is correct.

MR. RUBIN:  All right.  And I am afraid I still don't have enough information.  I think I know how Monte Carlo analysis works, and I think it matters whether that minus six plus 12 months' analysis is considered quite likely variation or quite unlikely variation.

I think you have to tell the Monte Carlo analysis how many of the dots in the cloud should be outside of those bounds and how many should be inside before it can do its random number generation.

MR. ROSE:  I think you are right.  I am not an expert in Monte Carlo, but it looks at that range.  If you think of the low range, the medium range, the high range, we apply a curve to it.  It looks beyond that.  It will run all scenarios on that curve, but they're guided by your low, your medium and your high estimate that you provided.

MR. RUBIN:  My question is about that curve.  Did it assign 95 percent confidence to these outside numbers, or did it assign some other number to them, in generating its random distribution of outcomes?

I will take a number from anybody on the panel that thinks they know the answer.

[Witness panel confers]


MR. ROSE:  So our LUEC is all of these inputs run into that curve.

MR. RUBIN:  I understand that.

MR. ROSE:  And the 95 percent confidence is based on all of these inputs.  It is driven by -- it is guided by our inputs and it is guided by the Monte Carlo analysis.

MR. RUBIN:  No.  You have told me -- yes, we know what you state the bottom-line output of the model to be.

I am asking you how the model works, and it sounds to me as if nobody on the panel knows the answer to my question.  So I wonder if we can get an undertaking, because it seems important to me.

MR. REINER:  It isn't a simple model to describe, obviously, because there are probabilities associated with each of the discrete events.  Those probabilities are driven by a number of factors, experience, assumptions, assumptions that we have based on our experience.  All of those things get put into the model.  Then the Monte Carlo is run.

When you get a 95 percent confidence output, it doesn't necessarily mean that each of the variables underneath -- it does not necessarily mean each of the variables underneath is also 95 percent confidence.

They could be anywhere along that probability curve that is assigned to that curve, and depending on what the role of the dice in the Monte Carlo says, there is an output that is generated.  Those outputs are plotted.

So there is a wide range for each variable in each of those points.  So it isn't -- it is not a simple model.  I mean, we have got people in the organization that are dedicated to doing this type of analysis, mathematicians, financial experts that do this modelling.

MR. RUBIN:  Let me try to understand this, and I understand that the world is complex and that modelling is complex and that experts are -- know a lot.  I do understand that.  However, I usually find that once I put my mind to something, I can understand it and I still don't understand this.

So perhaps you can help me some more.  Are you saying that in, for example -- I am still stuck on the first line, project uncertainty, the scheduling delays.  Are you saying that instead of applying probability numbers to various points along your uncertainty band or your sensitivity band, and assuming a smooth curve or telling the Monte Carlo model to assume a smooth curve of probabilities, instead of that, you put in the possibility that there would be a shipping strike that would delay the delivery of your equipment, and you put a number on that, a probability number, and you said, Here's how much it might slow things down, and you did that with many other variables, input variables, potential slowdowns in this case or speedups, that might affect this number, and that's what the Monte Carlo analysis applied its subsequent magic to?

MR. ROSE:  So in the schedule, specifically, we said that based on our judgment, that 36 months was the median case scenario, so the 50 percent scenario.

We thought that through our judgment that we could get down it down to 30 months, and that was our 10 percent confidence number.

MR. RUBIN:  Ah, that is new.

MR. ROSE:  Yes.  I am getting -- so I am getting to what you are asking.

MR. RUBIN:  Ah-hah.

MR. ROSE:  So we also looked at the plus 12 months, 48 months as being our 90 confidence.  Then we applied a curve over that, which looks at the Monte Carlo analysis, will look at points beyond and less than 30, but they will be -- that curve will be informed by the three points that we have put into it.

MR. RUBIN:  Thank you.  I think I have the answer to that question I asked 20 minutes ago, which is:  What confidence did you apply to these outsides of the band?  And I hear you saying that the bottom was 10 percent and the top was 90 percent.

Well, I am under the gun to finish in a time that I estimated, and I would really appreciate if we could start the answers with that direct answer to my question next time.

So these were 80 percent --


MR. KEIZER:  Sorry.

MR. RUBIN:  -- in this case -- yes, Mr. Keizer?

MR. KEIZER:  I mean, the witnesses are doing their best to answer the questions.  Often the questions are fairly open-ended, so they're trying to be responsive.  So...

MR. RUBIN:  I meant no personal disregard for any of the witnesses.  I think you are fine people.  I do need to get answers relatively quickly that are responsive to my questions, and this was a responsive answer and I thank you for it.

So in this case, an 80 percent confidence interval, because I am subtracting 10 from 90 and coming up with 80 - correct me if I am wrong - an 80 percent confidence interval was applied to the graft band of minus 15 percent plus 20 percent, which is minus six months plus 12 months on the top line.

Did you also apply the same range to these other uncertainty bands?

MR. ROSE:  I believe so, yes.

MR. RUBIN:  Thank you.  And you would confirm that no quantitative analysis went into choosing six months as a 90 percent confidence or a 10 percent number, that that was a judgment call, and similarly with all of the other numbers?

MR. ROSE:  No.  With the schedule, it was a combination of qualitative, mainly qualitative, based on our experiences of other refurbishments.  With some of the other numbers, there is certainly some quantitative or they're informed by quantitative analysis.

So certainly, if you get into capacity factors, those are informed by analysis that has been done based on our historical performance, and our current performance of the plants.

MR. RUBIN:  Thank you for that.  Let me try to do some prioritizing here.

Have you done any analysis of the history of changes in cost estimates between the stage you are at now and release estimates?

MR. ROSE:  Not specifically.  Generally, I think the industry, when you get to the release-quality estimate, that is the baseline estimate that generally projects are measured against, and then the analysis of change from there is traditionally what is done.

But we have not done any specific analysis on that.  Obviously, we look at OPEX from our own experience and OPEX of other projects to help inform us, but we have not done any specific change control.

MR. RUBIN:  And OPEX stands for?

MR. ROSE:  Sorry.  Operating experience, benchmarking information, other data that is available.

MR. RUBIN:  And would it be fair, in just the personal experience of you panellists, to say that when major nuclear projects have been undertaken, that the release estimate exceeded the early estimate that came at the stage that you are at now?

It was not a symmetrical flip of the coin, roll of the dice outcome, but in fact it biased on the high side, that things had gotten worse?  For some reason, the prices had gone up?

MR. ROSE:  We talked about the Pickering A return-to-service project, and I think the evidence shows that that is the case.

We also talked about our safe storage project, where I think that we did come in under the release-quality estimate.  And I think we could probably say the same with some of our larger VBO outages that we have done recently.

MR. RUBIN:  Those were small compared to, say, the eight projects I have steered you to on this "fool me 11 times" graph?

MR. ROSE:  The projects are smaller than –- absolutely, what we are going to do in the refurbishment.  That's correct.

MR. RUBIN:  And breaking up a large project into small stages, that is not the same as having a small project, in the sense that later stages are dependent on early stages; isn't that true?

MR. ROSE:  That is true.  It just forces you to have structure in the way you approach the project.

So if I follow the standard industry approach, I start off with scoping.  I then go and I start to define that scoping.  I do engineering to improve my estimate and the quality.  Project planning, projects in general are about progressively elaborating and progressively learning and getting better.

And that is why we do them in stages, to start that early planning, that early understanding, develop based on engineering that is done, further develop and gain confidence within the range that we presented.

MR. RUBIN:  You would agree with me that the presence of off-ramps is not unique to this project?  That Pickering A restart, for example, there were painful discussions a number of times about off-ramps?  Darlington construction is one of the lulus on this chart.  There were many discussions about whether it was time to take an off-ramp.

You would agree we have had off-ramps on a lot of these relatively large cost overrun projects?

MR. ROSE:  I think it is fair to say any project has off-ramps.  The off-ramp could be simply we're stopping the project.  That can happen.  An executive management team could start to -- can put that opinion and that direction forward at any point in time of a project.

However, what we're saying in our structured approach is that each gate, we've got a set of deliverables that must be done.  You cannot go through the gate without doing those deliverables.  And each gate will be included and updated, a refreshed feasibility assessment and analysis, to better inform the decision-makers to proceed to the next gate.

MR. RUBIN:  You are giving me great confidence that if and when this is finished, we will know a lot more than we now know.  That is not where I think this Board needs confidence.

As I said, in all eight of these projects I have steered you to, we know a heck of a lot more than we did going in.

The question is about the prudence of doing the first steps that this Board is being asked to approve, and collecting the money to do them from ratepayers.

And you would agree with me that this refurbishment is being presented, at least, as a package that if we take an off-ramp, chances are we will get nothing out of the whole experience, other than education?

Do you envisage an off-ramp that would give benefits to ratepayers, other than the -- what we have learned from the process?

MR. ROSE:  I think we have confidence at this point, and I believe we have confidence throughout the whole project that this project will continue to be a good economic project.

However, if you do decide at some point to stop the project, there is no benefit, other than, as you said, your learnings of that process.

MR. RUBIN:  Thank you.

I think we heard yesterday that -- it was just a quick exchange with one of my friends -- that OPG would proceed with this project even if this Board disallowed its cost.

Did I hear that right?

MR. REINER:  We are not asking for approval to proceed with the project.

So a decision has been made by OPG to proceed with the definition phase of the project.  That is the next phase, and that is -- we would proceed with that, yes.

MR. RUBIN:  Definition phase and campus development, I believe?

MR. REINER:  Part of that includes development of some of the campus plan initiatives, because they are -- they are critical.  They need to be completed in order for us to then be able to move to the next phase.

MR. RUBIN:  And do you people know how that would proceed, without -- how those stages would proceed without approval from this Board to collect them from ratepayers?

MR. REINER:  My -- the assumption here is that these projects continue to be attractive economically

So as we -- as we proceed through the planning work, and refine the estimates, and work towards that milestone that was identified in the evidence in that graphical that shows the release strategy, as we work towards that release-quality estimate, that will determine whether or not the economics of this project are within the ranges that we have identified.

And if they are, my assumption would be that, you know, barring no unforeseen things between now and then, we would proceed with the project.

MR. RUBIN:  I'm sorry, I don't think that was responsive at all to what I thought I asked, and let me rephrase it.

If this Board decides in its decisions that those first two stages cannot be paid for by payments from ratepayers, where would you take the money?  Would you capitalize the project, and later ratepayers would pay for it?  Or would the shareholder pay for it?

Do you know how you would proceed?

MR. REINER:  We would capitalize the project, and ratepayers would ultimately pay for it.

MR. RUBIN:  Thank you.

In the document at attachment 4 that we have been discussing -- I believe it is at page 4, I think.  I hope I am right.

You refer to a balance of plant condition assessment -- and I hope it is not necessary to turn it up, especially if I have the page wrong -- but there is a sentence:

"OPG has now developed a strategy to complete the plant condition assignment by Q1 2010."

Is it complete?  And is it in evidence?

MR. ROSE:  The plant condition is complete.  It was completed at the end of January 2010.

In 2009, we did the major component plant condition assessment.  So that entire exercise is now complete.

We are going through a scoping exercise, where that material gets reviewed and prioritized and brought to our scope review board, and included in the scope of the project.

MR. RUBIN:  Is there anything about it in evidence?  Any summary?  Anything?

MR. ROSE:  I am not sure if there is an undertaking, but I know -- there may be an undertaking, but I don't believe so, anything of any detail, anyway, of what the outcomes of that study were.

MR. RUBIN:  Can we get an undertaking for you to share with us whatever is reasonable to share on a best-efforts basis?

MR. REINER:  I would be reluctant to do that, for a variety of reasons, because this does form the basis of scope that we are going to use to negotiate contracts.

And I think anything that we do that starts to make information available, without us having had the opportunity to work through this strategically, would undermine our process.

MR. RUBIN:  Did the plant condition assessment come in before the analysis was done that you have shared with us, for example, in the sensitivity chart we just discussed?

MR. ROSE:  So, it was under way when we did the analysis.

Let me rephrase that.  Parts of the plant condition assessment, specifically the major component portions, so the retube and feeder reactor, the turbine generator, the fuel handling, that is the major scope of this project.  Those plant condition assessments were completed and they're informed in this analysis.

The balance of plant, that wasn't completed at that time.  Obviously, as I said, it was completed in January.  This report was prepared in November.

However, we did consider how that was going.  We did consider the experience of Pickering B, and within our estimate we added a higher level of uncertainty to that one line item.

So we think that our estimate bounds that line item.

MR. RUBIN:  When you look at the information that came in subsequently, it does not shake your confidence or change your estimates or any of that?

MR. ROSE:  No, not at this time.  We are going through the screening and prioritizing, but, no, it does not.

MR. RUBIN:  But you would rather not share any of the details or even a description of what you found, for reasons that you have explained; is that fair?

MR. REINER:  Exactly, and...  Yes.

MR. RUBIN:  You mention at page 8 of 25 in that same attachment -- it is page 79 of the digital version.  Let me quote a sentence from there:
"An economic feasibility assessment of the refurbishment of Darlington has indicated that this is one of the most economic generation options available to OPG to maintain a significant footprint in the Ontario Electricity Marketplace."


Why should this Board consider it important and beneficial to have OPG maintain a significant footprint in the Ontario electricity marketplace far into the future?

MR. REINER:  I believe a similar question was asked previously.

MR. RUBIN:  I beg your pardon.

MR. REINER:  It is not the only factor.  I mean, I would say it is perfectly fair for us, as a company, to have a business strategy, a business strategy that looks at how we generate revenue.  So it is a factor that weighs into a decision, but it is not the only factor.

Other factors that do weigh in are economics.  Obviously the things that I had covered previously are abilities to successfully execute the project, those sorts of factors.  That, in and of itself, is not the only factor.

MR. RUBIN:  From what you people know -- from what you people know, can you tell me if the level of vendor responsibility that you are assuming and that you are planning to get is comparable to the level that was applied in the Darlington new build process?

I am asking about -- my understanding - and this is all based on tea leaves and press reports - is that one of the contributors to sticker shock in the Darlington new build process was the offloading of responsibility for cost overruns onto the vendor.

And my question is whether your approach toward offloading the risk of bad outcomes on to your vendors is comparable, as far as you know, if you have any way of gauging, comparing?

MR. REINER:  I can't -- I can't gauge, and I don't believe anybody on this panel can.  We were not involved in the new build negotiations.  That was done separately by our shareholder.

Now, however, I would say we have -- we have and are looking at things like, for example, fixed pricing large elements of the contract, which would essentially do that, offload that risk.

I think we are not going to be going to be blind to the fact that there is an element of risk that will still exist, even if you fix price the entire amount of work.  Schedule risk, for example, that -- you can't mitigate that way.  You can mitigate the financial risks.

So we will look at each -- at each key work element in this project, and we will structure the contracts and fix price elements that make sense to fix price, where the schedule risk is not as impactive, where there is certainty.

We will also look at different structures for establishing -- for mitigating risk and establishing the appropriate financial drivers to get the project delivered on schedule.

So there are a variety of elements that we are looking at in our contracting strategies.

MR. RUBIN:  Would you agree that all of that offloading of risk and more -- for example, you could monetize the schedule risk and put penalties into your contracts so that you are reimbursed for the cost of delays, for example.

You would agree that that is at least theoretically possible?

MR. REINER:  It is theoretically possible to monetize an element of it as you describe.

The element you couldn't monetize is reputational risk and what the consequences to our business are of a failure.

MR. RUBIN:  I don't want to discuss with you how much reputation you folks have left, but -- don't turn back to Mr. Gibbons' chart.

MR. ROSE:  The other part of that, too, is our strategy is we are refurbishing a unit within an operating station, so it is very difficult to separate, you know, the one company to give them that risk.

You are in an operating station.  You can audit it to a certain extent, but you are all in the same house, so to speak.

So it does pose a little bit more difficulty than would it be in a traditional, where you could fence off and say, This area is yours, go to town.

MR. RUBIN:  Would you agree with me that every time you offload that risk to a vendor -- every time you offload that kind of risk to a vendor, they charge more?  They cover their risks with a risk premium?

MR. REINER:  That is true.

MR. RUBIN:  I will take a "yes".

MR. REINER:  Yes.

MR. RUBIN:  Thank you.  And my question is:  How did you develop confidence that the cost estimates of those risk-included contracts -- and it sounds to me as if you haven't really decided how you are going to do it or how much you are going to do it, but how did you come up with cost estimates for those kinds of risk-included deals?

You don't have a lot of history with that, do you?

MR. ROSE:  I am going to answer the question about how did we come up with the estimate.  The estimate, we looked at the costs, the actual costs of the project itself.  We looked at the risks associated with that.  We didn't assume an additional risk for fixed pricing it.

We do recognize there will be part of it that we will fix price out, and our risk analysis and contingencies and that I think will cover that off.

Now, I don't know about the question on history, how to respond to that.

MR. RUBIN:  But you don't have a lot of history with these risk-offloaded turnkey or --


MR. REINER:  We do have some relevant history that we are tapping into, and that would come from some of the recent contracts we have entered into for the hydro developments.

And so certainly we are looking at the structures and the risk mitigation mechanisms that are built into those, and those will factor into our decisions.

MR. RUBIN:  But we're talking about signing a kind of contract that OPG Nuclear is new at; isn't that fair?

MR. REINER:  I would say probably -- probably fair.  I think there were probably contracts in the scale of what we're talking about at the time of the Pickering A return to service.  But, certainly, as I had said, there are some lessons to be learned and we wouldn't necessarily go down exactly the same path.

But there are things in our past that we would be able to draw on.

MR. RUBIN:  Assuming everything you have told us is true, assuming that your estimates and your confidence levels are something that reasonable people who knew what you know would all agree with, given, for example, that the bottom of your confidence interval -- your 90 percent confidence interval on delivered cost is 4.7 cents a kilowatt-hour and the top of that 90 percent confidence interval is less than 7 cents a kilowatt-hour -- you agree with those numbers?  I don't have to take you to them?

This is your 90 percent LUEC estimate?

MR. REINER:  Yes.  You are reading those right off of the curve?

MR. RUBIN:  Yes.  Yes.  We don't have to go there, do we?

MR. REINER:  I just want to pull it up, so I have it in front of me.

MR. RUBIN:  Okay.  It is on page 33 of 35 of that same attachment.

MR. REINER:  Yes.

MR. RUBIN:  Which is PDF 104, and I am just reading the numbers off your -- the 95 percent confidence interval, basically.

Just in a general sense, wouldn't that be an attractive private sector investment?  I mean, isn't that an investment you would want a piece of?

MR. REINER:  I can't comment.  I assume the private sector, whoever the investors are, have their governance and their criteria that determines making funds available.

We will raise the capital needed to finance this project, and our corporate finance organization will do that.  But I mean, I can't comment on, is that, you know, attractive to the private sector, or is it not attractive to the private sector.

MR. RUBIN:  I assume you have never approached anybody or never done any analysis of whether you could off-load this investment from the ratepayers, from the captive ratepayers, and structure this as a -- as an independent plant that would be -- end up generating into the grid at market prices, for example?  You have never done anything like that; is that fair?

MR. REINER:  Through a power purchase agreement or that sort of a vehicle?

MR. RUBIN:  Through any kind of agreement you can think of.

MR. REINER:  We have not.  We are assuming that we are operating under the regulated rate regime that we have here.  So that is what our analysis is based on.

We have not done an analysis that looked at alternatives for making that energy available, and for financing the project in order to do that, outside of what we are doing here in this hearing.

MR. RUBIN:  Okay.  I would like to just end with a quick turn to attachment 3 of Exhibit D2-2-1, your execution plan, and specifically just to one passage on one page, the communication strategy.  It is section 9.1.

It is page 30 of the attachment and it is PDF page 59 in the entire document, I hope.  9.1, "communication strategy"?  9.2, "external communications"?

MR. REINER:  Yes.

MR. RUBIN:  And I will just read you a couple of sentences.  The first sentence:

"The purpose for the communication strategy is to ensure support for the project, protect OPG's reputation during the project phase and ensure that OPG as a publicly-owned organization is seen as open and transparent in its communications."

And skipping down to the first bullet point under 9.2.1, "key principles of the strategy", the first key principle is:

"Gain support for the project through proactive engagement of relevant stakeholders at the right time."

And my question is:  Would you agree that at least in this description, the communication all goes from OPG to stakeholders?  It is in one direction?

MR. ROSE:  I think communication strategy involves stakeholders, and we do have parts of our communication strategy, which do involve stakeholders.  Specifically in our environmental assessment is one example.

So I wouldn't say that it is one-way.

MR. RUBIN:  So this -- is that -- did I interrupt somebody?

MS. SWAMI:  The consultation program, I know the environmental assessment will specifically go into the community and ask for input and feedback to the project.  As you know, the EA is a planning tool, and it gives the community and interested stakeholders an opportunity to provide their input to our planning process.

MR. RUBIN:  So the need for this communication strategy is to supplement the consultation process that happens under the EA; is that fair?

MS. SWAMI:  Yes, it would be in addition to the consultation program.  There would be additional work that OPG would need to do outside of just the period of time we're doing the environmental assessment.

There would be ongoing communications.  We would anticipate people would have interest, as the project progresses, that we would want to provide information, give them status updates, give them any information so that they would understand what was happening at the site.

This is clearly a fairly large project, and the community and local stakeholders would have significant interest in its progress.

MR. RUBIN:  Was there any consideration to making it two-way, to trying to incorporate a listening phase and a passing on of concerns that you heard to the powers that be within your organization, as part of a communication strategy?

MS. SWAMI:  Sure.  I didn't mean to imply that there wasn't.

MR. RUBIN:  Well --


MS. SWAMI:  If I give you an example specifically to this point, we have at Darlington a planning committee that is a committee of public members as well as OPG.  They get together on a routine basis, review existing site operations.  We would talk to them about the refurbishment project, and any of the other major initiatives at the site.

They would have an opportunity to provide us input.  That is one forum.

We would also have opportunities to present to local stakeholder groups.  We would go -- and certainly in front of municipalities, et cetera, where we would provide that information.  And it is obviously a time when those people can also provide information to us.

MR. RUBIN:  And those mechanisms would last past the end of the EA process?

MS. SWAMI:  That's correct.

MR. RUBIN:  Okay.  Thank you.  Those are my questions.

MS. CHAPLIN:  Thank you, Mr. Rubin.

Mr. Stephenson, I have the PWU next in my list.

I will just alert you, we do have to rise promptly at noon today, so I understand that that may interrupt your cross-examination between now and Thursday, and I hope you understand.

MR. STEPHENSON:  That's life.
Cross-Examination by Mr. Stephenson:


MR. STEPHENSON:  Good morning, panel.  My name is Richard Stephenson.  I am counsel for the Power Workers.

I do have a few questions for you.

I want to come back to the issue of what it is that you are asking the Board to approve here.

And I know it is in your material and I know the bullet points, but I think there is a slightly different way of looking at it, and I want to see if you agree with me about the way I am looking at it.

The first issue, as I see it -- I have three issues --the first issue, as I see it is in terms of this –- and I am now talking about this preliminary work about the Darlington refurb.  That is the focus of my questions.

The first question is -- is whether it is reasonable and prudent for OPG to be doing this work at this time, at all.  In other words, do you do this bundle of work at all.  Would you agree with me that this is one of the questions that the Board's got to decide?  Is that fair?

MR. ROSE:  Yes.  I think the answer is you've got to do that work, or how else can you get comfortable to proceed to refurbish it?   You know, you --


MR. STEPHENSON:  I understand your position.  We've got the evidence, and you clearly do -- are of the view that it is reasonable and prudent for the reasons you have said.  But you would agree with me that is one of the things that the Board has to decide?  Is that fair?

MR. REINER:  That's probably fair.  Yes.

MR. STEPHENSON:  The second question or issue that I think that the Board needs to decide is:  Is the proposed scope of the work, that is the things that you are doing, the components of this project that you are proposing to do, is that scope the appropriate scope?  And are the costs associated with it reasonable and prudent?  You would agree with me that is something the Board has to be interested in and you are looking for the Board's approval on that; fair?

MR. REINER:  I would maybe qualify that a little bit.

I think the expertise associated with what the scope actually is, I don't know that we would be asking the Board to make a decision on that.  I mean, that's the expertise we are bringing to the project.

However, when you look at this from the perspective of a 6 to 8 cent levellized unit energy cost for an option to produce electricity, I think in that sort of a context, that is the context to look at this under.  Is it an economic alternative?

MR. STEPHENSON:  Fair enough, there is a bundle of work that you are proposing to go ahead with in terms of this preliminary work?

MR. REINER:  Yes.

MR. STEPHENSON:  You are doing some things and you're not doing others; fair?

MR. REINER:  That's correct.

MR. STEPHENSON:  Okay.  And you would agree with me that the Board has got to have a level of comfort that you are doing not too much and not too little, but more or less the right amount; is that fair?

MR. REINER:  Yes.  Leading towards, you know, a final decision to actually proceed with construction, yes.

MR. STEPHENSON:  As part of your stage --


MR. REINER:  As part of our gating process, yes.

MR. STEPHENSON:  Right.  Fair.

Then the third issue that I see are the various proposals that you have made regarding the accounting implications, in terms of the depreciation and so forth.  The Board is going to have to decide whether it considers that to be appropriate; fair?

MR. REINER:  Yes.

MR. REEVE:  That's correct.  And I would just add that what we are really driving at here with some of the tables that we have previously discussed is the revenue requirement and rate base impacts which are in accordance with generally accepted accounting principles.

MR. STEPHENSON:  And I just want to speak a moment about the various financial aspects or accounting aspects of this, just for a moment.

And, in particular, we know that there is the CWIP proposal that you've got, but there is also a number of other aspects of it.  And my question is:  To what extent are those severable one from the other?

In particular, let me ask you this.  Let's assume for the moment that the Board doesn't agree with you about your CWIP proposal.  Where does that leave the other accounting issues that you are proposing here?

You would still be seeking approval of those independent of the CWIP issue; am I right?

MR. REEVE:  That's correct.

MR. STEPHENSON:  Okay.

MR. REEVE:  That's correct.  And there was a specific question this morning on the CWIP impacts on revenue requirement.  That is just one aspect of the total revenue requirement.

MR. STEPHENSON:  Right.  But my point being they don't stand or fall together?

MR. REEVE:  There are some linkages between our decisions to extend the life of Darlington for depreciation purposes described in the evidence.  There are knock-on impacts on decommissioning and waste management costs which have a knock-on impact on asset retirement costs.

I can get into more detail if that is where your question is going.

MR. STEPHENSON:  My point simply is --


MR. REEVE:  But there are some links.

MR. STEPHENSON:  -- none of those items are dependent upon, a "yes" on CWIP?

MR. REEVE:  That's correct.

MR. STEPHENSON:  Okay.  Can I just come back to the LUEC question for a moment?  And there is the chart 
about -- I have it as figure 1 from page 20 of Mr. Poch's materials, but it appears elsewhere in the materials, which is your confidence range on the LUEC.  Are you familiar with that?

MR. ROSE:  Yes.

MR. STEPHENSON:  And am I right that the median number on that, in terms of a confidence perspective, is somewhere around 5.7?

MR. ROSE:  That is correct.

MR. STEPHENSON:  Okay.  And Mr. Poch asked you this morning about how much cost overrun do you have room for before you get to your 100 or 99.9 percent confidence band.

I think the number that you referred to was about 30 percent or something like that.

And I just did the arithmetic, and I just wanted to check what I thought the arithmetic was with you.

MR. ROSE:  I don't believe I referred to it as 30 percent.

MR. STEPHENSON:  No, no.  No, Mr. Poch did.

MR. ROSE:  Correct, okay.

MR. STEPHENSON:  I think.  I could stand corrected, but I thought that is what I heard.

Am I right that, in fact, the way the arithmetic works is that you are looking at the difference between 5.7 on the one hand, and then the room for, so to speak, cost overrun would be 2.3 cents, which would be the number that gets you to eight?

MR. ROSE:  Yes.  The difference between the very high LUEC and the medium LUEC is 2.3.

MR. STEPHENSON:  2.3 cents?

MR. ROSE:  That's correct.

MR. STEPHENSON:  So in terms of percentages, the percentage that we are looking at is the percentage that 2.3 is of 5.7; right?  That is the percentage increase --


MR. ROSE:  In terms of --


MR. STEPHENSON:  -- over the median?

MR. ROSE:  In terms of LUEC, yes.

MR. STEPHENSON:  Okay.  And by my arithmetic, I've got that around 40 percent.

MR. ROSE:  Yes.

MR. STEPHENSON:  Does that sound right to you?

MR. ROSE:  Yes.  2.3 over 4.7, yes -- 5.7, sorry.

MR. STEPHENSON:  Yes.

MR. ROSE:  Yes.

MR. STEPHENSON:  Okay.  Now, the second question I have for you on the LUEC is this, and it comes back to the question of what you are asking from the Board in this proceeding.

And just to give the Board a flavour of what they're being asked to do or what they're not being asked to do, I would just like you to assume that the Board approves the application in respect of this element of the case as requested, okay?

And then the second thing I want you to assume is that you do -- you in fact do all of the work in the next two years that you are proposing to do, okay?  So assume that, as well.

And the third thing I want you to assume is that you are back here two years hence on your next case, okay?

So those are the three assumptions.  The question I have then is I am assuming you are going to be coming back with some more work that you are going to be looking for the Board -- some kind of approval from the Board.  Is that fair?

MR. ROSE:  That's correct.  Within two years, we will advance to the next phase of the project which we're getting into, detailed engineering and, you know, preparing for the outage.  So, yes.

MR. STEPHENSON:  Right.  But I am assuming -- according with your chart, you are not at that point with a -- likely to have a go/no go decision on the refurb as a whole; is that correct?

MR. ROSE:  So based on our feasibility assessment, we feel that the project is an economic contractive project, and based on our board decision, we are proceeding with the definition phase.

When we will have that final estimate, the base line release quality estimate, will be middle of 2014.  We will have an interim update at the end of next year as we go back to our board.  So we will have a refresh of that.

But until we get through the engineering phase, that is when we will land on a number that we will lock and load on, and it will be measured against forever and a day, and we believe today it is within our range.

MR. STEPHENSON:  Fair enough.  But you are not going to be there in -- 2012 is when we're back here again, in theory, so you are not going to have that at that stage; is that fair?

MR. ROSE:  That's correct.  We will have a stepped improvement from where we are today, but we will not have the base line, no.

MR. STEPHENSON:  It may well be that you are going to come back here -- I take it between now and then, you are going to be taking a look at the LUEC again; is that fair?

MR. ROSE:  Correct.  We will re-look at the LUEC as we go to the board per our release strategy in late 2011.

MR. STEPHENSON:  And on the theory -- presumably, you will have more information, and it may be the same number or it may be slightly different; fair?

MR. ROSE:  Correct.

MR. STEPHENSON:  Madam Chair, rather than -- I may be done, but rather than miss something, can I -- I would like to -- we may as well break now, and, to the extent I have something further, I can deal with it on Thursday.

MS. CHAPLIN:  We will give you that opportunity.

MR. STEPHENSON:  On Thursday morning.  I may be wrong if I say I've got no more.

MS. CHAPLIN:  That's fine.

MR. STEPHENSON:  It's not a lot.

MS. CHAPLIN:  So we will complete this panel on Thursday morning, and what is the panel that is up next after this one?

MR. KEIZER:  Corporate cost.

MS. CHAPLIN:  Corporate cost.  Okay, thank you.  We are adjourned until 9 o'clock on Thursday morning.  Thank you.

--- Whereupon the hearing adjourned at 11:59 a.m.
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