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Tuesday, March 28, 2017
--- On commencing at 10:23 a.m.

MS. LONG:  Good morning, everyone.  Good morning, panel.  We are sitting today again in 2016-0152, the continuation of cross-examination of this panel, but before we begin are there any preliminary issues, Mr. Keizer?
Preliminary Matters:


MR. KEIZER:  Actually, one.  With respect to Mr. Elson's inquiry relating to equipment forced outage rate on demand, he would like to be here when we discuss that issue, so he can be available after lunch, and so we'd ask if we could deal with that issue at that time.

MS. LONG:  That's fine.

MR. KEIZER:  Thank you.

MS. LONG:  Mr. Millar, is there anything?  Then I believe Mr. Rubenstein.
ONTARIO POWER GENERATION - PANEL 3B, resumed

Bill Owens,

John Blazanin,

Carla Carmichael,
Jamie Lawrie,
Jeff Lehman; Previously Affirmed.
Cross-Examination by Mr. Rubenstein:

MR. RUBENSTEIN:  Good morning, panel.  I have a compendium of documents.  I was wondering if we could mark that.

MR. MILLAR:  The exhibit will be K14.1.
EXHIBIT NO. K14.1:  SEC CROSS-EXAMINATION COMPENDIUM FOR OPG PANEL 3B


MS. LONG:  The witness panel has that, do you?  Great.

MR. RUBENSTEIN:  And I was wondering just -- I'll be using that, but I'll also be using the Board Staff compendium, K12.4, so if you have those two handy that would be easy for everybody.

I would like to start by understanding what you're seeking approval for with respect to the nuclear operations and capital, just so we have a starting point.  And if we turn to page 2 of the compendium.  This is from the evidence.  I understand what this table is showing.  It's the in-service capital additions for nuclear operations.

And as I understand, what you're seeking approval for beginning in the 2017 test year is -- we can see this on line 17, column E -- you're seeking in-service $389 million in 2017, in 2018 315.2, in 2019 239.3, 202 300.4, 2021 215.6, for a total of $1.459 billion.  Do I have that correct?

MR. LAWRIE:  Yes, subject to check your total, those are the amounts we're seeking for in-service.

MR. RUBENSTEIN:  All right.  And in addition to that you're seeking to close to rate base in the test year the variances of previous years, actuals versus approved in-service additions.

So for example, if I look at 2014 on this -- between what was approved and the actual, you're seeking the variances of -- and you see this -- so in -- there's a -- 2014 to 20 -- in 2014 there's a reduction, but in 2015 you overspent, as I understand it, by $62.4 million?  Am I correct?  And you're seeking --


MR. LAWRIE:  I wouldn't say we overspent.  We placed more capital in-service.

MR. RUBENSTEIN:  So -- and you're seeking in this application for the approval of that amount into the rate base and opening rate base in 2017?

MS. CARMICHAEL:  So this table 4 shows historical actuals versus approved rates, and in 20 -- what we're applying for is the actual amounts that we budgeted for in 2017 to 2021.

So you were correct in the 389, so we're not reapplying for 2015.  We are just moving forward with 2017 to 2021.

MR. RUBENSTEIN:  So just to be clear then, you're -- so while you -- the $62.4 million in 2015 -- I understand you're not seeking the revenue requirement for that in the past, but as I understood, you're seeking approval for that to be added to rate base starting in 2017.

MR. KEIZER:  Probably, Mr. Rubenstein, the rate base panel, panel 5, would be able to address the issue of the rebasing.

MR. RUBENSTEIN:  Well, I want to understand, because this is the one that's going to talk about the details, though, why you overspent --


MR. KEIZER:  Certainly they can talk about the variances.

MR. RUBENSTEIN:  Well, if they're not seeking approval for it, I guess it doesn't matter.

MR. KEIZER:  Oh, understood.  My understanding is that the amounts being added to rate base -- subject to, you know, anything panel 5 would say, but I think my understanding is those amounts are being sought to be added to be in-service as capital prudently expended.

MR. RUBENSTEIN:  So that's a yes.

MR. KEIZER:  Yes.

MR. RUBENSTEIN:  Okay.  And as well then for 2016 that would also be the case?  So there was no approved amount for 2016, as that was not a previous test year, and you're seeking to close to rate base, so would be in the opening 2017 rate base, the $497 million, 2016, correct?

MR. LAWRIE:  What we'd have here is the forecasted amount for 2016, 497.

MR. RUBENSTEIN:  And so similarly, you're seeking in 2017 to have that in rate base.

MR. LAWRIE:  Again, panel 5 will summarize what's going in the rate base from historical.

MR. RUBENSTEIN:  Well, we'll work on the assumption that yes, you are.

Well, let me ask you about 2016.  You say that's the forecasted amount you were going to bring in-service, $497 million.  What -- where are you on that?  How did the year end up?

MR. LAWRIE:  I don't have the exact number with me, but we came in under that forecast.

MR. RUBENSTEIN:  Can you provide an -- can you provide an update for the 2016 year end on the same basis as you provided this table?

MR. LAWRIE:  Yes, we can take an undertaking.

MR. MILLAR:  K14.1.

MR. RUBENSTEIN:  And then --


MR. MILLAR:  Pardon me, J14.1.
UNDERTAKING NO. J14.1:  TO PROVIDE AN UPDATE FOR THE 2016 YEAR END AMOUNT BROUGHT IN SERVICE.

MR. RUBENSTEIN:  Then if we turn to page 3 of the compendium.  And this was at the time of filing the OM&A request.  And if we look at the subtotal, nuclear operations OM&A, line 4, as I understand -- and that's my understanding what this panel is talking about, correct?  This is your responsibility, is the subtotal nuclear operations OM&A?

MS. CARMICHAEL:  That is correct.

MR. RUBENSTEIN:  All right.  And you are seeking, as I understand it, approval -- at the time of the filing it was $6.9 billion for the five years?  I know there is a stretch factor that would overlaid on top of that, but without that it's $6.9 billion, approximately, over the test period?

MS. CARMICHAEL:  Subject to check, yes.

MR. LAWRIE:  And I believe that the N1 update -- we can see this on page 4, line 5, with the -- we talked about this yesterday with respect to the duty to -- duty to serve -- there's an additional $41 million, correct?

MS. CARMICHAEL:  That would be for the CNSC fitness for duty.

MR. RUBENSTEIN:  So in addition to the 6.9 there is a 4.1 -- $41 million.

MS. CARMICHAEL:  For the CNSC fitness-for-duty activity.

MR. RUBENSTEIN:  All right.  So looking back at the F2 table, in 2016, though, you were seeking approval of 1.6 to 1.3 -- or you budgeted to spend $1.621 billion to spend on nuclear operations OM&A.

MS. CARMICHAEL:  That was our budget for the year.

MR. RUBENSTEIN:  And where did you come in at the end of the year?

MS. CARMICHAEL:  I think it was around 1.6 billion.

MR. RUBENSTEIN:  And are you able to provide a -- on the same basis as this table an updated 2016 actuals?

MS. CARMICHAEL:  I can provide that.

MR. RUBENSTEIN:  And I would ask that if you can provide the full table.  I know that's not necessarily your -- but instead of asking for the same undertaking in a number of different panels, if we could have the full table updated for 2016 actuals.

MS. CARMICHAEL:  I can attempt do that, yes.

MR. RUBENSTEIN:  Thank you very much.

MS. BINETTE:  J14.2.
UNDERTAKING NO. J14.2:  TO PROVIDE THE FULL NUCLEAR OPERATIONS OM&A TABLE UPDATED FOR 2016 ACTUALS.

MR. RUBENSTEIN:  Now, I was confused by the discussion you had yesterday with Mr. Stephenson about the other purchased services.  I tried to reread the transcript and I'm still confused.  As I understood the discussion -- we can see this on page 5 -- I've reproduced the same chart he took you to, or someone took someone to.  You were asked about why there was a significant, essentially a 56 million dollar increase between 2015 and 2016 actuals.  And I understood what you were saying was you had more -- you were expecting a more robust attrition in 2016, and that you needed more purchased services to fill the gap between when people were retiring or leaving and your being able to hire more individuals.

Did I understand that correctly?

MS. CARMICHAEL:  I believe I said -- I don't know if I said more robust attrition, but I did say that part of this cost would be associated with backfilling for attrition with purchased services on a temporary basis, until we could actually hire full-time people for the full-time roles.  We know that if we hire contractors to do work, they're a little bit higher in cost than regular labour costs.

I did take a look at this line particularly, and I would like to clarify that in 2016 -- excuse me, in the 2015 budget.  So if you look at that row, our actual budget for that year was 146 million and we actually spent only 108.  If you went to F2, tab 2, schedule 1, table 2 in EB- 2013, that will show you our actual budget was 146 and our actuals were 108.

Some of that reduction was due to us over spending and overtime, because our budget for overtime was lower  But the other element was that even though we planned to do extra purchased service work, which included things like hiring an engineering company to reduce our engineering holds and do sort of other peak work or non-steady state work.  We actually didn't spend that budget because we had to look at ways to reprioritize our spending, due to our disallowance that we received for that year, which was about $85 million for the nuclear group.

So in fact, we had planned to spend more and so there was -- it does look like there was a reduction, but in fact it was because we had to reprioritize our work and push it out.

MR. RUBENSTEIN:  Let's take to 2016 with respect to other purchased services, are you again 40-odd million below what you're budgeting this table?

MS. CARMICHAEL:  2016 is fairly in line with our 2015 budget.  But in 2016 onward, we were and we did do work in engineering particularly.  We have what we call engineering holds that we are -- one of our focus areas was to reduce those engineering holds, so we hired companies to do that.  And of course there’s still escalation, so we included that.  We still had some factors for hiring live costs and those were the costs that we put in for the 16 budget and 17 going forward.

I would like to state that overall, if you do look at our base OM&A picture, we plan in various categories, but they don't always happen in each of the categories, so labour, overtime, aug staff, purchased service, there's a mix.  So sometimes the actuals don't always agree with the way it was planned.  But from an overall perspective, we have a steady state base OM&A budget.  It escalates at 1.24 percent and we’re also proposing a stretch factor of .3 on top of that.  So we think this is a reasonable projection of cost structure for the base OM&A nuclear group.

MR. RUBENSTEIN:  You may have said it, and I didn't hear it.  In 2016, where in terms of purchased services did you end the year?

MS. CARMICHAEL:  Well, like I said, I'm not sure actually where we are at 2016 actuals.  But again, it is a mix between labour, overtime, aug staff, purchased services, so if we're overspent in one, we usually underspend a little bit in another one; we balance it out.  We plan the best we can with the resource types, but at the end of the day, sometimes some are a little bit higher and some are a little bit lower.  We try to plan to an overall base OM&A budget.

MR. RUBENSTEIN:  I'm going to ask you for the 2016 budgeted amount for other purchased -- I get from your answer that it may be more helpful to reproduce the full 2016, so if there's less money -- you spent less on other purchased services, but it shows up somewhere else and we'll see it.  I'm assuming that's probably a better way.

MS. CARMICHAEL:  I would have -- to the challenge for us is reconfigure all of our accounts to align to these categories for the OEB application, so it may take a while to redo this chart in this detail.  But I could attempt do that.

MR. RUBENSTEIN:  Thank you very much.

MR. MILLAR:  J14.3.
UNDERTAKING NO. J14.3:  TO PROVIDE THE 2016 BUDGETED AMOUNT FOR OTHER PURCHASED SERVICES


MR. RUBENSTEIN:  Now, you were asked -- if I could actually go to page 7, on page 7 through 10 of the compendium, you provide a number of examples of fleet initiatives you're undertaking -- you can see this starting on page 8 -- that you're undertaking to improve the performance.  Do I have that correct?  These are the various initiatives?

MS. CARMICHAEL:  These are our business plan initiatives, yes.

MR. RUBENSTEIN:  And we asked you at page 11 of the compendium if you can you provide the expected OM&A savings for each of the various initiatives between 2017 and 2021.

And as I understood your answer, you simply -- well, you haven't quantified it to be able do that, and second, some are reliability-based, so really they're not added costs, they're greater production.

Is that a fair reading of the issue of why you cannot quantify that, or your response to my interrogatory?

MS. CARMICHAEL:  The initiatives we built into the business plan focus predominantly on production because that is our highest risk area, as we've seen.  So most of our initiatives are around ensuring we meet our production targets, not necessarily saving OM&A.

If you look at them one by one, workforce planning and resourcing is mainly about trying to ensure that we can hire people in a timely fashion, get them trained, get them up and running.  Obviously, that actually costs more money, but saves us in the long-term because we're getting the right people and training them up, and getting them in roles.  So that's one initiative.

The outage performance initiative is about performing our outages per the plan we have in our production plan.  Equipment reliability, the same thing; we have to invest in equipment reliability, but at the end of the day, it's to enable our production to meet our reliability targets.

Human performance, it’s the same issue.  We want to ensure that we don't have human performance issues and we end up with no human performance issues affecting our generation.  Same with parts improvement.

The only one really that's focusing on cost out of the high-level initiatives would be the inventory reduction benchmark or initiative, and that is to ensure that we have the right components, the right time and inventory, but that we also monitor and manage our inventory costs going forward.

MR. RUBENSTEIN:  I understood the -- when I read the response and reread some of the initiatives, I understood what you were saying of why you couldn't quantify the costs and why many of them are production based.

But when you're determining if you should undertake an initiative, I would have assumed OPG would say, well, what are the costs to do something, because there may be some added costs, and what is the benefit we're going to get in terms of productivity to do some sort of analysis.  Did you do that?

MS. CARMICHAEL:  On many of our initiatives, we have done that.  And I'm going to ask Mr. Owens to kind of go through maybe a few examples of the cost and benefit analysis of certain initiatives that focus on our generation.

MR. OWENS:  Thanks, Ms. Carmichael.  The one I will talk about is the parts improvement initiative.  So the focus was on obtaining the right parts on time, reducing churn in our work management system to ultimately improve equipment reliability.

So we did a project benefit analysis and incremental revenue additions outage, extensions and FEPO, and a cost reduction in labour productivity from reduced work churn and rework.

So we did cost OPG labour, external consultants, and miscellaneous OM&A conservatively between 2014 and 2020 and internal cost of around $25 million.  However, the expected benefits, cumulative benefits, between 2014 with FEPO and forced loss rate improvements would be in excess of $25 million.  So that's the type of analysis that we have done.

MR. RUBENSTEIN:  Now, with respect to cost productivity initiatives or cost efficiency initiatives, I mean, are you -- is there any in the test period that you're undertaking?

MS. CARMICHAEL:  As I mentioned, the fleet-level ones or the high-level initiatives focus on production.  We are always looking at ways to reduce our OM&A costs, particularly now that we have stretch factor.  We will be challenged to do that.

Historically, though, if you look at where we've been, we've focused a lot on our cost initiatives, so we did things like Pickering amalgamation to reduce costs at Pickering.  We did days-based maintenance to reduce sort of labour needs and not have to have night shifts, and that enabled to us save costs -- costs associated with that.

We have done business transformation, which essentially reduce 2,700 people across the organization to have a sustainable cost structure.  So we focused a lot on cost initiatives in the past and widespread, very difficult ones, because business transformation was a very difficult cost initiative.

And now we're at that state where we believe we're steady state base OM&A.  We still are looking and endeavouring to do better, and that's why we are proposing the stretch factor, but again, most of our initiatives now are around sustaining our production, making sure we meet our production plan, because that is where we've got our biggest financial risk of our organization, and that's where we need to focus.

MR. RUBENSTEIN:  So besides the stretch factor in the -- which sort of overlays itself on your budget, in terms of your actual budget, which when you were building it for the five years, there is no real cost efficiency initiatives that you're undertaking?

MS. CARMICHAEL:  I would say that most of our costs -- 70 percent, is labour, so we built in at benchmark level what types of people we need, and we built a base plan according to that, and the rest is certain cost elements that we incorporate, things like -- we did overtime control, so we know that our overtime has reduced, is better controlled, and so we would build that expectation in there continuously.

And so again, I'm going to say that our cost structure is flat.  In fact, some areas like Pickering, certainly the cost structure there is significantly better than the industry escalation rates, and that's what we're maintaining in our cost application.

MR. RUBENSTEIN:  So that -- and I think you talked about briefly before the inventory initiative also, that --


MS. CARMICHAEL:  Yes.

MR. RUBENSTEIN:  -- would have a cost.

MS. CARMICHAEL:  Yes, so the inventory initiative, we built those inventory targets into our base application, so we didn't just say we have an initiative to reduce inventory.  We actually took those targets and built them into the plan.

MR. RUBENSTEIN:  And if we were looking back at page 3, where you have just base project and outage, where would I see the overtime, which categories would I see the overtime, the reduction in overtime that you're forecasting, and the inventory reduction initiatives?  Where would they generally show up?

MS. CARMICHAEL:  So overtime would be part of base project and outage, because there's overtime in all of those categories, particularly outage work uses a lot of overtime, and in terms of inventory reduction, what inventory is is really, it's a -- the way the cost structure there is, it's what we call carrying costs, so how many people do you need to manage the inventory, what kind of facilities do you need to hold the inventory, transport the inventory.  And so all of those costs are actually in our corporate structure under supply chain, which is a corporate group.  And so they would be incorporating things like that into their cost structure.

MR. RUBENSTEIN:  Right.  So it wouldn't show up in any of the base project and outage.

MS. CARMICHAEL:  It generally wouldn't, other than more efficient costs around material and things like that.  So but generally the supply chain holds the carrying costs.  There are what we call inventory provision costs that we have incorporated -- I believe it's in the base OM&A element under "other".  I think I mentioned that yesterday.  And if we manage our inventory more effectively, we could potentially reduce that provision and build upon that.

MR. RUBENSTEIN:  So really the labour -- the overtime is the real one that you're able to put into your nuclear operations OM&A, and that shows itself in base and outage, correct?

MS. CARMICHAEL:  It is one of the bigger ones, but, yes, it's included in base and outage.

MR. RUBENSTEIN:  All right.  Now, we had a discussion in panel 1 -- 2A(ii), the overview panel, about the stretch factor, and that it's only being applied to the base OM&A?  You're aware of that?

MS. CARMICHAEL:  Yes, I'm aware of that.

MR. RUBENSTEIN:  So here, as I understand it, there is some productivity that you're getting out of outage OM&A, correct?  That's...

MS. CARMICHAEL:  I would say that for outage OM&A what we've done is we've incorporated duration and times associated with improving outage performance, so if it takes a shorter amount of time to do a window or a certain job within that outage, we've incorporated a shorter duration, and we've also included a shorter requirement for labour, which could be a balance between purchased services and some overtime.  So we've already incorporated those in the calculation of outage OM&A.

MR. RUBENSTEIN:  And from what I understand, one of the reasons you're not applying it to project and outage OM&A is you don't think, as I understood -- you can correct me -- that you can't get more productivity out of those two categories.  That's why it's base and common costs.  Is that -- my understanding -- is my understanding correct?

MS. CARMICHAEL:  Well, we believe that outages should be excluded because outages are basically very unique pieces of -- or planned work.  They fluctuate according to scope directly, and they -- they're very peaky and not steady state work, basically.  They don't lend themselves to these efficiency gains or repetitive efficiency gains, other than, like I said, we've put in shorter durations and shorter -- and due to that, less workforce to do that work.

So generally for outage OM&A costs, that's our position, is that it's just -- they're so discrete and they're so unique and they fluctuate, that it's hard to understand on a steady state basis whether you're being efficient or not and gaining those repetitive efficiency gains.

Our outage costs also include pretty significant work, which is -- such as Pickering extended operations, so those costs are pretty significant.  Darlington cyclic outage maintenance costs, which we know on a -- if you look at it on an annualized -- or a unitized basis it's pretty consistent or even somewhat -- sometimes lower than what we've spent on a regular outage, and the VBO at Pickering, those costs are pretty flat as well, and we believe that they, you know, that they are -- potentially could be higher.

So from an outage OM&A perspective, that's why we do not feel outage OM&A costs should be incorporated.

MR. RUBENSTEIN:  So for 2017 you're forecasting 393 -- sorry, $394.6 million based on your proposal.  You don't think you can find 0.3 percent productivity in that, can't be done?

MS. CARMICHAEL:  What I'm saying is that we've already built in our improvement initiatives around those costs, and a lot of it's driven by the scope and duration to do that work, and those costs then are associated with that scope.  So there is a direct proportionality to that.

So if we reduce labour costs associated with doing the work, then we wouldn't be able to actually do some of the work and that's not what we want to end up doing.

MR. RUBENSTEIN:  There is no way that OPG can find any ways to do the work and do it at an amount that is 0.3 percent less than your forecast?

MS. CARMICHAEL:  I've already said that we've already built those cost savings in there.  I think Mr. Lehman even mentioned that originally, the PHT pump motors were taking 28 days.  We reduced that to twenty days and built that into the plan, and the cost associated with 20 days of work and not 28 days of work.

I think we've noted on several occasions why our outage OM&A is as lean and tight as we believe it can be.

MR. RUBENSTEIN:  Can you turn to page 58 of the Staff compendium, K12.4?  This is the outage frequency chart you were brought to yesterday.

MS. CARMICHAEL:  Say that again?  Which page?

MR. RUBENSTEIN:  Page 58, and you were talking about the PH pump replacements and saying you've reduced it from 30 days to -- I'm sorry, I didn't catch the number of days you were forecasting them to be.

MS. CARMICHAEL:  I believe it was 28 days to 20 days.

MR. RUBENSTEIN:  28 to 20.  I see you're doing that on multiple units through the test period, correct, if we look at the Darlington PH pumps replacement mini outages?

MS. CARMICHAEL:  Yes, we're doing them on the units where the high risk PHT pump motors exist, and we’re doing it on that kind of cycle.

MR. RUBENSTEIN:  Is it the same amount of days for each one, or a way you can do them as time goes on a little more efficiently?

MS. CARMICHAEL:  As I mentioned, it took us 28 days to do the first one.  We managed to figure out how do it in 20 days.  We're holding ourselves to 20 days and we believe that's a pretty substantial improvement.

MR. RUBENSTEIN:  I understood the big reason why outages, if they’re repetitive -- so here you're doing a repetitive activity.  So why shouldn't ratepayers expect that you've got it down, and the next one you're going to do a little bit better, and so on.

MS. CARMICHAEL:  I'm going to let Mr. Lehman answer this question further.  But overall, there are risks associated with each PHT pump motor.  They're all unique; all the units are unique.  But I will let Mr. Lehman talk in detail about that.

MR. LEHMAN:  In the case of the heat transport pump motors, I mentioned earlier that the first motor took us 28 days.  We looked at that, we incorporated lessons learned. We looked at ways to optimize and were able to do the second one in 20 days.

We always look for ways to continuously improve and reduce the time of work.  In the case of the heat transport pump motors, as I mentioned earlier these are a critical component.  They are the primary fuel coolant force flow and there are restrictions within those outages.  For example, we actually can't even start the work until several days into the outage, at such time that the nuclear fuel has cooled down.  That's part of our safety protocols.

So when you look at a 20 day outage, the actual time we're spending installing and removing the motors is quite a bit shorter.  I believe we have it down to 10 or 11 days now.  When you look at a 10 or 11 day execution, hoisting and rigging a 60 ton motor, removing it, putting it in place -- this is a very large piece of equipment with all of the tie-ins, the cooling lines, the seal lines, instrumentation, electrical power.  We have done a tremendous amount of work to line each of those activities up to optimize, and to get to a point where in fact there is no more optimization to do.

We're at the point where we have some of our control maintenance staff standing by essentially wires in hand, waiting for that motor to come down so they can start work immediately.  It's quite an activity to watch, and in the case of the motors, there's no more room to improve.

The other aspect I should mention is the motors are substantially the same.  They're essentially the same, but there are tiny differences, there are minor differences in each of these motors, and that has to be accommodated as well.

MR. RUBENSTEIN:  So 0.03 percent of 20 days is not a lot of improvement that you would need; fair?

MR. LAWRIE:  Sorry, I couldn't hear the question.

MR. RUBENSTEIN:  0.3 percent of 20 days, which would be say your 2017 stretch factor, is not a lot of amount of time you would need to shave off the outage, correct?

MR. LAWRIE:  If you're asking me if 0.03 percent is a small amount, yes, of course that's a small amount.  What I'm trying to explain is that we have optimized.  In fact, we've reduced much, much greater than that and continuous improvement.  Once you have taken away every opportunity to improve, you get to a point where there's no more room for improvement.  And I would say that in the case of the motors, that's exactly where we are.

MR. RUBENSTEIN:  Let me ask you about benchmarking.  Mr. Millar covered a lot of this yesterday, but I still have a few questions.

I think the best way to do it -- can we go to page 18 of the Staff compendium?  This was the table that Board Staff prepared, and it's a useful guide to compare year-over-year amounts.

As I understood a lot of the discussion about why in 2015 there was the increase with respect to the Darlington benchmarks, the big reason rationale for this was there was a VBO that year and that you had the PHP pump failure, and that added cost and lowered production.

Did I understand that correctly?

MS. CARMICHAEL:  There are two large elements.  One was the VBO, so we had -- that increases cost.  So it affects one side of the equation and then it reduces generation which affects the numerator of the equation.  So VBO affects both sides.

And then we also had PHT losses in that year.  We sustained a 1 terawatt loss for PHT pump motor issues at Darlington, and that obviously has a cost and generation impact.

MR. RUBENSTEIN:  So it was the VBO and the PHP pump motor which was the cause for the significant increase between 2014 and 2015, let’s say on the total generating cost metric.  Those were the big causes?

MS. CARMICHAEL:  There may be smaller ones in evidence.  We do have the benchmarking report and we explain what the variances are for each of the metrics.

MR. RUBENSTEIN:  So why, if that's the case, is the 2016 target and the 2017 target still increasing?  Why is it not going back down to the previous first quartile level, since you’ve solved the PHP problem and the VBO is complete?

MS. CARMICHAEL:  We know that for Darlington specifically, we will be in a state where it's not steady state operations as it was from 2008 to late 2013-14.  We will be in a period of refurbishment and some of our cost structures will be higher in terms of TGC.  We will sustain costs that will not be -- which are for basically supporting all four units on a three-unit basis.

So our metrics just will not be as good as they were when Darlington was in steady state, and that's reflected in our targets going forward for the rest of the period.

And PHT pump motors, even though we’ve incorporated them,  that does reduce our UCF calculations and our total generating cost, even though they're in the targets.  Darlington has less generation as a result.

MR. RUBENSTEIN:  So I don't understand the -- my understanding is that your targets are normalized, so it should take -- you're normalizing for the refurbishment; that’s the entire point of the normalization calculation.  So how could that be the reason why it's increasing in 2016/2017, and it goes on...

MS. CARMICHAEL:  So, yes, our costs are normalized, as we talked about, but leading up to the refurbishment period and during the refurbishment period, we do not expect that Darlington will be at better than third quartile.  We have extra costs due to the life extension, so just because we're refurbishing the core of the unit.  We are going to be doing a lot of work on the rest of the unit, so those costs are incurred as operating costs.  We will be maintaining the equipment, some equipment that in fact we haven't even been able to get to since commissioning, so we're going to be working on that kind of equipment.

So all of these things, even though we normalize for lost generation, we know that we're going to be spending more operating costs on Darlington to basically fix -- or preventative main -- do preventative maintenance and corrective maintenance on all the equipment, all the components associated with that unit, so that when the unit comes out of refurb the expectation is that it is a very good performing plant.

And if we don't do that work now during the refurbishment period and put that investment into the plant, we will sustain issues coming out of refurb, which we know other utilities have sustained, because it did not put the investment into those equipment components.

MR. RUBENSTEIN:  So normalizing for the Darlington refurbishment project, you still expect to be in the -- you expect instead of being in the first quartile, which you had been from 2011 to 2014, the expectation is for the test period, I believe up until 2021, you're going to be in the third quartile?

MS. CARMICHAEL:  Yes.

MR. RUBENSTEIN:  And why should ratepayers -- why is that appropriate for ratepayers, to expect OPG normalizing for the refurbishment project that the performance is going to be below average?

MS. CARMICHAEL:  Because the costs associated with ensuring that that asset, the ratepayers' asset, comes out of refurb is a strong, reliable plant.  We need to invest the money now.  So we're doing two types of investments.  We're doing a refurbishment investment, which is the $12.8 billion, and we're also doing work on all the other components that exist in that unit and all the units.  And so we have to spend the money and invest the money now to ensure that in 2024/2025 that these units are online and reliable.

MR. RUBENSTEIN:  If we can turn to page 47 of my -- of the K14.1 compendium.

MS. CARMICHAEL:  Excuse me, could you speak louder, please.

MR. RUBENSTEIN:  Sorry.  Page 47 of K14.1, the SEC compendium.  So this is from the evidence, and my understanding, this is the operational financial targets, and I understand there may be slight differences with a few of them that have changed based on the N1 business plan.  But these are the metrics you're looking at generally?  The numbers might be slightly different for a few of them.  But -- the question is not about the numbers.  But these are your operational financial targets?

MS. CARMICHAEL:  Oh, this is your compendium?

MR. RUBENSTEIN:  Yes.

MS. CARMICHAEL:  Okay.  Sorry.  I thought you meant Staff's.  I found it.

MR. RUBENSTEIN:  So these are your operational financial targets that you're setting -- that you set.  I preface this by saying I believe a couple of the numbers may be slightly different based on the updated business plan.

MS. CARMICHAEL:  Yes, this is our Exhibit F-2-1-1 in our business planning evidence.

MR. RUBENSTEIN:  And you set the targets on an annual basis, right?  You have annual -- sorry, you set them for
-- they're annual targets.  Am I correct?

MS. CARMICHAEL:  We have to set them anually because that facilitates monitoring during the actual period.

MR. RUBENSTEIN:  But my understanding for a number of these -- and if we look at the Staff compendium -- we don't need to turn this up, but a number of them are actually rolling in the benchmarking report that you provide annually.  They're rolling averages, correct?  So there is a difference here.

MS. CARMICHAEL:  Yes, we provide rolling averages in our benchmarking, because the way the industry benchmarking process, I guess, best-in-class process would be is that you set it for -- you look at it in more of a trend basis, so you do rolling, so that eliminates blips and peaks for certain issues.

MR. RUBENSTEIN:  All right.  But you internally don't -- when you say set your forecast or your target for, say, total generating cost per megawatt-hour, which, I understand the benchmarking report is on a three-year, you're not setting them on a three-year average, you're setting every year, not, say -- for 2016 you don't set it based on the average of 2014, 2015, and 2016.  It's just, you come up with a 2016 number?

MS. CARMICHAEL:  It is just an actual for that year.

MR. RUBENSTEIN:  Right.  And if we can go to page 49 of the compendium.  This is from your last evidence in the last proceeding.  And you can see on page 49 and page 50 the target -- essentially the same thing that we just talked about, but these were what you had set, or what you were going -- what your targets were for 2013, 2014, and 2015 in the evidence in the last proceeding, correct?

MS. CARMICHAEL:  It is from our 2013 application, yes.

MR. RUBENSTEIN:  And those were your annual targets at that time for 2013, '14, and '15.

MS. CARMICHAEL:  That's what chart 3 says, yes.

MR. RUBENSTEIN:  I couldn't find anywhere in the evidence that had the -- your actuals in those years compared to the forecast.  There's a lot of places where we're talking about the rolling averages, because we have the benchmark, but not on an annual basis.

Are you able to provide the actual numbers so we can compare your targets versus your -- what you ended up doing on an annual basis?  Want to avoid as much apples-and-oranges comparison.

MS. CARMICHAEL:  Obviously we have that information, but again, when we're looking at benchmark performance, we -- and we've always done three-year rolling averages or two-year if it's Pickering.  And so I'm not sure what that brings, because if you're looking at benchmarking and you're looking at how you're performing, it's always on a trend basis, and that's why we provide the rolling for our benchmark analysis.

MR. RUBENSTEIN:  But your targets are not on a rolling basis.

MS. CARMICHAEL:  That's true.

MR. RUBENSTEIN:  So if you set your targets on a rolling basis I would understand that, but since you don't, I'm just trying to compare -- trying to see how you did compare to your own targets.

So are you able to provide your actuals for 2013, '14, '15?

MS. CARMICHAEL:  I have the actuals.  It might take me a while.  I'm not sure what years you're looking at, but we obviously have actuals, because that's how we monitor our performance during that year.

MR. RUBENSTEIN:  I don't mean right now to read them out.

MS. CARMICHAEL:  No, no, I know, I just need to clarify what you're looking for, what years.

MR. RUBENSTEIN:  Well, I'm looking for essentially -- this is the chart.  These are -- against these targets and --


MS. LONG:  You're looking for chart 3 on page --


MR. RUBENSTEIN:  Yes.

MS. LONG:  -- 49 over to page 50, you're looking for Ms. Carmichael to update all of that with actuals?

MR. RUBENSTEIN:  Yes.

MS. CARMICHAEL:  Do you want all of them, or are you just interested in...

MR. RUBENSTEIN:  I mean, if it's not too much extra work, if you have all of them.  I don't know what...

MR. KEIZER:  But even airborne tritium emissions per unit --


MR. RUBENSTEIN:  Well, I can go through them now and sort of read them off.  I don't know what's of interest.  I mean, the ones, obviously, that we would be looking at I guess are the WANO, the forced loss rate, unit capability, and then all the value for money.

MS. CARMICHAEL:  Okay.  Well, we'll provide -- probably provide the majority of them.  We'll see what we have.  Because there is a picture, an overall balance picture, that we need to look at as well.  You need to ensure that we're running safe operations, because that's an investment in itself, and reliability and value for money, those are two other components of running a holistic business, so we will look at what we can provide.

MR. MILLAR:  J14.4.
UNDERTAKING NO. J14.4:  TO UPDATE CHART 3 ON PAGE 49-50 WITH THE ACTUALS FOR 2013, 2014, AND 2015.

MS. LONG:  Mr. Rubenstein, just before you move on, if you don't mind, I just want to go back to something you said, Ms. Carmichael.  I'm not sure I'm understanding correctly.  But you said that Darlington is going to be a third-quartile performer for the rest -- for the test period.

Is that -- I'm trying to reconcile what we heard about how you reach the stretch factor based on Pickering being fourth quartile and Darlington being first quartile, so if I hear that Darlington is going to be third quartile and Pickering is going to be fourth quartile, I'm not sure how you came up with the .3 for your stretch.  What am I missing?

MS. CARMICHAEL:  Okay.  Let me just talk about our targets first.  So, yes, we are expecting third-quartile performance at Darlington, but if you look at the year 2021 during the rate application our target goes to green.

So it fluctuates with work and scope and things like that.  It's not just always yellow; it does end up being green as well.

But in terms of the stretch factor, we feel that it's more appropriate to apply the stretch factor on Darlington steady state operation, which is the years 2008 to 2013-14, because when Darlington is in steady state, it’s a very good performing plant.  It's top quartile in many of its metrics, particularly total generating cost.

And then if you even look at the cost per unit on Darlington, which I believe I brought up yesterday, that also shows in 2017 when the TGC is yellow, even on a per-unit basis it's still one of the best -- the lowest cost performing plants in the panel of U.S. and American and Canadian operators.

So we feel based on the fact that Darlington is not in steady state for the next few years, we feel it should be compared to steady state operations of Darlington and the fact that it's still a very low cost performer, even going through this period.

MS. LONG:  Thank you.

MR. RUBENSTEIN:  We have that undertaking.  I want to ask you a few questions about your actual annual targets based on some of the information that we can pull out of the evidence.

So let me ask you about the WANO NPI index.  I understand that's not a rolling number, that's an annual number when you benchmark it.

MS. CARMICHAEL:  I would have to go back to the definition.  I believe it's in our benchmarking report  on -- it doesn't specifically say whether it is rolling or not.

It is made up of 10 indicators, some of which are on this list in separate categories, and those are on a rolling -- I do believe, though, that it is on a rolling, but I will have to check that.

MR. RUBENSTEIN:  Is your annual number on a rolling then?

MS. CARMICHAEL:  Our annual would be a calculation of whatever the NPI calculation is, and I'm not sure -- I can't recall honestly if the NPI is on a rolling basis or not in the industry, because we would calculate it based on whatever the industry says to do.

MR. RUBENSTEIN:  Well, then is your annual target going to be the same as the benchmark WANO that they use?  I know for some, we have rolling; we know that it's rolling, so they're different.  But is WANO the same?

MS. CARMICHAEL:  I just said I'm not quite sure, and I would have to check that.


MR. RUBENSTEIN:  All right.  Let’s work on the assumption that it is the same, because it's my understanding is it's not a rolling amount.

And if we turn to page 50 of the --


MS. CARMICHAEL:  Excuse me for one second.

MR. BLAZANIN:  Checking something.

MS. CARMICHAEL:  We can confirm that it is a rolling average and it's based on the components of -- there's 10 metrics and if they are -- so UCF would be rolling, and then that is calculated into the NPI.  So the NPI is not rolling; it's the metrics underneath that are rolling.  So that's how we would actually target NPI.

MR. RUBENSTEIN:  It's apples to apples comparison?

MS. CARMICHAEL:  Yes, because what we try to do with our targets is actually when we come to our reporting out at for our nuclear executive and for stakeholders, we want to try to ensure that we're not having to explain targets versus actual.  So if we report to WANO NPI on a rolling basis, that would be how we target and how we report on.

MR. RUBENSTEIN:  All right.  If we can turn to page 50 of our compendium, this is from the last case and we can see your WANO annual targets, or the rolling targets to be in 2013 -- this is for Darlington, 97.7, for 2014, 97.9 and then 96.1 for 2015.  Do you see that?

MS. CARMICHAEL:  I do.

MR. RUBENSTEIN:  And then if we look at the actuals, and I'm looking at page 18 of the Staff compendium, from the same years, I see 90.8, 92.1 and 83.7; do you see that?

MS. CARMICHAEL:  I do.


MR. RUBENSTEIN:  So you were well below your targets?

MS. CARMICHAEL:  We were below our targets due to some issues with Darlington, yes.


MR. RUBENSTEIN:  In all three years?

MS. CARMICHAEL:  Again I would have to -- I literally have to go back and check the calculations of what's included in page 18 of the Staff compendium versus what's in F2-1-1.  I can't -- I can't recall how each are calculated and it would be inappropriate for me to comment on that calculation right now.

MR. RUBENSTEIN:  All right.  My understanding was the Staff compendium pulled them from your actuals, and you just confirmed it's the same -- that annual targets are the same as the ones in the benchmarking report.

MS. CARMICHAEL:  Well, the ones the Staff have are actuals rolling, though.

MR. RUBENSTEIN:  I thought we just went over that it was the same thing.


MS. CARMICHAEL:  I believe that is the case, but I'm not sure.  I would have to go check.


MR. RUBENSTEIN:  And then for Pickering, as I understand it, your targets were 66, 72 and 74.2.  That's over the three years.  And then the actuals for Pickering were 67.5, so you did -- sorry 67.5, 64.3 and 68.5.  So outside of 2013, they're worse than your targets, correct?

MS. CARMICHAEL:  I would say they didn't meet those targets.  But again, like I said yesterday, there’s improvement in that absolute number.  And again, Darlington was sustaining issues we hadn't planned for.

MR. RUBENSTEIN:  All right.  As I understood it, for total generating cost per megawatt-hours, we discussed they’re reported in the benchmarking on a rolling basis. You're setting yours on an annual basis; correct?

MS. CARMICHAEL:  Yes.

MR. RUBENSTEIN:  If we were going to determine what the 2015 target would be on a rolling basis back when you filed your last application, one way to do that is simply average the three year targets, correct?

MS. CARMICHAEL:  Should be able to go back and do a three year rolling, but you do have to -- well, it's not just purely an average because the denominator changes every year and the actuals change every year.


So generally speaking, but the calculation is more weighted, I would say, because of the generation in each year.

MR. RUBENSTEIN:  All right.  But it's a rough way we can take a look at it, correct?


MS. CARMICHAEL:  It would be very rough.


MR. RUBENSTEIN:  When I do that, looking at page 50 of our compendium and I look at Darlington, I would get --averaging those three numbers, I get 37.75 and for Pickering, 64.11.  Do you accept that, subject to check?

MS. CARMICHAEL:  If you're just adding the three and Dividing, yes.  But I'm not saying that that would be the actual rolling.

MR. RUBENSTEIN:  When we look at the 2015 actuals on this basis, we can see that on page 18 of the Staff compendium, we've got 44.38 for Darlington and 67.36 for Pickering, correct?

MS. CARMICHAEL:  That's what it says.


MR. RUBENSTEIN:  So those are significantly different than your targets?

MS. CARMICHAEL:  Well, as I mentioned -- in row H for 2015 for Darlington, I mentioned it was particularly the PHT pump motor, because that was an unexpected loss to us.


MR. RUBENSTEIN:  So in the ones we can pull out, what type of confidence can we have that you're actually going to hit the targets you're setting going forward?

MS. CARMICHAEL:  We have shown that we can improve the nuclear station, so we've done that over the last eight years, nine years.  And in general terms, we're fairly close to where we want to be -- our target to be, unless there is some sort of a risk that we were unaware of.

And so that's particularly what we're seeing at Darlington.  We are seeing a loss due to a risk that we hadn't incorporated in the plan, and that came to fruition.

So what we do is we monitor our costs.  We've done a lot of work towards trying to ensure we meet our production plan, talked about all the initiatives we're working on.  We've had substantial improvement even in those initiatives that drive generation, and try to ensure that we reach our production plan.

We've seen particularly improvement in the sub-components of that, like FLR.  Our FEPO days have reduced significantly.  Our human performance errors that have contributed to generation losses have significantly reduced.

So all of that being said, we're going to continue to use that and continue to look at where we have risks, monitor them, and focus on achieving our targets.

MR. RUBENSTEIN:  How are you doing -- how did you end up coming in with respect to your 2016 annual targets?

MS. CARMICHAEL:  In 2016 we -- which target?

MR. RUBENSTEIN:  Well, let's just talk about some of the main ones:  WANO, your unit capacity factor, your total generation costs, the main three that we've been talking about.

MS. CARMICHAEL:  I don't have the 2016 actuals for all of those metrics.  I...

MR. RUBENSTEIN:  Directionally how did you do compared to your --


MS. CARMICHAEL:  In production we sustained a loss of 1.3 terawatts.

MR. RUBENSTEIN:  So you're going to come in --


MS. CARMICHAEL:  We're going to come in 1.3 terawatts below our budget for 2016 production.

MR. RUBENSTEIN:  And that would affect the total generation costs and the --


MS. CARMICHAEL:  It affects every metric that is related to generation.

MR. RUBENSTEIN:  So is it your expectation you didn't meet any of the targets in 2016, of those three major ones that we've been talking a lot about:  The WANO, the unit capability, and the total generation costs?

MS. CARMICHAEL:  Well, most of them are interrelated to production, so if we can't meet generation for one of our plants, then typically it dominoes into UCF and NPI.  NPI is pretty sensitive to generation, because 30 percent of that index is just related to production.  So if you have a UCF or an FLR that's poor you're going to have an NPI that's poor.

But I don't know the actual numbers, because even though we may have lost in generation, we saved -- I think I mentioned in 2016 we did have less cost than we had budgeted for, so the TGC might have balanced out.  I just don't have those numbers.

MR. RUBENSTEIN:  I'm surprised that you can't answer.  It's only because I had understood, especially with the total generating costs, this was a big metric for OPG.  So I would have thought that you'd be readily waiting for the end-of-year numbers.

MS. CARMICHAEL:  I just don't -- I don't know the details between Pickering and Darlington.  I know that we include TGC now in our overall OPG performance reporting, but that is an overall number of hydro and everything.  So I would have to go back and check that.

MR. RUBENSTEIN:  Could you do that?

MS. CARMICHAEL:  Yes.

MR. MILLAR:  J14.5.

MS. CARMICHAEL:  Can I just get a clarification of what -- you want the actual results for 2016 for TGC?

MR. RUBENSTEIN:  Well, I mean, I forget the earlier undertaking where we talked about a few of the categories.  Maybe that's the best way --


MS. CARMICHAEL:  Okay.  We would just add a 2016 line?

MR. RUBENSTEIN:  Yeah.

MS. CARMICHAEL:  Or column?  Okay.

MR. RUBENSTEIN:  So I actually don't think we need a new undertaking number for that.

MR. MILLAR:  Okay.

MR. RUBENSTEIN:  You just mentioned there was discussion in panel 2A about how total generating costs per megawatt-hours, an important metric for the company, and you're talking about it on a reporting basis, and something that surprised me is, if I go to page 51 of our compendium -- and this is your corporate balance scorecard -- and we go 51 through -- this is essentially all the years up until 2017 on 55.  It's not a metric, and I was surprised by why this -- why total generating costs per megawatt-hour, the, you know, the big value-for-money metric, doesn't actually show up in your corporate balanced scorecard?

MS. CARMICHAEL:  Well, the total generating metric is made up of sub-components, and those sub-components are on the scorecard.  So costs over generation, so there are certain cost metrics in here that reflect the inputs into that calculation, so if we didn't meet the cost targets then or didn't meet the generation targets, that would reflect on TGC.  So we basically put the elements of that calculation in.

In terms of EBIT, so that is actually a reflection of, you know, basically performing generating as we planned and sustaining our costs, plus a whole bunch of other stuff, but generally speaking that would tell you whether you are performing financially appropriate or, you know, you're meeting those kinds of needs, but the elements of that calculation are in the scorecard.  So I see that in 2014 and 2015 and 2017 -- '16 as well.  And '17.

MR. RUBENSTEIN:  There was discussion with Mr. Millar about the ScottMadden, I guess opinion on your benchmarking methodology, however you want to characterize that document.  And there was discussion about how you're normalizing for Darlington, and I wanted just to understand, when you conduct the benchmarking annual reports, are we going to be seeing -- is the report you're going to be getting -- is that going to be on a normalized or un-normalized basis when you do the Darlington -- how its total generating cost per megawatt-hours -- what is going to show in that report?

MS. CARMICHAEL:  Which report?

MR. RUBENSTEIN:  The 2017 report, the 2018 report, the 2019?

MS. CARMICHAEL:  Are you talking about ScottMadden's report, or, like --


MR. RUBENSTEIN:  No, your report.

MS. CARMICHAEL:  -- which report?

MR. RUBENSTEIN:  Your report.

MS. CARMICHAEL:  Which report?  We have a lot of reports.

MR. RUBENSTEIN:  Sorry, the main benchmarking --


MS. CARMICHAEL:  The 20 metrics benchmarkings?

MR. RUBENSTEIN:  Yes.

MS. CARMICHAEL:  We haven't done that report yet, so I don't believe we've, you know, even discussed that, but since we've put those into our nuclear business plan targets it's likely that we would -- we were going to consider both of them.  We're not trying to hide the normalized or the non-normalized.  We want to look at both of them.  I just don't know what -- we haven't made a final decision what that benchmark report is going to be.

MR. RUBENSTEIN:  Fair enough.

When you're pulling other utilities' data to do your analysis, your benchmarking, are they normalizing for any large capital projects or not?

MS. CARMICHAEL:  I believe that ScottMadden essentially said that there's not many people out there.  In fact, I think they were hard-pressed to find anybody that had the situation we were in, so I would hazard that they are not necessarily pulling out large -- they aren't going through a mega-project like we are going through, so -- and while operating stations at the same time, so I just don't think there is anybody out there like us.

There will be eventually Bruce Power, because they will be entering into refurbishment period while they have online units, but we don't know yet how they're going to report or what they're going to report on.

We do know that when we report for WANO metrics, say, for example, UCF, FLR, things like that, that they expect us to not include -- they expect us to normalize for those units being offline, so, for example, we wouldn't say UCF is whatever, 50 percent, just because one of our units is down.  They would expect to us normalize for that.

They've already indicated that, and in fact it was something that they had just been starting to try to figure out themselves, because it was a unique situation.

MR. RUBENSTEIN:  All right.  I have some questions about the Goodnight study, and just a couple that were not addressed yesterday.

As I understood it, one of the things that Goodnight did to come up to -- in its analysis was that they normalized for the issue with respect to, most of the U.S. plants have a 40-hour work week and OPG has a 35-hour work week.  Am I correct?

MR. BLAZANIN:  Yes, they looked at our workforce that were working 35 hours, typically, and in their benchmark comparison, a lot of the workforce works 40-hour work week, so they made adjustments either way to normalize that.

MR. RUBENSTEIN:  We see this on page 80 with the adjustment.  I understand they added 165 people to the benchmark to deal with the 35 versus 40-hour issue; am I correct?

MR. BLAZANIN:  One second.  Yes, that's correct.

MR. RUBENSTEIN:  Why is that appropriate?

MR. BLAZANIN:  Because you're trying to calculate the same equivalent FTEs.  If somebody is working more hours, you're getting more production out of a worker working a 40-hour work in the FTE calculation versus somebody working 35.  So they normalize up to make it equivalent.

MR. RUBENSTEIN:  Do you do the same adjustment when it comes to the compensation studies you do?  American workers are apparently working a little bit longer in the day.

MR. BLAZANIN:  You've had to ask Ms. Reese in terms of the compensation studies.  I'm not familiar with the details how they make any calculations there.  I would have to defer that to that panel.

MR. RUBENSTEIN:  I'll ask that question.  And then the second type of adjustment, and I truly just didn't understand it, was the added positions for management.  There's a discussion about this beginning at page 78 and 79.  I was wondering if you can help me understand what that adjustment is referring to?

MR. BLAZANIN:  I'm going from memory, but basically what Goodnight tried do is they looked at our organization and the different functions and, in certain cases, they're able to scale up or adjust because of the complexity of the plant.  For example, if there's more components and pieces of equipment, they can adjust for technology and put a ratio against that, as an example.  They can adjust for the 35 to 40-hour work week, and adjust that and scale that up.

With management, though, it was how they categorized management and they couldn't just apply a scaling factor to say, hey, in a typical plant, it goes from two units to four units, so we're just going to scale up on a ratio.  They tried to look at the organization structure and who supports whom in terms of the work plan, and then try to determine a management benchmark overall.

So they took a bit of a different approach to it. They couldn't just apply a scaling factor to it; they didn't feel that was appropriate.

MR. RUBENSTEIN:  And does this lead to -- say they had done a scaling factor.  Are you aware if that would have led to more management positions in the benchmark, or less?

MR. BLAZANIN:  I'm not sure.  Ms. Carmichael and I were just discussing.  We pulled the management function out again because they couldn't apply the scaling factor.  It was a little bit unique, so they looked separately and tried to determine where we were relative to the benchmarks.

I think if you look on the subsequent page on the functional basis, you can see the management function is close to benchmark, if they just applied the same technique of scaling factors.  They didn't feel that was appropriate and couldn't provide us good information in terms of where we reside, so they used this approach.

MR. RUBENSTEIN:  I understand.  My question was just if they had.

MR. BLAZANIN:  I don't know how it would look.  I don't know.  They didn't feel that was an appropriate way to do it.

MR. RUBENSTEIN:  As I understand from -- I think you brought Mr. Millar to Society IR 3.  But you were showing that it’s your view in 2016, you were now not at the benchmark.  Have I understood that?

MS. CARMICHAEL:  When we looked at how we budgeted for 2016 to ensure we would get to benchmark level, because in 2014 we were still four percent above.  We wanted to ensure we could get to benchmark level, so we budgeted for a lower number and what we did was we didn't just achieve that number, we were below that number.

One of the interrogatories I referred to yesterday showed that as of March 2016, we were below -- sorry, it's issue 6.2, SEP 3, we were below by 148 in actuals --


MR. RUBENSTEIN:  Page 61 of the compendium.  Sorry, maybe I --


MS. CARMICHAEL:  So based on the benchmark numbers or the benchmark categories, we know we were meeting the benchmark, probably were less than benchmark, and then we looked at also the other categories that were not benchmark -- not included in the benchmark, so the 2000 number that related to the CANDU specific groups.  And we also looked at the number there and just generally looked at what our numbers are now, and we reduced in that area as well.

And then corporate allocations or corporate groups have also been reducing through business transformation.  So overall, we believe and we're sure that we have met the benchmark and in fact suspect we're below benchmark.

MR. RUBENSTEIN:  I understand that.  But what you're comparing -- when you mean benchmark, you're comparing 2016 numbers to 2014 numbers, correct?

MS. CARMICHAEL:  Benchmark is 2014, yes.

MR. RUBENSTEIN:  Why didn't you, considering we were going to be in this proceeding for rates for 2017 onwards, would you not have had Goodnight do an updated study to look at 2016?

MS. CARMICHAEL:  We also knew the industry itself is was increasing in size for FTEs, so we knew we were reducing, the industry was increasing.  We get newsletters from ScottMadden suggesting that.

So we felt, just based on the fact that our targets were benchmark and we were below targets, and the industry was escalating in terms of head count to cover positions related to security, cyber security issues, Fukushima, increased need for staff regarding things like that, we felt confident and comfortable that we were within benchmark.

It's a big study to undertake, and we are also always looking at value for money when we spend our dollars.

MR. RUBENSTEIN:  If I can ask you to turn to page 78 of the Staff compendium, this is Staff interrogatory 110.  And in this interrogatory, you're asked about the minimum complement and the preface to the interrogatory says, and this is on line 20:

"In response to undertaking J 5.3 in the 2011-2012 payment amounts proceeding, OPG provided a minimum complement data as set out in the operating licenses.  Based on five shifts, this minimum complement for Darlington was 475 people and Pickering was 630 people.”

And then in part B, you were asked has that minimum complement data changed since undertaking J 5.3 was filed.  And your response, which is on the next page, part B, you say the minimum complement is currently 67, previously 84 for Pickering, and for Darlington, it's either 54 or 58, depending on if you're operating some of the fuel handling trolleys.  Do you see that?

MR. OWENS:  Yes.

MR. RUBENSTEIN:  Just to step back, so we can understand this.  As I understand what the minimum complement is, it’s a CNSC requirement for the minimum people that you require to operate the station; that's the 67 and the 54 number, am I correct?

MR. OWENS:  Sorry, that is not correct.  It's a minimum number of people required to respond in the event of a station emergency.  It has nothing to do with the number of people required to run the station.

MR. RUBENSTEIN:  So it’s not how many people you need to have at the station at any given time?  I don't mean to run the whole station forever, just at any given time.  That's what I thought that was.

MR. OWENS:  No, it’s strictly for emergency situations.

MR. RUBENSTEIN:  So if there is an emergency, you need to have 54 people around -- maybe you can explain it.

MR. OWENS:  On five crews.  So at Darlington, we need a minimum of 54 people.  Each one of those people is assigned a specific duty that they have to respond to in the event of a station emergency.  It has nothing to do with the amount of people we need to run the shift.

MR. RUBENSTEIN:  And what is a -- how do you classify a station emergency for the purposes of this?

MR. OWENS:  So an example would be a Class 4 station power outage, where we lose all Class 4 outage in the entire station -- loads to pieces of equipment like service air and instrument air compressors.  So these people would each have a specific duty, where they do accounting purposes, for accounting purposes, we dispatch these people to restore the loads in the field, and we practise and drill these -- every one of these scenarios, and the CNSC witnesses some of these drills.

So it has nothing do with the number of people to maintain the plant, it's only to react in emergency situation.

MR. RUBENSTEIN:  So this is the minimum complement in addition to the people that you need to be at any given time there to run the plant.

MR. OWENS:  To run the plant, to do -- operate and maintain the plant; that's correct.

MR. RUBENSTEIN:  All right.

MR. OWENS:  It's only associated with the accident series.

MR. RUBENSTEIN:  All right.  If we can turn to, again, just sticking on the Staff compendium, to page 62, and I'm bringing you here because there was a discussion -- there was a significant discussion with Mr. Millar yesterday essentially about why -- there's -- if the Darlington refurbishment and units going out of service, why the base OM&A costs are not really fluctuating very much, if at all.  Do you recall that discussion?  Generally?

MS. CARMICHAEL:  Sort of, yes.

MR. RUBENSTEIN:  And I understood there were two main reasons for this.  The first was that most of your costs are fixed, so you need the same amount of people doing the same amounts of tasks.  Even if one unit is offline, there's still a lot of things that your base OM&A individuals still need to do.

And then the second reason was that for those where maybe there are -- there is a variable component, and if you use the example of operators, you know, the cost to train these guys just doesn't make it -- make sense to lay them off during the refurbishment.  Is that a fair encapsulation of the rationale?

MS. CARMICHAEL:  I think I mentioned more that, but that was one of the areas I mentioned.  I mean, at the end of the day Darlington costs do remain fixed, because there are a lot of integrated systems that, just because you have one unit down, you still have to maintain the systems for that -- support the whole station.

So those are things that cannot go away.  Then there's services that continue to be provided for Pickering and Bruce, particularly tritium removal facilities.  So there's a whole bunch of things that just can't go away.

I mean, just like security -- security, you know, protects the perimeter of the station.  Just because one unit shut down doesn't mean that there is a direct link to reducing those security numbers.  And in fact, there are other costs that go up with the, just the amount of extra work that's going to be going on and the amount and volume of people coming through the station.

MR. RUBENSTEIN:  With respect to, say, the operators and the portion that is variable --


MS. CARMICHAEL:  I didn't say the operators were variable.

MR. RUBENSTEIN:  I'm sorry, I'm using the term "variable".  At least the -- that was an example of something where there may be more flexibility, I think is probably more --


MS. CARMICHAEL:  Yeah, I did not say that that was -- there was a flexibility there.  I just said that it would not make economic sense to fire these people or lay them off.  They have to train.  Training is years in the making, so it's not that they're -- you know, they just show up that one day and we train them and then they're off running the nuclear plant or the panel.

So these are -- what we have is a workforce plan for these training operators.  We know when they come in, we know how long they take to take to the program, what the attrition rate even of the program is.

And so we're always balancing that, and so we have a plan that we can come -- when we bring these units back up, and the future of the units are 'til 2056.  We know that we have operators trained and ready throughout that whole period of time.

MR. RUBENSTEIN:  I understand that.  My question was, I understand the economic rationale for why it would make no sense.  I'm not necessarily disagreeing with you about that at all.  My question is, would we not expect then, because you're going to keep these individuals around for the economic reasons you're saying, that we would see things like a reduction in overtime?

MS. CARMICHAEL:  No, because, as I mentioned, there's more work that's actually being done by maintainers and operators.  I'm not talking about authorized nuclear operators at this time, but just in general there is going to be more work that's going to be done on that unit to ensure that we're optimizing the refurbishment period.  So the unit is down, it's defuelled, dewatered, so we have the opportunity to inspect equipment that we haven't even been able to get access to, and some of this equipment is behind walls that we, you know, are going to have to tear down and get to and inspect and insure or even repair, or preventative maintenance, provide preventative maintenance on them, so that during the next 25 years that that equipment is still working effectively for the plant.

So all of that work, there's certainly a significant amount of work that's going to be done.  That could incur overtime and will incur overtime.  And so that's -- we don't believe that there's a direct link between these things.

MS. LONG:  Mr. Rubenstein, were you asking specifically about overtime of nuclear operators?

MR. RUBENSTEIN:  Yeah, I mean, I think the answer -- yes.  Well, we can use that as a...

MS. CARMICHAEL:  I don't know how much nuclear operators per se, but there's nuclear operators and then there's authorized nuclear operators -- that you were referring to the trained --


MR. RUBENSTEIN:  Yeah.

MS. CARMICHAEL:  -- the trained people?  And so most of the maintenance and operation work around these equipment are going to be by maintainers and operators, not authorized nuclear operators.

MR. RUBENSTEIN:  Sorry, what's the difference between a nuclear operator and nuclear authorized operator?

MR. OWENS:  So a nuclear operator generally just does the -- do the routines and provides isolation on the equipment for them to do the work.  The authorized nuclear operators are the ones at the panel running the units.  But they --


MR. RUBENSTEIN:  The guys at the control centre.

MR. OWENS:  That is correct.  But they can also be used as issue authorities and provide clearances for the workers as well, and that's how we're using them on the Unit 2 refurb right now.

MR. RUBENSTEIN:  If I can ask you to turn to page 92 of our compendium.  This is just the beginning of the executive summary on the Pickering extended ops approval business case.  If we go up to point number 1.  I thought it encapsulated the business case in a sense for why extended ops should be approved, and it says:

"Extended operations for all six Pickering units beyond the end of 2020 shows economic value and qualitative benefits to OPG and the Ontario electricity system.  Based on this assessment operation of two units to normally -- to nominally 2022 and the remaining four units to nominally 2024 is recommended."

I want to ask -- and just to be clear, when you're talking about the economic value to the Ontario electricity system, that's the IESO analysis and that's your analysis, correct?  That's what you mean by that?

MR. BLAZANIN:  Yes, the economic value that we quoted is based on the economic analysis that we did and the IESO analysis we were looking at, both pieces of information, but the numbers quoted in here were the numbers that we had developed.  There was an economic value of 5- to 600 million, I believe.

MR. RUBENSTEIN:  So when you talk about the economic value and qualitative benefits to OPG as compared to the Ontario electricity system, what are the benefits to OPG?

MR. BLAZANIN:  Well, there's a cash-flow benefit in terms of additional generation that we're producing for the company.  There is a net income associated with that, obviously, so there's financial benefit.  There's employment that continues for the employees that are employed by OPG, and then the economic benefit that that stimulates within the community, et cetera.  There's greenhouse gas emissions that are avoided because Pickering is running longer versus an alternative gas-fired generation potentially that would replace Pickering, so it's those benefits that we quantified in terms of the analysis.

MR. RUBENSTEIN:  So I get the economic value of the Ontario electricity system, how that affects ratepayers, the benefit to ratepayers.

Do any of those values -- is there any benefit to the ratepayers for the benefits that flow to OPG that you're talking about here?  That are independent of the ones that would also show up in the Ontario electricity system?

MR. BLAZANIN:  I think there's an overall benefit, there is value to this.  We have an asset that has a longer life.  We've demonstrated from a technical perspective that we can achieve longer life.  It adds value in terms of being able to provide base load generation during a time of high refurbishment.  We understand there is going to be multiple units going off line, and it provides stable base load generation during that period; so there's value that way.

There is obviously a revenue stream for OPG that Pickering will provide during that period of time.  And so we're producing about 62 additional -- during that time period, 2020 to 2024, we're producing almost 69 terawatts of additional production during that time period.

MR. RUBENSTEIN:  If the IESO analysis and your analysis were re-run -- I'm not asking you to do that, but if they were re-run and the answer showed there was no economic benefit, would OPG still believe this project is reasonable?

MR. BLAZANIN:  It's a complicated question, all right. And it's complicated because you're looking over a long period of time.  You’re not looking over a one or two-year horizon in terms of investment.  You're talking about a major facility that produces about 10 percent of the power for the province of Ontario.  It provides reliable, sustainable base load generation, and there are a number of factors could swing the economics up and down.


We talked about things like gas prices yesterday, and I believe there were numbers provided that showed that gas prices were coming down generally.  So could that affect it?  Sure.

But then there are other things like carbon prices, and we're seeing carbon prices coming into play with the cap and trade system and everything else, and I believe the recent floor auction was around 18 to 20 dollars that was based on that, and we'll see how that transpires.

So there’s a lot of things can fluctuate.  While in a moment's time, you could have a positive benefit, something could turn that economic benefit negative.  But then a year later, it could turn the other way as well.

So it's complicated because you're trying to run a major facility for an extended period of time.  There's a significant investment here and you can't just turn and turn it off at a moment's notice.


MR. RUBENSTEIN:  If the analysis of your analysis and IESO's analysis were re-run today, based on whatever the most updated information, and what came out of that was either no benefit or a slight disbenefit, would you still be asking this Board to approve this project?

MR. BLAZANIN:  Yes, I think we would be, because there are other benefits that I think the IESO talked about, and they didn't quantify the value of having Pickering on the system during the time of the high refurbishment cycle that was going on.

There's a value for having this asset on the system during that period.  It displaces potential future generation that needs to be procured.  It mitigates risk associated with the number of contracts that are coming to term, as Mr. Pietrewicz described.  It provides sustainable, reliable generation during the period when we are going through a heavy refurbishment cycle.


So they didn't quantify the value of that; it's difficult to quantify the value of that.  But that was all incorporated in part of the analysis and the decision-making process.  It wasn't just one factor that was a determinant as to whether you should move forward with this project or not.

MR. RUBENSTEIN:  Is that your assessment of the situation, or is that your understanding of the IESO's assessment, that if their analysis came to the same thing, they would say still go forward with this project?

MR. BLAZANIN:  I can't speak for Mr. Pietrewicz.  I think he provided a significant amount of information and testimony here, in terms of the value of Pickering and why they believe Pickering had value going forward.

OPG's position is that Pickering is a valuable asset that provides sustainable generation and can for this refurbishment cycle, and there is value to moving forward on pursuing extended operations to 2022-2024.  And we're confident we can achieve what we set out to do when this business case was developed.

MR. RUBENSTEIN:  I have another area, and I'm not sure if -- it may go a bit through lunch, and I don't know if based on a 12:15 schedule, the panel --


MS. LONG:  That's not a hard time, so we can break at 12:30, if that allows to you get partway through your next section.

MR. RUBENSTEIN:  Thank you very much.  If we can turn to page 93 of the compendium --


MS. CARMICHAEL:  Repeat that, please?


MR. RUBENSTEIN:  Page 93 of my compendium.  We had asked in SEC 46 to provide a list showing, for all the in-service additions between 2014 to 2016, the forecasted cost, its actual cost, and an explanation of the variance if there is a variance of plus or minus 5 percent.

And your response was:
"There are no projects with actual or forecasted costs that exceed the approved cost, i.e. total project cost including contingency in the most recent BCS.  Projects obtain approval for increased costs or over variance approvals or superseding business cases before the approved amount is exceeded.  No explanations are provided where the in-service amount is less than the approved cost.  An outcome where the final in-service amount will be less than the approved amount is not unexpected, since the approved amount includes contingency which may not be used in some cases.”

Do you see that?

MR. LAWRIE:  Yes.

MR. RUBENSTEIN:  We asked you -- so as I understand this, what you're saying is that there are no projects that will have plus or minus 5 percent where they're above the most recent superseding business case, business case over variance analysis, that you've got approved by your Board or management, correct?

MR. LAWRIE:  What we say was there’s no projects with actual or forecasted cost that exceed the approved cost from this table of information that was asked for.

MR. RUBENSTEIN:  Just to be clear, when you're talking about approved, it's what you mean approved is either the most recent business case, superseding business case over variance analysis -- someone has approved the latest variation of the budget?

MR. LAWRIE:  Yes, we do not, as a requirement, we do not allow our project managers to exceed expenditures above the approved amount and where they are forecasted below approved amount, we bring forward either a variance over variance approval or superseding release to identify the funds that are needed in excess of what the previous business case was and the variances with them.

We have several of those in our evidence where, we show we've had superseding releases or over variance approvals.


MR. RUBENSTEIN:  This interrogatory -- the chart goes for a couple of pages I haven't reproduced.  But the overall variance is a negative number and that's, as I understand what you talk about at the end of this response, that should not surprise anyone because there will be unused contingency after the latest version of the budget.

MR. LAWRIE:  Yes.  As I said, we don't allow our project managers to exceed the release without already coming ahead and giving management time to review and approval funds.  That's part of our financial controls.

MR. RUBENSTEIN:  We asked at the technical conference to provide a different version of this, and this was showing -- and you can see this on beginning at page 94, showing the variance from the first execution business case and the variance from that.  Do you see that?  That's the two grey --


MR. LAWRIE:  The two grey areas, yes.

MR. RUBENSTEIN:  All right.  And when I do the math --and you can take this subject to check, but when I just do the simple math over the four pages of all the projects, for the tier 1 projects, I get the variance -- well, when I do the math for all the projects, I get about 11.72 percent more than you originally proposed in the first execution business case.

MR. LAWRIE:  Subject to check, yes.


MR. RUBENSTEIN:  Does that sound reasonable to you?

MR. LAWRIE:  Well, scanning down the line, there are more positive variances than negative variances.  So subject to check, there are some that are -- there's actually a large number that are fairly small.  And there’s a few that are fairly large.


So on average in terms of total numbers, a quick scan here without actually doing the count, there are a large number in terms of individual projects that are under and then there’s a few outliers, that we've previously discussed here in this proceeding, that are a large amount.  And that would be the auxiliary heating and the OSB.

They show incrementally very large, but then if you flip to page 95, there's a large number of projects are under.

MR. RUBENSTEIN:  For the tier 1 projects, I get about 40 -- close to 42 percent more than the -- those are the big projects -- than the total first execution business case.  Does that sound --


MR. LAWRIE:  Subject to check, yeah, because it does have two large over-variances.

MR. RUBENSTEIN:  But because you have -- you've gone to get -- you've either had superseding business cases or variance -- over-variance analysis, it doesn't -- you know, unless we're looking at the first execution business case, we don't -- it doesn't show as you've overspent, correct?

MR. LAWRIE:  We don't overspend projects without approval.  Meaning that we --


MR. RUBENSTEIN:  You've gone over budget?

MR. LAWRIE:  Well, there's the approved release, which is the amount we're authorized to spend, and we seek approval from our management team at the appropriate authority level prior to exceeding those costs.

MR. RUBENSTEIN:  So how do you -- this is where I get a bit confused.  As I understand, your process is, project's about to go over budget, you have got to get someone, get some approval, and that's your new total final cost, and if it happens again you -- either superseding business case or variance analysis, and that's the new total approved cost, correct?

MR. LAWRIE:  Correct.

MR. RUBENSTEIN:  So internally what do you consider when a budget is over budget?  I would look at what was the original cost, that first business case.

MR. LAWRIE:  Yes, so from a performance measure, in terms of project performance, we identified that it's the first execution release, is the number to measure performance against, and I've --


MR. RUBENSTEIN:  So when I look --


MR. LAWRIE:  -- also -- and I've also identified that some of our projects that we first went out of the gate with in terms of using our new ESMSA contractor in around 2012, a number of years ago, they went forward in the business case in that first full release with an overstatement of the quality of cost estimate, and in fact if we take a look at some of those projects, they had very little expenditure on them before it went into a full release, and that's indicative of not having completed sufficient engineering to have a high confidence estimate, so they were more around the Class 5 level.

MR. RUBENSTEIN:  So as I look at this -- and I have 11.72 when I add them all up -- that's a pretty significant amount that you're overspending on a total basis.  Do you agree?

MR. LAWRIE:  In terms of comparing it to the first execution BCS?

MR. RUBENSTEIN:  Yes.

MR. LAWRIE:  Yeah, there are some projects that are significantly over that amount.

MR. RUBENSTEIN:  Well, on an overall basis, and that includes the overspends, the underspends, everything in between, I get about 11.72 percent.  That seems significant to me.

MR. LAWRIE:  Well, you also have to take a look at perspective of what an estimate is, and estimates that were used in those business cases had a certain class level, and I've talked about where the class level investment in some of these projects was overstated at a Class 3.  But if you take a look at the overall perspective of class levels and what they mean, if I can flip you to -- I think we have it in one of our references here, the table.  If I can flip you to D2, tab 2, schedule 8, and they provide -- sorry, sorry, page 3.  My mistake.

So this is the AISC estimate template in terms of classes of estimates and the expected range of accuracy at the end of the day.  And so when we've put forward our very first execution BCS we're going to have a certain level of confidence on the class of estimate.

And for a large pool of projects on average you would expect, based on these classes on average -- there are always some outliers -- they would fall within the expected accuracy range at the end of the day.

So in terms of a desire to have a Class 3 estimate range, we would expect a portfolio of projects to end up between minus 20 to plus 30 percent of that stated amount.

So if you've identified an average of 11 percent over, we appear to be within that range for a Class 3.

MR. RUBENSTEIN:  But why would I not -- look, I mean, they go both directions.

MR. LAWRIE:  Yes.

MR. RUBENSTEIN:  So why --


MR. LAWRIE:  And some projects I've identified and are shown are under.  And that's how you get an average, right?  Some are up, some are down, and --


MR. RUBENSTEIN:  But the average is not zero, it's plus 11.72 percent.

MR. LAWRIE:  Absolutely.  And what we said, based on a class of estimate, right?  So we're going forward with a business case and we're projecting forward what the project should cost based on the amount of work, based on the risk, and the contracting that we're using, and that arrives at a particular price for the project.  And that has a range of confidence level in it.

And our desire is always to get that, and we drive our project and our contractors to basically deliver it for that amount, but there is some risk that a project may go over, and we have process and controls in place for management to review and approve or not approve that going over, but on a portfolio level we're consistent with these amounts for the confidence estimate level, assuming most of these are in the Class 3 range.  I believe a lot of them were probably closer to a Class 4 or 5 in some of those cases we talked about with OSB and AHS.

MS. LONG:  Can I understand what you're doing on a go-forward basis for the projects that appear in this application?  So you talked about 2012 and how there was a difference in how you go about things, but can the panel feel fairly confident that the projects that appear in this application on a go-forward basis are Class 3 or better?

MR. LAWRIE:  We would -- no, I would not say that these projects that are listed in this table here, because they've started sometime earlier, wouldn't -- would be a Class 3 or better.  They may be, actually, a Class 4.  We would have to look at each individual project, and then I would actually have to do an independent review, and that's the process we're using today in our gate process, is where we apply independent review of the quality of the estimate the project manager is putting forward before it gets to the gate so the gate panel members understand this is the project, this is the scope, this is the estimate, and here's the independent assessment of the class of that estimate.  Is it really a Class 3?

Our objective is to move forward with a Class 3 estimate into execution and repeat type projects probably into a Class 2, because you have got some data from a previous project being at a higher confidence level, but some projects based on necessity may have to progress into certain phases, like long lead material procurement, and we may not have a Class 3 estimate for the entire project, because we've only identified certain long lead design components that need to be procured so that they're available for the installation date while we're still completing the engineering, so there is -- that may in fact be a case where you have a Class 4 for the entire project and maybe only Class 3 for the long lead materials that we're procuring, so sometimes a gate package may be broken out into different confidence levels depending on which elements are moving forward.

MS. LONG:  Thank you.

MS. FRY:  Can I ask, so you say when a project looks like it is going over budget you have to go to management for approval, and you said management might approve it or might not approve it.  Can you just talk -- what would the process be if you were in an instance where management did not approve what you were asking?  What would happen then?

MR. LEHMAN:  This mic is off, so...

So I can answer that question.  So typically for a project like that it comes to our AISC, which is our asset investment steering committee, and that is a basic committee of senior staff from projects from the station and from finance, where we look at the cost and we look at the dollars in the portfolio and the reasons for that cost, so there's a -- it's quite a challenging process, where we basically are looking for what's the reason for the increased expenditures, who is the accountable person for that, and can we accommodate that change within the portfolio.

MS. FRY:  But basically I'm assuming the bottom line is you either go forward with the project at the increased cost even though management might not be happy or you look at the scenario of terminating the contract which, from an economic point of view, might not be feasible.  Is that basically what happens?

MR. LEHMAN:  Yes, that's correct.  There is also the option of changing scope, so we may -- you know, as a quick example, perhaps it's a motor replacement program, and we plan to replace ten or 12 motors.  We look at the cost, the per piece cost is higher, so one of the options we may look at is, okay, what's the absolute minimum we can go with.  Let's replace eight motors as opposed to 12.  So there are those discussions as well.

MS. FRY:  How often do those kinds of discussions happen?  I'm not asking for statistics.  I mean, is this rare?  Is this common?

MR. LEHMAN:  Well, I can tell you that -- so the asset investment steering committee meets on a monthly basis, and prior to the AISC meeting at each site we have a project advisory committee that meets to review those, so very often a project -- an increase could get rejected at the site level and in fact never make it to the AISC.

But on a monthly basis, you know, we have a very large portfolio.  I would say there's usually several at each AISC meeting.

MS. FRY:  Thank you.

MR. LAWRIE:  Just to clarify, those wouldn't necessarily be exceedances to the business case full release.  A lot of times, they're coming forward -- in fact, most of the times they're coming forward and seeking the contingency draw-down that particular business case.

So we actually apply that rigour to the allocation of contingency that's within the approved BCS relief.  So management is aware and challenging what elements, what breakdown structures of that project are exceeding the planned value and need the draw down to contingency.

So we have that review and that rigour at our AISC meeting as well.

MS. FRY:  Thank you.

MS. SPOEL:  Let me ask a follow-up question.  I understand the situation perhaps where there's a number of items, like ten motors versus -- you know, it’s too expensive for a motor, so can we do 8 instead of 10, presumably spring work out over a longer time period to get it all completed.

But if it's one bigger project, like let's say the DN auxiliary heating system, as a practical matter, is anything like that ever turned down?

MR. LAWRIE:  We have had an example of one project where we deferred because the need had changed.  It was a large project, as I recall approximately $40 million, that’s our weld overlay.  So we had launched a project, a number of projects actually, to deal with feeder thinning.  These are the pipes that circulate the coolant from the steam generators through the reactor, and they were thinning.

We were measuring -- as part of our periodic inspection program, part of the scope of work that we do in our planned outages, we do measurements to ensure these pipes remain within their specified thicknesses.  So we were identifying some thinning, and embarked on a program that would make sure that we replaced them well before they got anywhere near the design limits for strength.

Part of the initial planning for that work is we thought there would be a very large number to replace, based on the initial measurement we saw in the projection of thinning rates.  From that, we launched a number of projects to address that, so that it wouldn't impact our outage critical path as much.

The simplest way is to cut the pipe out and weld in a new pipe, but that requires a significant amount of work.  We have to remove the fuel from that channel during the outage.  We have to freeze the pipe so that we can drain the heavy water out, and then workers actually have to work at the reactor face to cut out weld-in, inspect, and re-establish that pipe.  So it is fairly extensive.

We were looking at ways where we could address that need in a much more cost effective manner, and some of the technology that was available at the time that needed to be developed for our application in nuclear was to weld metal on the outside of the pipe to build-up the wall thickness in that very localized area that was seeing the thinning.

So we prepared a business case to go forward and start the development, and thought that project at a class 5 level would be around 40 to 50 million.

Subsequent outages as this project was going on determined that the initial thinning rates were very conservative and in fact, we didn't have to replace as many feeder pipes.  So based on the change in need, we deferred that project.  And in fact, I believe we're going to be cancelling that project.

So that's an example where a project not necessarily was projecting to over spend, but the review identified it was no longer needed based on more current data, and we deferred that project.

MS. SPOEL:  I was asking about ones you were projecting to over spend, where you’re actually embarking on the project and it appears you've underestimated the cost by 50 percent.  It's going to be twice as expensive as you originally thought.

As a practical matter -- and I'm glad to hear that if you determine that work is not required, it doesn't get done.  That's comforting.  But what I'm wondering is, as a practical matter, when you go to get a higher release or you have a business case as to why a higher budget is needed, does it ever happen that anything other than approval of the higher amount of money is the outcome where it's not a case where you can defer part of the work to another year, or not do the work.

If you've got work ongoing and it turns out you've underestimated the cost, as a practical matter does it get approved to continue at the higher estimate?

MR. LAWRIE:  I can go through and there's maybe one or two.  I do have one that comes to mind is at Pickering, we were had a project to do the governor upgrade, the governor control upgrade because we were having issues with the governor.

The initial project cost -- I forget the exact amount; wasn't very large.  But the subsequent release came up and identified it would be significantly more expensive, and we felt that would not give us value for money and that project did not proceed.  It was part of the -- we started the definition phase, looked at the type of technology we would apply, came back for the next release in terms of it's going to be this much more, and the management team said no, that's not sufficient value for money to expend that large amount on a controlled upgrade for the governor system.

I think you're asking for is a project near its end,  near completion.

MS. SPOEL:  Some of these things are critical, and obviously that one wasn't critical because you were able to manage -- my understanding from the evidence so far is that, especially when you’re operating a nuclear plant, there are a number of items that are critical, they're required, they have to be done; CNSC requires you to do them or they are simply required for safe operation of the plant, and obviously that work needs to be done.

In situations where the business case is a cost effective thing isn't met, that's one thing.  But if it's a project that is in fact required -- CNSC, let’s say,  requires you to do that, do you just sort of bite the bullet and carry on, or does management bite the bullet and say, okay, it's twice as expensive as you told us it was going to be.  But I guess we have to do it, so now we have to do it.  Is that in practice what basically happens?



MR. LAWRIE:  Yes, we go through a very rigorous review of the causes to make sure we can get the lessons learned applied for future projects of what got us into an undesirable situation.  But we may also provide direction to the project manager on how to manage the project going forward.  That may mean changing the contractor.  It may mean scope reduction to give us benefits, but not maybe some of the longer term benefits because of cost constraints and so forth.

So those reviews do occur and some of those decisions and in the past, we have changed contractors midstream for performance things.

MS. SPOEL:  Thank you.

MS. LONG:  Mr. Rubenstein, does it make sense to take our break now?

MR. RUBENSTEIN:  Yes, just a follow-up on this discussion so we don't lose it.

MS. LONG:  Okay.

MR. RUBENSTEIN:  Are you able to provide, in a broad sense, what percentage of the capital dollars in the given year would fall into the category of we've got to do this work and if it's over budget, we’ve got to bite the bullet type versus there's flexibility, so maybe we can move it?

Order of magnitude; obviously I'm not asking for a specific dollar amount here.

MR. LAWRIE:  That's very different.  Most of our project work is regulatory driven, and so the elective option to defer it is limited.  We have had some projects we've deferred, like roof replacements and construction of a new water treatment plant.  We’ve deferred those to balance our portfolio, to stay within the ceilings Identified.

And that's part of our asset investments steering committee process, to maximize the projects within the set ceilings.  But are you talking about projects that are going into over variance that we would then defer to avoid over variance?

MR. RUBENSTEIN:  I'm trying to understand the discussion you just had with Member Spoel about -- as I took it, there are two buckets, the ones where the cost is over, but we've got to do it; it's a regulatory requirement, it’s a safety requirement and there's no choice.

And then there was, I assume, a smaller group of projects where maybe we can defer, we can change the scope, there's flexibility.

I just wanted to have a magnitude sense of -- if we were looking at any given year of your capital budget, which would fall in the first bucket and which would fall in the second budget?

MR. LAWRIE:  I don't have that analysis offhand, but I can tell you that our basic portfolio project management process has a number of projects that are started each year, and we call those the new starts.  We start projects so we have a forecast to spend the entire capital budget that's allocated.

We have projects that are coming forward, as we’ve talked about, needing to draw down a contingency.  And so the portfolio management process looks at all the demands for capital budget, on an annual basis as well as in the future, and they make decisions to slow or defer some projects to stay within those capital ceilings.  I’ve mentioned a couple already, in terms of the water treatment plant and the roof projects were deferred, so that we could both manage the portfolio ceiling as well as resources to execute the work program.

MR. RUBENSTEIN:  Just before, there were questions from the panel and Chair Long's question about what are the projects that you're asking for in this, what class are they at.  And you said some are going to be class 4, some may be higher.

If I understand that, based on your first execution base
it's 11-point -- over 11 percent higher.  Is there an expectation then for the projects that you're seeking approval for that will go in-service in 2017, '18, '19, '20, and '21 we should really just add over 11 percent to that budget?

MR. LAWRIE:  No.

MR. RUBENSTEIN:  Why not?

MR. LAWRIE:  Because we've taken the forecast amount of our capital in-service as best as we can forecast, and believe that those are the amounts that we're striving to achieve.  Some projects will come in under.  Some projects will come in a little over.  Some projects may get deferred slightly.  Some may get advanced.  And we look at all those attributes and get the forecast amounts for the capital in-service amounts.

Some of the amounts in those business cases are not capital in-service amounts, they're removal costs, so they're not placed in.  So we look at the actual forecast from the project managers and we forecast the annual cash flow.

MR. RUBENSTEIN:  But as I understand from the 2014 to the 2016 if you look at your final versus your first business case it's about 11.4 percent, so why should we not expect when we're having this conversation, I guess, in 2021, we shouldn't expect the same thing if I asked you for the exact same table for the 2017 to 2021 projects?

MR. LAWRIE:  Well, we're actually implementing a number of improvement initiatives to achieve our objective, which is deliver the projects for that first full execution release amount, so we're actually looking at improving that performance, and we are confident that we will achieve that, and that's why we're relying on those forecasts, and those improvement initiatives we talked about, and I can talk about them in more detail, is the gated process that provides the rigour review in terms of, we have a Class 3 estimate for projects going forward, right, so projects that are being submitted for gate approvals this year are going to be supported by an independent review for the quality of the estimate, the rigour in the schedule, the risk and the uncertainty and the contingency amounts to go forward.

MR. RUBENSTEIN:  But I thought you don't have -- the forecast amounts in this case for the projects going forward are not at a Class 3?

MR. LAWRIE:  Not all of them, because some of them have been already approved full releases and are underway, but for -- some of these projects are coming up and going forward, and those ones that have a going-forward amount are -- will be supported by a gate release that is a Class 3.

MR. RUBENSTEIN:  But the projects that you're seeking to put in-service in this application where you have -- has not hit that gated process that requires a Class 3 estimate, so how can you assume that they're going to come in on budget?

MR. LAWRIE:  Well, one of the elements is we haven't updated our evidence since we submitted it, and we've had an over-variance on the AHS project, for example, with approved release for 107, and in fact we're sticking to the original capital in-service forecast in our rate table.

MR. RUBENSTEIN:  But I'm talking about projects that are going to go in-service in 2021.  I mean, that's a sizeable time away.

MR. LAWRIE:  Yeah, so the -- we would have to take a look at the table to see the amount forecast that -- because we also have a fairly large amount in the unallocated, because those projects haven't been started yet, so if you take a look at the allocated versus unallocated -- and I can pull up the evidence here for you.

So we refer to it as the supplemental capital in-service amount, and this would be found on D2, tab 1, schedule 3, table 4.

Okay.  So if I can bring you to line 22, the little table at the bottom of the page.  So that supplemental in-service amount at line 22 for the year 2021 that you're referring to shows that that's the amount we're forecasting for projects that have not yet started or have not had a subsequent business case release.

And for those projects they will be the candidates that will go through the more rigorous process of our gated reviews and at a much higher confidence level will get the class of estimate correct.  It will be supported by a rigorous risk review, as well as the appropriate contingency, so our probability of hitting those is much greater.

MR. RUBENSTEIN:  But for the purposes of setting that number -- and we'll just use 2021 as an example, where you have $157.6 million -- you're not -- you haven't done that yet.

MR. LAWRIE:  We haven't done that yet, because those projects have not started yet.

MR. RUBENSTEIN:  I understand.  So it may be that when we're talking about those projects after the fact they could come in 11.42 percent over budget.

MR. LAWRIE:  And they could come in 11 percent under as well.

MR. RUBENSTEIN:  All right.  Those are my questions for this portion.

MS. LONG:  Okay.  You're going to continue after lunch?  Okay.  So we're going to take a one-hour break.
--- Luncheon recess taken at 12:30 p.m.
--- On resuming at 1:38 p.m.

MS. LONG:  Mr. Keizer?
Preliminary Matters:


MR. KEIZER:  Madam Chair, two things actually.  The first is a minor preliminary matter, but with respect to undertaking 13.3, which you may recall is relating to the 2016 actual FTE numbers which you wanted to have filed in advance of this panel being completed, is now available.  I think copies are available, so that is completed.

MS. LONG:  Thank you.

MR. KEIZER:  And the second issue obviously arises from Mr. Elson's questions yesterday.  And if I can take you back, in the transcript at page 156, Mr. Elson asked the question which led to where we are today, which is in reference to an IESO report relating to Ontario reserve margin requirements 2017 to 2021, dated December 30, 2016.

He had asked about equivalent forced outage rates on demand and his question was whether OPG calculated the respective equivalent forced outage rates on demand for gas and nuclear.  And if he didn't, to please do so and provide what those would be.

So overnight, OPG has spoken with people who deal with the modeling and with respect to the equivalent forced outage rate on demand as referenced in that report, OPG does not calculate the equivalent forced outage rate on demand in the manner as described by the IESO.  It doesn't complete it.

To do it, it would require them to create a new model to do the same thing that the IESO does since the IESO's analysis, according to what's described here, is a measure of the probability that the generating unit will not be available due to forced outages when there is demand on that unit.

And so it's a probabilistic assessment which OPG does not do, and so it would have to create it.  And even if you were to obtain whatever methodology the IESO would do, it may not have the data because the IESO would have access to other data that it has.  So OPG would not be able to obtain it.

So with respect to that request, OPG has not done that, has not used that, and has not used it in the manner as described in the IESO's report.

MS. LONG:  Mr. Elson, you have your answer.

MR. ELSON:  Madam Chair, I'm not sure if the information is available now, but all of this related to how the differing availabilities at peak were addressed in the OPG analysis as between gas and nuclear.  And perhaps it's going to come by way of an undertaking, but it may help clarify this issue if OPG says, well, we didn't use EFORd, but we did use what.

And so if the panel is able to speak to that, it would be helpful.

MR. KEIZER:  Maybe the best way is if we could provide that response in writing by way of an undertaking.

MS. LONG:  You'll agree to do that?

MR. KEIZER:  Yes, we will describe then what we did with respect to forced outages in OPG's model.

MS. LONG:  Mr. Elson?

MR. ELSON:  That would be helpful.  Thank you.

MS. LONG:  Okay.

MR. ELSON:  And just in terms of the calculation of the EFORd, I understand that that doesn't require a re-running of the model.  What that requires is some sort of probabilistic assessment that is something that's outside the capacity of OPG.  But it’s not re-running the model; is that correct to say?

MR. KEIZER:  Ultimately, what we're saying is that the variable, as described in this report, is one probabilistic assessment which we have not done and is outside of what is currently done, and there would have to be some kind of consideration as to how to do that.  So that's where that is.

What we're attempting to do in the written undertaking is give you the assumptions related to forced outage rates that actually fit within the model.  So our expectation is there is no running of the model, because we're going to simply give the assumptions and the basis upon which they were included in the model.

MR. ELSON:  And my only other next thought is whether the IESO actually has these figures and can provide them, because if the EFORd is something that the IESO calculates, then it may be that this they have -- it's just a single figure.  So it would be the EFORd for Pickering and the EFORd for gas.

So if the IESO has those figures, if they could be provided, that would be appreciated, as was done through some of the interrogatories that went to OPG, and OPG went back to the IESO.

If the IESO doesn't have them, we won't ask them to do a special analysis to create them.  But if the IESO has the EFORd figures for Pickering and for gas, we would ask that those be provided.

MR. KEIZER:  I'm not quite sure what that gives you since it's going to be -- it may be an apples to oranges comparison, recognizing that they’re derived and assumed in different ways.  And to the extent they exist as data, I'm not sure what form they actually would take in terms of the probabilistic or the probability aspects that are there.

So I can't answer that question as to whether the IESO has it available or not.  I do have concerns as to necessarily what that will actually provide, recognizing they may be two very different calculations.

MS. LONG:  Mr. Elson?

MR. ELSON:  That would be helpful to us, because it would allow to us compare what OPG did and the methodology under the reserve requirement report.  Again, if it's not possible because the IESO doesn't have the figures, then of course we understand.

But if it's a question of going to the IESO, asking to see if they have it, and then filing it if they do, then it would allow us to do a comparison between how OPG has incorporated availability at peak and what the proper methodology is.

MS. LONG:  You want to be able to compare what OPG did and what the IESO did?

MR. ELSON:  No, compare what OPG did and the methodology that is prescribed by the IESO's reserve requirement report.  I'm not sure -- well, that's more specifically what we would be attempting do and would hope to do with that information.

MR. KEIZER:  So ultimately the report that Mr. Elson is referencing is a report relates to Ontario reserve margin requirements, and that obviously has a particular purpose with respect to the overall reserve requirements for the province.

In this case, there is an assessment of the Pickering extended ops which OPG has done.  There is an assessment which the IESO has done.  And there is also your ruling in respect of the motion with respect to updating or adding to new variables related to the assessment that the IESO has done.

So I'm not sure that actually adding in the equivalent forced outage rates on demand that the IESO does which, based on the document, they've only started doing in the fourth quarter of 2016, so this is a new analysis that they have just started doing.  I'm not sure how that fits within this case and what's before you, and the assessment of the evidence that's been filed with respect before you.

I don't think it really is -- or lends itself to that assessment.

MR. ELSON:  I think all I can say to that is that OPG's arguments about the use of this information are arguments, and they are best for argument.

What we're looking for is information which we believe will allow a comparison to be done that's helpful, and OPG can make its argument saying this is not the proper comparison, they can make arguments about those details.

And again, I think I heard in my friend's comments reference to not wanting to re-run the model, and again we're not asking IESO to re-run anything.  We’re just saying if they have already calculated the EFORd for Pickering and for gas, to provide with us those numbers.  I think to --


MS. LONG:  Help me understand, Mr. Elson, how this is going to help the panel.  As we do our assessment of what the IESO has filed in their report and OPG has filed in their report, those are the two documents that we're looking at.

Tell us how this will further our understanding, the information that you're seeking.  We don't have an IESO witness here to speak to it.  He has been and gone.

MR. ELSON:  Of course.

MS. LONG:  So how is this panel going to benefit from the information that you're seeking to get?

MR. ELSON:  If, for example, OPG has assumed that gas and Pickering are equally available at peak, but the EFORd suggests that Pickering would be less likely to be available at peak, let's say if it would have a forced outage rate on demand of 5 or 10 percent, then that would suggest that the OPG's model is flawed in that respect, because they have assumed that Pickering is going to be more reliable than it in fact is.  And that's relevant to their net benefit analysis.

If you assume in your analysis that Pickering is going to be more reliable than it in fact is by a proper methodology, then you are overestimating the capacity costs that are needed to replace it.

MS. LONG:  But don't we come back to the same place, Mr. Elson, that they filed a model and they've chosen not to update it or do other things that people have asked because they're relying on the model that they have filed, and ultimately we know that there may be changes to that model because it is dated and there are other things that people are proposing they could have done with it, but doesn't that go to the weight that we put on the model as filed?  I mean, if OPG decides that they're not going to update it or they're not going to make these changes, then they live with that, and that's their decision.  They are the applicant.  That's what they've decided to do, and this Panel will consider the reasons that they've decided that and consider what you've decided or what you propose that they could have done.

So I just don't know how much further we go in pointing out all the different ways they could have done different things.  That's what I'm struggling with.

MR. ELSON:  Absolutely, we will make the argument that the applicant has the burden in this case, and because they have not updated the net benefit analysis and used this kind of methodology we'll say that that evidence is flawed.  We would like to take another step further and say in particular we know that if you were to use a different methodology or a more appropriate methodology it would affect the economics by -- in terms of the capacity costs.

So it would take the argument beyond the step of saying OPG hasn't updated its analysis to saying OPG hasn't updated its analysis in a way that makes Pickering extended operations less economic.

MS. LONG:  Give us a moment, please.

MR. ELSON:  Of course.

MS. LONG:  We're going to take five minutes.

Did you want to add anything before we go and deliberate on this, Mr. Keizer?

MR. KEIZER:  No, I think I've said what we feel, which is effectively it's a number which is going to be calculated from a context which is entirely different than what's in this proceeding.

MS. LONG:  Okay.  Thank you.  We'll take five minutes.
--- Recess taken at 1:50 p.m.
--- On resuming at 2:06 p.m.
DECISION:


MS. LONG:  Thank you, everyone.  The Panel has deliberated and has made a determination that we will not require OPG to request that the IESO to provide the equivalent forced outage rate on demand.

OPG has stated that they did not use this information in their calculation; that is a fact that parties can refer to in argument.  Because it was not one of the factors used in the calculation, knowing the actual numbers and the impact will not be of assistance to the Panel because it was not used in the model.

That's our determination, Mr. Elson.  Thank you.  Mr. Rubenstein?
Continued Cross-Examination by Mr. Rubenstein:


MR. RUBENSTEIN:  Thank you very much, panel.  Before the break, we were talking about costs, and I want to move on to schedule.

If I can ask you to turn to page 99 of our compendium, as I understand what this table in the evidence shows is it shows for all your projects of over $5 million at the time of the last application -- sorry, all the projects where the costs were greater than $5 million in the 2013-0321 application were supposed to go in service in the test period 2014 and 2015.

It shows those projects and what the status of those projects are, and the projected actual in-service date as of the filing of this application.  Do I have that correct?

MR. LAWRIE:  Yes.

MR. RUBENSTEIN:  All right.  When I look at this table and count up the months difference between column C, which was when you expected it to be in-service in the last proceeding, and column F, which is the current in-service date, I get a difference -- and you can take this subject to check -- of 424 months for those 25 projects in total.  Would you accept that, subject to check?

MR. LAWRIE:  Subject to check.

MR. RUBENSTEIN:  So for those 25 projects, I get an average of 17 months per project behind schedule.  Would you accept that, subject to check?

MR. LAWRIE:  As an average.

MR. RUBENSTEIN:  In terms of numbers, I get 21 projects were late, 3 were early, and one on time.  And of the three that were early, they were all projects that were supposed to be completed either in late 2013 or in the first few months of 2014.  Do you see that?  The early ones are project number 6 --


MR. LAWRIE:  Yes, I see that.

MR. RUBENSTEIN:  This was a two-year test period application that you had forecasted in-service dates and essentially, 21 of them you got wrong -- they were going to come in-service late -- and on average of 17 months per project.

Considering we're now moving from a 2- to a 5-year approval process, how can we have any confidence that your in-service dates of the projects you're proposing in the test period in this application will come near where you expect them to be?

MR. LAWRIE:  As I said, we talked earlier about the Improvement initiatives.  If I can take us to the -- sorry, wrong one.

If I can take us to D2-1-1, page 7, similar to what we talked about before the lunch break around the rigour that we're putting on our progress moving forward in terms of the cost estimates, in terms of identifying the risks as well as the appropriate contingency, as part of this gated process, we're also going to be looking at the schedule and ensuring the schedule that's laid out reflects the risks and the doable plan going forward.

And so by implementing these elements of the gated process and the reviews that go along with that process, ensuring we have the right level of definition and planning done before progressing to the gate gives us a higher confidence level that the projects that are started and the projects that are progressing forward will come in on the dates that we forecast going forward.

MR. RUBENSTEIN:  Of the in-service projects you're for the five years, based on this new process, they're going to come in where you say in this application they're going to come in?

MR. LAWRIE:  Yes, we're confident our forecasts reflect -- a fair amount of the capital in-service amount is the supplemental amount which will be assigned to new projects going forward when they're started, and those will be started with the extra rigour we have identified in our improved process.

MR. RUBENSTEIN:  We don't even know which of those projects they are yet.

MR. LAWRIE:  We have a listing of candidate process.  In the same D2-1-3, if I take you to table 5A -- so 2-1-3, table 5A, these are a listing of potential projects.

As part of operating the facilities and as part of addressing potential and new regulatory requirements, we have a means of identifying candidate projects in our portfolio management process.  Those projects are then screened in terms of the priority, in terms of the need-by date.

And then, as part of the portfolio management processes the top ones that need to progress in the near term are selected for approval and proceed into conceptual development.  And other projects may be deferred, as they may not meet the priority of, let's say, a new regulatory requirement versus addressing another aspect of the planned operations.

These are projects that are candidates.  This list is updated frequently and the asset investment screening committee then annually identifies projects that are approved to proceed based on the portfolio management and business needs.

MR. RUBENSTEIN:  So back in 2014, when we were in the application in the 2013 proceeding and filed, if I recall, in the fall of 2013, you couldn't get the dates right for projects the next year.  But now you're going to be able to do that for projects that are five years away.

MR. LAWRIE:  As I said, the amount we’ve identified for capital in-service has some unallocated budget and the portfolio management process -- basically the objective is to fully invest the capital ceilings identified in the business plan, based on the priority of these types of projects identified and then executed over the period of time.

Typically, depending on the nature of the project and whether it's associated with an outage or whether it's associated with what we call a cycle plan outage, determines how many years it takes to complete the particular project.  Typically, projects would take at least three, but could take longer depending on the frequency of outages.

MR. RUBENSTEIN:  What about allocated projects?

MR. LAWRIE:  The allocated projects that are in play right now?  Currently, we're forecasting more capital in-service this year than budgeted based on our current forecast, so we actually plan to pull ahead within our current application.

MR. RUBENSTEIN:  That's in dollars.  But you have allocated projects for the next five-year test period.  I'm trying to understand how we can have confidence that in 2019, 2020, 2021, when you say you're going to put them in-service, the month and year you’re going to put them in-service in your forecasting in this proceeding, which has a revenue requirement impact, you're going to hit it based on the history?

MR. LAWRIE:  Based on the history, if we go back and take a look at the capital in-service amounts which are tied to the project completion because we do not put the asset in service -- it's basically at the end of the project after it’s in-service, usually close-out costs and residual engineering drawing updates and any other fine aspects to close up the project.

But the in-service amounts reflect completion of major capitals of the particular project.  There is variation on a year to year basis, and that's associated with some projects' timing.


So, for example, if a program is scheduled to be executed in a particular outage, those outages are well-defined and locked in.  If we have challenges with getting the project ready for installation, material availability, design completion, we won't threaten the outage by trying to force that project into the outage at the last minute.  We'll make a conscious decision to defer it to the next planned outage, and that's a case where we would be subject to the date moving.

So there is always some risk in terms of the actual dates, but if we look at on average over the period of time it does come close to the targets we're looking for.

MR. RUBENSTEIN:  I'm not talking about dollars.  Let's -- I understand there are costs to the project.  I just want to talk about the schedule, the dates of when you're done a project.

You have allocated projects that you're forecasting -- certain amounts are forecasted to go in-service, meaning the project is completed, different amounts, different years, different projects, 2017 to 2021, correct?

MR. LAWRIE:  Yes, and I was referring to the dollars because that's what the end product is that we're looking at.  We have dates that basically give you capital in-service amounts, and the capital in-service amounts are shown in our table, and there is fluctuation, there's no doubt about it, and --


MR. RUBENSTEIN:  Well, no, the reason why there is a difference -- an important difference between date and amount is you may have two projects that are going to go in-service in a year at a million dollars, so you say $2 million in-service, but if you do -- one gets deferred five years and the other one comes in twice as budget, still $2 million in-service.

I want to just talk about the schedule, because that's the value proposition to the customers, right?  You're doing something for the dollars.  And how -- I'm just trying to understand how we should have confidence that the projects that you're setting out, the allocated ones, where you have actual dates that they're forecast to go in-service and to go in rate base get return -- and get your amounts for, for 2017 to 2021, when the history that I took you to on page 2019 (sic) was for only two years, is you were, you know, very far off.

MR. LAWRIE:  So as I was explaining with our asset investment screening committee, we have an annual budget of capital expenditures that we plan for and we stay within -- we target to stay within that.  Associated with that is the projects in play and getting completed and getting capital in-service.

The portfolio management process may in fact defer some projects or advance some projects based on a project having a challenge.  So for example. if we have a technical challenge with a design that would impact its schedule and the capital in-service, let's say the following year, we may elect to put forward another project or start another project so that our objective is to get the capital in-service as planned, so that by managing a portfolio of projects we achieve our objective of meeting these forecast in-service amounts, as well as our capital expenditures, on a year-to-year basis.

It does mean some projects will be off their original dates identified in the release BCS, but that is part of a managed system, the managed system such that we do achieve our capital in-service.  It may change because of a priority change for a project.  We may have a new regulatory project that comes in that requires us to act quickly.  It may require us to defer a planned execution of a project so that there's capital expenditures available to assign to that project, and it may then result in a capital in-service amount equivalent or slightly different than what was planned, but our objective over the range of time frame is to achieve the capital in-service amounts.

MR. RUBENSTEIN:  Amounts.  That's -- the target that you set is amounts.

MR. LAWRIE:  Correct, because the dates here reflect completion, and completion reflects the capital in-service targets that we're trying to achieve, and the priorities may change over time, but your end objective is to achieve the capital in-service amounts for --


MR. RUBENSTEIN:  So --


MR. LAWRIE:  -- the years we specify.

MR. RUBENSTEIN:  -- in the evidence where you have forecast dates for 2017 to 2021 for a whole slew of projects that are the allocated projects, we really -- do I understand -- really -- we shouldn't really hold much stock in that because if things happen you're going to move projects around, and really what we should only look at is the in-service amounts, and that's what you're going to -- that's what you target.

MR. LAWRIE:  Our target is to achieve our in-service amounts, meet our regulatory commitments, and prioritize the projects for execution so they achieve the betterment for the plant based on priority of the nature of the project.

MR. RUBENSTEIN:  All right.  If I can ask you to turn to page --


MS. FRY:  Before you leave that can I just ask, so if we look at your allocated projects, and you're saying you have new and improved processes that mean projects will be finished better --


MR. LAWRIE:  Yes.

MS. FRY:  -- in accordance with schedule and for some existing projects you're reprioritizing the completion dates, but do you have examples of some recent projects that, because of your new and improved processes, got completed -- actually got -- not just forecast, but got completed by the scheduled completion dates?  Have you got examples of those?

MR. LAWRIE:  Our new processes that we piloted in the AHS and the OSB projects, the two that we've talked about, the gated process, that was the very beginning of the gated process, the beginning of our use of the EPC and the contract agreement.

MS. FRY:  Okay.

MR. LAWRIE:  We are just now using, starting last year, for large projects the gated process going forward and all our projects going forward in 2017.  So they haven't completed yet.

MS. FRY:  Okay.

MR. LAWRIE:  They're in -- so the line was kind of drawn, all large projects, 2016, all projects in 2017, and there are a large number that are going through the system, as well as projects that were in play in terms of, they had, let's say, a developmental release, their next release they would be following the gated process, so they may have been started outside the gated process, but they're going to be migrated in for going forward, but none of those have been completed because it's been over -- only over the last year.

MS. FRY:  So was the gated process -- you said it started 2016 -- beginning, middle, end of year --


MR. LAWRIE:  We started with just a select number of projects in 2016, and then all our projects in 2017.

MS. FRY:  So it would have been like late 2016 it started --


MR. LAWRIE:  Mid-year.  Mid-year.  Yeah.

MS. FRY:  Mid-year.  Okay.  Thanks.

MR. LEHMAN:  So I just would like to add there, you know, the portfolio is actively managed, and, for example, back on page 99 of the compendium, line item number 4 mentions a particular project, pressurizer heaters and controllers replacement.  So as an example, that particular project replaces the heaters on the pressurizer.  Now, the pressurizer is a very large vessel.  It's attached directly to the heat transport system, so that's directly to the fuel cooling system, a very important vessel.

Those heaters -- the very last heater that we got from the manufacturer in this particular case, all the heaters have been installed, the very last one, upon receipt inspection we identified that that heater did not meet our quality gates.  The flange was actually deformed on it.

So as a result of that inspection we made the conscious decision, a conservative decision, to not install it, and as a result -- as an example, as a result that heater could not be installed in that particular outage, and that required deferral to the next outage, so a deferral of three years.

So as an example, we're pointing out that some of these projects are behind their original dates.  In many cases that is because of our due diligence and because of the focus and attention we put on these, and there's several other examples like this.

So I know the inference is that these projects are somehow being mismanaged, and in many cases this is because of conscious decisions that the site team is making in order to ensure the safety of the operating units.

MR. RUBENSTEIN:  Last week you had -- last week.  I don't even know what day it is today.  You had a discussion with Mr. Millar -- yes, last week, and he was taking you through two specific projects, the Darlington support operations building and the auxiliary heating support building.  Do you generally recall those discussions?

MR. LAWRIE:  Yes, I do.

MR. RUBENSTEIN:  And he took you through comments in a Modus/Burns McDonnell report regarding the auxiliary heating support building, and it talked about issues with OPG's P&M group.  Do you recall that?

MR. LAWRIE:  Yes.

MR. RUBENSTEIN:  And the P&M group is the projects and modifications group?

MR. LAWRIE:  That's correct.

MR. RUBENSTEIN:  And they're responsible, as I understand, and you can correct me if I'm wrong, for management and execution of OM&A and capital projects for Darlington, Pickering, and the Western Waste Facility, correct?

MR. LAWRIE:  Most of those projects, yes.

MR. RUBENSTEIN:  So would that be the capital work and the outage and project OM&A, if I was sort of categorizing them by the way that -- for costs, were categorizing them in --


MR. LAWRIE:  No, it would be the -- most of the capital, but not all of it.  There are other business units that have projects that are capitalized, but the majority of the capital.  It would not be the outage OM&A, and it would be the -- most of the -- not most, I'd say some of the OM&A, project OM&A, a fairly -- a fair portion of the project OM&A is associated with minor modifications, relatively simple modifications that is generally executed by the station engineering organizations.

MR. RUBENSTEIN:  So primarily then they're responsible for non-refurbishment capital projects?

MR. LAWRIE:  Yes, we're responsible for the non-refurb --


MR. RUBENSTEIN:  Nuclear.

MR. LAWRIE:  We also executed some of the campus plan projects.

MR. RUBENSTEIN:  If we can turn to page 100 of the compendium, this is an internal audit, a project controls audit for this project modification group.  This is what you provided in J7.3.

My understanding is the -- you can see there that the overall score for this audit, completed in March of 2016, is a requires improvement; do you see that?

MR. LAWRIE:  Yes, I do.

MR. RUBENSTEIN:  Let's go to page 106.  I want to walk through a couple of the findings in this report.

The first title is that project estimates are not sufficient -- are not at a sufficient level of accuracy prior to the execution phase.  Do you see that?

MR. LAWRIE:  Yes.

MR. RUBENSTEIN:  And that got a high risk score, if I understand that.

MR. LAWRIE:  Yes, the risk is -- as we talked about earlier in the day, proceeding with a business case that overstates the confidence level and the cost estimate, and not having sufficient contingency to reflect the level of cost estimate certainty pose a risk the project will need a subsequent release.

MR. RUBENSTEIN:  As I read it, is says:
"As per OPG's BCS requirements and the association of advanced cost engineering, ACE, standards, cost estimates should be developed at at least Class 3 estimate prior to Execution (see appendix B).  For certain projects, a Class 2 estimate may be used as a check estimate once construction work packages are complete just prior to the start of field execution to confirm accuracy of the Class 3 estimate submitted as part of the execution BCS.  In order to come to a more precise estimate, detailed engineering must substantially be completed to determine material and labour requirements.”

That's what you were talking about before, that you weren't doing that essentially for many projects.

MR. LAWRIE:  Instead of putting forward a partial release with a class 4 or class 5 estimate so we can progress through the engineering.  The early phases was identifying projects to proceed based on vendor estimates before engineering, and they got us into a full release scenario where the practice is we needed more definition, and then be able to provide a higher confidence estimate once the substantial engineering is completed.

MR. RUBENSTEIN:  And my understanding from reading this is that's a requirement of the BCS -- BSC, I believe, is business case summary requirement, correct?

MR. LAWRIE:  It's the -- business case summary has an area that identifies what the class of estimate level.  As I said, we had over reported the confidence level in some of those earlier business cases.  The process that's driving us to have a Class 3 estimate and go through rigorous review is the application gated process, where we have a separate gate board review of the project release package and have independent organization -- we now have the Project Centre of Excellence organization established that has the expertise to independently review the information, so we have confidence in what's being presented to the board in terms of class of estimate, risks, contingency allocation, and schedule integrity.

MR. RUBENSTEIN:  As I understand it, they sampled six projects in the execution phase and all six of them did not have an estimate at completion for the project at either class 3 or 2, correct?

MR. LAWRIE:  According to this audit, yes.

MR. RUBENSTEIN:  As I understood from the DRP panel, one of the benefits of having the detailed engineering done  primarily before the execution phase is that it significantly reduces the risk that may occur during the execution.  You're identifying things that may occur, you are able to minimize those risks potentially; am I Correct?

MR. LAWRIE:  Yes, absolutely.  If you understand all the aspects of a design and have that information available to you, then you can do a risk review of saying this particular design has all these aspects that are required during installation.  And then you can decide, from a risk management perspective, how you’re going to manage them.

You may do things in the planning phase that will mitigate or eliminate the risk.  You may provide increased levels of contingency to deal with the risk if it materializes.  It may or may not materialize, so there is a risk strategy there.

The more information you have to work with allows to you do a more much more detailed risk understanding that feeds into the schedule planning and contingency.

MR. RUBENSTEIN:  As I understood -- you can correct me if I'm wrong -- one of the other benefits is the more engineering, the more risk assessment you're able to do.  When you hit problems that may occur, you're less likely to hit those problems, so there’s less likely a need to do rework, less likely to have people stop doing another part of the project while you're fixing an issue; am I correct?

MR. LAWRIE:  The more planning you have for execution, the less surprises and less interference with everything, yes.

MR. RUBENSTEIN:  And at the bottom of this page, it talks about the impacts to OPG of not having a sufficient level of accuracy, and it talks about growth in project estimate at completion values through the execution phase of the project, so that's the need to continuously -- the superseding business case or the --


MR. LAWRIE:  There is enhanced risk that you would not be able to complete the project within the approved release.

MR. RUBENSTEIN:  Another one is insufficient budget assignments when the entire cost of project is not defined prior to execution, potentially resulting in deferrals or cancellations of downstream projects.

MR. LAWRIE:  That's where we talked about the portfolio management process.  So if a project was assigned a budget in that particular year of, let's say, 5 million an it needs 10 million, then to manage that portfolio ceiling, we may have to look at other projects and defer them.

Some projects proceed as planned.  Some proceed a little ahead of plan, and some proceed a little behind.  The portfolio process manages all that so they achieve the objective of fully investing the budget available in the business plan for that particular year.

So it's not often we have to defer a project.  There has been a couple projects that are fairly large that we had some timing flexibility, and we did defer those.  Those, for example, were the roof replacement at Darlington and the water treatment plant.

Those were fairly large projects that, based on resources and budget in the portfolio, we elected to defer those and allow the project team to proceed on some of these projects that were a little bit more challenging.

MR. RUBENSTEIN:  The last one says:
"The decision process to proceed with projects may be based on inaccurate cost benefit analysis when releases are sought with incomplete cost information."


Do you see that?

MR. LAWRIE:  Yes.

MR. RUBENSTEIN:  I understand that since you don't have the full cost, you don't know if you should undertake that particular project or if there’s an alternative you should have selected, am I correct, and if it meets a cost benefit in analysis?

MR. LAWRIE:  Some of the projects are sustaining type and regulatory type.  There’s very little degree of freedom on the regulatory type of projects.  They’re usually quite prescriptive in terms of what the regulator is asking for.

Sustaining are usually involved with dealing with equipment obsolescence or performance issues.  Not a lot of flexibility.  You’re not likely to redesign the whole reactor, but you may have a couple of different options you can consider.

So value enhancing, there’s a lot of degrees of freedom in whether you make an investment or not, and you would need to have much more rigour in those.

MR. RUBENSTEIN:  All those projects -- we had superseding business cases, and we had over variance analysis because you didn’t do this.  How do we know you selected the proper -- you would have met the cost benefit analysis if it was done properly, you would have picked the correct alternative?

MR. LAWRIE:  The one I can bring your attention to is the AHS project, auxiliary heating project.  I know Mr. Millar on Friday asked about the alternatives and we're in the process of doing that undertaking.

But in reviewing the business case that identified the additional alternatives, they did list a number of them, but they were technically not meeting the requirements of the project, so they really didn't have the full economic evaluation.

They had some costing information, but in the end, they would they would not have met the requirement that were in the design for the needs of the plan of that facility.

So regulatory projects, there’s not usually a lot of wiggle room in terms of alternatives.  We usually pick the lowest cost alternative, and they're usually pretty straightforward because there’s not a lot of things you can do differently with the plan.

The ones we need the extra rigour is value enhancing one where it is -- we're looking at a cost value enhancing. So those ones we do need to have the rigour in the estimates to make those alternative decisions.  There’s not many of those projects at all.

MR. RUBENSTEIN:  If we go to page 108, this is the second finding and that is:  "Cost and schedule control base line, CSCBs, are not keeping pace with approved project changes.”  Do you see that?

MR. LAWRIE:  Yes.

MR. RUBENSTEIN:  It starts off explaining that costs and schedule base lines are the primary control for measuring cost and schedule performance on the project.  And that's what they are, correct?

MR. LAWRIE:  That's right.  We use the base line and compare it to the current forecast, and we get the variance information.

MR. RUBENSTEIN:  And is my understanding -- we see this in the next two paragraphs, of the 13 projects that were sampled, three did not have cost schedule base lines that kept pace with those being approved in the business case summaries and the change request forms and two did not even have cost and schedule base lines at all, correct?

MR. LAWRIE:  That's correct.

MR. RUBENSTEIN:  So five of the 13 samples were deficient, correct?

MR. LAWRIE:  Correct.  Correct.

MR. RUBENSTEIN:  And as I understand, those five of 13, they didn't even meet OPG's requirements, correct?

MR. LAWRIE:  Yeah, those projects, some of them hadn't progressed to the level through the definition phase, but within the project control group there was a lack of resources through attrition and larger volume work that the team for a period of time was unable to keep up with the volume of work.  And so we've done that assessment and have the resources assigned now so that we can keep these up-to-date.

These also -- the extra control measures that we're putting in place with our gated process and the centre of excellence require us to have this information at the gate before the funding gets approved, and it's independently checked by the centre of excellence staff, so the controls are in place today that this will not reoccur.

MR. RUBENSTEIN:  And the impact is explained in the bottom.  It says:

"The CSBC is the primary control mechanism used to manage and control costs and schedule performance on a project.  The absence of a current and realistic CSBC may result in potential cost increases and schedule delays."

So that's why you want this in place.

MR. LAWRIE:  Yeah, you need to have a -- you need to have a base line that you measure performance against so that you can ensure your project is progressing as planned, and where it's not, understand why, and then implement the corrective actions.

MR. RUBENSTEIN:  And if you don't have that in place it's --


MR. LAWRIE:  It's more challenging, because now you're only relying on the cost information system, which says how you're spending to the approved release, and we're not able to measure, you know, earned value.  It's just the ideal measure, verifying that you're actually achieving the result for the expenditure.

MR. RUBENSTEIN:  And of the -- do we know what -- are you able to provide which of these five projects were the ones that they're referencing?

MR. LAWRIE:  I would have to go back.  I don't -- it might be in the back list here.

MR. RUBENSTEIN:  I think I've got it.  You're right.  Appendix C, page 114.  I see that right there.

MR. LAWRIE:  Projects -- yeah, projects reviewed  and --


MR. RUBENSTEIN:  So how do we know that these projects for the ones that -- well, let's take the -- do we know that these projects are -- those budgets are ending up going to be accurate?

MR. LAWRIE:  I don't know from this list the current status of the projects.  The first one, the Darlington Class 2 UPS, that was a very early start project.  I would have to confirm whether or not any significant work had been done on the project by the time of the audit, so it's very early on in the project.  As you can see it's going through to 2023 to get completed, so it's very early on in the project.

We just heard about the pressurizer heater controls project.  The Fukushima projects, those projects were actually in -- the project management team was still building those projects in terms of schedules and contracts and estimates, and they're planned for execution, the bulk of them, this year.

MR. RUBENSTEIN:  So this is just a sample of projects.  One would assume that since there's just a sample there are other projects that also didn't meet those requirements in your system.  You're only doing the sampling here.

MR. LAWRIE:  Yeah, right now I have, based on this audit, my team going through and systematically checking each of the project schedules for base line quality, and we're putting actions in place to get them to the level that they're required.

MR. RUBENSTEIN:  And how many of those projects have  -- would have already gone in-service?

MR. LAWRIE:  I don't know.

MR. RUBENSTEIN:  Are you able to tell us, let us know?

MR. LAWRIE:  We've had hundreds of projects placed in-service.  I would have to understand the time frame you're looking at.  In terms of these particular projects or...

MR. RUBENSTEIN:  Well, maybe I'm -- as I ask my question I realize it makes very little sense.  But the question I -- or the information request -- the question I want to understand is, some projects have gone in-service since the audit or may have also been deficient.  How do we know that because of this deficiency of not meeting OPG's only requirements, customers are now being asked to pay more than they should have if you met your requirements?

MR. LAWRIE:  Well, the simple answer is in terms of the requirements of cost that those projects would have had a superseding or variance memo, and I believe we have identified in the tables -- not since this audit in 2016.  I'm not sure of the exact date.  We would have done the date line, but we have the -- just let me see if I can bring it up here.

Okay.  So table -- I think it's table 1.  Okay.  Sorry, so in Exhibit D2, tab 1, schedule 3, table 1, for example...

Okay.  So this table here provides the -- in the centre column I and J, show the initial full release and superseding full releases.

So here are projects that have shown that they have additional releases from the initial full release, and down at line 18 you see completed or cancelled from the last rate application.

So these are some of the larger projects that have had additional releases, but I can't confirm whether or not there was a project control issue associated with these.  I don't have that --


MR. RUBENSTEIN:  But some of them will.  That will be the reason for some -- I'm not saying it's the full reason for the increase, but some of that will be because of this, right?

MR. LAWRIE:  I don't believe that they would be the cause for the cost increase.  I think what it would be is that they would have contributed to late identification of the cost increase, and that challenges the management team, in terms of taking corrective actions sooner than later.

MR. RUBENSTEIN:  All right.  Let's just lastly go to page 110.  This is -- I think we've talked about this, and you've talked about it in respect to some of your responses.  This is -- the finding is "a gating process for AISC portfolio projects has not been formally implemented".  Do you see that?

MR. LAWRIE:  Yes.

MR. RUBENSTEIN:  And we talked about what a gating process is, and you talked about what the AICS is, and my understanding is now you've put that in place.

MR. LAWRIE:  Yes.

MR. RUBENSTEIN:  But before -- and I'm reading -- it says:

"Although the AICS acts as a de facto gate review board for AISC projects, the gating process outlined in the nuclear projects governance and the project management manual have not been fully implemented for the AISC projects."

So I understand that to say there is a gate review project that's -- you know, it's outlined in the nuclear projects governance.  I assume this is a document in the project management manual, but you actually didn't implement it in the AISC's review.

MR. LAWRIE:  It was in the process of the planned implementation.  So we had the gated process first applied with the refurbishment program and the refurbishment projects that we -- and the campus plan projects, and the results of that and lessons learned applied have increased the application of the gated process, and in fact OPG is looking to apply it to all our projects within the company going forward under our projects excellence initiative.

I think if we take a look at page 5 of your -- sorry, page 104 of your compendium, so in section 1.4, some of the conclusions from the audit identifies that the projects and modifications group is in the process of implementing several changes in the project management framework to align with the new nuclear governance -- well, I put in the word "new", but with the nuclear governance that was basically driven out of the refurbishment program, including adopting more of the upfront planning process, which we've talked about, prior to getting into execution.

So this audit was done in the middle of transitioning, so that's why it reflects both the -- they talk about the finance process and the nuclear projects management, so it was a transition phase to applying the gated process that talks a bit about here in terms of, in 2016, that we started the application to the portfolio process, the select few large projects by mid-year and onward, and then this year we're applying it in fact.

This year we're also transitioning to a central organization looking after all the project controls, and that will be implemented -- we're planning for implementing mid-year, so they'll all report to one line organization.

MR. RUBENSTEIN:  And I understand that's what you're doing on a go-forward basis.  I am just trying to understand, I read this as these documents said you were to have this process, it just wasn't implemented with AISC; is that correct?

MR. LAWRIE:  Some projects didn't have all the documentation they should have had.

MR. RUBENSTEIN:  And if we look at the impact, the impact of when this occurs is potential for cost increases and schedule delays due to insufficient independent oversight an control of project activities and objectives.

MR. LAWRIE:  There is risk without having a solid base line, yes.

MR. RUBENSTEIN:  So how do we know that the table you showed me before, with the superseding business cases, projects going in-service or have already gone in-service, this isn't the reason why there’s the cost increases, that OPG just didn't implement the process that its own documents said it should have.

MR. LAWRIE:  As I mentioned earlier, these wouldn't directly contribute to increased cost of a particular pump installation, or the cost increase to a particular design.  What it would do is give us a late indication that the project is performing off plan, not having a solid base line to compare current performance to.

MR. RUBENSTEIN:  I would assume earlier indication allows you to minimize cost issues, correct?

MR. LAWRIE:  It has an opportunity to minimize impact.

MR. RUBENSTEIN:  And because you didn't do that, the costs may have been higher than they otherwise would have been.

MR. LAWRIE:  It's possible.

MR. RUBENSTEIN:  Thank you very much.  Those are my questions.

MS. LONG:  Thank you, Mr. Rubenstein.  I think before we start with you, Ms. Blanchard, maybe we'll take a 15 minute break and start back with you, thanks.
--- Recess taken at 2:48 p.m.

--- On resuming at 3:08 p.m.


MS. LONG:  Ms. Blanchard, I see a compendium before us.
MS. BLANCHARD:  Thank you, Madam Chair.  That will be marked as Exhibit --


MR. MILLAR:  K14.2.

MS. BLANCHARD:  Thank you, Mr. Millar.
EXHIBIT NO. K14.2:  CME CROSS-EXAMINATION COMPENDIUM FOR OPG PANE 3B.
Cross-Examination by Ms. Blanchard:

MS. BLANCHARD:  You know, I'm going to be jumping around a little bit.  I'll try to keep that to a minimum, but if you could have available my compendium, which has just been marked.  I may also refer to Board Staff's compendium.

And I want to start on page 1 of my compendium and talk a little bit about work management metrics.  And if you turn the page to page 2 of my compendium you'll see the discussion about these metrics from ScottMadden.

So I guess as a starting point I understand that there are two work management metrics that OPG is benchmarking to.  One of them is referred to or called scope stability.

So what is scope stability?  What is that metric tracking?

MR. OWENS:  So what scope stability tracks is the amount of work that stays on the schedule from eight weeks out to execution.  So we have a 52-week scheduling cycle, and so at eight weeks we snap a line and then we measure it again at T minus 0, and how much work stays on the plant from two months or eight weeks out.

MS. BLANCHARD:  And so it tracks that sort of a short-term scope stability, or would it capture something like what Mr. Rubenstein was describing or discussing with you earlier about these delays in project delivery?

MR. OWENS:  No, so this is online scheduled work, so it tracks all work, so, you know, in the particular work week we could have 1,500 tasks, so at eight weeks out we snap a line and then we see how many of those 1,500 tasks make it right through to the execution period at T minus 0 in terms of weeks.

MS. BLANCHARD:  Okay.  And would it cover capital projects as well as sort of regular maintenance, or...

MR. OWENS:  It would capture project work that is on the online schedule, but it is a very small portion of the work.  This is really online regular scheduled work in the station to maintain the station.

MS. BLANCHARD:  Okay.  And what about schedule adherence?  What is that metric capturing?

MR. OWENS:  So that is at T minus 0, so when we execute a work week it starts on a Friday, so what this measures is from Friday to Friday how much of the work that was scheduled actually got completed.

MS. BLANCHARD:  And again, is this the same type of work that you were describing when you were telling me about scope stability?

MR. OWENS:  It's the exact same work.

MS. BLANCHARD:  So it's regular work relating to online units?  Is that what you mean by --


MR. OWENS:  It is.  It's preventative maintenance.  It's predictive maintenance.  It's work on equipment, pump overhauls.  It's just the regular maintenance that's required to maintain the operation of the station.

MS. BLANCHARD:  So if you can turn back to page 1, firstly, the question is asked, OPG benchmarks their performance against these two metrics at a lower level in the organization.  So what does that mean, benchmarking at a lower level in the organization?

MS. CARMICHAEL:  I'll answer that.  So what ScottMadden is referring to that there are key -- 20 key metrics that we benchmark and report out at higher levels, so that's our benchmarking report, and so those benchmark reports go to all the executives and nuclear executives and even at the corporate group level.

And so what they're saying is that there's these tier 1 metrics, which are the 20 metrics, and then there are lower metrics that sort of drive some of these other ones, and what they mean by they report at a lower level is that they're reported at the station level and then roll up and get reported at a neck level, but not within the 20 key benchmarks.

MS. BLANCHARD:  So they wouldn't necessarily make it up to senior management, these results --


MS. CARMICHAEL:  They would come up -- they would definitely come up to senior management, senior station management, and the CNO level.

MS. BLANCHARD:  Okay.  So they work their way up, but start low?  Is that -- I'm not totally clear on the answer.

MS. CARMICHAEL:  They are reported on on probably a very regular basis at the station level, so work management, and then at the station level, and then they would get reported on a quarterly basis, part of our nuclear executive committee fleet overview of performance of the fleet.

MS. BLANCHARD:  Okay.  And how long have you been tracking these metrics for?

MR. OWENS:  Well, as it says in the report, so these metrics were fairly new back in 2012, but we have been tracking them since 2012 up til today.

MS. BLANCHARD:  Okay.  And if you look at your results, first of all, it indicates that top quartile for scope stability is benchmarked at 92 percent, and I see you've got percentages here, but how do I know how these -- what quartile these percentages correlate to?

MR. OWENS:  So first of all, this is 2014 data at 68 percent and 62 percent, so I checked this morning, and as of last week we're currently at 80 percent for Darlington and 70 percent for Pickering.  Darlington's target -- we target 80 percent right now for schedule stability.  Top-quartile benchmark is 92 percent, but you have to understand that that is an industry metric, and it's based on typically single unit stations who we benchmark with, and we are part of the AP9 28 working committee, and we go and benchmark with them, but we set targets that we feel are reasonable and achievable for ourselves with 4 and 6 unit stations, and we feel that 80 percent target for Darlington and 75 for Pickering are reasonable and achievable, and currently Darlington, like I said, their scope stability as of last week, the average was 80 percent and Pickering is 70 percent.

MS. BLANCHARD:  Okay.  Sorry, thank you for that, but my question was how do I understand what is the percentage at -- what the quartiles are.  I can't see that from this chart.  92 percent is top quartile.  If you say your target is 70 percent for Pickering, what quartile is that?

MR. OWENS:  That would be third quartile.  The reference is not listed in this appendix.  I'm sure I could get it, but it is not listed in here that identifies which quartile each of their percentages are at.

MS. BLANCHARD:  Okay.  So third quartile is 70 percent.  Could I have an undertaking for you to provide what the percentages correlate to, in terms of quartile?

MR. OWENS:  I can take that.

MS. LONG:  Are you asking from 2012 on to 2014?  You can't hear me?  Can you hear me now?  2012 to 2014?  Can you hear me now?

MS. BLANCHARD:  Yeah.

MS. LONG:  So -- okay.  Can everyone else hear me?  Yeah?  Can you hear me now?  Okay.  So you're asking for 2012 through to 2014, and I guess the additional information which is current -- what does that -- you said as of last week?

MR. OWENS:  Yeah.

MS. LONG:  Is that information is --


MR. OWENS:  How about I -- to get the most current data in quartile by percentage, would that be sufficient?

MS. BLANCHARD:  So I think a related undertaking might be if you can take me out to 2016, so give me 2015 and 2016 and tell me what the quartiles are, that would help.

MR. OWENS:  I can do that.

MR. MILLAR:  It's J14.5.

UNDERTAKING NO. J14.5:  WITH REFERENCE TO THE TABLE PROVIDED IN BOARD STAFF INTERROGATORY 106, TO COLOUR-CODE THE TABLE IN YOUR STANDARD WAY WHERE YOU PUT RED, WHITE, YELLOW, AND GREEN TO PROVIDE WHAT QUARTILES PERCENTAGES CORRELATE TO FOR 2015 AND 2016.

MS. BLANCHARD:  Thank you.  Now, Mr. Rubenstein asked you quite a few questions this afternoon about your gated process for project management, and so I think I'll keep my questions fairly brief on that, but if you can just turn to page 3, it's my understanding that the gated process for project management has been in play at least with OPG since 2012 at least; is that accurate?

MR. LAWRIE:  The gated process was being developed and first implementation in 2012.  It did not have all the support groups and the rigour applied to the process, so they laid out the framework.

Our projects and project modifications were some of the very first projects to go through that process, and we identified a number of lessons learned from the first application around the rigour, in terms of did we have an independent group look at the estimate to validate the class that the project manager is saying that particular has.  They just went ahead and provided that to the gate process.

So that's the lessons learned we got from the first and early applications identified here in this report from three years ago.  Going back to almost four to five years ago when we first applied the gated process, we didn't have the Centre of Excellence team in place that we have today that are doing the checking and validating of the documents being submitted to the gate review board.

MS. BLANCHARD:  And this gated process that you had, or that was first being rolled out in 2012, it's not an OPG specific process.  It's a process that would apply in many industries or -- would you agree that it's not unique to OPG to have a gated process?

MR. LAWRIE:  A gated process for project releases and approvals is not unique.  The elements that we include in ours do have some unique attributes to them, and the team and the structure that we're putting in place to do those reviews is unique to our business, in terms of the individuals involved and our business process in terms of business cases that go with this release process.

MS. BLANCHARD:  The content of the reports –(mic failure)

MS. LONG:  Why don't we pause for a few minutes and see if we can get someone in to take a look at it.  We'll take 10 minutes.
--- Technical interruption at 3:21 p.m.

--- On resuming at 3:27 p.m.

MS. LONG:  Please be seated.

Ms. Blanchard, let's try again.

MS. BLANCHARD:  Thank you very much.

I had the benefit of speaking to my colleagues while we had this little impromptu break, and it's been brought to my attention that I could have been clearer in describing my undertaking, so I'm going to just take another crack at it just to make sure it's clear what I'm asking for.

So if you look at Board staff interrogatory 106, OPG has provided a table, you've provided percentages for each of the quarters for both of the two metrics.  I would like to see the results for 2015 and 2016 for the two metrics, but I also would like to understand how those results relate to the benchmark, and I'm suggesting that the easiest way to do that might be to colour-code it in your standard way where you put red, white, yellow, and green.

MR. OWENS:  We can do that.

MS. BLANCHARD:  Thank you very much.

MS. LONG:  For 2012 right through to 2016?

MS. BLANCHARD:  That's correct.

MS. LONG:  Okay.

MS. BLANCHARD:  Thank you.  So we were just speaking briefly about the gating process, and I put to you the proposition that the concept of a gating process or the process itself would be one that would be, I'm going to suggest, a common project management tool, recognizing that the content of the reports obviously would be unique to OPG.  Would you agree with that?

MR. LAWRIE:  I would agree that it's a practice that is used in some industries and is gaining more use.  We first implemented the gated process with the refurbishment program, the mega-project, and our projects and modifications organization was executing some of the pre-refurb projects that supported the refurbishment, the campus plan projects, and we brought those projects forward through the gated process for the first applications in early 2012.

MS. BLANCHARD:  Thank you.  So I'm going to take you, Mr. Lawrie, to page 23 of my compendium.  And I've reproduced an extract from your discussion with Mr. Millar on Friday, and in particular I'm interested in lines 11 through 14, where you were talking about the auxiliary heating system project, I believe, here.

And your comment is that in effect you went ahead without the design being complete.  I think we've had quite a bit of discussion about that.  And you didn't provide sufficient contingency for that estimate, given its level of completeness to rely upon.

So my question for you is, is it your evidence that, depending on the degree of design work, the contingency should be larger, so to try to rephrase that, if your design is incomplete or let's say you're at a class 1, should you have a large contingency, and then that contingency should reduce as you get closer to a Class 3?  Is that your --

MR. LAWRIE:  A Class 1 is almost the -- an estimate that you've done everything before and it's very, very high confidence levels, so a Class 5 is the original concept-level type estimate.  And if you're to forecast or propose a total project cost at a Class 5 level estimate where you haven't done the engineering, you would add a significant amount of contingency to show the range of the project could come within as part of the project potential cost.

The actual contingency released for the project at a particular gate, so for example going into a gate 2, where we're looking to release sufficient funds to execute the engineering, we may have a more detailed estimate for the engineering scope of work, and that may be at a level or a Class 3.  And we have contingency assigned to the amount of funds that are being released for the engineering work, and then we project overall the project may be at a Class 4 or Class 5 level.

So we haven't achieved the first full execution release yet, but we're going through the gates, and each gate identifies what work is going to be completed in that gate, what the estimate confidence level is, and what the contingency is for the release funds, as well as provide a projection of what the cost of the total project could be at whatever total project cost class estimate it is at that time.

MS. BLANCHARD:  Okay.  So you say we didn't provide sufficient contingency for that estimate given its level of completeness.  And so I understand that to mean that you should have more contingency when you still have uncertainty about design.  Is that what you're saying?

MR. LAWRIE:  Yes, it's part of the factors in determining the contingency amounts.  There's also the risk register, which would identify specific risks that need to be mitigated, and we may set additional contingencies for those risks.

But generally if you're asked for what is the total project cost and you're at a, you know, Class 4 or 5 level, you'd have a significant amount of contingency to address the uncertainty in that class of estimate.

MS. BLANCHARD:  And does the amount of the contingency correlate in any way to those uncertainty bans that we were looking at earlier with Mr. Rubenstein?

MR. LAWRIE:  Not always, no.

MS. BLANCHARD:  Okay.  If you just turn the page, at the bottom of the page at line 25 your evidence was that between 60 to 70 percent of your projects do come in on or under budget.

And so the first question is, is that on a total cost -- you're looking at overall capital cost?  Where is the 60 to 70 percent?

MR. LAWRIE:  Yes, that was on average for -- against the first full release execution, where we measured the base line from.  And that would be for projects that have been completed or forecast to complete.

MS. BLANCHARD:  Okay.  And of that number are you able to say how many of those came in under budget because they didn't use their contingency as an order of magnitude?

MR. LAWRIE:  If they came in under the BCS release, which is the budget, the total budget, which includes contingency for the individual project, it would have by definition most likely not have used the contingency, assuming the scope wasn't cut.

So if I have a project that is -- I'll give you an example, just a theoretical example -- a 10 million dollar project with, let's say $3 million of contingency, and I complete the project for 12 million, there's -- that's 1 million under the total approved budget, and that would have been most like -- in most cases the contingency not spent.

MS. BLANCHARD:  So the total approved budget includes the contingency.

MR. LAWRIE:  On a project-by-project basis, yes.

MS. BLANCHARD:  So of that 60 to 70 percent you're unable to tell me how many of those came in under because they used up their contingency?  I mean, I guess I'm trying to understand how often you're falling into the contingency, you -- how often -- well, let me think if I can recalculate this here.

Okay.  I'm going to try to ask the question in a different way.  The contingency number, the total budget number, that you're looking at when you're giving me the 60 to 70 percent, that's the number that was part of the full release budget.

MR. LAWRIE:  That's part of the full release budget as documented in the first execution BCS, which we include the base cost, if you like, to execute the work plus the contingencies, for a total release.

MS. BLANCHARD:  Okay.  And if those -- if that full release cost budget was prepared at a point where design wasn't advanced to the point that you were at Class 3, you would expect the contingency to be higher, potentially?

MR. LAWRIE:  Potentially.  Our practice going forward is that we want to have most of the design complete before we get into the, what we call the gate 3, the execution gate, which is the first full release, so our practice going forward is we're going to have that engineering done, use it as a basis of estimate to give us a higher confidence level Class 3 estimate, plus the risk register, and both those elements were used to generators the contingencies for that particular project, and then those would be combined into the total project budget that we documented in the business case for approval.

MS. BLANCHARD:  Okay.  I'm going to move to another area, and venture into the FTE numbers with some trepidation.

I am going to look at undertaking J13.3, which was provided this afternoon.  And I think for the purposes of looking at this updated number, I think it’s useful to have the Board Staff compendium out.

At page 7l of that document, in the box at the top, and just ignoring the second box, this table consolidates the FTE numbers that are provided in your application.  And if I look at the 2016 budget and I look at line 3, I’m at  6455.3.  Am I right in thinking that that number correlates to this 6184.9 2016 actual that shows in line 3 of the undertaking response?

MS. CARMICHAEL:  Yes.

MS. BLANCHARD:  So the difference between the 2016 budget and the 2016 actual is about 270 FTEs, subject to check?

MS. CARMICHAEL:  It is.

MS. BLANCHARD:  Just going back to the table in Board Staff's compendium and looking down at line 9 -- or sorry, line 8, it's my understanding that in order to generators line 8, you then have to build in allocated FTEs and potentially also purchased services, although maybe you can clarify that for me.

MS. CARMICHAEL:  If you look at our -- I'll go back to our sort of base evidence is F2-1-1, table 3, which is I guess the top portion of this chart, row six.  So those are regular and non-regular FTEs for the nuclear business.  And that's row three, like we talked about, and then we have the DRP regular and non-regular staff.  That number ties to our FTEs for the nuclear summary.

And then after that, we do have nuclear allocated FTEs which then tie back to -- I believe it's F4-3-1, attachment 1, is sort of the complete picture of OPG's FTEs.

And then to answer the question about purchased services, these are not purchased services.  These are non-regular head count, meaning they are a temporary head count that basically get paid by OPG.

MS. BLANCHARD:  So my first question for you is when I look at your 2016 budget and I look at that number at the bottom, the 8729, is that number holding constant notwithstanding the 270 FTE delta that we've just discussed between the 2016 actuals and the 2016 budget?

MS. CARMICHAEL:  If you look at J13.3, row seven is the same row as 6 on page 71.  So the comparison is 6720.2 for actuals and total 6956 for the budget.  So that's your comparator there.

And then -- I don't have an update on row seven, because that wasn't -- that's not my evidence actually.  The next panel can talk to that.  But assuming there is an assumption -- you know, we've had attrition everywhere in the organization, not just nuclear.  So I would make an assumption that it's lower, but we would have to go check.

MS. BLANCHARD:  So that's on the allocated piece, and the purchased services piece is a separate piece in terms of total FTEs?

MS. CARMICHAEL:  The purchased services is in a separate category, purchased OM&A dollars, which we talked about earlier with Mr. Millar.

MS. BLANCHARD:  But that can already correlate to an FTE number?

MS. CARMICHAEL:  That can correlate to an FTE number, and Goodnight actually did that.  We provided not only all of our head counts, our regular and non-regular head count, corporate head count regular and non-regular.  And we also gave them our purchased services dollar spend and what they did is a complete scrub of -- starting from the total picture, so whatever it was at the time -- I think it was 8400, and then looked at purchased services we were buying to make sure that they could understand whether we were buying purchased services that would be considered steady state from a benchmark perspective.

And they did their review and calculation and determined there was a certain element, when you looked at a benchmark, that should be added and that's the number they add back.

MS. BLANCHARD:  I do want to ask questions on Goodnight.  But before I leave this table, I just want to be clear on how I'm going to get to the bottom of this 2016 total FTE picture.  And what I am understanding your evidence to be is that if I want line eight -- if I want to understand line eight actuals, I'm going to need to get Ms. Reese on the next panel to explain to me what happened line seven.  Is that correct?

MS. CARMICHAEL:  That would be in her evidence, yes.

MS. BLANCHARD:  Okay.

MS. LONG:  Mr. Keizer, is there any way we can get that number?  I appreciate that maybe Ms. Carmichael can't speak to it, but I would like to have the total before this panel leaves, in case that raises any questions.  I'm not going to ask specific questions about how they arrived at the allocat -- but I would like to get the general -- I'm just worried.  I don't know.

MR. KEIZER:  I understand.  You want to make sure you've got the same --


MS. LONG:  I want to make sure I have the same in front of me before this panel leaves us.

MR. KEIZER:  With any necessary follow-up questions when Ms. Reese is here?

MS. LONG:  Yes.

MR. KEIZER:  Can I just have one moment?

MS. LONG:  Sure.  I feel like we only have 90 percent of the picture, and I want to understand.

MR. KEIZER:  We're discussing whether it’s panel 4 or panel 5, because it may be a corporate group related issue, which I think it panel 5.

So that's fine.  Just so everybody is aware we’re not misdirecting you to the wrong panel.  But I think we'll do what we can to make sure we have the number, with the proviso if there are follow-up questions related to the number, it will be addressed by panel 5.

MS. LONG:  Thank you.

MR. MILLAR:  Would you like that marked, Madam Chair?

MS. LONG:  Why don't we mark that so we don't lose it.

MR. MILLAR:  J14.6.
UNDERTAKING NO. J14.6:  TO PROVIDE THE 2016 ACTUAL NUCLEAR ALLOCATED FTES

MS. BLANCHARD:  Okay.  Leaving this and going to Goodnight for a moment, Ms. Carmichael, it's my understanding that what Goodnight did is they received all this information that you've just described.  So they received information on your purchased services, on your allocated numbers and based on that, they looked at this global number and they figured out how many FTEs they could benchmark and how many FTEs would have to be removed from the benchmarking because there was no good comparables.

And the number they came up with in terms of the number of employees that could actually be benchmarked was 5521.  Does that sound right?  I can give you the reference if you like.

MR. BLAZANIN:  No, the number is correct.  5,421 was what was included in the 2014 benchmark, and your process is correct.  They took a look at the total FTEs that were either directly in the nuclear business or allocated to the nuclear business.  Then they looked at who was directly supporting nuclear and they put those individuals into the benchmark analysis, and from there if they couldn't benchmark those individuals, like fuel-handling, because they don't have a comparable benchmark for fuel-handling or tritium removal facility in their PWR benchmark, then they removed those, and that was, I think, 2,036 employees that are FTEs, equivalent FTEs.

But as Ms. Carmichael also said then, they took a look at purchased service dollars to determine if there was any steady state FTEs associated with our purchased services and they added back within that number 335.

MS. BLANCHARD:  So that 335 is included in the 5,421?

MR. BLAZANIN:  That's correct.

MS. BLANCHARD:  Okay.  So if -- and if this exists in the evidence I'm happy for you to just direct me to it, but how am I to understand what the corollary to 5,421 is for 2016 based on what you've provided?

MS. CARMICHAEL:  We do have it in the evidence.  I'm going to take a minute to find it for you.

MS. BLANCHARD:  Sure.

MS. CARMICHAEL:  I'm sorry, I can't find it right now, but I did refer to that earlier where what we did was we were asked in an interrogatory to match current state in March of 2016, where we were compared to that benchmark, and kind of figured out staffing levels compared to that 5,400 number.  Yeah, I think it's SEC 3, SCP 3.  Let's try that.

But -- if somebody could bring that up, make sure it's that one.  And what we were asked to do was basically, where are you in 2016 against that 5,400 number, and that's where we showed -- I believe we were under by about 148 FTEs against the benchmark.

MS. BLANCHARD:  So I'll tell you why I'm asking the question, because the next question is, there is also this 2,036 number, which is the group of people who can't be benchmarked, and one of the things I'm interested in is you right now have a -- let's call it a ratio of benchmarked people to not benchmarked people, and they're not -- in order to get to these people you have to look at numbers like purchased services.  So you've got -- but in your -- in 2014 it was about 74 percent benchmarked, 26 percent not benchmarked.

So I would like to understand what the current ratio is.  Is it still about 74 to 26, and is there a way of understanding that from the evidence?  Or another way to put it is, is the group of non-benchmarked FTEs growing relative to the group of benchmarked FTEs?

MS. CARMICHAEL:  Again, I believe we have this in evidence somewhere, and I'll find you the evidence, but what we did was, we do know that 25 percent, let's say, of the head count or the FTEs is not benchmarkable.  So we -- but we do also want to monitor and make sure that we are reducing in those areas or being prudent about it.

And so we did look at the 20 -- I think it was 2,036 there was 2,036 FTEs, and we did show a decrease of about 3.8 percent over the 2 -- about, I think to the end of 2015, and I can find a reference for you, but I'm having difficulty finding it, but we did put that into -- we did talk about that already.

MS. BLANCHARD:  Yeah, I mean, I'll tell you, I did look fairly hard for it, and I think you did discuss this to some length with Mr. Millar.  But the issue that is causing me difficulty is when I look at this page 71 of Board Staff, which is this table that shows you the total numbers, it's clear that even with the current 2016 FTEs your total numbers are going up, and I'm seeing evidence that your benchmarked FTEs are -- the total number is going down.

So to me that must mean that the ratio of benchmarked to non-benchmarked is changing and that your non-benchmarked FTEs must be increasing.

MS. CARMICHAEL:  Okay.  So there's a couple things in the overall chart.  First of all, there are refurbishment FTEs.  So refurbishment FTEs absolutely are going up as required by -- for executing the refurbishment program.

So if you look at row 3 of our J13.3, we are seeing that 2015 actuals are 61, 2016 was about 6,185, and we are seeing about 140 FTE increase.

What is going on there is that our budget was set in 2016 to be at benchmark levels for the benchmarkable areas, and we didn't meet that budget.  And what we're doing in 2017 is we're increasing, we're trying to hire up to what we lost and sustained through significant attrition, so that's the blip you're seeing there.  You're not seeing that -- we're not proposing that we're going to be above benchmark levels in the benchmarking categories or above the recent levels in our other areas.  We're just trying to get up to benchmark and sustain with work that needs to get done.

We saw a huge amount of decrease over 2015 and 2016 from where our budget was and where we needed to be.

MS. BLANCHARD:  Is a huge amount of decrease the 270 that you -- we were discussing earlier on?

MS. CARMICHAEL:  Yes.  Well, it's 270 net, but what we were seeing is that's a net of attrition and hiring, so we saw, I believe it was over 500 people attrit, and then we had to replace them, but we couldn't replace them fast enough to meet our budget, which, our budget was set at a benchmark level.

MS. BLANCHARD:  Okay.  And you were telling me -- the number I think you gave me for the Darlington FTEs was 140, was the increase?  I wrote it down, but --


MS. CARMICHAEL:  No, no, no, the 140 is the increase between nuclear operations 2016 actuals to 2017 plan, and again, that's to get us up to the benchmark levels that we need to operate the plant.

MS. BLANCHARD:  Okay.  So I'm going to move on.  I'm not totally clear for my own purposes, but it's -- I'll move on shortly, but I'm just -- I'm at 2016, the total number is 8730 and then it's going up to 8800 in 2017, and that increase relates primarily to Darlington refurbishment and hiring people who left the organization in 2015?

MS. CARMICHAEL:  Okay.  The numbers you're quoting right now are row eight of the compendium page 71?

MS. BLANCHARD:  Yes.

MS. CARMICHAEL:  And you're showing approximately 70 people increase, I would say, just eyeballing it.

MS. BLANCHARD:  2015 to 2016.

MS. CARMICHAEL:  2015 to 2016?  Yes, so you're seeing an increase there and there’s --

MS. BLANCHARD:  Of about 600.

MS. CARMICHAEL:  Yes, so there’s two components to that.  First of all, that's a budget, so we didn't actually make that 6400 in nuclear ops.  But the 6100 and the -- sorry, the 8200 to the 8700 increase, there was a substantial increase in the refurbishment -- over there in the refurbishment period, so that makes up some of It.  And then the nuclear head count is a difference of 255.

But like I said, the 2016 budget was set as a benchmark level.  In the 2015 actuals, we also saw attrition and below budget amounts as well.  So we basically were trying to stay somewhat steady because of attrition, and now we're trying to get back up to a level that we need to run the plants.  And then refurb itself is going up with the needs that it has to execute this large mega project, and then corporate allocations are fluctuating as well.

I believe that in 2015, they saw the same a issue as us, that they were below the level they wanted to be on a budget.  And 2016, we'll see what their actuals are, but I'm assuming they're probably below where their budget is as well.

MS. BLANCHARD:  Okay.  I'll leave that and I will take an undertaking, if you'll provide it, to just confirm what the current ratio of non-benchmark to benchmark employees is.

MS. CARMICHAEL:  That would be a big undertaking because what we would have to do is -- that benchmarking analysis is we're taking all of our head count in a certain organizational structure and reconfiguring into these categories that are benchmarked.  It's not an easy as do.

But if I refer you to 2016 numbers, which are March actuals, we did that work as part of the interrogatory process --


MS. BLANCHARD:  Yes.

MS. CARMICHAEL:  -- and we looked at how we compared. We knew at that point that we were below target.

So I think we can do some sort of -- maybe an estimate, but redoing that benchmarking and recategorizing 7000 employees or whatever it would be, that would be a huge task for us to do.

MS. BLANCHARD:  So how can you be confident you're still at 2575?  If you can't easily --

MS. CARMICHAEL:  What's 2575?  Oh, percentages, okay.

MS. BLANCHARD:  I'm -- you say you're confident that you're there.  It sounds like it's a very complicated to derive that, so I'm just --


MS. CARMICHAEL:  Because we know that the 75 percent, as you say, is at benchmark -- is below benchmark actually, like we showed in that IR.  And we know that our budget was set on those benchmark numbers to be at benchmark.  And we know that the 25 percent, we have not allowed for those targets to be increased and in fact we've reduced in those areas as well.

So by virtue of looking at those two components, we're confident that we're below benchmark and that we’re holding steady with this.  And those are really CANDU specific numbers that are required to do CANDU specific work like tritium removal facilities, fuel inspections and things like that.

MS. BLANCHARD:  But you will agree that you are increasing in purchased services?

MS. CARMICHAEL:  We are increasing in purchased services, the dollar amount.  I don't know what it translates to FTEs in terms of steady state, because most of these purchased services would be related to -- like I was talking about yesterday, things like trying to do extra work around getting our backlogs down, just kind of these peaking jobs, not steady state work that may be required.

We know there's probably three to four hundred FTEs which we've benchmarked, but we're not prepared to increase that substantially or even change that.  That's what our budget is and we're budgeted according to our needs for that area.

MS. BLANCHARD:  If I stay in the Staff compendium and take to you 81 --


MS. LONG:  Are you finished with your questions with respect to benchmark versus non-benchmark, or are you asking more questions about that?

MS. BLANCHARD:  Really benchmark versus non-benchmark.

MS. LONG:  If you're moving on, then I will ask a question.  So my question with respect to that is are there any areas you would say, Ms. Carmichael or anyone else, that -- I think I have a general idea what you do not benchmark.  But are there any other areas you've added to that?

You spoke of things that are CANDU specific and that cannot be benchmarked.  You are not benchmarking refurbishment, I'm assuming.  Is there anything else?  Security, is there an increase in security?  That's something that's not benchmarked.  Any material changes in areas that are not benchmarked?

I know Ms. Blanchard is asking for specific numbers, but it would assist us if we understood if there's any subject areas where you think there’s been a change?

MS. CARMICHAEL:  There are a few.  They're minor in numbers.  There's work that needs to be done for Pickering in the commercial operation, so we formed a team and they are working towards planning the shutdown of Pickering and that work, and that's many years worth of work that needs to be done.

So those numbers have been included in our FTEs going forward and I believe in 2016, there was a certain amount of them -- very minor; I'd say less than 30 people.  So there's a couple like that.

But again, those are the non-benchmark numbers and those are necessary for to us do our work and do the planning for that group.  And as you go forward, it's a bunch of pushes and takes really, because you will see going forward that our numbers decrease because we wouldn't just hold them constant if we didn't need that work to be done.

One of the areas is -- you know, even though we're operating Pickering, we know we are not going to be needing trainees to run the panel that we talked about earlier, the authorized nuclear operators.  So those training programs go away; those could be 100 employees.  So it's a bunch of pushes and takes according to the programs that we have to do.

But essentially, in terms of the work that needs to be done steady state to operate the plants, those numbers we hold to benchmark.

MS. SPOEL:  Can I ask follow-up question on that?  When I look at the chart that's on page 71 of the Board Staff compendium, there is a reduction from the 2017 plan to the 2021 plan -- I’m just looking at the plan numbers, not the actuals.  There’s a reduction in your nuclear operations people of 510 people.

Is that because of the sort of wind-down of some of the activities at Pickering because it won't be going forever, the sorts of things like the training you just described?

MS. CARMICHAEL:  There's a lot of reasons for that,  but much of it is related to Pickering.  I believe as we don't execute capital projects at Pickering because we will stop, we will go into sort of minor mods project OM&A phase.  Because we won't doing big capital projects, we would reduce those numbers.  So most of it is attributable to that area, so that's why you see the main decrease.

MS. SPOEL:  Thank you.

MS. BLANCHARD:  I guess one follow-up question on the functions, which is Goodnight did identify some areas where you were -- where OPG was over benchmark by function, specifically maintenance and construction support -- I'm on page 37 of the Goodnight report -- and operation support facility, so you exceeded the benchmark for those functions.

Are those areas the areas that were the focus of the focus of some of the reductions?  Do you have any sense of whether you're getting closer to benchmark in those functions?

MR. BLAZANIN:  I can't tell you today whether we've closed the gap on the specific line items, but one of the things you mentioned, operation support, for example, part of the issue there is that you have operators that are fully qualified operators going to the operations function, and then you have groups like authorized nuclear operators in training or nuclear operators in training, and so you'll have a group of people that fall into the operation support function that are trainees that'll eventually become operators, and so you have to try and net out some of these functions together to kind of look at what the balance is overall in terms of those functions when you combine them.

The same thing with maintenance.  We do self-protection in terms of radiological protection, where the U.S. industry does it a little bit differently.  So a lot of the times where you have ALARA groups or others that are maybe under in our area, they're offset by maintenance construction efforts in other areas, so you've kind of got to look at it holistically, and so that's why -- what drives some of the differences.

MS. BLANCHARD:  Okay.  Just looking at the time, I am going to just skip on now to another area which relates to your total generating cost metric.

And you had some discussion with Mr. Rubenstein this morning about normalizing for Darlington.  I think I want to take a step further back and just talk about the actual total generating cost metric and say -- and put to you the proposition that that -- you're already normalizing for differences in technology when you do that total generating cost metric.  Would you agree with that?

MS. CARMICHAEL:  I wouldn't agree necessarily with that.  Maybe I'll step back and talk about what TGC composes of so that maybe we can all understand it better.

So TGC is a cost over generation.  The cost element of that includes operating costs, so just general operating costs.  It includes capital costs, and it includes fuel costs, and so I believe what you're suggesting is that because of the technology difference some things are more expensive in CANDU and some things are less expensive.

So in regards to, say, fuel particularly, we know that we benchmark well in fuel, because our fuel costs are lower than PWR fuel costs, because they use enriched uranium and we don't, and that's one of the benefits of CANDU.

We also know that the cost perspectives or the non-fuel costs, the operating costs, are more expensive for CANDU, because the CANDU has more components, we need more people.  As Goodnight even said, I think that we need 400 FTEs more because we have more components, we have more inspections, we do things differently.  So those costs would be higher.

And -- but they're still a lot higher than our BW, our PWR technologies, and then you have -- what we have is capital.  So capital I would say isn't necessarily specific to technology.  It does get -- there are certain technology differences like steam generation and things like that, but it's really -- a lot of it's influenced by capitalization thresholds, so that's not technology-specific, that's accounting-practice-specific, and our thresholds are basically a lot higher than our American counterparts, so we only capitalize things at a very high threshold, so that's why our operating costs seem higher than theirs.  That's another reason why.

So it's not technology -- just technology-specific.  There are lots of drivers why these elements are, like, used.

MS. BLANCHARD:  Right.  But compared to your peers, Darlington -- I think your evidence was Darlington is one of the best performing plants in the world, so when you look at your peers and you consider all of these variables, it often comes out in the wash in favour of Darlington.

MS. CARMICHAEL:  The reason that Darlington -- I mean, it is very good in terms of cost.  As the chart shows, if you just look at the base cost per unit, it's one of the best performing stations, but another reason why Darlington has good performance is the unit size.  It's a very large megawatt unit, and so we just can be more efficient with that type of unit size.

MS. BLANCHARD:  Okay.  So you were talking to Mr. Rubenstein about your methodology for normalizing for the Darlington refurb, and you haven't -- you haven't proposed -- I guess I'll back up.

You've said that you're going to be benchmarking to third quartile.  That's your target during the test period, and using the normalized numbers.  I can take you to your targets if you want.  They're at page 12 and 13 of my compendium.

MS. CARMICHAEL:  Need to clarify.  We are benchmarking against all the quartiles, top, medium, bottom, because that's benchmarking, and what we would say is our actuals will come in at a third quartile, we believe, for the first four years and then improve to green -- the top quartile in 2021.

MS. BLANCHARD:  Right.  So -- and I think your evidence was that the reason you're going to be in the third quartile for those four years is because of the other work you're going to be doing at the station during that period; is that correct?

MS. CARMICHAEL:  There's substantial work that's going to be done both in terms of cyclic maintenance work and project work.

MS. BLANCHARD:  And you haven't proposed any kind of additional normalization or anything else, you're just -- other than the Darlington refurbishment normalization that you've proposed, you're just comparing OPG to its peers for these normalized costs.  There is no extra layer that you're proposing.

MS. CARMICHAEL:  No, the only thing we're proposing is that we -- I mean, we're just trying to understand where our performance is for Darlington without the sort of the skewing of the fact that one of our units isn't going to be operating for three years.  So that's all we're proposing to do is understand, you know, what's going on at Darlington during this refurbishment period, rather than saying, well, we can't look at it because, you know, it's under refurbishment.

So we're just trying to figure out where we stand, what we can do, how it looks, and understand what the drivers are to a yellow metric and understand whether they're acceptable or not, and we believe that they are, considering the amount of extra work that has to be done on those units and the capital portfolio that has to be put into it because capital is part of the TGC calculation, and so that's why we are proposing just normalizing for that unit being out of service.

MS. BLANCHARD:  So is this yellow -- this yellow 47.85, is that an actual target or is that just a forecast?  And I'm drawing a distinction between a target and a forecast by -- and I guess I could follow up with, if that yellow became red would something happen in your -- would you do something about it?

MS. CARMICHAEL:  So just to answer your first question, we don't forecast until we get into the year and start forecasting where we're going to be at the end of the year, so these would be our targets, and our targets are going to be both normalized and non-normalized.  We'll be looking at both of them constantly.

If we end up in red we would have to understand why.  And just for example, I think we talked about 2015 not meeting some of our targets for Darlington, and when we don't meet the target we have to understand why and understand what occurred so that if we can, we can put mitigation actions in place, so 2015 we didn't meet the target.  It was due to PHT.  We put -- we ensured we put a risk mitigation plan around that, and so, yes, it could ultimately -- you know, it could end up in white if, you know, if something -- we didn't end up executing something or work wasn't done or we had higher attrition, we had no  -- our costs went down.  I mean, anything is possible.  But these are our targets.

MS. BLANCHARD:  Okay.  So -- let's see here.  So just shifting gears a little bit to your formula for normalizing, and I appreciate you're going to be producing both numbers.  It's my understanding that the normalization approach that OPG is proposing uses a deemed production.  Is that a fair way of describing it?


MS. CARMICHAEL:  That is correct.

MS. BLANCHARD:  When you were talking a little bit with Mr. Rubenstein earlier today, you were telling us about some of the initiatives you were putting into place and your evidence was that these are focused on production because that's your biggest risk; is that fair?

MS. CARMICHAEL:  That is fair.

MS. BLANCHARD:  So if you're using deemed production as your normalizing factor, aren't you missing an opportunity to measure how well your initiatives are working from -- your initiatives are targeting this production issue.  So if you're using deemed production, aren't you missing a key opportunity to understand how well your initiatives are working?

MS. CARMICHAEL:  Well, our initiatives, whether they work or not, will be compared to our production on the other three units and whether we sustain losses due to those initiatives, human performance, parts not being available, any of those things that those are supposed to be preventing.  Because we have production targets for those three online units, so that's what they will measure.

MS. BLANCHARD:  So you don't think that using some of the other more common normalization measures, which albeit I appreciate might be more complicated, but those approaches might provide a better illustration of how well your initiatives are working from a production perspective?

MS. CARMICHAEL:  But the actual calculation will end up with the actual production.  If we have losses, the results will show because we're not normalizing for that stuff in the three operating units.

And yes, I did say that we did look at different, various models and there's no right or wrong answer here.  We picked the one that we believed would be supportable, easy to understand, and not subject to a lot of even manipulation because costs -- you can always say, well, is it really a cost, is it not a cost.

But this way, it's just add back the generation, take out a regular outage, put an FLR of 1 percent, and we think that's a pretty conservative normalization, and just sort of make it very simple for everybody.

MS. BLANCHARD:  Okay.  Madam Chair asked you a couple of questions this morning about your stretch factor of 3, and how that correlates to your targets in the yellow we've just been describing.

You had a couple of answers for her, and the first one was that you want to look at your steady state for setting that stretch factor.  And I think you drew my attention also to the fact that you're targeting to be in the top quartile by the last year of the test period.

So I want to understand what steady state means to OPG in this context.  So I guess my first question is would you say that 2015 represents a year where Darlington was in a steady state?

MS. CARMICHAEL:  I would say no.  Steady state would mean that you're operating on a regular basis, and you are meeting the targets that would be set as if you were in steady state operation.

If you look at Darlington in 2015, we are at end of first life for Darlington.  We're seeing equipment failures due to that, significant ones.  A one terawatt loss on Darlington is a very, very significant loss in a plant like that.  We're seeing high FLR due to the same issues.

And in fact, the other thing that makes Darlington metrics not steady state in 2015 is we have a huge capital program that we're investing in since probably earlier than 2015, being a little area than 2015.  But all these projects you see are coming in service to support the second life of Darlington.  So OSB, those kinds of projects are required to provide that second life of Darlington.

So I would say Darlington was not in steady state in 2015.

MS. BLANCHARD:  What about 2008 to 2010?

MS. CARMICHAEL:  I would say in 2008, we started performance improving in our nuclear fleet -- well, we were already performance improving because if you look at history of both Darlington and Pickering, 2008 was still a substantial improvement.  But we continued improving and saw Darlington in a more steady state position because they weren't going through refurb and not preparing for second life and such.

MS. BLANCHARD:  So 2008 would be steady state?

MS. CARMICHAEL:  I would have to go back and look at exactly what the plan incorporated at that time.  But I would say in general, it reflected a well performing plant.

MS. BLANCHARD:  So you were talking about this steady state and you also drew the chair's attention to this metric of dollars per generating unit.  And you pointed to that metric as being something else the Board should consider.

So I've got a description of that metric taken out of your evidence.  I've got it at page 34 and 35 of my compendium.  I'll let you turn it up there.

So this is a metric that calculates dollars per unit and I'm looking here in the right-hand column, and I see Pickering at 228,62 and then Darlington at 255,779.  So am I right in thinking this is showing me that on this metric, Pickering presents better value for money than Darlington?

MS. CARMICHAEL:  Because Pickering is a six-unit station versus a four-unit station, this looks at a unitized number.  So basically, all costs of Pickering get divided by six.  So this is looking -- this would suggest that Pickering is, on a cost per unit basis, more effective than Darlington.

MS. BLANCHARD:  Okay.  And if you turn to the next page, Pickering is one of the absolute top performers ahead of Darlington in terms of this metric, cost per generating unit.  Pickering is actually third in this big long list of power plants.

MS. CARMICHAEL:  Pickering is third, yes.

MS. BLANCHARD:  And if Pickering generated half of the electricity that it was planned to generate, would it still in this metric show up as better value for money?

MS. CARMICHAEL:  Yes, because it's on a unitized basis; it’s not production-based.  That's why it's sort of a normalizing factor for unit size.  So unit size is half the size of Pickering, so it would be -- it would flip because of that.

MS. BLANCHARD:  Okay.  Would you agree with me that it's not a particularly useful metric?

MS. CARMICHAEL:  I wouldn't agree with that.  It's one metric we look at to understand the issue around the size of Pickering, Pickering generation for the units, because Pickering on the TGC metric can never be anything more than fourth quartile just purely, simply technologically, because it only emits or generates half of the volume or half the electricity that a station like Darlington would and most of the other plants.

And the reason is it's first generation technology CANDU and it just will never perform like -- it just will never have that generation, even if it was 100 percent capacity.  But this metric allows to us understand, on a unitized basis, if Pickering is providing on a unitized basis those costs -- it has a good solid cost structure for providing electricity to the market.

MS. BLANCHARD:  Madam Chair, I have a few more questions.  I'm looking at the time.  With your indulgence I would like to just press on.  I think I can wrap up in ten minutes.

MS. LONG:  Can you make it five minutes?

MS. BLANCHARD:  You can cut me off at five and I'll give --


MS. LONG:  Five minutes.

MS. BLANCHARD:  Okay.  I'm going to switch now to -- let's see here.

There was discussion about Pickering extended operations, and Mr. Rubenstein's question to you, sir, was:  If the economic analysis was rerun and showed no economic benefit, would OPG's position be it's still reasonable to go ahead with Pickering extension?  And your answer, I believe, was yes.

Is that a fair characterization of your evidence?

MR. BLAZANIN:  Yes, that was the reply that I gave back at the time, yes.

MS. BLANCHARD:  So there has been a lot of questions about this economic analysis.  And I appreciate that, you know, we may not have common ground on it, but given the number of questions, why wouldn't you at least rerun OPG's analysis?  I mean, don't you want to know whether it's economic?

MR. BLAZANIN:  Well, w know it was economic when we ran the model a year and a half ago, all right, and there are a lot of factors that go into the analysis.  We also know that we progressed a lot of the work that's necessary to proceed to move forward on the basis that we had planned, and we recognize that we're making good strides in terms of demonstrating that we can operate the plant safely to 2022-2024 and within the cost that we had projected.

We are not predicting any change to our production.  We feel the need has been established, and we're confident that we can execute this plan as we set forth.

We recognize there are external parameters that can change, but they can also change the other way in six months' time.  So you would continuously be rerunning this model to determine what's going on, and so we're not in a position to do that.  We need to move forward with our plan as it's stated.

MS. BLANCHARD:  Is it your evidence that you've gone past some kind of point of no return already with Pickering extension?  Is that sort of what you're saying?  You can't turn back now?  It's a year-and-a-half old, that study.  Is it your evidence that it's just too late not to proceed?

MR. BLAZANIN:  That's not my evidence that it's not too late to proceed, but what I am saying is I think -- this has been a work in progress for quite some time.  The decision wasn't made overnight, and so there has been a lot of analysis that's gone into this.  It was a year or more working with the IESO and the Ministry, from our perspective, looking at the technical aspects of this, looking at the safety aspects of this, looking at the feasibility of achieving what we said we were going to do, providing cost estimates, refining the scope of work that we need to undertake, getting ready to work through the regulatory processes and so forth.

The IESO independently did their analysis and talked to great length about the benefits of extending Pickering during that transition period, so all of these factors weighed into the decision-making when the minister approved our plans to pursue extended operations in January of last year.  They've approved our business plan on that basis, and so we continue to move forward on it.  We're confident that Pickering will add value to the system and so we're moving forward on this basis.

MS. BLANCHARD:  Let's say you're working through the extension now.  Now, I understand your evidence is that there's no major single capital project associated with Pickering extension.  There's a lot of work.  There's a lot of cost.  But it's not one single project.  Is that accurate?

MR. BLAZANIN:  Yeah, this is an extension of our existing work programs, if you will.  We take our outage programs that we plan.  We add on to those outage programs.  So the life-cycle planning that goes into demonstrating fitness for service that the units can continue to operate as an example, there are modifications and other investments that we will make into the plant.

We talked the other day about the fact that we've put about a quarter of a billion dollars of project monies into this plant to move forward, and so we'll continue to move forward on that front and execute that work program.

MS. BLANCHARD:  And I think I have at page 25 of my compendium -- I guess it's page 26, actually, in the chart, this -- at that line, enabling cost, you've got 307 million.  Is that sort of the number you're referring to?

MR. BLAZANIN:  That is the number that we've provided in evidence on -- in multiple IRs, and that is the enabling cost, the incremental cost, to enable extended operations.

MS. BLANCHARD:  Okay.  So I'm seeing 15 million in 2016 and then up to 25 million in 2017.  So let's just say you're doing extended operations and it turns out that it costs way more to produce electricity at Pickering than you planned, and you're in year 2017.  You've got huge costs ahead, but you haven't -- there is not a lot in the budget in terms of enabling costs.  At that point would you reconsider the extension?

MR. BLAZANIN:  Well, you can't just focus on the enabling costs.  If you're suggesting that these enabling costs would increase significantly, let's say go from 3- to 500 million or some other value, we don't think that's going to happen.  You have to look at the total scope of work and the funding that we have.

There's already embedded costs in our base program and our outage program.  We've increased the level of spending to recognize that we're going to extend the life of the plant, and then this layers on top of it.  This is the specific work that we identified to enable extended operations.

MS. BLANCHARD:  Yeah, and when I said "increased costs" I wasn't referring to just specifically increased enabling costs.  If I was just to pick, for example, one of your TGC targets for Pickering, and you've got, for example, 2017 you're targeting $76.48.

So what if that goes to $100?  Is there a point where you look at an off-ramp and you say we're not going to continue with this?

MR. BLAZANIN:  So I think what you're asking here is if at some point we through this process came to a conclusion that what we had estimated here, for example, was significantly different than what we had said we were going to do, then we would certainly advise senior management, we would advise our Board, and we would seek direction in terms of how we would proceed that way.

So in that scenario obviously if something is changing that we can control that is significantly different, then we would have to advise our Board and seek direction.

MS. BLANCHARD:  Okay.  And I know I'm over time, so -- and this may be a question for panel 5, actually, but I'm looking at this chart, and it's my understanding that all of these costs are going to the CRVA.

And so when you're -- is it OPG's evidence that when considering clearing a CRVA balance for Pickering part of the prudence analysis might include, was it prudent to continue Pickering operations in a specific set of circumstances?

MR. BLAZANIN:  I don't think that's how that works.  I think you're looking at the specific cost.  So if in one year we were $3 million higher and had to spend -- or three or four million dollars more than what we had projected, then that would go into a CRVA account and that would be scrutinized to determine whether it was prudent to spend that additional amount of money or not --


MS. BLANCHARD:  Okay.

MR. BLAZANIN:  -- not whether Pickering extended operations was prudent to continue with.

MS. BLANCHARD:  Okay.  All right.  Well, I'll leave it there.  I appreciate your indulgence, Madam Chair.

MS. LONG:  Thank you, Ms. Blanchard.

So we will reconvene Thursday morning at 9:30, and I believe it will be AMPCO that will start.  Thank you.
--- Whereupon the hearing adjourned at 4:36 p.m.
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