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Monday, February 27, 2017
--- On commencing at 9:33 a.m.

MS. LONG:  Please be seated.  Good morning, everyone.

Good morning.  The Panel is sitting today in Board File EB-2016-0152, an application by Ontario Power Generation, under Section 78.1 of the Ontario Energy Board Act, seeking approval for changes in payment amounts for the output of its nuclear generating facilities and most of its hydroelectric generating facilities.


Ontario Power Generation filed its application on May 27th, 2016.  A presentation day was held on September 1st.  An untranscribed Technical Conference was held September 23rd.  The Board made provision for an interrogatory process.  A transcribed Technical Conference was held November 14th.  A settlement conference was held commencing January 9th, and the parties have filed a partial settlement proposal with the Board on January 30th.


In PO 7, dated February 17th, 2017, the Board advised that an oral hearing would commence today, February 27th.  The PO further stated that presentation of the settlement proposal would be deferred to ensure the maximum amount of time for witness panels 1A and 1B.  Parties were advised to defer all preliminary matters that could be reasonably deferred.


My name is Christine Long, and I will be presiding in this matter.  As the parties were advised in an e-mail from Mr. Millar on February 14th, there have been some changes to the constitution of the Panel.  Ms. Frank has now recused herself on account of a health issue, and she has been replaced by Ms. Spoel.


Prior to today there have only been three live days before the Panel:  the presentation day, the untranscribed Technical Conference or tutorial day, and the hearing of the GEC and ED motions.


Final decisions on the motions were issued in the last two weeks.  These motions were heard by myself, Ms. Frank, and Ms. Fry.  Ms. Spoel was not at that time appointed to the Panel, and she did not participate in those motions.

With respect to the presentation day and the untranscribed Technical Conference or tutorial day, Ms. Spoel was not present, but she has familiarized herself with the materials.  Ms. Spoel has also, of course, been diligently reviewing the entire record of this proceeding.


In the Board's view, Ms. Spoel's appointment at this stage does not raise any issue with respect to the fairness of this hearing process.  However, if any parties have concerns with this arrangement, I ask that they raise these concerns promptly, if not today, then in the next day or two.  They can do so by bringing it to my attention or by having a discussion with Mr. Millar, who will bring it forward to the Panel.


It is my intent to take appearances first, and then we can deal with any preliminary matters that we need to at this juncture.  So, Mr. Keizer, I would like to start with you.
Appearances:
     MR. KEIZER:  Charles Keizer on behalf of Ontario Power Generation Inc.  With me is Ms. Barb Reuber, with OPG, Mr. Chris Fralick, from OPG, and John Beauchamp, in-house counsel of OPG.  Also, I'd like to note that I am sharing duties with Mr. Crawford Smith, and so I will be putting in an appearance for him as well.

MS. LONG:  Thank you, Mr. Keizer.  We will go down the row this way.

     MR. MONDROW:  Good morning, Madam Chair, Panel members.  Ian Mondrow, counsel for AMPCO, and with me is Ms. SHELLEY Grice.  We will be splitting responsibilities during this proceeding.


MS. LONG:  Thank you, Mr. Mondrow, Ms. Grice.

     MR. RUBENSTEIN:  Good morning, Panel.  Mark Rubenstein, counsel for the School Energy Coalition.  And I would like to put in an appearance for Mr. Jay Shepherd, who will be appearing from time to time throughout these proceedings.

MS. LONG:  Thank you, Mr. Rubenstein.


MR. POCH:  Good morning, Panel.  David Poch on behalf of the Green Energy Coalition.


MS. LONG:  Good morning, Mr. Poch.

     MR. YAUCH:  Good morning, Panel.  Brady Yauch, with Energy Probe, and Larry Schwartz will also be helping us out through this hearing.


MS. LONG:  Thank you, Mr. Yauch.

     MR. JANIGAN:  Good morning, Madam Chair.  Michael Janigan for the Vulnerable Energy Consumers Coalition.

     MS. LONG:  Good morning, Mr. Janigan.
     MR. DUMKA:  Good morning, Panel.  I'm Bohdan Dumka.  I'm here on behalf of the Society of Energy Professionals.

     MS. LONG:  Good morning, Mr. Dumka.

     MR. BUONAGURO:  Good morning.  Michael Buonaguro, counsel for the Consumers Council of Canada.


MS. LONG:  Thank you, Mr. Buonaguro.
     MS. GIRVAN:  Julie Girvan, consultant to the Consumers Council of Canada.


MS. LONG:  Thank you.

     MR. STEPHENSON:  Good morning, Panel.  My name is Richard Stephenson.  I'm counsel for the Power Workers Union.


MS. LONG:  Good morning, Mr. Stephenson.

     MR. WALKER:  Good morning, Panel.  I'm Scott Walker, representing the Ontario Association of Physical Plant Administrators.
     MS. LONG:  Thank you very much, Mr. Walker.
     MR. MCLEOD:  Good morning, Panel.  My name is Mike McLeod.  I am representing Quinte Manufacturers' Association.
     MS. LONG:  Mr. McLeod, thank you.


Before -- Mr. Richler, I've forgotten you.  I'm sorry.
     MR. RICHLER:  Good morning, Madam Chair, members of the Panel.  Ian Richler.  I am co-counsel for OEB Staff along with Michael Millar.  Joining us this morning are Violet Binette, Lawrie Gluck, Jane Scott, and Rudra Mukherji.

     MS. LONG:  Thank you, Mr. Richler.


Mr. Keizer, any preliminary matters?
     MR. KEIZER:  OPG has no preliminary matters.
     MS. LONG:  We are in receipt of a letter that you filed on February the 24th, on Friday.  Are there any other submissions that you want to make or deal with that letter?
     MR. KEIZER:  Well, other than to echo the comments that were made in the letter on the record, and I'm assuming you're making reference to the letter in response to Mr. Millar's letter?
     MS. LONG:  I am, yes.
     MR. KEIZER:  And -- but I have no other additional submissions other than to affirm the statement that was made by OPG in that letter.
     MS. LONG:  Okay.  Thank you.


Any other parties with any other preliminary matters?


All right.  Then I believe we will start with some direct that you have.  But, first, if you can introduce the witnesses, and then we will have them affirmed.

     MR. KEIZER:  Yes, Madam Chair.  The witness immediately to my left closest to me is Mr. Jeff Lyash.  Next to Mr. Lyash is Mr. Dietmar Reiner.  If I could ask them to be affirmed.
ONTARIO POWER GENERATION - Panel 1A

Mr. J. Lyash,


Mr. D. Reiner; Affirmed.


MS. FRY:  Thank you very much.


MR. KEIZER:  Madam Chair, I just have a brief direct before we make the panel available.

Examination-in-Chief by Mr. Keizer:

MR. KEIZER:  First with you, Mr. Lyash.  You are president and CEO of Ontario Power Generation Inc.?
     MR. LYASH:  Yes.
     MR. KEIZER:  And based on your CV that was filed in this, you've had various professional education designations, including senior nuclear operator licence, which you possess?
     MR. LYASH:  Yes.
     MR. KEIZER:  And before becoming president and CEO of OPG, you held various positions, responsibility, in senior management with other organizations, and with respect to those positions, were you responsible for nuclear power facilities and responsibilities related to major capital investments?
     MR. LYASH:  Yes.
     MR. KEIZER:  And, Mr. Reiner, you've held various positions of responsibility with OPG and previously to OPG's predecessor, Ontario Hydro?
     MR. REINER:  Yes, that's correct.
     MR. KEIZER:  You are currently senior vice-president, nuclear projects?
     MR. REINER:  Yes.
     MR. KEIZER:  Can you describe the scope of your responsibilities and how they relate to the Darlington refurbishment program?

     MR. REINER:  So I've been involved with the Darlington refurbishment program since 2010.  At that point, I was senior vice-president of nuclear refurbishment and had accountability for the definition phase and planning work for the project.  Subsequent to that, in 2014, I became senior vice-president of nuclear projects and also took on accountability for execution of the refurbishment project.  So I've been involved intimately in the decisions, the planning, incorporation of lessons learned into the refurbishment plans, and in structuring the team that is now in place to execute the refurbishment project.
     MR. KEIZER:  And you've testified on two previous occasions before this Board on the Darlington refurbishment program?
     MR. REINER:  Yes.  I have.
     MR. KEIZER:  That would be in EB-0082.10 and also EB- 2015-0321?
     MR. REINER:  Yes, that's correct.
     MR. KEIZER:  Mr. Lyash, your panel under this proceeding has the designation of panel 1A, the Darlington refurbishment program overview.  Can you describe your understanding of the scope of evidence and related testimony which you prepared for, for today?
     MR. LYASH:  It's to provide an overview of the Darlington refurbishment program, including interface with the province and the company's board of directors, oversight of the program itself, program structure, and the management team.
     MR. KEIZER:  Mr. Reiner, you're on panel 1B as well.  And can you, just for clarification today, can you advise as to the differences in the areas of responsibility between panel 1A and 1B?
     MR. REINER:  Panel 1B will address specific questions that relate to things like the numbers, the strategies, the contracts that are incorporated into evidence.  So panel 1B is prepared to address all of those details.
     Panel 1A, we will speak to strategic issues, provide the right overview.  But if we get into details, panel 1B would be the panel to address those.
     MR. KEIZER:  Mr. Lyash, do you adopt the evidence that's been assigned to panel 1A as described in Exhibit A1, tab 9, schedule 1, which is the exhibit that outlines all the prefiled interrogatories and undertakings related to it?  Do you adopt that for purposes of your evidence today?
     MR. LYASH:  Yes.
     MR. KEIZER:  Mr. Reiner, do you adopt the evidence assigned to panel 1A, and because you're also testifying at panel 1B, maybe we'll do it at the same time, and that also is assigned to 1B as detailed in Exhibit A1, tab 9, schedule 1, which is the exhibit establishing the responsibilities that OPG filed on February 10?
     MR. REINER:  Yes.
     MR. KEIZER:  Mr. Lyash, with respect to your involvement, can you just please summarize for the Panel the significance of the Darlington refurbishment program from a provincial perspective and from corporate perspective?
     MR. LYASH:  Certainly.  Darlington is a key part of the province's electricity system, and it's a critical asset that, through refurbishment and for 30 years beyond, will be a key element in the electricity supply.  The successful completion of DRP safely, with quality, on time and on schedule is our top priority with OPG, the top priority for the company.  The task before us is to successfully execute unit 2, as described in our evidence, to demonstrate our ability to complete the DRP within the $12.8 billion cost estimate that the province used as the basis for their approval.
     MR. KEIZER:  Thank you, Mr. Lyash.

     Mr. Reiner, can you please summarize the current status of the Darlington refurbishment program?
     MR. REINER:  In October, mid-October, we began the physical work on refurbishing the first unit, unit 2, at Darlington and are now in the execution of the schedule, and that's the schedule we've submitted in evidence.  We're in the first of four segments in that schedule.  This first segment is about defuelling the reactor, draining the heavy water from the reactor, islanding the unit, and islanding is connecting the unit from the remaining operating units so the operating plant can continue to run safely while we refurbish unit 2 and then also preparing the reactor vault for the retube and feeder replacement work.
     We're at day 136 on 1,071-day working schedule, and at the end of the defuelling work, which was first piece of segment 1, we were approximately 26 days ahead of schedule.  Since that time in islanding work, would have used up some of that gain and are now approximately two days ahead of the current schedule.
     The specific work we're now executing is installation of bulkheads which separate the unit 2 from the containment structure that integrates across the station.  So that's the piece of work we're currently in the midst of.

     And as at the end of January, we were tracking approximately $59 million under budget, but our estimate of completion for unit 2 remains within budget.
     MR. KEIZER:  Thank you, Mr. Reiner.

     Madam Chair, those are our questions in direct, and the panel is now available for cross-examination.
     MS. LONG:  Thank you, Mr. Keizer.

     Mr. Richler?
     MR. RICHLER:  Thank you, Madam Chair.
Cross-examination by Mr. Richler:

     Good morning, Mr. Lyash and Mr. Reiner.  Do you have a copy of the compendium of documents we’ve prepared?
     MR. REINER:  Yes.
     MR. LYASH:  Yes.
     MR. RICHLER:  Madam Chair, this is a compendium we prepared for the convenience of the witness panel.  It consists entirely of documents that are already on the record; there is nothing in new in there.  I would propose to introduce it as an exhibit and mark it as K1.1.
     MS. LONG:  Thank you.
Exhibit No. K1.1:  Compendium submitted by Mr. Richler
     MR. RICHLER:  I would like to start by asking you a few questions about how things are going so far with the Darlington refurbishment program.  You spoke a little bit about this in direct.

First of all, I gather unit 2 breaker open happened on October 15, 2016, was it?
     MR. REINER:  That's correct.
     MR. RICHLER:  Just to clarify, when we talk about breaker open, we mean when the unit is disconnected from the provincial grid.  Is that right?
     MR. REINER:  That's correct.  Yes.  That's when the electrical connection breaker at the plant opens up, essentially.
     MR. RICHLER:  So we’re well into the execution phase now, and you spoke a little bit about what's already happened.  But I wonder, just to help us get oriented, could you please turn to page 6 of our compendium?  You'll see there's a simplified unit 2 refurbishment outage schedule.  Could you help us explain where you are on this schedule?
     MR. REINER:  I believe it is on page 5 of your compendium.  Yes, that’s it.

     MR. RICHLER:  Sorry, I'm looking at the compendium number.  So if you look at the bottom of the page, it says “OEB staff compendium page 6”; do you see that?
     MR. REINER:  Okay.
     MR. RICHLER:  There must have been a printing mix-up.  But, in any case, you’ve found it.
     MR. REINER:  Yes, I have it.
     MS. LONG:  This is the picture we're all looking at, yes, here.
     MR. REINER:  Mine had a mix-up with the page numbers.  Yes, I have it.
So if you – so this is a simplified view of the critical path schedule for refurbishment, and the unit shutdown, you can see at the front end.  There is a unit shutdown period, and essentially what that entailed is the disconnection from the electricity grid, followed by the safe shutdown and cooldown of unit 2.
We then executed the defueling portion, which you see here labelled “Defuel Reactor.”  So that essentially was done with the fuel handling equipment at the plant, taking out all the fuel and storing it in the eradiated fuel bays at the Darlington station.

There is then a split in the line that occurs that you can see at the top, drain systems.  So we have done what we call a bulk draining of systems.  There is a certain level we can get to in bulk draining and removing heavy water.  That gets followed by another phase of draining, which happens further in the future.  So that bulk draining is complete.
The piece we are in now, the next red bar labelled “Isolate unit 2 from operating unit,” and that's where the bulkhead panels get installed to separate the vacuum building and containment structure of the plant.  It's a single integrated containment structure that touches all four units, and we isolate unit 2 from the remaining operating units, and that's the work that we're currently in the midst of.
     MR. RICHLER:  And defuelling was done by OPG itself, not by contractors; is that right?

     MR. REINER:  This is correct.  Defuelling was done by station operation staff, fuel handling operators that normally fuel the units during normal operations, and we augmented those resources with the capability needed to defuel an entire reactor.
     MR. RICHLER:  I believe you said that, after defuelling was completed, you were 26 days ahead of schedule?
     MR. REINER:  Twenty-six days ahead of our working schedule.  And just to set a reference point, the working schedule is the 35-month schedule, and then we also have a high-confidence 40-month working schedule.  So when I'm referring to "ahead of schedule" here, it would be ahead of that 35-month working schedule.  We made a decision internally on the project to manage the project against a more aggressive working schedule versus the 90 percent confidence schedule.

     MR. RICHLER:  Looking back at this high-level schedule, I know all of these phases are incredibly complex, but could you give us a sense of which phase you're most nervous about?


MR. REINER:  So when I look through this --
     MS. LONG:  Sorry, Mr. Reiner, can I just stop you for one minute?  So I understand that the documents are not coming up on the screen.  That's the problem.  But everybody has a hard copy, do they, in front of them?  No, you do not in the back?  Do we have extra copies for people in the back to follow along?  Perhaps people could share until we get this fixed.


Does everybody have a copy that needs a copy?  Yes?


Okay.  I'm sorry about that, Mr. Reiner.  Let's go back to that question.  You were asking about risk, I think.
     MR. RICHLER:  So the question was, which of the -- looking at this high-level schedule, which of the phases makes you most nervous?
     MR. REINER:  So I'll just start by saying every phase here and every piece that you see has an element of risk associated with it, and we've taken quite extensive measures to establish a risk register and mitigation plans to deal with those risks, but if I were to walk through this, certainly early on in the defuelling phase, OPG has never defuelled an operating reactor at Darlington, so this was a first-time evolution for us, and we actually made a lot of investment upfront to prepare for that specific segment, and was seen as a high-risk phase because of the impact it has on equipment that gets utilized at a frequency and rate that it wasn't initially intended to perform at.  But we got through that quite well by implementing our risk mitigation strategies.


The phase that we are in right now, the bulkhead installation, that is -- that one does make me nervous to a certain degree.  It has a high degree of complexity.  It is the -- it is a phase where the integration between the contractors, the OPG project management team, and the station operations team needs to work extremely well.


It's also a phase where we needed to introduce some new operating procedures, because we've got operating units that need to be fuelled at the same time as installation of bulkheads occur, so we're putting people potentially in harm's way and have had to introduce some new protocols and procedures that hadn't been tested before.  And so that is a phase that I would say is a highly complex phase.


We then get into a -- following that, at the end of bulkheads, it's not identified in this diagram, but there is a critical milestone that the first segment ends with, and that is a containment pressure test, and that ensures that the safe operation of the remaining three units can be maintained, and that's a very critical step for us, and we have got a lot of mitigation measures in place to ensure that we can successfully pass that test, but that would be a fairly significant milestone to overcome.


When you then get sort of -- the large blocks that you see in the centre, fuel channel removal and fuel channel installation, that is work that has been done in the CANDU industry before.  Darlington, I believe, is reactor number 8.  It's either number 8 or number 9 that is getting -- that reactor components are being removed and new components being installed.  So it has been done before this work.


And it is also an area -- it is an area that has caused problems on previous refurbishments.  Point Lepreau is a good example.  They ran into a significant technical issue in the installation portion.  We have built a full-scale reactor mock-up and have done a lot of testing of tools and procedures and training of people to ensure that we can successfully execute that.  And that occurs over about a two-year time period.


On the back end of the schedule, we get into another level of complexity, and I would say this is probably the most complex period in the schedule.  So this is where we reintegrate the unit back into the operating plant; we move bulkheads; we energize systems; we bring things back into service; and then we do the commissioning and testing that's needed to confirm that everything we executed during refurbishment meets the standards and requirements and safety standards for the plant.

We bring the plant back online, and that's a highly complex phase again where the integration between station operations, refurbishment, project management, and contractors becomes very, very critical again.
     MR. RICHLER:  Thank you.


Are you on budget so far?
     MR. REINER:  We are tracking slightly under budget at this point in time, as of end of January, about $59 million, as I said earlier, under budget.
     MR. RICHLER:  And when you say "under budget," are you referring to the release quality estimate that was approved in November 2015?
     MR. REINER:  Yes.  But the budget is the -- is -- it's actually the unit 2 execution budget estimate that I'm referring to here.  So the budget that was released by our board to execute unit 2 as well as the initial safety improvement and facility projects.  That's the budget I'm referring to here.  So that would have been established at the time of the unit 2 execution estimate.
     MR. RICHLER:  How are the earned value metrics looking?
     MR. REINER:  On earned value overall -- so cost performance index is better than planned because of the slight undervariance in budget.  The schedule performance index is slightly behind plan.  If you were to break that down and look at unit 2 performance only, unit 2 performance is essentially on plan.


We do have some other projects that are running in parallel with unit 2 that are slightly behind plan.  The retube waste processing building is one of those, and there were also a number of prerequisite projects that provide in-plant facilities and infrastructure for execution of the project, and that would be things like, for example, temporary washroom facilities, some of the modifications that needed to be made to ensure instrumentation is available for the plant to operate safely.  Some of those are behind schedule, so when you roll it all up, our schedule performance is slightly below plan.
     MR. RICHLER:  What about the heavy water facility project?  Do the delays and cost overruns associated with that project threaten the unit 2 schedule and budget?
     MR. REINER:  The delays in that project do not threaten the schedule.  We have put mitigation plans into place to ensure that there is no impact on unit 2 refurbishment.


One of the primary drivers for the heavy water storage building was to accommodate the overlapping schedule that we have in the refurbishment where we've got two units that are shut down and drained of heavy water and the existing facilities and systems in the plant cannot accommodate that.  And we have been able to implement measures that do not cause an impact on unit 2 in a delay of the heavy water project.

     In terms of schedule, we will manage the execution of the heavy water project within the budget that was released, so it would be within our $12.8 billion budget, and also be within the $4.8 billion in the facility and infrastructure portion that we have identified that we are proposing to place in-service during this rate application.
     MR. RICHLER:  Have any disputes arisen between OPG and any of its contractors?
     MR. REINER:  There are always commercial issues under any contract, and commercial issues do arise, and they get resolved.

We have, to date, not taken any dispute through a formal dispute resolution mechanism.  The contracts provide a mechanism for resolving any commercial disputes, and it starts with resolution at the senior management levels.  And, to date, we have been successful in addressing any of the commercial issues through that process.
     MR. RICHLER:  I understand there's something called the Refurbishment Construction Review Board, which reports to you, Mr. Lyash, and to the chief nuclear officer.  And this is comprised of several external experts, with a goal of providing independent assessments of DRP progress.  Have I got that right?
     MR. LYASH:  Yes.  The Construction Review Board is one of a number of mechanisms that we put in place to provide an independent look at various pieces of the project and provide feedback to the leadership team and the board.
     MR. RICHLER:  Can you please turn to page 10 of the Compendium -- or possibly page 9, depending on which version?  This is the first page of a report by the Refurbishment Construction Review Board from July 2016, and there are some redactions made by OPG.
     Yes, that's it on the screen.  If we turn over a few pages, on page 14 of the compendium -- it's the previous page on the screen, I think.  Yes, that's right -- halfway down the page, where you see the number 6, the committee refers to a cultural tolerance for delays at OPG.

     Mr. Lyash, do you agree that that was a fair characterization of OPG's culture, and, if so, what are you doing to change the culture?
     MR. LYASH:  Sorry, can you tell me where you are again?
     MR. RICHLER:  If you look on the screen, about two-thirds of the way down, there is a numbered paragraph 6.
     MR. LYASH:  Okay.
     MR. RICHLER:  It says there is a cultural tolerance for acceptance of work delays.
     MR. LYASH:  Your question?
     MR. RICHLER:  The question is:  Do you agree with that assessment, and, if so, what have you done to change OPG's culture?
     MR. LYASH:  First, let me say that we take input from the snapshot from a group like RCRB, very experienced people who come in for a brief period of time, and when they share feedback, we take that feedback in the context of a much larger picture, and we disposition it in that context.
     So in this recommendation, recommendation 4, what the RCRB was telling us is that the nature of the project we're embarking on is different than the execution of the refuelling outage or a maintenance outage or routine operations and that we should think about streamlining processes to reflect that, to facilitate the kind of construction production work that this will be challenged with and that, along with that, comes a culture of focus on the schedule and focus on accountability for executing the schedule and a -- and to the extent you can develop a culture in the organization that doesn't tolerate delays and acts quickly to resolve them, it facilitates the project.
     So, in that context, the answer is, yes, I agree with the recommendation that streamlining our processes and strengthening our culture with respect to this attribute would be beneficial to helping to lower risk on execution of unit 2.
     I'll let Mr. Reiner expand, but fundamentally we took that issue and implemented a series of steps, some of which are continuing to be implemented now, to streamline those projects, to establish a higher level of accountability around schedule execution, to put in place an escalation process when there are issues and delays, and that's being implemented through Mr. Reiner's organization as we speak.
     MR. REINER:  Yes.  And to add to Mr. Lyash's point, specifically what the RCRB identified here for us is there is a level of accountability in a project that is a little bit different than what you would experience in the normal operations environment when you have a schedule.  And so we talked about a very high-level schedule with view bars in it.  There are thousands of activities in this schedule that all need to get executed, and some of them have logic ties and the sequence of execution becomes important.  And so when issues arise, it's very, very critical that these get resolved quickly and that we don't take the time to sit back and deal with it offline, because of the consequential impacts this can have on overall performance.

     So what this finding had us to do is strengthen part of the organization that we call our project control centre and really put in place a mechanism and some rules and guidelines around this that provide protocols for how much time an issue gets allocated to it, to address it in field execution, then when it needs to get escalated to the project control centre, and from there when it needs to get escalated to a project manager, and with the idea being that issues get resolved; they get resolved immediately.
     And what we have to emphasize for our project management team is the integration that's required across here.  There is a level of accountability that each project manager has, that they have to each other that was previously not as recognized by the team.  And we've taken measures to strengthen that level of accountability and to ensure that that's understood.
     MS. LONG:  I just have to clarify – I’m sorry, Mr. Richler.  When you talk about the leadership team here, this is the overview panel.  But I'm not quite sure who they're referring to.  You're talking about project management.  Do you consider that to be the leadership team, or do you consider you and Mr. Lyash and more senior staff to be the leadership team?  What are they trying to address here?
     MR. LYASH:  Well, what we have to address in the full scale of the issue is the leadership team from myself all the way down through the project management team to the supervision, the contractor in the field executing the work.  And so, as we think about an issue like this, we think about it across that full spectrum.  Now, of course, at the senior management level, that comes more to the signals we're sending to the organization, the behaviours we're reinforcing, the expectations we're setting, and the way that the senior leadership team responds to issues as they escalate or data that indicates a gap.  It means, for the first-line supervisor, the need to identify the issue and escalate it quickly to the project control centre.
     MR. REINER:  In this particular case, the Refurbishment Construction Review Board is referring to the project management team, so individuals that have accountability for specific aspects of execution of work. That's the specific accountability reference they were honing in on here.
     MS. LONG:  Thank you.
     MR. RICHLER:  I would like to ask you some questions about exactly what OPG is and is not seeking the OEB's approval for in respect of the DRP.
     Can you turn to page 26 of the compendium, please?  That's it on the screen.  You'll see, at the top of the page, there's a summary of what you're asking for.  So, in essence, you're asking for a total of $4.8 billion to be added to rate base in respect of the unit 2 refurbishment?
     MR. LYASH:  Yes.
     MR. RICHLER:  This says you're also asking for $743.1 million related to various supporting projects.  But I gather that is now out of date as you've removed the heavy water facility from the scope of this application; right?
     MR. LYASH:  That's correct.  My recollection is that number now stands at 377.2.
     MR. RICHLER:  To clarify, you're not asking for approval of the entire $12.8 billion cost of refurbishing all four units over the next nine years.  You're only asking for approval of in-service additions in the 2017 to 2021 test period; right?
     MR. LYASH:  Yes.
     MR. RICHLER:  Of course, the need for DRP is established by Ontario Regulation 5305, so you're not asking the OEB to determine whether or not DRP makes sense as a matter of OPG's corporate strategy or as a matter of public policy or electricity system planning?
     MR. LYASH:  That's correct.
     MR. RICHLER:  On this same page it says, in the first paragraph:

"If actual additions to rate base are different from forecast amounts, the cost impact of the difference will be recorded in the capacity refurbishment variance account, CRVA, and any amounts greater than the forecast amounts added to rate base will be subject to a prudence review in a future proceeding."


Do you see that?
     MR. LYASH:  Yes.
     MR. RICHLER:  So, in short, if you go over budget, you would build up a balance in the CRVA, and then the OEB would have an opportunity to examine the prudence of the overruns when you come back to ask for the balance to be disposed?
     MR. LYASH:  Yes, the OEB would have that ability.
     MR. RICHLER:  The total DRP budget of $12.8 billion includes $1.7 billion of contingency; right?

     MR. LYASH:  Correct.
     MR. RICHLER:  And the unit 2 budget of $4.8 billion includes $694.1 million of contingency?
     MR. REINER:  So the 694 million, I believe, came from the release quality estimate.  At the time of establishing the unit 2 execution estimate, that number was actually reduced to -- I believe it was $677 million, and that reduction was just a reflection of refinements of estimates and progression of work since the release quality estimate.
     MR. RICHLER:  Thank you.


Now, I know that contingency is a topic that will be addressed by the next witness panel, panel 1B, and I will have more detailed questions for them.  But I do have a few more fairly high-level questions about contingency for this panel, because I think it is important to understand just what is included in the amounts you are seeking from the Board.


Now, in your application, you explain what contingency means in the context of construction programs like this.  As I understand it, contingency is expected to be spent.  It is not something extra built into the plan that will be left unspent if everything goes well.  Have I got that right?
     MR. REINER:  Yes, that is correct.
     MR. RICHLER:  There are some uncertainties in any project that are likely to result in costs, and so the project manager must include those likely costs in the plan.  Am I describing the concept accurately?
     MR. REINER:  I think that is fairly accurate.  I mean, it's a characterization and an assessment of the risks that could occur during execution of the project and is the outcome of some mathematical modelling that gets done that looks at the probability of those risks occurring and the potential cost of mitigating the risks.
     MR. RICHLER:  But contingency doesn't include risks that are unpredictable and outside OPG's control, like inflation and natural disasters?
     MR. REINER:  That is generally correct.  There is an element of inflation that is built into the project estimate, so the estimate does not have a zero inflation assumption.  So we use indices, general industry indices, to come up with an escalation number, and that is built into the estimate, but should there be inflation, for example, that exceeds those assumptions, that would be outside of the project's control and would not included in the contingency.
     MR. RICHLER:  There is a difference between contingency and management reserves.  Contingency is expected to be spent; management reserves are not.  Is that right?
     MR. REINER:  So management reserve deals primarily with very low-probability, high-consequence events that are outside of the project's ability to actually -- to actually control.  Now, given their low probability, you would expect that they wouldn't occur, but the refurbishment project is a ten-year project.  There is a long timeline, and there is some probability that events outside of the project could have an impact on project cost.


And I'll give you just one example.  If there were a lengthy labour strike, for example, that could have a significant impact on the project, but is not something that we build into project contingency.  That's a management reserve item.


So I wouldn't characterize it as that these things would not occur.  They do have a probability of occurring.  When they occur, they do have potentially a significant impact.

     MR. RICHLER:  So contingency covers the known unknowns, but management reserves cover the unknown unknowns?  I think I took that from your evidence.
     MR. REINER:  I think that is quoted in the evidence, yes.
     MR. RICHLER:  And just to be clear, you're not asking the OEB for approval of any management reserves?  Reserves are not part of the DRP budget?
     THE DEPONENT:  Management reserves are not part of the DRP budget.  If a situation arose that resulted in a situation that can't be managed by the project, we would assess -- we would assess that and look at what the impacts on the refurbishment program are and make an according -- make a recommendation to our board of directors on how to proceed under that scenario.
     MR. RICHLER:  But you are asking for approval of contingency for unit 2?
     MR. REINER:  Yes.  We are seeking the full high-confidence contingency amount that we've submitted in evidence.
     MR. RICHLER:  So just to make this less abstract, it may be helpful to talk about a particular example.  Can I ask you to turn to page 70 of the compendium, please?  This is an excerpt from a report by Modus and Burns & McDonnell, dated November 12th, 2015.

     And, to be fair, in the witness responsibility table that Mr. Keizer referred to, this document was assigned to panel 1B, which is up later this week, so Mr. Lyash at least may not have reviewed this document when preparing for today.  But, again, I'm only pointing to it to illustrate generally what contingency means.  I will not be asking today's witnesses detailed questions about the content of this document.


On page 71, the next page, this report discusses the contingency for turbine generation for the entire four-unit DRP amounts.  Do you see that?  It's not up on the screen.  It's just under a -- yes.  It's this page, just under that table, at the bottom of the page, under the paragraph headed "Contingency.”
     MR. REINER:  Yes.
     MR. RICHLER:  So, again, this discusses the contingency for turbine generation, and for present purposes the actual numbers aren't that important.  I'm just trying to use this as an example of what contingency actually means.


It says in the last paragraph that:

"One component of the total turbine generation contingency is $117 million for potential component replacement based on the results of concealed condition assessments on each unit turbine generator."


Do you see that, on the fourth line of the last paragraph?

     MR. REINER:  Yes.
     MR. RICHLER:  So you don't know what you will find when you open up the turbine generator?
     MR. REINER:  That is -- so, as part of establishing the scopes of work -- and this generally applied to everything we did, including the turbine generator -- there were assessments conducted of the general health of components in the plant.
     There are areas of the plant that you cannot access when the plant is operating, and that's what's referred to here in "concealed conditions.”  And in the case of the turbine generator, for example, the turbine generator at Darlington, during a normal maintenance outage, it never gets completely disassembled.  In the refurbishment outage, we're going to completely disassemble it, inspect every component, and replace those components.  So we will be looking at areas that hadn't previously been looked at.

     Now, we do have a general idea about what sort of risk we would encounter, which is how we got to this number, and where that comes from is we extract, for example, areas of the turbine generator that we can look at that are materially the same as areas that we might not be able to access.  We can extrapolate and get an idea of what we might expect to find.  We also use industry operating experience, for example, to see what sort of conditions have been found.  But the specific item here deals with those areas of the turbine generator that we hadn't previously been able to look at during normal operations.
     MR. RICHLER:  But when you do actually open it up, you may find that it looks fine, and you wouldn't spend any of the 117 million.  Is that right?
     MR. REINER:  That is always a possibility, right.  The risk may not materialize, and the components may be in perfect condition.  On the other hand, there could be more replacement of components than this contingency actually assumed, because the risk sort of happened in discrete amounts.  They either don't occur or they do occur, whereas these numbers are based on a probabilistic assessment.
     MR. RICHLER:  How does that square with the notion that contingency amounts will actually be spent?  You said probabilistic, but if you open it up and it looks fine, there is some chance, perhaps a low chance, that you will spend zero dollars from this 117 million that forms part of the unit 2 budget.

     MR. LYASH:  I would point out, just as a high-level grounding, that, when we think of contingency, there is estimate uncertainty, cost uncertainty, and discrete risks.  This is an example of a discrete risk, discovery when you open up the turbine.
     We don't algebraically sum the total cost if each risk is realized.  If you did that, your contingency would be very, very large.  Instead, we look at probability and consequence and weight.  It goes all into an overall contingency.  So this contingency could be realized below this number, at this number, or above this number.  Another discrete risk may be realized below, at, or above.
     So you have to think of contingency, because of its probabilistic nature, as a whole, not just whether you did or didn't realize individual pieces.
     MR. RICHLER:  Thank you.  Before drawing down on any contingency amounts, I understand there is an internal approval process; right?  The funds can't just be used; they have to be requested?
     MR. REINER:  That is correct.  There is a layering of contingency, if you will.  Project managers that have accountability for overseeing the execution of work have an element of contingency available to them that lies within their authority to execute, and then there is a graded approach where the authorities escalate.
So depending on the significance of the issue and the size of the contingency draw, it would escalate up the organization, right up to Mr. Lyash's level.
     MR. RICHLER:  Am I correct the release quality estimate has what is called a P90 confidence level for the entire unit DRP?
     MR. REINER:  Yes, that is correct.
     MR. RICHLER:  That means there is a 90 percent confidence level that the entire program will come in at or under the $12.8 billion budget?
     MR. REINER:  Yes, that's correct.
     MR. RICHLER:  Right.  Or put another way, a 10 percent chance of going over?
     THE DEPONENT:  Yes.
     MR. RICHLER:  What is the confidence level for unit 2 alone?  It is also P90, isn’t it?
     MR. REINER:  The unit 2 estimate is also a high confidence P -- 90 percent probability estimate.
     MR. RICHLER:  So you are 90 percent sure the final in-service amount for unit 2 will be $4.8 billion or less?
     MR. REINER:  Yes.
     MR. RICHLER:  And P90 is about as high as it realistically gets for a megaproject, isn’t it?  Nothing in life is P100; right?
     MR. REINER:  I don't think there is any such thing as a P100.  And, also, when you do the modelling of risk, if you were to include contingency for 100 percent probability, the numbers would get quite significant.
     In some of the analysis that we provided in evidence, third-party reviews, and I believe the Schiff Hardin testimony or evidence touches on this as well.  A 90 percent probability is a -- there is no prescribed answer here in large projects, but a 90 percent probability is an industry norm that is out there and is not unusual for a project of this nature.
     MR. LYASH:  In any event, I think it's also important to understand that, in doing this analysis, these are analytical tools.  They are very valuable.  They involve a lot of expert judgment.  But, in the end, there are only approximations of the project, and faced with any particular project, the owner ought to make a decision on whether to establish a contingency at a P35, P50, or P90 level based on a broader consideration of the complexity, the duration, the variables, the challenges that that project might represent.  So while it might be appropriate to pick a lower probability number for a shorter, more straightforward project, for a megaprogram of this nature, our judgment was that -- and acknowledging the duration of this project -- that the appropriate judgment to make was to pick P90 as the basis for the schedule and the contingency.
     MR. RICHLER:  Am I right that the amount of contingency and the project manager's confidence level in meeting budget are related?  The higher the contingency, the higher the confidence?
     MR. REINER:  If you were to look just at sort of the mathematical analysis of it, if you had an event and you looked at only that one discrete event and you wanted a confidence level around the cost of mitigating a risk associated with that event, the higher the confidence level, the higher the amount of contingency.  That's correct.
     MR. RICHLER:  So you arrived at the $1.7 billion contingency for the four-unit program because that is the amount you determined would be required to achieve 90 percent confidence, or P90?
     MR. REINER:  Yes.  So what we did is we put together a very exhaustive risk register.  Based on the scope of work that we are executing, we looked at all of the potential issues and risks that could be encountered during execution of the project.  We discussed one of them, which is concealed conditions in the turbine generator.
     So there are hundreds and hundreds of risks.  There is a mathematical distribution that then gets put in place, and there is some -- there is some judgment that goes into establishing that.  And that essentially looks at, for each of these discrete items, how would you model their probability of occurrence.  That then goes into a Monte Carlo analysis that runs thousands and thousands of scenarios and outcomes and then does an averaging of those.  So the mathematical model is the result of taking this large risk register and coming up with sort of a best practice, quantitative way of formulating the amounts that should be held in contingency to deal with those risks.
     MR. RICHLER:  What if the OEB, in this case, approves something less than the full P90 contingency amount for unit 2?  Say, instead of the nearly $700 million built into your application, the OEB approved only the contingency associated with a lower confidence level, say P50.  You would still be allowed to track any extending above the P50 budget in the capacity refurbishment variance account, and you would get back any amounts that were found to be prudent in a future OEB proceeding.  I know that's not what you’ve proposed in your application, but what do you think about that idea?
     MR. LYASH:  Let me say that the converse is also true, just to be clear, that if, because of our actions or good fortune, the contingency is not spent as allocated to unit 2, that also would go to the CVRA and be returned to the customers.
     My thought on your question, though, basically is what would be the basis for that.  Our view is that the risk assessment we’ve done is rather robust in our consideration of the nature of this project, its complexity, and duration, and the challenges involved warrant selection of P90 as the reasonable and prudent approach to managing the project.  So the OEB could certainly find that something less is appropriate, but our basis and judgment is what leads us to P90 as the choice as they are.
     MR. RICHLER:  If any drawdowns of the budgeted contingency need to be scrutinized and approved internally by OPG before they are authorized, shouldn't the OEB also have an opportunity to review them, at least after the fact?
     MR. LYASH:  Our position is that the overall process that we've used and the way we've approached estimating, scheduling, establishing risk, and pricing it into the project is a reasonable and prudent approach, and that should be the test that's applied.  Our reason for putting controls, very aggressive controls, on risk and contingency during the course of the project is because it is one of the primary management tools for ensuring that ultimately the project comes in on cost and on schedule.
     MR. RICHLER:  As I think you just said, Mr. Lyash, ultimately there is going to be a reconciliation.  If you go over budget, you'll track it in the CRVA and get the extra revenue requirement in a future OEB proceeding, and if you go under budget, the excess amounts you collected would be returned to ratepayers in a future proceeding.

But you've structured your application in a way where there is a 90 percent chance that you will go under budget, in other words, a 90 percent chance that you will overcollect in payment amounts during the five-year test period.  How is that fair?  Why didn't you structure it in a way so the risks were more evenly balanced between OPG and ratepayers?
     MR. LYASH:  Well, I think they are evenly balanced between OPG and ratepayers.  And I think the basis for that comes not just from the analytical approach that we do in building up Monte Carlo analysis and probabilities, but in the overall judgment of the team and the experts that we've had as to what probability distribution is the right one to select for a project of this complexity, difficulty, and duration, and I think if you look at the history of megaprojects, the selection of a high confidence at the outset when you're first beginning the project is the right choice to be made.
     MR. RICHLER:  If it is ratepayers, not OPG, who ultimately get the benefit of any underruns, what incentive does OPG have to come in under budget?
     MR. LYASH:  So this is a slightly different question.  And so I'll take it at that broad level:  What incentive does OPG have to come in under budget?  I think there is a layered set of incentives that we have, beginning with the fact that we're an Ontario business corporation, so, as part of that, we have an obligation, a fiduciary obligation, to run the company in a certain manner, and as part of that, our long-term objective is to satisfy our customers so that we're rewarded with net income and return on equity.  Successfully completing this project on or under budget, on or under schedule, we believe substantially increases the company's potential to be successful in the long run.


The second incentive I point out to you is that, in regard to Darlington, we're a regulated generating company, and part of the compact for being a regulated generating company is to deliver value to the customer.  And that's at the heart of the value proposition for a regulated utility.  It is for OPG.  And so delivering projects ahead of schedule and under budget in a way that lowers the customer's price is part of our core objectives.

     The third element, I think, that provides us an incentive is that our shareholder in this case, unlike most other companies, are the citizens of Ontario.  And so they, through the provincial government, own the company.  And so, in defining what shareholder value we're delivering, ahead of schedule, under budget, and lowest customer price is what our shareholder demands, and they exercise that through the Minister of Energy, and he has made that very clear.


Another significant element here is that this is a destiny project for the company, and it is, frankly, a destiny project for the nuclear industry, and we're all very clear that meeting or exceeding expectations has tremendous value for the company and the industry in the long-term.  This is also tied directly to management compensation, delivering not only the project but reliable and cost-effective operation of the units post-refurbishment.


And then lastly -- and I would ask Mr. Reiner to comment on this -- we have built incentives down through the project management team and the contracts that we've structured.
     MR. RICHLER:  Can I just ask you, you speak about this being a destiny project.  Do you feel the weight of that burden personally?
     MR. LYASH:  Absolutely.
     MR. RICHLER:  I don't mean to be indelicate, but do you feel that your job is on the line if DRP goes off the rails?

     MR. LYASH:  Absolutely.
     MR. REINER:  I say likewise for myself.  I think, if this project runs into troubles, my neck is probably the first one that goes.
     MR. RICHLER:  Let me ask you next:  When OPG was preparing its application, did you consider building in some sort of incentive or disincentive mechanism to protect ratepayers against overruns or to incent OPG to come in under budget, for instance, anything vaguely analogous to the target price model you have in place for some of your main DRP vendors?
     MR. LYASH:  As you've indicated, we did very deliberately build in incentives for our vendors in order to make sure that we were capturing all the value that we could out of those relationships.  For us, because we're transparent and we're a regulated entity, as we capture those values and we meet or exceed expectations, those will automatically accrue through the OEB process to the ratepayer.

So to your question as to whether we would establish some overall target price in a regulatory sense, I think the difference here between we and our contractors is the importance of the project is not just the execution of the project; it's the cost-effectiveness and the reliability of the operation of the asset over another 30 to 40 years.  And so it is very important when we're executing the project certainly that we try to establish the existing scope on schedule and on budget, but that we make the right decisions all the way through that in terms of adding scope or maintaining or deleting scope or taking actions in the face of events to preserve the value for the customer over the life of the asset.


As a matter of fact, the customer's ultimate price is, in terms of sensitivity, is most sensitive to the production number and the reliability post-refurbishment and the cost it takes to deliver that.  And so I think we considered it, but we believe the incentives I've outlined are adequate, and to inject another incentive that just focuses on the capital cost of the project might create the wrong incentives where sacrifices could be made that lower terawatt hours or raise OM&A costs after the fact, which are very significant in the value delivered to the customer in the long term.
     MR. RICHLER:  I take it from our earlier discussion that, even with the level of planning that has been done, there is a non-trivial risk of going over.  If unit 2 starts tracking over budget, do you anticipate that OPG would reduce spending in other areas during the test period to help offset the overage?
     MR. REINER:  We do have a very detailed process in place and metrics in place to track the project, and so, through those metrics, we have the ability to get the early-warning indicators that there are issues and initiate appropriate actions to deal with those issues.


Our expectation is, prior to getting to a point where we saw unit 2 as significantly over budget and there needs to be some compensatory action, we would deal with the issue on unit 2 and address the specific issue and ensure that we don't find ourselves in a situation where we've got a significant cost overrun that we now need to manage in some fashion that's beyond the ability of the project to manage.
     MR. LYASH:  I would expect, as Mr. Reiner says, that the project is very focused on looking at actual performance, analyzing that information, predicting trends, and taking actions to mitigate anything that would create upward price pressure.  So the primary focus is managing that within the project to deliver unit 2 at the $4.8 billion as we put in evidence.


If a circumstance arose that changed that picture, that would escalate early to the senior management team, to the board of directors, and potentially to the shareholders, and it would be difficult to predict what action we would take in that time, but any action we take would certainly, at the outset, be focused on anything we can do to contain price and to maintain rates as we've committed for the period.
     MR. REINER:  We've also -- in our project plans, we've taken quite an extensive look at prior refurbishments and, for that matter, a lot of megaprojects around the world to understand what are the drivers that result in the cost overruns.  So I'll just give you some specific examples in how we would deal with these and ensure that we can execute within the budgets that we have established.
     The Point LePreau plant, for example, ran into technical complexity during the fuel channel installation series.  There was a decision made at that time to proceed with the installation, knowing that there was a technical problem that needed to get resolved at some point.  From our perspective, the process under which that decision was made and the risk that was taken in making that decision is not something that we would do.  So we clearly see ourselves being able to avert that type of a scenario.
     If you look at some of the other refurbishments that ran into problems, you know, the retubing of the reactor, which is the bulk of the project, went extremely well.  But then other work that was taking place in parallel became problematic.  The focus wasn't on those areas, and it got away from the project team.
     We took an approach in planning the refurbishment to build some defences in to not allow for that to happen.  So, for example, in establishing the schedule, what we said is we are not going to consume more than 60 percent of the total critical path time that's available to us in this working schedule to execute the remainder of that -- what we call balance of plant work.  And we've scheduled it in a way that puts it at the front end of the project so that, if we do run into complexities, we have the ability to mitigate and address them without running into a schedule problem.  And I would say that the bulk of the cost overruns are a result of significant schedule delays.  So there is a very systematic approach we've taken.
     We have also built incentives into our contracts, and we were very deliberate in establishing the contracting strategy in how we segmented work, how the contracts were assigned across those segments of work, and the incentive and disincentive structures that we introduced, which span a range of fixed price to fee-at-risk in a cost-reimbursable model.

     So we’ve got the full spectrum and very deliberately went on a path here.  So we believe that the plans in place, and taking the five years -- five and a half years to plan in advance of execution has set us up to be in a place where our confidence level around that P90 estimate, we believe it to be an adequate estimate to deal with the risks that we're going to encounter.
     MR. RICHLER:  Do you agree that, in light of the five and a half years of planning that has gone into the DRP and the high confidence OPG has in coming in on budget, the OEB should apply a high level of scrutiny to any overruns that are claimed by OPG in a future application?  In other words, do you expect a hard time if you come back and ask for more than the $4.8 billion for unit 2?
     MR. LYASH:  I would expect the OEB, if the conclusion is -- and we believe we've been reasonable and prudent in the process we've taken under -- take the $4.8 billion on unit 2, and believe we can deliver it for that price.  If there are significant additional costs, then I believe the OEB can and will scrutinize those, yes.
     MR. RICHLER:  Can I ask you to turn to the very end of the compendium, please?  This is the last document I will take you to.  I only have a few more minutes of questions.
     On the second last page, page 78 of the compendium -- it's the next one, yes -- this is the letter you, Mr. Lyash, sent the Minister of Energy ten days ago, in which you explain in the third paragraph that:

“We have identified an opportunity to further reduce the impact of our rate application.”

     So I take it that, even up to the eve of the hearing, OPG was looking for ways to improve its application to reduce the impacts on electricity consumers in the province.  Is that right?
     MR. LYASH:  Yes.  And we're going to continue to do that.  As I said, I think it's important that the core of OPG's operation is to look to minimize customer price impact inside whatever the policy objectives are.  So we have, and we’re going to continue to do that.
     MR. RICHLER:  Even if it requires amending the regulation?
     MR. LYASH:  Correct.
     MR. RICHLER:  Did OPG consider any other late revisions to its application with a view to minimizing bill impacts aside from the one you ended up proposing to the Minister in this letter?
     MR. LYASH:  We thought about a range of opportunities.  This particular -- I must give credit where credit is due.  This particular item actually arose during Presentation Day.  I first heard it from one of the panelists as a question on Presentation Day, and it had gotten some discussion over the course of technical workshops, et cetera.  And we proposed that to the Ministry and discussed it and eventually got enough interest and support that we were confident enough to propose it formally to the Ministry.
     MR. RICHLER:  Was there anything else you were speaking about internally about potentially proposing?  Did you consider any measures that would reduce costs as opposed to deferring them to a later period with interest?
     MR. LYASH:  No.  We don't see opportunities with respect to DRP to do that at this juncture, although we will continue to look at opportunities to shorten DRP schedule or reduce cost during the pendency of this unit and in future units as we gain experience and implement lessons learned.  And if we identify them to the point where we have a high confidence we can execute on them, then we'll bring those forward.
     MR. RICHLER:  When OPG was thinking about revising its rate smoothing proposal and requesting that the Minister amend the regulation, did it consider suggesting that the regulation also be amended to remove the rather unusual requirement that the smoothing deferral account earns compounded interest at the long-term debt rate, which means the carrying charges for that account are higher than for other accounts?
     MR. LYASH:  Other than the initial consideration, no.
     MR. RICHLER:  Thank you, Mr. Lyash and Mr. Reiner.  Those are all my questions.
     MS. LONG:  Thank you, Mr. Richler.

     Mr. Rubenstein, are you ready to start?
     MR. RUBENSTEIN:  Yes, I am.
     MS. LONG:  Why don't you go for about half an hour,  and then we'll take our morning break.
Cross-Examination by Mr. Rubenstein:
     MR. RUBENSTEIN:  Thank you, panel.  I have a compendium of documents, if we can have that marked.
     MR. RICHLER:  That will be K1.2.
Exhibit No. K1.2:  Compendium submitted by Mr. Rubenstien
     MR. RUBENSTEIN:  The compendium contains information that is on the record as well as some that's on the OPG website that I did provide my friends in advance.
     My friends from Board staff asked a number of my questions, so this will move a little quicker than I had expected, which I assume is for everybody's benefit.
     I want to start off, once again, sort of at the beginning and setting the stage so I understand.  The four units for the entire Darlington refurbishment project over the entire life is expected to come in at $12.8 billion.  That's your forecast; correct?
     MR. REINER:  That's correct.
     MR. RUBENSTEIN:  As we see from the evidence on page 5, this was a simplified breakdown of that, of where those individual cost items come from; correct?
     MR. REINER:  That's correct.
     MR. RUBENSTEIN:  And this was the release quality estimate that was approved by your board of directors in the fall of 2015; correct?  That's where these numbers come from?
     MR. REINER:  Right.
     MR. RUBENSTEIN:  But since that period of time, you have a more accurate and up-to-date estimate, and that's the U2EE estimate, correct, that is on page 7 of the document?
     MR. REINER:  Yes, that's correct.  Our process -- so the U2EE estimate is within that 12.8, and our process essentially for unit 2 -- and it will remain the same for subsequent units -- as we learn more, as the work continues to evolve and we get certainty around certain cost elements, we make appropriate adjustments to that estimate, and that then establishes the budget that would then get released to the project to execute the work.
     MR. RUBENSTEIN:  So right before the execution of each of the units, you will go back to your board of directors to seek -- is it approval that you're seeking?
     MR. REINER:  It is.  It's approval to release funding to execute the next unit, which, in essence, is approval to proceed with the project.
     MR. RUBENSTEIN:  What would cause you to go to your board of directors and seek additional funding before the execution of the next unit?
     MR. LYASH:  To make sure we're working on – well, we have a four-unit estimate, the RQE.  That’s 12.8.  A sub-element is the unit 2 execution estimate in the 12.8, which is the 4.8.  But the board of directors hasn't released all $12.8 billion worth of funding.

     There is a governance process with the board that has a series of release points for the overall project estimate and by unit, and we went to the board last fall or last summer and asked for release of the funding necessary to execute unit 2, and that was the unit 2 estimate.  We will be returning to the board this year for releases to go to detailed design, for example, on unit 3.  That release process will lead, then, prior to execution of unit 3, to a unit 3 execution estimate.

     MR. RUBENSTEIN:  With respect to unit 2 that you have got in the approvals, the release amount to complete that unit, what would cause you to go to the board of directors and seek additional funds for unit 2?  What's the trigger point that requires that?
     MR. LYASH:  Well, for the overall estimate, it would have to be that we've identified some condition or some event or some trend that required upward revision of that estimate to reflect a new estimate at completion.
     MR. RUBENSTEIN:  Is it the point where you expect the unit 2 will go in; it will cost more than it's being released?
     MR. LYASH:  Yes.  That would require going back to the board of directors.
     MR. RUBENSTEIN:  All right.  And, as I understand it, and we can see from the appendices on page 17, this is the -- you show a comparison between the release quality of the current U2EE variances.
     MR. LYASH:  I'm sorry.  What page?
     MR. RUBENSTEIN:  This is on page 17 of the compendium.


And, as I see here, there are some -- there are variances in different sections, but, at the end of the day, the nuclear refurbishment project you propose does not change.  It's still $12.8 billion from the fall of 2015 to -- I believe this is dated August of 2016; correct?
     MR. REINER:  That's correct.
     MR. RUBENSTEIN:  And so we see some small changes in the bundles.  We see an increase in the campus project plan.  We see an increase in the sub-functions.  But, on a net basis, there is no difference.
     MR. REINER:  Correct.
     MR. RUBENSTEIN:  Is there a new update to this since the summer of 2016?

     MR. REINER:  There is not a new update to this.  So the details of this were provided as part of our evidence, the U2 execution estimate.  I mean, we do always, as part of our normal project management process, provide a forecast at completion, but currently our forecast at completion for unit 2 is no different than what was identified at the time that the budget was established when the U2EE was set.
     MR. RUBENSTEIN:  All right.  And then we can see on page 19 similarly for unit 2 only, we see --
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  -- a small increase, a 1 percent increase in your expectation within the unit 2 cost; correct?

     MR. REINER:  Yes.
     MR. RUBENSTEIN:  But you're not seeking to change to the in-service additions for unit 2.
     MR. REINER:  That's correct.  And just maybe to characterize the variance which you highlighted as an increase in cost, what you'd expect to see as further work is done in defining precise scope and associated cost estimates, and at the time that the release quality estimate was established, there were some projects that were not yet at the class of estimate that allowed for a precise cost estimate to be put against it, so those dollars were carried in contingency.  And as the estimate precision gets refined, the contingency draws are utilized to put into the estimate for that project, so you see that kind of movement here.
     MR. RUBENSTEIN:  If we turn to page 10 of the compendium, I think this is what you're talking about.  You have more specific estimates on a number of elements from the RQE to the execution estimate.  Do I understand that correctly?  And that's what these pie charts are showing?
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  So I would assume, from August of 2016 to today, that number is -- you have more projects in the class 2 estimate phase than you would have had last summer for unit 2; correct?
     MR. REINER:  Yes.  Correct.
     MR. RUBENSTEIN:  And would there be a similar -- would we see a similar thing to the unit 2, if there was a new budget that was created where there would be less in contingency and more in other elements, potentially?
     MR. REINER:  What you would see -- so since the release of the budget back in August, we have -- and I believe Mr. Lyash referred to this earlier in -- there is quite a rigid change control process that is used internally to establish -- to break the budgets down into specific elements and to establish essentially what we call control budgets, and as those projects progress through the evolution of higher definition of costs and then execution and potentially incurring or not incurring risks during execution, that change control process tracks precisely what the cost of each element is.


So that's an ongoing -- there is no product like the U2EE, so to speak.  It's an ongoing project management activity where we track costs on an ongoing basis of each element of the project.
     MR. LYASH:  Just to illustrate that, as a project plan moves from class 3 to class 2, there may be change, but also we're in execution, so if there is a cost that is projected, purchase of a piece of equipment or material, and the actual comes in, then the delta between that is either a contribution back to the contingency or an allocation from contingency that the project manager has to go through with the process.


Similarly, if a discrete risk is realized, there may be flow of contingency to fund that discrete risk.  If it's not realized, then there is -- then that risk is past, and there is some additional assurance that there is adequate contingency to cover the project going forward.
     MR. RUBENSTEIN:  If I understand from page 24 of the compendium, which was briefly discussed earlier, just the chart, Figure 1, there was three phases to the planning of this.  First, we had the initiation phase.  Then we had the definition phase, which was most of the planning work, and now the execution phase is doing the job, doing the work; correct?
     MR. REINER:  That's correct.
     MR. RUBENSTEIN:  And now, in the original application, you're still seeking $4.8 billion to bring in-service for unit 2.  You were originally seeking 743 million for the supporting projects, which I understand now is $377.1 million; correct?
     MR. LYASH:  Point 2.
     MR. RUBENSTEIN:  $377 million; correct?
     MR. REINER:  Correct.
     MR. RUBENSTEIN:  And the reason for the difference, as I understand, is you have removed your request to put in-service the 365.9 D20 project.  This was from the N2 update; correct?
     MR. REINER:  Correct.
     MR. RUBENSTEIN:  So you're putting in-service 5.17 billion of the $12.8 billion for the entire project in this application.  You're seeking approvals for.
     MR. REINER:  I haven't done the quick mathematics here, but I believe that's correct, yes.
     MR. RUBENSTEIN:  So let me ask you about the removal of the D20 project, because the N2 update was not that specific about what exactly has necessitated, in your view, the reason to remove the item from the requests.


Can you expand on what is happening?
     MR. REINER:  So the reason for removal of the request is we're not in a position at this point in time to give a precise estimate at completion for this project.  We are aware of some risks that will result in a delay in putting the D20 project in-service and will also result in a cost increase associated with that project.  We have not yet completed the analysis on that.  That is work still to be done and, at this point in time, do not have an estimate on what that project will cost at completion.


What I will say is it will not -- project contingencies will get utilized to fund any increases associated with that project.  We do not see it impacting our 4.8 or the overall $12.8 billion for the refurbishment project.  But at this stage, we don't have a precise estimate at completion for the D20 project.
     MR. RUBENSTEIN:  To my understanding, the project was supposed to go in-service originally in May.
     THE DEPONENT:  That is correct.
     MR. RUBENSTEIN:  I'm still not hearing specifics.  What has happened so that you're now uncertain about May?
     MR. REINER:  The date will push past May.  We do know that, and we know that just based on assessing what is left to do in completing construction of that facility and the amount of time that is left in completing that facility.
That facility is a fairly complex facility.  It contains the radioactive heavy water that's removed from the units, and, therefore, it needs to comply with some rigorous standards for construction.  And the engineering complexities associated with that have pushed into subsequent execution events of that project.  So you start with engineering; you get to procurement of materials and then installation in the field.
     So there have been pushes on completion of engineering that have pushed out material orders and, therefore, ability to execute in the field.  That's what's at play here and, at this stage, we don't yet have a precise estimate on when that project will complete.
     MR. LYASH:  D20, fundamentally, because of the geotechnical issues and risk, is one of the more complex elements of this refurbishment program, and we -- our fundamental position is we withdrew it because we're not looking for any conclusion on it at this point.  It will not drive the critical path.  We have time to carefully consider the path forward on that project so we can minimize cost and risk.  And we felt as though it was more appropriate to take the time to do that and bring that project back for vetting with the OEB at a future date.
     MR. RUBENSTEIN:  I understand.
     MR. LYASH:  But we don't believe it will -- that the nature of the issue will either affect the schedule for refurbishment nor the $12.8 billion price.
     MR. RUBENSTEIN:  So while you're not seeking approval for this, you're not seeking to add it to rate base.  Am I correct that ultimately, whenever it's put into rate base, because of the capacity refurbishment account, you will seek revenue requirement impact back to the date it goes in-service; correct?
     MR. LYASH:  Yes.
     MR. RUBENSTEIN:  And, ultimately, it's still your expectation that, while the date may not be May 2017, it will still go in-service during the test period?
     MR. LYASH:  Yes.
     MR. RUBENSTEIN:  Ultimately, it will be a cost that ratepayers will pay during this -- well, not maybe in this test period, as if it were in place in this test period at some point; correct?
     MR. LYASH:  Like any other asset, when it's completed, it would go into service, and the evaluation of those costs and when it was reflected in the customer bill, I think, is a separate matter.  It could be handled through the CVRA and into the next test period.
     MR. RUBENSTEIN:  My understanding of the project was  -- well, there’s been a number of issues throughout the life of this project; correct?
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  In fact, you had to remove and cancel the contract you had with the original contractor for this project; correct?
     MR. REINER:  Correct.
     MR. RUBENSTEIN:  And then you provided that con -- through a process, but you gave the contract to the SNC-Aecon joint venture; correct?
     MR. REINER:  That's correct.
     MR. RUBENSTEIN:  My understanding is they are the ones doing it and the problems they're occurring -- is it them who is responsible for that work?
     MR. REINER:  They are.  They are responsible for executing this project currently, yes.  There were elements of work done prior to the SNC-Aecon joint venture taking on this project, so there are elements of responsibility that still spread to previous contractors that worked on this project.
     MR. LYASH:  Because of its nature, there have been multiple parties involved, so we'll have to be careful here until we get through evaluating the project and making some conclusions on the path forward and the allocation of any responsibility associated with performance issues here.  I don't see anything, however, in this that implicates the JV's performance on the RFR work.
     MR. RUBENSTEIN:  That was the question I was going to ask.  The SNC-Aecon joint venture, they're also responsible for the single largest project you have, the RFR; correct?
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  Let me ask you:  We talked about $12.8 billion.  You still expect to meet that, even with the difficulties with the D2O project?  Help me understand.  At what point do you say we're not going to be at 12.8?  What is that point in time, or what triggers that where you know you will not be within the budget?
     MR. REINER:  Just maybe before answering that question, I want to maybe just characterize for everyone the -- I want to make a distinction between D20 storage and some of the other safety improvements we're making in the project from the retubing work that the joint venture is doing.

The retubing work is essentially what we call a like-for-like replacement of components.  There is no significant amount of engineering work that is required.  There is engineering work associated with fabrication of components and tooling, but the plant, in essence, is not being modified.
     When you look at -- in their entirety, the modifications that need to be made to the Darlington facility in order to allow it to operate for another 35 years, the bulk of the complexity lies in the safety improvement projects and in the D20 storage projects.  They are first of a kind.  They are being constructed under a different set of regulatory standards than the initial plant was constructed, much more rigid regulatory standards.  And they're also being constructed there -- many of these are civil projects being constructed in what we call a brownfield environment, an existing facility that introduces risk.  So there is a significant element of risk that sits with those projects and complexity that sits with those projects that you don't see in the execution of the refurbishment.  And even though the dollars are larger in refurbishment, it almost seems counterintuitive.  But the nature of the work is very, very different.
     MR. LYASH:  In sort of direct response to your question, the managed system in the organization that we have in place looks consistently at the work being executed, the value being earned, and the cost being accumulated against that.  It also looks at any realized risk, any discovery, and looks to assess what the schedule and cost impacts of that are.  And, as we've discussed, we have a risk and contingency management program that has -- will have ebb and flow to it over the life of the project as actuals are accumulated, as risks are realized.
     And so the management structure, up to and including the board of directors, is very actively involved in the oversight of that process.  We report -- as an example, we report monthly to the board of directors on cost and schedule performance and risk and contingency allocation.  And so we would expect to manage the project in that manner throughout, delivering unit 2 at 4.8 and the entire program at 12.8.

If something occurred -- and we don't expect it to occur, but if something occurred that clearly had impact on cost or schedule that called into question whether we could accomplish the 112-month schedule or the $12.8 billion, then that would have to be raised through the management team to the board, to the shareholder, and made evident and decisions made around that.
     MR. RUBENSTEIN:  My question is a little more specific.  What is the key point that says to OPG, or you tell your board, “We don't think we're going to come in at 12.8; we're going to come in at 12.9 or 12.7”?  What is that point where you will know?  Barring some catastrophic situation, what is the point where that total budget may change?  Is it at the end?  Is it when you've used all the contingency up?  What is that point?
     MR. REINER:  There isn't a specific point in time.  Costs get tracked on an ongoing basis.  Risks get assessed and managed on an ongoing basis.  Actual performance in the field is monitored on an ongoing basis; and estimates to complete are provided on an ongoing basis, so there isn't a specific point in time.


If something in that process were to arise, a significant risk that puts at question our ability to mitigate that risk within the contingencies, that would be disclosed as part of our reporting for the project.  And that would be disclosed internally to our board of directors with a recommendation on how to proceed.
     MR. LYASH:  So the point you're looking for is when some issue arises that clearly can't be handled within the current project cost schedule given the contingency that we've established.  And I can't predict when that might happen.  Our view is it won't happen, but if it does, then that would be the point at which you would raise that issue.

     MR. RUBENSTEIN:  If we can just turn to page 47, this is, as I understand, the monthly performance indicators you provide on your website for the public to understand the project; correct?

     MR. REINER:  That's correct.  Yes.  This is posted on our website, this report.
     MR. RUBENSTEIN:  So the last one is December.  Is there a January one?
     MR. REINER:  Yes.  There is not -- there will be a January one shortly.  There is not yet a January report.  The last is December.
     MR. RUBENSTEIN:  All right.  So here, if you can look under "Cost Performance,” you have unit 2 -- sorry, if we go down to "Cost Performance" at the bottom, following on the screen here, you have "Excellent" for the Darlington refurbishment to remain within the budget of $12.8 billion, and this goes to the question I'm having.  I want to understand when that would change.  I want to -- is it going to be things have already gone wrong when that number will change?
     MR. REINER:  That -- so that is a -- it is somewhat of a backwards-looking indicator, but it does take into consideration what you expect on a going-forward basis to see in the project.  So, if things have already gone wrong, you would start to see this indicator move.  So, if, between the last report here and the next report, things have gone wrong, this indicator would move.
     MR. RUBENSTEIN:  Now, ICB within budget of the 12.8 is an excellent -- that's the excellent score; correct?
     MR. REINER:  You know, this is -- I mean, it is just a rolled-up indicator at this stage.  I wouldn't -- you know, yes, it is good performance.  I wouldn't necessarily characterize it as excellent.  It's far too early in the project to determine excellent, but what's been executed to date has been executed for less cost than what was budgeted.  And that's what that indicator is essentially telling you.


There are other indicators underneath that we use in project management space which give us some of that forward-looking predictability when we look at scheduled work and adherence to schedule, and if things are being moved forward out of -- forward in the schedule or backwards, that would tell us if there are problems coming in the future, but it rolls up to these indicators.
     MR. RUBENSTEIN:  I get this as a simplistic -- there are lots of detailed metrics, and we'll talk about them.  I just want to understand, because this is what you provide to the public about the project, why isn't being on budget good and being under budget excellent?
     MR. REINER:  So this indicator, it -- well, I think essentially it would tell you that being on budget is good, being under budget is excellent.  That's what this indicator would essentially tell you, because that is -- so what we're saying here is we are not forecasting the project to complete at a lower cost at this point in time.  It's too early in the project.  It's still $12.8 billion.  We haven't sufficiently -- we haven't executed sufficient work to change that estimate.


But what drives this indicator up is that work that has been performed has been performed under budget.  So it is analogous to under budget drives you into that green zone.
     MR. LYASH:  And this -- you know, these kinds of indicators, by their nature, involve some judgments.  As Dietmar said, we are under budget to date slightly, some because we're legitimately under, some because some work has pushed into a future period, and the spend hasn't occurred.  We track that very carefully.


But we're not -- at this early point, we're not ready to project the 12 -- any savings against the 12.8.  However, our experience to date with risk management has been quite good.  In other words, we haven't realized any risk that we did not anticipate, and the risks that we did realize, our contingency plans, were very successful.


So there is a bit of a reflection in here that that -- it raises confidence, at least early on, in the ability to hit the cost in schedule, but we're very early in the project.
     MR. RUBENSTEIN:  Thank you.  I know the Panel -- let's take a break.  Is this a good time?
     MS. LONG:  It is a good time.  We'll take 15 minutes.
--- Recess taken at 11:19 a.m.
--- On resuming at 11:39 a.m.

     MS. LONG:  Mr. Rubenstein?
     MR. RUBENSTEIN:  Thank you very much.
     You responded to me, and as well Board staff, that any sort of delay with the D20 project should not affect Unit 2 -- am I correct -- the schedule?
     MR. REINER:  That is correct.  We've been able to put mitigation plans into place that avoid an impact on Unit 2.
     MR. RUBENSTEIN:  Can I ask you to turn to page 28?  This was a document you provided to the Refurbishment Construction Review Board, and if you can see, under number 10, you had originally a need date for the project on unit 2 in February 2017, and you were planning to do the project, at least the aspects required for unit 2, in September.  Is that correct?
     MR. REINER:  Yes.  Those original need dates are tied to the execution schedule and were linked to having the facility ready in two segments, one to receive heat transport water, one to receive moderator water.  That's what those dates were tied to, and we have in fact -- the facility is ready to receive heat transport water.  We have chosen not to utilize it just yet because it would introduce complexities given we're in the construction phase.  But that's what those initial need dates were place based on.

     With the implementation of the contingency plans we have put in place, we have delinked the need date from the unit 2 execution.
     MR. RUBENSTEIN:  What are those contingency plans?
     MR. REINER:  The Darlington plant does have some capacity to store heavy water.  It's part of their normal operations during normal planned outages.  There are needs from time to time to drain heavy water, and we're utilizing that storage capacity.
     It does introduce some element of risk into the operations, and so we do need to get the facility in-service to mitigate that.
     MR. RUBENSTEIN:  Thank you very much.  My understanding of your discussion with Staff this morning was -- and I think you said there’s risk to all parts of the project, which I accept.  But when it comes to unit 2, the real risk part -- I shouldn't say “real risk part.”  Where there is the most risk is where it gets to restoring the unit after you’ve done the fuel channel installation and you’re restoring the unit to service.  It is the most risky part of unit 2.  Is that a fair assessment?
     MR. REINER:  So the question, I believe, was what worried me the most.  So there isn't -- there won't necessarily be a direct correlation between that and what is in our contingency register in terms of dollars available to mitigate risks.  But, yes, at the back end, when there is a tight integration that's needed between operations who are also managing three operating units and refurbishment and at the tail end of the project, that's what we will encounter.  As we commission and bring the unit back online, that integration has to work very effectively and needs to work effectively with the contractors.
     So that is a period of risk, and what we do to mitigate that -- there is a very detailed return-to-service plan that gets put in place to ensure we can work through all elements needed to bring the unit back online.
     MR. LYASH:  And I think -- it's important, I think, to recognize that none of these segments, I would characterize as having more or less or better or worse risk.  The thing to focus on is what is the risk related to each segment and each set of activities and to what extent can you mitigate the probability and the consequence.
     I would agree with Mr. Reiner that the nature of the risk at the tail end of the outage, where you're trying to bring back into service a plant that had this amount of work on it and integrate it with three operating units is a challenge; others have experienced it.
     And one of the reasons to highlight that is that we're working on mitigating that risk now.  How it goes back together has a lot to do with how it's taken apart.
     MR. RUBENSTEIN:  I'm trying to understand.  If there is a delay in unit 2, is that the most likely part?  I recognize you have a plan to try to avoid that.  Is it  essentially the latter aspect of the unit 2 work that is going to be most likely to cause a delay, if there is a delay?

     MR. LYASH:  I think that's a difficult judgment to make.  I think the more important thing is to focus on the risk for each set of activities, and to make sure we have good mitigation plans in place.
     MR. RUBENSTEIN:  You'd agree with me -- I would assume that the farther we get in the project of unit 2, the farther we get in work in unit 2, the better sense we have about the accuracy of that schedule?
     MR. REINER:  The schedule -- the schedule is locked in.  The baseline schedule is locked in, and we measure our performance relative to that schedule.  Certainly, the farther along you get and the more you put behind you in terms of execution, the easier it becomes to predict that end point on exactly when the work will be completed and what the estimate at completion is.
     MR. RUBENSTEIN:  And we're relatively early into the unit 2 execution phase work?
     MR. REINER:  Very early into execution.
     MR. RUBENSTEIN:  My understanding of the D20 project is there’s uncertainty, so you pulled it out of rate base with the idea that, in a midterm review, we'll put it back in.  We’ll have a better sense of the schedule and cost; correct?
     MR. LYASH:  We've -- I mean, we fully intend to bring D20 forward, and it remains part of the $12.8 billion.  We just pulled it from this proceeding because we think the time will be better to support a full valuation of it at a later date, once these issues that have emerged are resolved.
     MR. RUBENSTEIN:  Why shouldn't we take the same approach with unit 2?  That's not supposed to go into service until 2020.  Why don't we wait until midterm review to know when exactly we should put it in-service?  We'll have a better sense of the schedule at that point, won't we?
     MR. LYASH:  In fact, we're ten years into the project. So we've been through the initiation; we've been through the development stage.  We have put tremendous effort into building up a cost, the schedule, a risk register, and a contingency.  We've completed a long set of activities: tooling development, mock-up construction, processes, benchmarks.  So we believe we have created enough work and work of a quality that it supports the estimate and schedule that we've laid out as reasonable.

     And given that we're essentially $2.9 billion into the project, now there is an adequate basis to evaluate and make a conclusion.  And we think, by doing so, it supports execution of the project.
     MR. RUBENSTEIN:  I understand that with respect to the cost and the plan.  But with respect to when specifically we put it in-service, why should we do that now?
     MR. LYASH:  I think it's consistent with general regulatory practice.  It isn’t unusual to, if you're bringing assets in during the test period and you have a sound schedule and cost, to project those asset in-service dates and include them in the rates.
     MR. RUBENSTEIN:  Except for the D20 project?
     MR. LYASH:  We fully expect to bring the D20 project forward.  We just think now is not the right time.  Given a specific emerging issue for the D20 project, now is not the right time.
     MR. RUBENSTEIN:  Thank you.

     If we can turn to page 80 of the compendium -- I apologize for flipping all over the place -- this was a response to AMPCO 30, and I just want to ask you at a high level.  My understanding is you’re the -- high-level estimate in the last proceeding, the November 2013, which was around then, was about $11.32 billion if it's converted to 2015 dollars, and then the RQE is $12.8 billion.  Is that your understanding as well?
     MR. LYASH:  I'll have to go back and refresh on the 12.3.
     MR. RUBENSTEIN:  11.3.
     MR. LYASH:  11.3.  There was a range provided in 2009 that was the basis for feasibility, and that supported the decision to proceed with this rather extensive development phase.  And that range, with inflation escalation, was about 14 billion.
     The next, I think, really relevant data point is the RQE at 12.8 because that really is the first release quality budgetary estimate for execution through the four units.


There are a number of things going on between those two points, scope coming out, scope coming in, estimates moving from Class 5 to 4 to 3 to 2, various other items, and I think that 2013 number is an interim general update between those two relevant bookends.
     MR. RUBENSTEIN:  So I understand that was a -- you've done a lot more work since then, and that's how you've gotten to the more -- to your high-confidence $12.8 billion estimate; correct?
     MR. REINER:  Yes.  And, I mean, that's precisely why we have taken the time to plan this, and even at the time of the last hearing, we said at the time of the release quality estimate that will be the project estimate that we commit to executing refurbishment under.  And leading up to that point, they were just points in time of where the development of the project was at, and on page 80, I think the note right at the very top of the page highlights that.  It's a preliminary estimate.  It's not directly comparable to RQE.  You can't do an apples-to-apples, because, since that point in time, there has been scopes of work and estimates that have been finalized which were all part of the planning process.
     MR. RUBENSTEIN:  Thank you very much for that.


If we can turn to page 29, my understanding, another difference is you've removed projects that were within the Darlington refurbishment program envelope and are now still being done, but they're in the nuclear operations portfolio benefit.  Am I correct?
     MR. REINER:  So when we set out to scope the Darlington refurbishment, based on a key lesson learned from prior projects, we chose to include everything that has the potential of creating a scope of work for the project so that we understand precisely what work needs to be done and does it meet the criteria that we set forth for refurbishment.


The refurbishment project is defined as, you know, we need to replace critical reactor components that reached their end of life.  There are certain areas of the plant that we cannot access unless we remove fuel and remove heavy water, so that scope gets executed, and then anything that makes good business sense, given that we're in a 35- to 40-month outage period for the unit, we would execute that.


And so we went through a scoping process whereby we filtered the scope, and if it did not fit into that criteria, it was removed from the refurbishment project.  It is all included in the business case for refurbishment.  So the business cases that we filed that give that you that levelized unit energy cost includes -- all work includes the future operations, so there is nothing that has been excluded.  This is just part of the definition of the refurbishment project.
     MR. RUBENSTEIN:  And they're not in the $12.8 million.
     MR. REINER:  Those costs are not in the 12.8.
     MR. RUBENSTEIN:  And the two projects that have been classified as larger than $20 million ones are the Darlington operations support building refurbishment and the Darlington auxiliary heating system.  Am I correct?

     MR. REINER:  That is correct.
     MR. RUBENSTEIN:  And am I correct that both of those projects have gone over budget?
     MR. REINER:  I would have to pull up the evidence to see what the final budgets for those projects were.  I think those projects are being handled by the nuclear panel, so any specifics I would recommend get deferred to that panel.
     MR. RUBENSTEIN:  You don't know if they've gone over budget or not, those two projects?
     MR. REINER:  I would have to look at the business case, which I don't have in front of me here.
     MR. RUBENSTEIN:  If we can turn to page 31, I just -- simple from the evidence, and if you don't know, you don't know.  That's fine.  Looking at line 13, this is for the Darlington auxiliary heating system.  It says:

"During the EB-2013-0321, OPG updated its forecast total project costs of the HS project to 85.1 million, as set out in the execution release BCS.  OPG is also forecasting in-service additions of 75.3-million in 2015."


And now we see, if we go back two pages, it's 99.5 million.  Do you see that?
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  That would be -- that project has gone over budget?
     MR. REINER:  So, yes, there is a new estimate here that's been identified.  Yes.
     MR. RUBENSTEIN:  And then on page 32, for the operations support building refurbishment, line 13, it says:

"In EB-2013-0321, OPG provided an updated forecast in-service amount of 45.1 million in 2015."

     MR. KEIZER:  Madam Chair, the evidence that my friend is referring to, though, I think is, as the witness has said, is for panel 3.  It may be best, if he wants to explore the issues relating to that, he should do that with respect to panel 3.
     MR. RUBENSTEIN:  Well, if my friend doesn't -- I just wanted to understand at the highest level.  I'm not asking about the details of those two projects, but if you just go back, read that, and then page 29, it's at 62.7.  So those are over budget; correct?
     MR. REINER:  And on those projects -- and I believe we went through this in the last hearing in some detail -- as we have -- there's a number of processes related to estimating and project management that have been implemented in OPG through execution of the refurbishment project, and something that was done historically -- and these projects were commenced outside of the refurbishment project -- a practice -- a historic practice was to identify a point estimate for a project prior to having sufficient engineering completed and scoping completed to actually understand what the true cost will be.


So the class of estimate concept, for example, was not used at that point in time, which we have now implemented and which we utilized in the refurbishment project.  So what you're seeing here is comparisons of estimates that didn't have sufficient work done to get to a class of estimate that was much more predictable and defined.
     MR. RUBENSTEIN:  So since this is a refurbishment project, it's not a new build. You're not building a new reactor here.  In addition to costs due the refurbishment, there's foregone production as well; correct?  You have to shut down the current units when you're doing the refurbishment, and you're not earning the revenue that you normally would; correct?
     MR. REINER:  That is correct.  Now, the units do reach an end-of-life point where they would not -- they would not be able to produce any longer, and so what we've done in the project schedule is ensure that we don't end up at a period where we have to shut units down to forego production because we delayed refurbishment.

     MR. RUBENSTEIN:  So the longer the schedule it takes to do the refurbishment projects, the entire four units, obviously there will be an added cost, but there's also going to be less production; right?  The unit spends an extra month offline, the last unit.  That's one less month of production; correct?
     MR. REINER:  Well, the production, in that period of time that you are looking, yes, but the production would actually get added back on at the end because the life of the unit is not impacted by the schedule going long.  So, if it takes a month longer to go in service, it would run for a month longer at the back end, and you would make up that lost production.
     MR. RUBENSTEIN:  Can I ask you:  When you're making determinations, if there is something that has gone wrong and you need to determine if your two options -- one is to spend more money to speed up the work so that it can get done or not and have a scheduled delay -- how do you factor in the production forecast loss?  How does that go into making those determinations about how you're going to handle if there is an issue or not?
     MR. LYASH:  I'll let Dietmar add detail, but that is a decision that -- well, first of all, that's an evaluation that is event-specific.  And, actually, we face this on a fairly routine basis.  So, for example, as the defuelling operation began to pull forward, we had decisions to make as to whether to invest additional man-hours or additional work schedules to pull other underlying items forward to be able to harvest that schedule advantage or not.


A similar process would be applied to the case that you're talking about, and there we would need to look at it and decide whether spending the additional money would, in fact, shorten the duration of the outage on the unit.  Given all of the logic ties and the downstream critical path activities or not, what confidence would we have that expenditure of that money would deliver that value?  And that would be all part of the decision on what the mitigation plan is for that potential set of circumstances.
     MR. RUBENSTEIN:  But it's something you will consider?
     MR. LYASH:  Yes.
     MR. RUBENSTEIN:  All right.  If we can turn to page 25 of the compendium, this was from the execution phase readiness business case summary, and on Figure 3, you're showing essentially the  build-up, the estimate build-up.  Do I understand that correctly?

     MR. REINER:  Yes, that's correct.
     MR. RUBENSTEIN:  And I think we had some discussion -- you had some discussion with Staff about the management reserve and what that meant.  So, as I see it here, your total program estimate is $12.8 billion, and as I understood from our discussion, you expect -- you expect it's going to cost $12.8 billion.  Then you have the management reserve, and then you have the total estimate including management reserve.
     So let me ask you this:  Do you expect the project will come in at $12.8 billion, or do you actually expect internally – forget about what you’re asking this Board to approve -- that it will come at an amount above $12.8 billion?

     MR. LYASH:  We expect it will come in at $12.8 billion.  As we went through the process of evaluating risks and implementing mitigation plans, we got -- we progressed to the point of maturity where we're confident, as we discussed, that P90 is the right point to select for the basis and that the contingency we've laid out adequately addresses the risks we expect might be realized.  So it gives us confidence in 12.8.
     What we needed to discuss with our board is that there are very low-probability, very high-consequence events that are unlikely to occur.  But if they were to occur, they may or may not be able to be absorbed within the cost and the schedule, for example, some economic disruption that creates runaway interest rates, some significant natural disaster that breaks down infrastructure, and we don't consider those as likely to occur.  But we wanted to ensure that the board was aware of them and that the shareholder was aware of them in making the decision to proceed.
     MR. RUBENSTEIN:  In response to a question from Board Staff earlier, and I didn't truly understand -- it's probably me -- the response.  If there is a cost overrun, you were asked can you essentially make it up somewhere else.  And I was wondering:  Is there flexibility in the scope of unit 2?  So if there's -- if you get somewhere and there is a large cost overrun even through the contingency, can you actually reduce the scope to lower the costs in other areas?
     MR. REINER:  That is something we would not do.  And that -- in the return-to-service projects in the past, those were decisions that were made, but that has significant downstream impact on reliable operation of the plant.  So reducing scope is not a cost mitigation strategy that we look at.  We have a schedule that has the scope identified in it and we would not reduce scope.
     MR. RUBENSTEIN:  I just want to understand what you mean.  Is it that you shouldn't do that; it would not be in the best interests to do that, or you can't?  You’re already into doing unit 2.  If you take it apart, you've got to put it back together.
     MR. REINER:  There is certainly an element of, yes, once you've taken it apart, you do have to put it back together.  But other areas, for example, we're doing -- we're rehabilitating a number of valves in the plant would be an example.  We would not reduce the number of valves that we are rehabilitating in order to make the project fit within a cost envelope.
     MR. RUBENSTEIN:  And outside of, say, doing -- not doing another unit.  So, say, only doing three or four units, would the same principle apply?  Is there scope changes that you can make to, say, unit 3 and unit 1 and unit 4?
     MR. REINER:  There are -- certainly scope definition for subsequent units is still a process that is in play, and it gets informed by what we learn on the first unit.  So to the extent there are elements in the plant that -- there are a number, for example, of inspections that we will be doing during the first unit refurbishment outage just because these are areas of the plant we haven't been able to get at.  Those inspections may tell us that there isn't a need to carry scope-related contingency.  Those sorts of items would be in contingency.
     And if we made a decision that there is a piece of work here we thought we might have to execute but inspections tell us not, we would move that contingency to general contingency.  It would not be available to the project to utilize.
     MR. LYASH:  I want to make sure we're clear on this point.  The scope we currently have in the refurbishment, we feel, is scope that's either necessary or is clearly in the best interests of the production and the cost effectiveness of the unit in the long term.  So we would not just remove scope as a way to balance the number.

     But I want to be clear that there may be scope that’s reduced as we go through inspections and testing and with the passage of time.  An example here is we had scoped replacement of the Calandria seal in this last phase.  We did inspections and tests; we validated that it's acceptable as is.  And so that's scope that was removed from this unit 2, and that time and money allocation flows back to contingency.
     MR. RUBENSTEIN:  Can I ask you it turn it page 9?  Looking at Figure A, this is the project schedule.  And, as I understand it, originally in the RQE, you were going to have overlap between unit 2 and 3.  You've now changed that, and there will be no overlap between the first two units.  Am I correct?
     MR. REINER:  That's correct.  We have eliminated the overlap.
     MR. RUBENSTEIN:  What was the rationale for doing that?
     MR. REINER:  It’s twofold.  There was an internal risk mitigation decision that was made.  We wanted to have all of the lessons learned from the first unit available to us to make any adjustments to the plans for future units.  And, at the same time, the long-term energy plan also set a very clear criteria in terms of OPG needing to demonstrate successful execution of the first unit of refurbishment prior to commitments being made on future units.
     MR. RUBENSTEIN:  But am I correct that the sort of -- if you're going to cancel unit 3, it's not going to be on February 2020?
     MR. REINER:  You know, if unit 3 were to be -- certainly our plan is to execute all four units.  If we were in a scenario where we uncovered something, some concealed condition in the plant that suggested that we can not execute this project within the $12.8 billion and a decision would need to be made, it would not be made on February 2020.  We would know that well in advance of that period.
     MR. RUBENSTEIN:  And I assume -- and as I look at the schedule, when you say “finished,” you mean you've done all the testing, and it's back to regular service, the unit?
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  And the start is breaker open?
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  As I see it then, there's no -- you're not going to be learning something the day before and then utilizing it the next day?
     MR. REINER:  That's right.  I mean, there is time to incorporate the lessons.  You don't wait until the last day to collect everything and then have one day to turn it around and build it into the plant.  There is ongoing planning.
     There is a planning process for unit 3 that will get initiated, and, in fact, we have already initiated some elements of that, engineering, for example.  I mean, good project practice tells you that you need to plan in advance of execution, and so that planning effort starts well before.  It isn't a one-day turnaround.
     MR. RUBENSTEIN:  I think what you call OPEX, operational experience, lessons learned.


MR. REINER:  Yes.


MR. RUBENSTEIN:  So from the fuel handling you're doing now, using that for the next unit?
     MR. REINER:  That's correct.
     MR. RUBENSTEIN:  And so on.  So the next stage, whatever you learn, you're using that for the next phase; correct?
     MR. REINER:  That's correct.
     MR. RUBENSTEIN:  I want to ask about contingency.  Most of my questions in this area have been answered, but I had some follow-ups to Board Staff.
     Mr. Lyash, when you were asked about why the P90 versus the P50, you talked about how -- at least what I took away -- I don't have a transcript of exactly what you said, but what I took away from that was it's a more complex project, so we should be more conservative in the budgeting.  Is that, at a high level, what you're talking about when talk about why you would need P90 for such a project versus others?
     MR. LYASH:  In a sense.  I mean, the number of tasks and subprojects and interrelationship between them, the relationship of doing multiple overlapping units and various pieces of first-of-the-kind work, I think goes into the decision as to what confidence level is appropriate for this type of program and our judgment is that that is P90.
     MR. RUBENSTEIN:  In my understanding, the more complex the project is, the more risks you have, the bigger the severity of those risks.  That gets built into the model of determining contingency.  Am I correct?

     MR. LYASH:  I'm not sure I understand the premise of the question.  We build up -- you know, we build up cost estimate, discrete risks.  There is expertise from a broad range that are applied to the judgments associated with that in building up a risk model that we use as one of the elements in establishing the contingency.
     MR. RUBENSTEIN:  I understand why internally it makes sense for OPG to have a conservative estimate.  Why should ratepayers have to pay for that conservative estimate?
     MR. LYASH:  Well, first, I wouldn't consider it conservative.  I'd consider it appropriate, given the nature of the project.  I think it's neither conservative nor non-conservative.


The second point I'd make is that, in the end, the ratepayer pays, if we're reasonable and prudent, pays only for the actual cost.  So if any contingency is unused, that would be treated through the CVRA, and it would not go into service with the asset.  If contingency is overutilized, we would first look within the program to see whether the lessons we have learned and the experience we have would allow us to cover that unit 2 issue out of the remainder of the program, and certainly that would be subject to evaluation by the OEB.
     MR. RUBENSTEIN:  Was OPG advised by an expert or groups of experts that P90 is appropriate for this level of complexity, or is that your management's decision that that's an effective level?
     MR. REINER:  Yes.  I mean, the P90, we looked at a lot of megaprojects.  We also brought in external support to help us.  I think that is reflected also in the Schiff Hardin evidence that was submitted that P90 is a reasonable assumption to make and is a reasonable probability level to use for establishing contingency for a project of this nature.  So it isn't just something that we came up with on our own.  It aligns with best practice for the nature of these types of projects.


Now, I will also just say that, in the end, the -- if risks don't materialize and those dollars aren't spent, that benefit accrues directly to the ratepayer.  The ratepayer will only pay the actual cost.  The ratepayer doesn't pay 12.8 billion if OPG spends less than 12.8 billion.
     MR. RUBENSTEIN:  I understand Schiff Hardin's comments and Ms. Galloway's comments.  Those are after the fact.  I want to understand when you're developing the proposal.  Where did that number, the P90 -- is there some external entity that said that that was good, or was that just internally?

     MR. REINER:  I think, if you look at the KPMG and the Faithful & Gould submissions that we provided in evidence, they speak to contingency and how contingency was developed and our practices related to that.  I think they also identify that that is a prudent approach to be taking for this project.
     MR. RUBENSTEIN:  The P90 is the prudent approach.
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  And so, in questions from Board Staff, Mr. Reiner, you said the P90 is an industry norm that's out there.  Was it the Schiff Hardin's comments that -- is where you get the industry norm, or how did you determine that that's an industry norm?  That's what I briefly got down as you were saying it.
     MR. REINER:  I mean, certainly the Schiff Hardin report identifies that that is -- for the nature of this type of project and complexity of projects like this P90 is that is an industry practice, and, in the evaluations that we did, we saw the same thing.
     MR. RUBENSTEIN:  Mr. Lyash, you have experience outside of OPG on large projects.  Is P90 what you have seen as an industry norm, what's out there that large projects of this magnitude are using?
     MR. LYASH:  Well, I don't think there is one value that you can point to that applies to the spectrum of projects.  It is the norm to run a risk management process to characterize the risk and then to consider what the right selection between a range of projects is right for this project.


I would say it is consistent across the industry that the longer the duration, the more complex the project, particularly in projects where experience shows there has been difficulty in estimating and scheduling, that the selection skews to the high end of the probability toward P90, but I think the specific selection is project-specific.

     MR. RUBENSTEIN:  I want to turn to asking about oversight.  I'm correct you're putting a lot of resources, and there's a lot of money behind that to ensure that there is robust oversight of this project; correct?
     MR. REINER:  Yes.  We've put in place -- I mean, at the project level, we have got separation in the organization between functions that provide assurance that the project is getting executed in accordance with the plans and the estimates.  We talked about the Refurbishment Construction Review Board.  That's an element of oversight that we chose to put on to this project.


The Darlington Refurbishment Committee is specifically focused on overseeing this project.  They have independent advisers, the Burns & McDonnell and Modus Group, that provide independent oversight, and that transcends right up to the shareholder.  The shareholder has an independent adviser as well that provides oversight on this project.
     MR. RUBENSTEIN:  If we turn to page 36 of the compendium, as I understand -- and this was a response to an undertaking -- the $12.8 billion -- and that is after interest, escalation, and contingency.  You're planning to spend, when you consider all the various types of oversight, $900 million before contingency, interest, and escalation on oversight type activities?
     MR. LYASH:  Before Mr. Dietmar gets in -- Dietmar gets into detail, I wanted to make sure we got the right terms defined.  In this context, oversight is all of the owner's costs down to and including project management, field -- follow in the field, et cetera.  So as distinct from what some people might refer to as oversight in terms of internal audit, nuclear quality assurance, RCRB, external consultants, this is an all-inclusive number.
     MR. REINER:  So that's exactly right.  I mean, there are entities independent of the project that provide oversight and assurance that things are being executed in accordance with the plan.  The activities that are broken out here, this identifies what in OPG's project management structure we -- the cost associated with our management of the project.


So we've characterized that as oversight, but this is project management.  It's the engineering support.  It's the contract management.  It's all of the planning and controls activities that we need to have in place to manage this project.  This is the entirety of the project management cost.
     MR. RUBENSTEIN:  Sure.  We can use whatever term, oversight or project management.  But these are -- when I  -- and I asked you the first question about oversight.  I was including this.  So you're putting in a robust plan to ensure at every level monitoring employees -- I mean, the contractors that, you know, they do the proper work, they do, you know -- on time, and you're spending a good amount of money to do it?
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  Then when we get down to the -- I think what you have termed oversight.  That would be sort of external to the project management, as I understand it.  There is, as well, a robust system that you were just talking about; correct?

     MR. REINER:  Correct.
     MR. RUBENSTEIN:  You've got the internal audit group; you've got, you know, the executive leadership team, and yourself, Mr. Lyash.  You're looking at this project.  You have -- the refurbishment committee has external advisers.  The Ministry has an external adviser, so a lot of eyes on this project to ensure that it's going on schedule, on budget, and to point out problems.  Am I correct?
     MR. LYASH:  Yes.
     MR. RUBENSTEIN:  And Modus and Burns McDonnell, who provide support to the Darlington Refurbishment Committee, that's a committee of your board of directors; correct?
     MR. REINER:  Yes.
     MR. RUBENSTEIN:  They report quarterly?  How often do they report to that committee?
     MR. REINER:  Yes, it is quarterly.
     MR. RUBENSTEIN:  And can I ask you to turn to page 49?  And this is the last one I -- that is in the evidence with respect to an update that they have provided to that committee and this is from, looking in the bottom right-hand corner, August 2, 2016, although I think it may be a little later than that, based on some of the comments inside.
     Is this the last update they had provided that committee?
     MR. LYASH:  Burns and McDonnell continue to provide reports, verbal reports, to the Darlington Refurbishment Committee of the Board.  This signified a shift.  Up to this point, Modus was focused on program development, estimate development, schedule development, leading up to the decision of our RQE.
     So once we moved through RQE and moved into execution, then the board continues to retain an independent adviser to the DRC, but their focus now is on how the project is being executed, whether the management team is reporting complete and accurate information, whether that information is being characterized correctly, et cetera.
     So this is the last written report, as I understand it, leading up to RQE.
     MR. RUBENSTEIN:  Leading up to?
     MR. REINER:  Leading up to unit 2.
     MR. LYASH:  Yes, I'm sorry.
     MR. RUBENSTEIN:  Have they reported since then?  Is this the last report that they have provided to the committee?
     MR. REINER:  The Burns & McDonnell team has been retained by the Darlington Refurbishment Committee, and they provide a report at each of the board meetings, each of the Darlington Refurbishment Committee Meetings.  So there would have been a report provided to the November meeting, which happened since then.
     MR. RUBENSTEIN:  Can you provide that?  Can you provide that by way of undertaking?
     MR. KEIZER:  Can I have a moment?  We would have to review it for confidential information purposes, and any redactions would have to be provided the same as the August report.
     MR. RUBENSTEIN:  Are you able to provide it on a confidential basis before panel 1B is available?
     MR. KEIZER:  Can I consult at lunch, and then be able to get back to you?  Is that fair?
     MR. RUBENSTEIN:  Sure.
     MR. RICHLER:  I'm sorry, Mr. Rubenstein.  We'll give that undertaking number J1.1.
Undertaking No. J1.1:  To produce the report provided to the November meeting on a confidential basis
     MS. LONG:  But you'll let us know about availability?
     MR. KEIZER:  Yes, we will confirm at lunch as to what can be done.
     MR. RUBENSTEIN:  What else is provided to the refurbishment committee?  What other type of information are they getting on a quarterly basis when they're reviewing the progress?
     MR. LYASH:  We issue a monthly report to the Darlington Refurbishment Committee and hold a teleconference to update them just generally on the progress during the preceding month, any performance deficiencies, and to discuss what the upcoming month's worth of activities are planned to be.  That takes place in each month where a Darlington Refurbishment Committee formal meeting does not take place.
     Quarterly, the Darlington Refurbishment Committee visits the site to inspect the progress in the field and to meet with the senior team and then, the next day, has a DRC meeting, at which point management gives them a report on progress, a summary of any issues, performance issues, mitigation plans that might be undertaken.  They hear at that committee meeting from the Burns & McDonnell representative independently.
     We also have, at least annually -- we have done it more often, but at least annually, a report out from the chair of the Darlington Construction Review Board, and at least annually they get a report out from the Darlington Safety Review Committee, whose focus really is on the operating units and, in this case, the extent to which refurbishment may or may not be attracting the operation of the other units.
     MR. RUBENSTEIN:  Can I ask you to turn to page 52?  It's sort of hard to see which one is 52.  It's highly redacted, and I have some questions of the next panel about specifics.  But as I understand what this document is -- and there is no title, and it's hard to get a sense, but my understanding is this is the quarterly program performance document, and it goes a number of pages.  Is that what this is?
     MR. REINER:  Yes.  I believe this is extracted from a quarterly report that went to the Darlington Refurbishment Committee.
     MR. RUBENSTEIN:  As I understand this, this is a number -- it’s essentially a number of metrics and information that is provided, and my understanding is this goes to not just the board, but also the -- I think you called it the enterprise leadership team; correct?
     Mr. Lyash, you review these on a quarterly basis?

     MR. LYASH:  Yes.  There is a hierarchy of reporting from very -- it’s very detailed that builds up to the board, and that’s exercised at various levels of management, so yes.
     MR. RUBENSTEIN:  Similar to my previous question, is this the -- this would not have been the last version.  This is, my understanding, from the spring of 2016.  Is there a more recent one?  Can we have the more recent version of this performance information, the quarterly program performance information?
     MR. KEIZER:  Just to catch up with Mr. Rubenstein, if I could have a moment?

     That's fine.  We have the same redaction issues likely as well.  And I'll confirm the timing at lunch.
     MR. RUBENSTEIN:  I only have one more.
     MR. RICHLER:  J1.2.
Undertaking J1.2:  To produce the most recent version of the quarterly program performance information
     MR. RUBENSTEIN:  The last thing I wanted to ask you about is -- you were taken to that report.  This was the Refurbishment Construction Review Board, and that's in my materials at page 68.  And my understanding is they're meeting quarterly?
     MR. LYASH:  Nominally, yes.  We may have them more or less often, depending on the flow of activities.  And so we recently had them back, for example, to do follow-up on some of the recommendations that they had made during their prior report, to give us feedback very narrowly focused on whether we’d addressed the issue effectively or not.  But nominally quarterly, yes.
     MR. RUBENSTEIN:  I'll break that down.  As I understood, at least what this -- when they came for this report, they were here for a number of days.  They were looking at speaking to many people, looking at many things, and they produced a detailed report that you were taken to.  Have they done a similar type of visit since?
     MR. REINER:  Yes.  So we -- as Mr. Lyash said, nominally we like to get them in quarterly, but with the Refurbishment Construction Review Board, it's really more about alignment with specific key points in the schedule.
     We had them do a review at the end of November and beginning of December.  They spent a week with the project at that point in time, and then we had them here just a couple of weeks ago to do a follow-up review on their visit in November and December.
     MR. RUBENSTEIN:  And have they produced some written report from that visit?
     MR. REINER:  They provide us essentially a report like this that highlights their observations, areas they believe management should focus on to address any issues, and observations where they have found strengths and improvements from their prior visits, yes.
     MR. RUBENSTEIN:  My last request:  Can that be provided on the same basis?
     MS. LONG:  Excuse me.  Are those two reports?  So one for the November-December visit and then one for the follow-up visit, which would have been a few weeks ago in February?  Is there two distinct reports?
     MR. REINER:  There would be a distinct report associated with each visit, yes.
     MR. RUBENSTEIN:  So both, then?
     MR. KEIZER:  That's fine.
     MR. RICHLER:  J1.3.
Undertaking No. J1.3:  To produce the reports both from the Refurbishment Construction Review Board from both the November-December visit and the February visit

     MR. RUBENSTEIN:  I want to understand what success of this project ultimately looks like from your perspective.  You're seeking to put into service in this test period the unit 2 costs and then, in subsequent time periods, for each of those units.  Is success for OPG that the project comes in at $12.8 billion, or is it that each unit comes in within their budget and on schedule?  When we're -- ten years, we're looking back ten years from now.  How are we judging success?

     MR. LYASH:  Well, you know, at the outset, our objective is 12.8 billion for the program, but up underneath that is successful execution of each of these projects at the budget and schedule that we establish in its execution estimate.  So the overall objective is 12.8.  Up underneath that, our objective on unit 2 is to bring it in at 4.8.


The other piece of the objective that I think can't be lost is it's also to place the unit in-service and operate it at the level of performance that's embedded in the business case, which is at a capacity factor, at an OM&A cost, and at an ongoing level of capital investment that's embedded in the business case.
     MR. RUBENSTEIN:  And, as you understand, any difference in what your actual cost goes into the capacity refurbishment account, as we were talking about, and, as I understand, there would be then two components really -- you can separate that into two components.  One is difference in timing of in-service additions.  The second is one way we can look at it is the overall costs.  Do you understand --
     MR. LYASH:  Yes.
     MR. RUBENSTEIN:  -- what I mean by that?  So if ultimately unit 2 comes in at $5.2 billion, but the project ultimately comes in still at $12.8 billion, while there may be timing differences, should the Board be then reviewing the unit 2 cost to determine if that amount that you've spent more is prudent?
     MR. LYASH:  Well, I think this is certainly up to the Board, but I would suggest that 4.8 billion that we've established for unit 2 is what we think is reasonable at the front end, and any overrun -- I would think we would provide the information -- the Board ought to take the opportunity to evaluate.
     MR. RUBENSTEIN:  And so you talked also about success is ensuring that, you know, when we're at the end of each of the units, that you've refurbished it with the proper capacity factor; correct?
     MR. LYASH:  Yes.
     MR. RUBENSTEIN:  And if ultimately you spend the correct amount of money that you said that you were going to spend -- so let's just take unit 2, the $4.8 billion -- but the capacity factor is less, does the Board review that, the amount that was approved?
     MR. LYASH:  Well, the capacity factor is over the life of the unit, so any particular unit is going to have maintenance outages, likely have a lower capacity factor in the early year until you get the unit running, as any major testing evolution, and I would think that that performance of the unit would be and is part of a normal cyclic rate proceeding in establishing production targets and revenue requirements.
     MR. RUBENSTEIN:  What about ultimately if the project is on budget, but certain aspects -- you don't do certain aspects of the project, some certain programs, maybe some safety improvement projects you don't end up doing, but you meet your budget.  Does the Board review that?
     MR. LYASH:  I mean, it's difficult to pick a hypothetical case without all the information around it and answer your question directly.  You know, the refurb, including the contingency, is set up as a four-unit program.  That contingency is established on a four-unit basis.  We've used our judgment to allocate that to unit 2.  We're committed to the scope, but there may be good reasons to reduce scope, as I mentioned, with the Calandria seal.  At the same time, it would be naive to think that there wasn't going to be discovery and scope added, potentially, and contemplated in the discrete risk register, potentially not.


So my view is that, overall, the 12.8 and the 4.8 for unit 2 represent a reasonable cost in schedule and that there will be ebb and flow that are natural to major projects like this that the OEB is likely not to be concerned with.  If there is some major discovery or some major change to the projects that impacts the scope, then that may be an area that the OEB wants to examine.
     MR. RUBENSTEIN:  We were talking about, when you were being introduced, Mr. Reiner, you've been with this project since 2010, since the beginning of the definition stage, essentially?
     MR. REINER:  That's correct, yes.
     MR. RUBENSTEIN:  And, Mr. Lyash, you came aboard OPG in 2015; correct?

     MR. LYASH:  That's correct.
     MR. RUBENSTEIN:  I want to understand.  You have experience in the nuclear industry, but what did you bring?  Were there any changes that you made to the plan, specifically things that you saw that needed to be changed when you came aboard?
     MR. LYASH:  Well, yes.  I would start out by saying that, in coming on board, I spent a considerable amount of time even before coming on board looking at how this program was developed and structured and in what direction it was flowing, and I was quite impressed with it.  I think -- and I think you see that in the Schiff Hardin report, in KPMG and Concentric, and in almost anyone who looks at the program externally.


So first I need to say in answer to your question that I found no fundamental problems with the approach that was taken to initiation and to the development phase of the project.  To the contrary, it gave me considerable confidence.


Like any executive, I have areas based on past experience that I'm particularly concerned with and that I put to the team to pay attention to that I think represent incremental improvements, some around contract management, some around risk management, the institution of adding to the robustness of the oversight process as we get into execution, including the commissioning of the RCRB, but I think these are -- in my view, these were incremental value-adds to the project as opposed to fundamental weaknesses that I saw.
     MR. RUBENSTEIN:  And my understanding, you know, in previous jobs you were in charge of, you know, Progress Energy Florida and -- am I correct?
     MR. LYASH:  Yes.
     MR. RUBENSTEIN:  And during your time in Progress Energy Florida, my understanding there, they had a problem with the Crystal River facility?

     MR. LYASH:  That's correct.
     MR. RUBENSTEIN:  Am I correct?  And my understanding of that was that they were going to repair the steam generator.  It turns out that there was a lot more issues with it than they had planned for.  Is that sort of, at a highest level, what happened?
     MR. LYASH:  Yes.  So, first, my involvement -- the Crystal River 3 is a single-unit nuclear station that had been in-service for about 40 years in Florida that was undertaking a major set of activities.  One of them included replacement of the steam generators, and that required opening up a large construction opening in a post-tension concrete reinforced containment structure.


I became responsible for that when a problem occurred.  In executing that project, that containment structure developed what was called a delamination, a crack internal to the concrete of the containment structure.  That called into question what would be the nature of the repair, how much would it cost, and was the risk worth undertaking.  And so my responsibility started when the CEO assigned me responsibility for the recovery, the evaluation, and the potential recovery of the unit.


In that case, we identified a range of repairs that could be undertaken, and the decision was made to do a partial repair -- "partial" is not the correct word.  There were six panels in the containment -- to tear down and replace the single panel, concrete panel, that had the problem, the flaw, embedded in it, rather than to redo all, because it was decided that that was likely to be successful, and if it was unlikely, it would just require the repair of the remaining five panels.


That repair was designed and implemented, and it was unsuccessful.  And so the decision was made at the time, an economic decision, as to whether continuing to make the repairs to the other panels was appropriate.  Was it in the customer's best interests and the company's best interests or not?  And the decision was made, given the age of that facility and what would have to be undertaken, that that should not be implemented, and the plant was retired.


Lots of direct lessons learned from that applicable to Darlington.  Perhaps the most important one is that particular construction opening in -- was a first-of-a-kind evolution, because the original construction techniques were fundamentally different than any other containment.  And in planning the original project, adequate attention may not have been given to that first-of-a-kind evolution.
     I say it's valuable because one of the things I implemented here was a first-of-a-kind, first-in-a-while process that shines a really bright light on any activity in Darlington refurb that hasn't been undertaken at the plant or hasn't been undertaken in this contemporary time period.  Hopefully, that answers your question.
     MR. RUBENSTEIN:  And then some.  Thank you.

     Let me finish with this.  Mr. Lyash, you know and Mr. Reiner knows the history of large-scale nuclear constructions, return-to-services refurbishment projects, they almost always go significantly over budget and behind schedule.  Would you agree with me?
     MR. LYASH:  I think megaprojects in general have a high risk of going over budget and over schedule, nuclear or otherwise.
     MR. RUBENSTEIN:  And you still believe with the history of -- and we can go through the list of nuclear projects, and we'll talk some detail in the next panel -- that still $12.8 billion -- it's going to come in at $12.8 billion?
     MR. LYASH:  I do.  And I can spend some time giving you the reasons, the basis for why I think that's the case.  Some examples would include the fact that the undertaking, when we removed the unit from service in October of last year, was the culmination of a decade-long planning activity that got very clear on the scope.  All of the engineering was complete a year in advance, which is critical and very infrequently done for megaprojects, the construction of the Darlington Energy Centre and the full-scale Calandria for tooling, development, testing, process, benchmarking, and worker training and qualification.
     So I think the answer to your question is yes.  I'm confident this can be done for 12.8, and it's based on the approach that has been taken and is going to be continuing to take -- that we're going to continue to take for this project that my view is, while it can't eliminate the risk, so it’s still a very difficult undertaking, it positions this project substantially different than Bruce or Point Lepreau, or even Wolsong.

     MR. RUBENSTEIN:  Thank you very much.  Those are my questions.
     MS. LONG:  Thank you, Mr. Rubenstein.

     Mr. Stephenson, is your estimate still around 15 minutes?  Okay.  Why don't you proceed, and then we'll take lunch whenever you're finished.
     MR. STEPHENSON:  Thank you, Madam Chair.
Cross-examination by Mr. Stephenson:

     MR. STEPHENSON:  Panel, my name is Richard Stephenson.  I am counsel for Power Workers Union.  Good morning.  I just want to cover off, I think, two issues with you, and the first is in relation to OPG's internal project management team, if I can call it that.
     If I can just get you -- I'm going to make a reference to the Schiff Hardin report.  I don't think it's necessary for you to turn it up.  If you do, it's Exhibit M1.  But I think you're familiar with this.
     A statement is made at page 25 of that report that:
“The staffing plan appears to be within industry standards. However, if Schiff’s experience for owner-led multi-prime contracting strategy to be successful, the owner must have a strong, capable, and experienced project management team that is able to coordinate and track the work of such a complex project/program.”
     Just stopping there, would you agree that that is a fair observation?
     MR. REINER:  Yes, it's definitely a fair observation.  I mean, at the end of the day, it does come down to the people and the capability of the people that you have that determine whether a project is successful or not.  We've gone to great lengths to actually staff up the project with people that bring experience from all of the nuclear refurbishments that have been conducted.

     We’ve got, for example, if I start at the senior level, Mr. Rose, who will be on the 1B panel, was part of the team, part of the Pickering A return-to-service team and brings that experience.
     Mr. Allan, who leads the unit 2 project execution effort, we seconded Mr. Allan to Atomic Energy of Canada at the time that the Point Lepreau project encountered its technical difficulties.  He took over management of that project and recovered that project and then also joined the -- joined New Brunswick Power to bring that particular facility back online again.  And he is the senior member of my team accountable for execution.
     Mr. Brown, who is our senior project director on the retube and feeder replacement project, was also seconded to Atomic Energy of Canada on the Lepreau project, and he oversaw engineering at the Lepreau plant.
     If I go further down -- and another person on my team, Mr. Mitchell, the vice-president of engineering, Mr. Mitchell was also involved with the Pickering A return-to-service project.
     And if you go down the organization, you’ll see that we have people in all levels of management and down technical levels that bring experience from across the refurbishments.  We have a person that was seconded to Bruce Power during the time of their return to service and came back to our project to help us implement some of the planning and controls initiatives that we saw there and have a team that really has a broad background specifically in refurbishments.

     And for that matter, we've now also, just recently, with the downturn of the oil prices, we've been quite successful in attracting project managers from Alberta that have worked on large complex industrial projects, and they bring a skill level in the construction area that is quite valuable for us to have.
     So we have taken a lot of steps to ensure that we have that capability embedded in our organization.
     MR. STEPHENSON:  Also on page 25 of that report, Schiff Hardin, at the bottom of the page, makes the following observation.  It says:

“OPG provided information about the corporate executives involved in the DRP, but the evidence does not include details regarding the DRP management team's prior experience and credentials, including whether or not they possess nuclear refurbishment experience, prior megaproject or megaprogram project management experience or prior experience managing a multi-prime project.”

     Just stopping there, I'm not going to ask you to recite the CVs of the people involved in all of your project management.  This statement was made in November 2016, but, Mr. Reiner, as of February of 2017, can you tell us where do you consider your team to be at -- and I'm now talking about this project management aspect -- in terms of complement and skill sets, at least vis-à-vis the execution of your unit 2 project?
     MR. REINER:  Yes.  And I believe also the reference here by Schiff Hardin is not that they didn't see the expertise; it's that we just did not provide that to them as part of the information they sought out.
     I would -- if I were to make a generalization here, I would characterize the team we have on refurbishment actually being probably the strongest team that’s been on any prior nuclear refurbishment or return-to-service project that's been executed.  And that spans across our contractor workforce as well, because not only did we bring that capability into our team, our contractors have done exactly the same thing.  They have brought on to the team expertise that brings that nuclear capability, both operations and project related and refurbishment related.
     So in terms of the overall experience understanding of the specific intricacies that go with a nuclear project and what the nuclear element presents in terms of management of quality and nuclear safety-related aspects and also the megaproject aspects, I would say we have probably the strongest team that has been put in place on any project previously.
     MR. STEPHENSON:  I hear that, but are you -- and I appreciate that this is an ongoing project.  It’s lengthy in duration and no doubt continuing to recruit, but as of today, have you got -- can you tell the Board, have you got the bodies that you need as of today, or are you short complement?  Are you -- where are you at?
     MR. REINER:  I would say, as of today, we have the bodies we need.  Now, there is material in the evidence where we provided a resource plan that was associated with the release quality estimate.  It took us a little longer to staff up to plan than initially anticipated, and that's largely because, as an organization in OPG, we were undertaking an effort of hiring that the company had not undertaken in quite an extended period of time.


So our human resources organization developed the capability to bring resources in to do the hiring.  We developed an on-boarding capability to be able to bring new hires in, and that now is working quite successfully.  And in the latter half of 2016, we brought over 200 new staff onto the OPG project team.


So -- and what I will say as well is this is -- the management of the resources is an ongoing thing.  Just as scope and cost and schedule are ongoing things that you manage, there isn't sort of a prescribed factor.  You look at the resources, the work, the capability of those resources, and you make adjustments as you go.  And we have those processes in place.


Now, where our focus now lies is ensuring sustainability over the ten-year time period.  We have a very good team in place for unit 2, and we are now working on starting to build the team that is going to then run unit 3, and, of course, we get into the overlapping refurbishments.  We're going to be running two units concurrently.


So doing all of that, sort of we have a very robust succession planning process and development planning process that ensures, over the ten-year time period, we have got the capability and we're developing the capability that's needed to successfully execute the project.
     MR. STEPHENSON:  Thank you.


I just wanted to follow up, actually, on one thing that you said this morning.  One of the items that you indicated as sort of a key milestone coming up for you was something -- I think you called it the pressure containment test.
     MR. REINER:  Yes, that's correct.
     MR. STEPHENSON:  When is that scheduled to occur?  What's the --
     MR. REINER:  That's scheduled for the end of March, for March 30th.
     MR. STEPHENSON:  Okay.  The other item I wanted to talk about a little bit was off-ramps.  This is something that obviously OPG is mindful of and that the Province has indicated that it wants there to be some flexibility with respect to this issue, depending upon how future events develop.  Is that a -- you're aware of all of that; correct?

     MR. LYASH:  Yes, I'm aware of that.
     MR. STEPHENSON:  Okay.  It seems to me that, with respect to this issue, there are -- and I appreciate this is largely going to be driven by a decision-maker other than OPG, but there are going to be -- from the Province's perspective, there are going to be certain factors which fall within the control of OPG and certain factors that don't fall within the control of OPG.


And, certainly, one of the things that fall within the control of OPG that you're aware of that is going to be relevant to that decision is, of course, your on-time and on-budget delivery of the program.  Fair?
     MR. LYASH:  That will certainly be one of the factors, yes.
     MR. STEPHENSON:  Okay.  And presumably there are -- there may well be factors entirely external to your project -- essentially system planning type issues that might be relevant to the government that affects its determination regarding proceeding or not proceeding with the program.  Fair?
     MR. LYASH:  I would think there would be a range of considerations.
     MR. STEPHENSON:  But, at the end of the day, you can only control what you can control.  And I take it that you are governing yourself in terms of your management of this project as you don't see any reason today why anybody's triggering any off-ramps?  You're operating on the assumption that this is -- your four-unit program is going to unfold essentially as you planned; correct?
     MR. LYASH:  Yes.  Going back to the 2013 LTEP, there was an endorsement of a four-unit refurbishment and an outline of principles that should be embodied in that refurbishment.  And that was a strong statement of support, and we remain true to those principles in the LTEP.


We took the business case and the RQE for the projects -- the program, rather, to the shareholder and through cabinet and, once again, received concurrence by the shareholder to proceed.  And I have no indication that there isn't support for the program.


So our expectation is that we will execute four-unit refurbishment at Darlington for the business case and put them into service and that the notion of an off-ramp would be exercised only if there is some significant unanticipated reason that would justify taking such an on-ramp (sic).  Certainly, one of those could be if we discover something relevant to refurb that substantially changes cost and schedule.  That would have to be brought to the board and to the shareholder for them to reconsider if the business case is dramatically affected.  There may be another range of factors that we can't predict.


So I can't say what the shareholder might consider valid reasons for taking an off-ramp.  I can say that we enter the project planning to execute four units and to execute them in 112 months for $12.8 billion.
     MR. STEPHENSON:  Right.  In terms of OPG fulfilling its, say, responsibility in terms of allowing the Province to keep its options open, it seems to me there's a few things that OPG can and has done.  And I want to see if you agree with these and if there is anything else.


One is in the way that you structured your various contracts with your vendors.  That was something that gives some flexibility to the Province; correct?
     MR. LYASH:  Yes.  We included termination provisions in each of our contracts designed to at least minimize the impact of cancellation of any particular unit.
     MR. STEPHENSON:  Another thing that you did was structuring and scheduling the overall project to occur in the stages that you have in terms of the units and the work within the units.  Fair?
     MR. LYASH:  That's correct.  A specific example is the unlapping of the first two units to allow full view of unit 2 execution.
     MR. STEPHENSON:  And another thing that you need to do, I suggest, is to provide appropriate reporting in terms of progress, issues, resolution of issues, anticipated problems, et cetera?
     MR. LYASH:  Yes.  And we meet with the shareholder quarterly to review progress on the project.  They hear from their independent adviser quarterly as well.
     MR. STEPHENSON:  Okay.  Sir, can you identify anything else that would fall within this category of something that's within the control of OPG that facilitates the shareholder's ability to keep this -- its options open to the extent that it needs to?
     MR. LYASH:  Well, I'm not sure what sort of an issue you'd be referring to.  As we've already discussed, I think, we've designed the program, focusing on unit 2 first so that the company and the shareholder can demonstrate performance and be in a position to consider that.  We have included in the contract provisions cancellation terms in the event that something unforeseen would cause them to take that off-ramp.  We have laid out a very transparent process with the shareholders' independent adviser so that they have a look directly look into the daily, weekly, and monthly execution of the project, and we've -- periodically briefing the shareholder on progress.


So I think we've constructed a program that certainly puts the shareholder in the position of being able to see progress and make decisions.  Again, I can't say what their considerations might be at any point in the future --
     MR. STEPHENSON:  And just to follow up on that, I appreciate that this is not the precise process that the government might follow, if, as, and when it ever was decided to look at this, is within its control and not yours, obviously.  But from OPG's perspective, I take it that it would be its -- certainly its understanding and its position that sort of the nature of the consideration and the rigour of the consideration that would go into exercising any off-ramps would be the same order of magnitude as the rigour that went into the original decision to proceed?
     MR. LYASH:  I would assume so, yes.
     MR. STEPHENSON:  Thank you.  Those are my questions.

     MS. LONG:  Thank you, Mr. Stephenson.

     Ms. Girvan and Mr. Buonaguro, you'll be ready to continue after lunch?  And Ms. Grice and Mr. Mondrow, you should be prepared to be ready to go this afternoon as well.  We will break for one hour.
--- Luncheon recess taken at 1:03 p.m.

--- On resuming at 2:08 p.m.
     MS. LONG:  Ms. Girvan, Mr. Buonaguro?

     MR. KEIZER:  Madam Chair, if I may, just before --


MS. LONG:  Oh.


MR. KEIZER:  -- we begin, if I could just report back.
     MS. LONG:  You have an update for us?
     MR. KEIZER:  Yes.  I indicated that I would consult over lunch as to the redactions of the documents that I undertook to produce.


In light of the fact I think that -- I'm not going to jinx it by saying that we're moving really well, but that 1B might be on tomorrow, panel 1B, we might not have the redactions done by then, but what we would try to do is, with your indulgence, is produce the documents fully redacted for tomorrow so that people -- or as soon as we can so people have them and Mr. Rubenstein would have them, and I think he does have confidential cross, I think, scheduled, in any event.  And then we would work to get the redactions done and hopefully have them filed, you know, on Wednesday with the redacted versions, so that way, then, anyone picking it up from there would have them for cross on Thursday.


I think most people may have signed an undertaking already.  I'm not sure.  But that's our way of trying to get it into people's hands as soon as they can so they at least have it for the purposes of 1B.
     MS. LONG:  Mr. Rubenstein, does that meet with your purposes?
     MR. RUBENSTEIN:  Yes.
     MS. LONG:  Good.  Thank you.
     MR. KEIZER:  Thank you.
Cross-examination by Mr. Buonaguro:

     MR. BUONAGURO:  Good afternoon, Panel and witness panel.  My name is Michael Buonaguro.  I'm counsel for CCC.  I'll be asking some questions this afternoon.


I'm going to start with OEB Staff compendium, page 26 as a convenient place to refer to Exhibit D2, tab 2, schedule 1, page 6, which is the approval sought section.
     MS. LONG:  So that's K1.1?
     MR. BUONAGURO:  Yes.


MS. LONG:  Okay.

MR. BUONAGURO:  Page 26.  While people are looking that up, I don't have a compendium, but I gave my references to the AV operators to help it go smoothly.  I don't know if I should wait for it to come up on the screen --

     MS. LONG:  Why don't you wait until it comes up.  That's fine.
     MR. BUONAGURO:  Okay.  Great.  And so, just briefly, on the D20 removal, my understanding is that that primarily comes out of the 2017 amount, the 374.4 million in in-service additions to rate base that you're seeking approval for?
     MR. REINER:  Yes.  It comes -- I'm not entirely sure of the exact distribution.  We can handle that in panel 1B, but it does come out of item 2 that's identified here, those early in -- it comes out of the early in-service projects and the facility and infrastructure and safety improvement projects line that was identified in the original evidence.
     MR. BUONAGURO:  Okay.  And if I need the details, I can ask, I guess, panel 2.  And I think it's set out in the impact statement.  I'm just trying to locate it here.


And one of the consequences of doing that is that, under the current legislation with respect to rate smoothing, I think that spending no longer becomes subject to rate smoothing since it's now in the CRVA; it's no longer part of the revenue requirement?
     MR. REINER:  I believe that is correct.
     MR. BUONAGURO:  All right.  I just wanted to confirm that.


More importantly, why I'm looking at this section of the application, it's the line on -- under "approval sought", under the first bullet, which says -- with respect to additions to rate base, and it says:

"If actual additions to rate base are different from forecast amounts, the cost impact of the difference will be recorded in the capacity refurbishment variance account, CRVA, and any amounts greater than the forecast amounts added to rate base will be subject to a prudence review in a future proceeding."


Now, with respect to that, I think it's implicit in it, but I'm going to ask you to confirm.  It's not only differences in cost amounts that are recorded in the CRVA, but it would also be timing differences to the extent they affect the revenue requirement associated with the rate base impacts?
     MR. REINER:  Yes, that is correct.
     MR. BUONAGURO:  Okay.  And the second part, it has to do with this last part, which says:

"And any amounts greater than the forecast amounts added to rate base will be subject to a prudence review in a future proceeding."


So that suggests to me, and perhaps you can confirm, that, certainly, as far as OPG is concerned, as long as the amounts in the CRVA are at or less than the amounts used to set rates, so, for example, specific to the DRP, as long as the DRP amount is at or less $4.800 million, or, I guess, $4.8 billion, as referred to earlier in the approval sought section, you're expecting that there won't be a prudence review beyond what happens in this proceeding.  Is that fair?

     MR. LYASH:  Yes, that's fair.  We think our actions demonstrate reasonableness and prudence and provided -- unless some circumstance arises, some special circumstance arises, we would propose that no additional prudence review be done.
     MR. BUONAGURO:  Okay.  And so -- and I think before you touched on this earlier today, but the $4.8 billion includes approximately $690 million in contingency amounts.
     MR. REINER:  Yeah.  I believe 677 million in contingency amounts, yeah.
     MR. BUONAGURO:  Okay.  I think we can -- I thought I recall that even though it's 677 forecast --
     MR. REINER:  Yeah.  In the release quality estimate, which was 694 million --

     MR. BUONAGURO:  Right.  That's still part of the 4.8, and your understanding is that, if the Board approves that amount for DRP unit 2 in this proceeding, you come in, in 2020, and that number is 4.8 billion or less, and set aside timing differences, but if the rate base amount or the in-service amount for the project comes in under $4.8 billion, there is no further prudence review.
     MR. REINER:  That's correct.
     MR. BUONAGURO:  So I'm going to follow that up a little bit, because it sort of explains some of the answers I've been getting in other areas.


So -- and Board Staff touched on this this morning when they asked a very similar question, and I'm going to refer to the Technical Conference transcript, Volume 1, and I'm starting at page 169.  And I think I've embedded the contingency amount in my time estimate to account for delays in putting stuff up, so we should be okay.

     I'm starting at page 169.  And you can see, it's starting on line 6.  I ask the question:

"What is the incentive for OPG to beat its price?  So let's -- if I say your price is 4.8 billion, for example, what's the incentive for OPG to beat the price, particularly given the fact that you said you can't contemplate any risks that you would have to bear and considering the fact that, if that's true, any money that you spend on the program gets put into rate base and earns rate of return?  So I'm just wondering:  What is the incentive for OPG to actually beat its price."


So if we set aside the risks part of it that I was talking about, and that refers to another part of my questions in that, I was asking the question:  What is the -- what is OPG's incentive to beat the price, the $4.8 billion price, on unit 2?  And Board Staff asked a similar question this morning, and I believe you gave a very similar answer to what's here.  I'm not going to read the whole answer here.  I'm going to put it in parts and see if you agree that that's basically what we've said this morning and whether that's still the answer.


So the first part of the answer -- and it's -- in this case, it was Mr. Reiner that answered the question.  He basically said it's a destiny project, so, therefore, you want to come in on budget.  And then the second part was you want to avoid a regulatory process which looks at spending in excess of the approved amount.  And then you refer to specifically a prudence review of that amount.

     And then the third one had to do with off-ramps.  And if I can characterize that, the risk you're trying to avoid there was that, if the total cost of the project became materially more than what you're saying it is now, specifically unit 2, if the unit 2 price is going to be much larger than 4.8 billion and/or the total project is going to be materially larger than 12.8 billion, there is a risk that the Province pulls the plug on the program and you’re into off-ramp situation which could be -- I guess you're suggesting it could be catastrophic for the company.

     And those are the three basic incentives I got in response to my question.  Is that fair?  And assuming it's fair, is there anything you want to add to that?
     MR. LYASH:  Not to speak for Mr. Reiner, but I think I tried to outline the number of items this morning in response to Mr. Rubenstein's question.  They certainly included the items you just cited and those additional ones I cited this morning.
     MR. BUONAGURO:  Okay.  So the additional ones -- and I'm going to tell you how I recall the conversation, and you can correct me if I'm wrong.  Part of it, you talked about that management compensation was tied to performance with respect to the DRP.  Did I hear that correctly?

     MR. LYASH:  That was one of them, yes.
     MR. BUONAGURO:  And, generally, the company is responsible to the Province and to ratepayers and shareholders, essentially.
     MR. LYASH:  Without referring to my earlier answer, in our obligations as a business corporation or to run an efficient and effective operation to maximize long-term value, and doing that, in this case, relies, to a tremendous extent, on our ability to execute these projects at or better than cost and schedule.
     The shareholder of our company, unlike many other companies in the business, are Ontarians.  And so the directive from our shareholder and the fundamental mission of the company takes that into consideration.  So more efficient or effective delivery of the project benefits directly our shareholder.  So I think I cited that.
     I also cited the notion that, as you stated, that management compensation is in no insignificant way tied to coming in under budget and under schedule.  And also that we have incented through our contract structure terms and conditions our contract partners, through their target pricing approach, to bring the project in at schedule and under budget if possible.
     MR. BUONAGURO:  Thank you for that.  What I'm interested, though, is much of the time when you talk about this, you lump together two concepts, one being at budget and two being under budget.  And I can certainly see there's an incentive and specifically a regulatory incentive for the company to come in at budget, particularly given your understanding that, as long as you come in at budget, there's going to be no ex post facto prudence review, which I guess we can talk about maybe in argument.
     But I don't see -- I certainly don't see regulatory incentives to come in under budget.  So I'm probing at that to see if you can tell me or show me explicitly whether there is an incentive to actually come in under budget.

     For example, you spoke about management compensation, and I don't have that in front of me.  Is there a difference in management compensation between coming in on budget versus coming in under budget?
     MR. LYASH:  Yes.
     MR. BUONAGURO:  How does that work?
     MR. LYASH:  Management has established a target with thresholds and stretch factors.  Basically, the threshold for the management incentive is the budget and schedule.  So to accumulate any incentive against that, you must come in under budget or ahead of schedule, as an example.  But I view that entire set of things as incentives in the aggregate.
     MR. BUONAGURO:  Is there a reference to the evidence anywhere that sets the details out for those incentives?
     MR. LYASH:  I don't know whether there is or not.  The information is available on our website.
     MR. REINER:  I don't believe that there is in our evidence anything that speaks to this.  I can't recall seeing anything.
     MR. BUONAGURO:  Presumably, it's something that's in writing?
     MR. KEIZER:  I think it's actually panel 4, the compensation panel, that will be able to address it.
MR. BUONAGURO:  Okay.  You're saying that specific question -- you're suggesting in this panel that there is an incentive at the management level to not only come in on budget, but rather to come in under budget, and I should be able to follow that up with panel 4?
     MR. KEIZER:  That's our understanding now, and if it changes, we will let you know.  But that's my understanding.
     MS. LONG:  I guess to the extent Mr. Lyash can speak generally, I mean, obviously not giving specifics, but if the answer to the question is what are advantages of coming in under budget, and that is one of them --
     MR. KEIZER:  I took his question – sorry, Madam Chair -- that he was inquiring about the evidence itself and where it would be applicable in the evidence.  And my understanding is it relates to the evidence of panel 4.  But I can, at the break, make sure we have -- if he wants a particular evidence reference, I'll give it to him.

     But in terms of the inquiry to greater detail about compensation, panel 4 might be the best place.  But I'm sure Mr. Lyash can address the issue of the incentive and the nature of the incentive and why it was put in place regardless of whether it appears in the evidence or not.
     MS. LONG:  I think that's the best course of action.
     MR. BUONAGURO:  I can certainly follow up with panel 4 on the specifics; I’m happy to do that.  I just want to make sure I've understood the concept correctly and that he is confident in the concept, which is that it's not simply as long as you beat -- meet or beat the target, you're going to get compensation.  There is actually an incentive built into management compensation which drives them further and further as far as they can go below a target.  Is there some sort of sliding scale, for example?
     MR. LYASH:  Yes, there is.  First, in the aggregate, that set factors.  I mentioned, I think, they create for a management team a balanced set of incentives that drive you to want to deliver the project early and ahead of schedule.
     In terms of direct ties to compensation, it's built directly into performance objectives.  We have an annual balance scorecard that we disclose as part of our MD&A, how we perform on that, that includes schedule execution and cost execution for DRP.  And then we have a longer term set of objectives tied to incentives to ensure that management stays focused not only just on delivering the numbers for this year, but delivers them over the length of a particular project.

     I might also add that there is particularly strong incentive on unit 2, because as we press through unit 2, to the extent we can deliver the project at or better than budget or schedule, that raises confidence in our ability to execute the subsequent three units and execute within the $12.8 billion estimate we've laid out.
     MR. BUONAGURO:  Thank you.  Perhaps I'll follow up with Mr. Keizer to see if I can get references to any existing evidence prior to panel 4 and then deal with the details with panel 4.  Thank you very much for answering those questions.
     Having said that, I understand what you're saying with respect to management, and I understand the regulatory incentive based on your view of the ex post facto review process with respect to the CRVA.  I am still looking to see if there is any incentive to OPG, as a company, to actually beat the target independently as a company, and I think the answer is no, but I would like you to confirm that.
     MR. LYASH:  I would say the answer is yes, and I think I've outlined that.
     MR. BUONAGURO:  I'm following up because I understand there may be perception of the company in terms of its role in Ontario and things like that, but I'm looking for an actual direct regulatory incentive.  I think other than avoiding a prudence review, I don't see one.
     MR. LYASH:  Perhaps you have a particular incentive in mind that I haven't stated, but I think the incentive to run the company to maximize the opportunity for us to invest, to earn a net income and return on that, to be able to continue with the execution of this destiny project, to be able to deliver this at the lowest possible price and contribute to holding down customer rates as a reputational matter that creates opportunity for us to make future investments in the long-term, these are all very real and tangible incentives for OPG.
     MR. BUONAGURO:  Thank you.

     I'm going to take you to an interrogatory we asked.  This is Exhibit L, tab 4.3, schedule 5, CCC 18.  There are some detailed questions in here about P50 versus P90, and that's not what I'm taking it to you for.  I'm actually interested in part C of the question.  Okay?

     So Part C of the question asked:

"Please list and describe all the risks that OPG considered may contribute to increased costs for the DRP where the nature of the risk is such that, if manifested, the added cost would not be appropriately recovered from either OPG's contractors or from OPG's ratepayers, but rather absorbed by OPG directly."

     MR. LYASH:  Sorry, is that on the screen?
     MR. BUONAGURO:  The answer is on the screen.  The question is on the page before, sorry.  So do you want to take a second to read it?

Okay.  And then the answer was fairly short.  It said:

"There are no risks that OPG considered the program or project level that would not appropriately be recoverable through the CRVA."


And I followed up on this question at the tech conference, and this is at page 163 of the transcript, the same transcript I referred to, Volume 1 of the tech conference.  So it's starting at lines 22-23.  It says -- and specifically with reference to this answer, it says:

"Now, this answer talks about the program or project level, and that begs for me the question:  Is there some other level that is missing from the answer?  So if there's some other level that was considered, whether it be program costs that OPG would be -- would have anticipated as a risk that may manifest, you are going to have to absorb, rather than collect through the CRVA."


And, in this case, Mr. Rose, who I believe was on panel 2, answered, and he said:

"No, I cannot think of anything.  So we manage the refurbishment as a program.  In that program, we're executing 501 projects, contingencies allocated at both program and project level.  What we are really saying here is that, if the risks that we have that are included in our base, they would -- that none of them are -- you know, we can't think of anything that would not -- that would be not recoverable through the capacity refurbishment variance account if they should happen."


Then he goes on:

"The correlation to projects success of 12.8 billion, that's our internal motivation to be able to deliver the four units at 12.8 billion.  The question of CRVA and recoverability of those items is a different question."


So I ask:

"So how is that a different question?”
     Mr. Rose:

"Well, the fact that I may not be able to -- I may deem the project a failure because it was delivered at 13 billion, but that 200 million may have been very prudently incurred."


And then I said:

"And, in fact, your answer here is that you can't conceive of a world where it wasn't prudent."


And he says:

"That's correct."


So I was left with the impression after the tech conference that, as far as OPG was concerned, there was nothing you could do that could be considered imprudent with respect to the DRP.


Now, all this came before the Schiff Hardin evidence was filed, so I would like to take you to the Schiff Hardin evidence, and specifically I've collected some things in the interrogatory response that we gave to them.


So looking at Exhibit M1, tab 4.3, schedule CCC-001.  Okay?  That should come up on the screen.  So maybe I can ask while that's coming up:  Do you agree with Mr. Rose's characterization?
     MR. LYASH:  And what characterization is that?
     MR. BUONAGURO:  Of the risks or absence of risk that OPG will have to absorb anything in terms of imprudent spending.
     MR. LYASH:  Well, not having read the whole flow of the testimony to understand the context, I'll try to respond.


There is certainly risk associated with the project, and risks may or may not materialize.  So OPG's obligation is to prudently -- reasonably and prudently manage this.  So the fact that the project -- if there was a series of events that caused the project to run over, that wouldn't necessarily mean OPG is imprudent.  It wouldn't necessarily mean we were prudent.  You would have to examine the events that occurred and OPG's action to make that determination.


And so, in that sense, OPG has risk.  We have risk associated with any imprudence that's demonstrated.  So our obligation was to take any issue that arises and address it in a way that is prudent.
     MR. BUONAGURO:  Thank you.


So I'm looking at the interrogatory that I gave to -- or that we gave to Schiff Hardin, and I excised in the interrogatory response OPG's answer to that Part C question about risks, where the answer was:

"There are no risks that OPG considered at the program or project level that would not appropriately be recoverable through the CRVA."


And then I excised several statements from the Schiff Hardin evidence, and I don't propose to read through them, but, in general, they seem to me to describe different execution risks that OPG specifically bears during the course of the DRP.  Would you agree with that?
     MR. LYASH:  I mean, OPG bears significant risk all the way through the process, and our obligation there is to manage those risks effectively, reasonably, prudently, and to the extent that there are variances that run through the CRVA, I would expect them to be examined and a conclusion made as to whether we passed that prudence test in dealing with any risk that might arise.
     MR. BUONAGURO:  So it seems to me that, having revisited this issue, and particularly in view of Schiff Hardin's evidence, it seems to me you are agreeing that there is risk associated with the DRP that, if they manifest, OPG may be held responsible for them and have to absorb those costs as imprudent.
     MR. LYASH:  If those risks are imprudently managed.


MR. BUONAGURO:  Right.  And the only way to determine whether those -- that OPG has acted imprudently would be to look at the costs of increased costs -- sorry, the causes of an increased cost and separate out any causes that are prudently incurred -- sorry, prudently managed costs.
     So, for example, some of the contingency costs that you would have identified --

     MR. LYASH:  I'm sorry.  I didn't understand that last --


MR. BUONAGURO:  Sorry.


MR. LYASH:  -- that last piece.

     MR. BUONAGURO:  Well, presumably there are two different types of cost increases, ones that are prudently incurred and ones that are imprudently incurred; right?
     MR. REINER:  So there is -- maybe I can just try a bit of a different angle.  I think, going to what Mr. Rose indicated, when you look at our risk register and the means by which we identified risks for the project, there is not a category of risk that says OPG imprudence, and we're carrying a certain amount of dollars for, and --


MR. BUONAGURO:  Fair enough.


MR. REINER:  -- that occurs; right?  It's forward-looking.  And we've put in place a plan that we believe ensures the effective management of the project and an estimate and a set of contingencies associated with risks that are based on prudent management of the issue.  So this question is really sort of a backwards look that you're hypothesizing, and certainly, as I say, from a forward-looking perspective, there are not risks in our contingency for imprudent management by OPG.
     MR. BUONAGURO:  Thank you.  And I wasn't suggesting that you'd built in a contingency amount for mismanagement of the project.  I understand that.  But I am looking at what happens when you come in, in 2020, I believe, and you're looking to close to rate base the DRP, and let's say for the sake of argument that the cost is not 4.8 billion.  Let's say the cost at that point is -- I'm picking a number out of the air -- 4.6 billion.


Now, the way the application is framed suggests that there wouldn't actually be a prudence review.  The assumption would be that 4.6 billion came in under cost, even though the original -- even though it's eaten into the contingency amount, it's come in under the $4.8 billion total estimate, and, therefore, there is no need for a prudence review, and it's close to rate base, and there'd be a negative amount collecting in the CRVA which would eventually be refunded to ratepayers.


That's what you anticipate happening in that scenario; is that right?

     MR. LYASH:  That's correct.
     MR. BUONAGURO:  But we've just talked about the fact that it may be that some of the costs increases relative to the non-contingency amount, so the difference between 4.1 and 4.6, might have two different causes.  They may be caused by prudently incurred contingency-related risks, but they also could be imprudent cost escalation as a result of mismanagement.  But without a review, we don't know which one is which, which suggests to me that, in order to make sure that the company has acted prudently, there actually has to be a prudence review ex post facto to make sure you're not unintentionally getting approval for imprudent costs by not having a prudence review because of the way you've said that the CRVA operates.  Are you following that?
     MR. LYASH:  Perhaps.  Certainly a prudence review by its nature is backward facing.  What we're saying the 10 years worth of planning that's gone into the project, the development of the cost, the schedule, the risk register and the contingency create a basis on which to conclude that the $4.8 billion associated with unit 2 is a reasonable number and that, if we manage the project with completion of the scope that we've outlined toward that number, that there would be a presumption that that constitutes prudence.  And that's fundamentally our position.
     You can get below that and begin to parse the project in an infinite number of tasks or parcels and try to review each individual one.  But that's not the nature of the program, a megaprogram, which is what we have here.  And as long as we stay within our management structure, our process, and the construct we put up for the project and manage it in at less than the estimate, then we would view that as an appropriate test of whether we were prudent or not.
     MR. BUONAGURO:  You had me on the first part.  But the last part seems to suggest that you've gone back to the original position, which is that, as long as we come in under 4.8 billion, you should be satisfied as ratepayers that we acted prudently across the board.
     MR. LYASH:  Generally.  Hypothetically, there may be cases where there is some indication that the OEB has that suggests there was some fraud or some material misstatement or some type of imprudence that should raise the question.  But absent that, successfully implementing the project on the budget and schedule we laid out at the outset, I think, is a reasonable measure of whether we've been prudent or not.
     MR. BUONAGURO:  Thank you.  Those are my questions.
     MS. LONG:  Thank you, Mr. Buonaguro.

     Mr. Poch?
     MR. POCH:  Madam Chair, I've distributed a compendium for this panel and the next one.  Are you assigning exhibit numbers?
     MS. LONG:  K1.3, I think.
Exhibit No. K1.3:  Compendium submitted by Mr. Poch
     MR. RICHLER:  Yes.
     MR. POCH:  And I did e-mail that out to the general list.
     MS. LONG:  Thank you.
Cross-examination by Mr. Poch:
     MR. POCH:  To start with, a couple of quick follow-up questions:  You referred -- in discussing the D20 issue this morning, you mentioned it was the joint venture group that's working on that now, the second contractor on that job; correct?
     MR. REINER:  That's correct.
     MR. POCH:  And they’re also your primary contractor on the RFR?
     MR. REINER:  Yes, that's correct.
     MR. POCH:  You did make a comment that you were satisfied that the problems that are showing up in the D20 aren’t likely to affect the larger project and, in particular, the RFR.  But can you tell us now, are you prepared to say now that the joint venture holds no responsibility for the issue that's arrived with the D20 project, or is that still a matter under study?
     MR. LYASH:  I think we've withdrawn that from the proceeding so that we're not asking for recovery to give us time to make sure we do a full analysis of exactly what the situation is, the cost and the schedule.  So my earlier remark was that, to date, I don't see any reference to question the JV's ability to execute on the RFR.
     MR. POCH:  I understand that.  I want to say -- I take it, though, you can't say today that there is no likelihood that they will be found, to some degree, responsible.  You just haven't finished --
     MR. KEIZER:  If I may?  The issue within the project itself is, obviously, as OPG has indicated in its impact statement, that they're doing an investigation as to the nature of the cost and schedule issues, and it's not at this point whether it's clear there will be any issue in terms of any kind of dealing with it in terms of a dispute resolution mechanism within the contract or whether it's related to third parties that are not necessarily directly contracting with -- between the OPG and the JV.

     So I think – well, I guess we have to be cautious, because we’re obviously -- if further investigation materializes that there could be some kind of dispute resolution, either in that contract or some other contract, we don't want to prejudice any result that could actually be in the benefit of the ratepayer to the extent that OPG pursues the best result possible.
     MS. LONG:  I don't want to put words in Mr. Lyash's mouth, but I think what he’s saying is that, at this point, he is saying its too soon to determine either way.
     MR. KEIZER:  That's what I'm saying, and I am also saying we have to be cautious about jumping to conjecture at this point without having done that full investigation.
     MR. POCH:  Okay.  I'm trying to clarify for the record, because this Board is being asked to deal with the bulk of the unit 2 funds and the RFR contract being a significant part of that.  But you can't tell this Board today that there's been no problem arising from how the joint venture has carried on with respect to the D20?  You're not saying that there is a problem attributable to them.  You’re just not saying either way at this point; it's too soon.
     MR. LYASH:  I think what I'm saying is we are monitoring the JV's performance in RF&R, and it's acceptable.  At this stage, I don't see anything in D20 that implicates that performance, but I don't think it would be appropriate for me to preclude what might come out of additional investigation.  So I would withhold that view until we complete.
     MR. POCH:  When you say that performance, you mean the performance on the RF&R or the performance on the D20?
     MR. LYASH:  The performance on the D20.  At this point, I don't see anything in the performance on the D20 that raises concern about RF&R.  But we have work to do to fully consider and evaluate D20.
     MR. POCH:  I understand that, and I totally understand that you could have a problem with D20, and it wouldn't have any impact on RF&R.  But I'm just asking a narrower question than that.  If it turns out that the joint venture group, when you're all said and done investigating the D20 issue, if it turns out that they were in some sense lacking in their performance, that would be relevant, then, would it not?  Or would you conclude, because the nature of that project is so different, you wouldn't draw any conclusion about how suitable they are for the RF&R?
     MR. LYASH:  Any insights that might be gained in looking at D20, to the extent they're transferable to the joint venture on RFR or any other contractor on-site where we might take action to strengthen performance or reduce risk, we would take that at the point we identified that as an issue.
     MR. POCH:  You're just not in a position to say right now.

Let me ask you also while we’re on this:  Is there somewhere in the evidence where you've told us what the specific issue is with the D20, the actual physical problem that you've run into?
     MR. REINER:  No, that is not in the evidence.
     MR. POCH:  Can you give us the briefest description so I have a sense of what's going on here?
     MR. REINER:  What we've indicated in our impact statement is we did receive indication from the joint venture that they will not be able to meet their end of May in-service date, which is current projected in-service date for that facility.  We don't yet have sufficient data to determine exactly what the in-service date is and then what the associated cost impact of that would be.  And that is information that is currently being evaluated.
     MS. LONG:  Sorry, the nature, though, of the issue, I thought it was an engineering issue.  I thought that's what I heard you say this morning.
     MR. REINER:  So, just at a high level, that -- the complexity does arise from the engineering and the fact that engineering is late in being completed, which then has a cascading effect on procurement of materials and, therefore, construction in the field.


And so what we need to understand is what are the drivers that have potentially pushed the engineering out; what is the basis for that; and, therefore, what are those associated impacts.
     MR. POCH:  In this case, it's the joint venture's engineering we're talking about, or is it OPG's engineering, or some combination?
     MR. REINER:  We are also in process of collecting those facts to assess what part of the engineering is of concern here.
     MR. POCH:  Okay.  Let's move on.  Let's talk about the approvals you're seeking here.  In the compendium, at page 1, we've reproduced your statement of what you're seeking with respect to the DRP approvals.  This pre-dates the switch with the D20.


I added it up there, and the capital was 5,543.2 million, including -- at the time, it was 743.1 million in early unit refurbishment in-service capital additions.  And, in addition, there is the 126.9 in OM&A that's listed in (ii).
     MS. SPOEL:  Mr. Poch, I'm looking at your compendium, and page -- there is no page.
     MR. POCH:  Page 2 -- the page numbers -- the pagination is right at the top, above the --

     MS. SPOEL:  Okay.  Because there isn't a page 2.  Page 1 is the cover page.

     MR. POCH:  Right.
     MS. SPOEL:  And you were referring -- I just can't find where you are, if you can help me.
     MR. POCH:  The next page, it should say -- at the very upper right-hand corner, it should say page 2.
     MS. SPOEL:  Yes.  So you're on this page.
     MR. POCH:  Yes, GC Interrogatory 6.

     MS. SPOEL:  Okay.  Fine.  Sorry.
     MR. POCH:  Okay?  And I've reproduced as page 2A, because it got slipped in a little later, what the current ask is with the change.  And I just want to make it -- make sure we have our numbers right here.  Including the DRP-related OM&A you're asking for in this approval for this case, the total now comes to a little over 5.3 billion.  Does that accord with your understanding?

     MR. REINER:  Yes.  It would be the 4.8 unit 2 in-service amount, the 377.2 million, which is the adjusted early in-service facility and safety projects, and then I believe it is 120 million in OM&A.
     MR. POCH:  120, I think.  Yes.  Okay.


Now, it's only -- as you've just been discussing, it's only the variance on the capital amounts that would go in from that number less the OM&A that would go into the CRVA and be subject to prudent -- subject to review later.


This prompted us to ask in our interrogatory, interrogatory number 6, whether you were seeking a prudence review, a prudency ruling, at this time, and your response is -- you know, seems to studiously avoid the word "prudency.”  Let's be clear.  This is -- this hearing is the prudency review for the five-point -- in fact, for the 5.3; is that fair?  Are we clear?
     MR. KEIZER:  Well, I think we get into this whole question, which is a question, I think, of argument, of when prudence apply, reasonableness applies, and what it actually means.  I think the witness has been clear that, like, you know, terminology used in other rate cases in a forward-test year in which assets come into service, that the expenditures, capital expenditures, are considered to be reasonable in a forward-test-year basis and would go into service on that basis, not unlike any other capital going into service in a test year, and the prudence question -- and I believe there's a case -- the OEB looked at this, actually, within another OPG proceeding with respect to the fact that the consideration of prudence can be a backward consideration as well in terms of time, but I'm concerned that -- whether my friend is putting a legal question to the witness or is he asking a question of fact.  And I think it's more a question of argument and a legal question than it is a fact of fact.
     MR. POCH:  Well, Madam Chair, I think I don't need to school the Board on the Act, but the Act is pretty clear about that it shall follow the rules, and the rules are set out in Regulation 5305 explicitly with respect to the DRP, and you've already heard me give you a heads-up on this during the motion, that that regulation speaks of costs that were prudently occurred, speaks in the past tense, so it's going to matter ultimately, but I would think, for the conduct of this hearing, we all need to understand are we testing prudency or not.  And if the law is -- at the end of the day, if the Board finds that this is the prudency hearing, then is that the standard you think you're meeting?  Kind of a factual question at that level.
     MR. KEIZER:  Well, my friend has kind of mixed the regulation up with the factual question, so I'm not quite sure how it actually gets to that point that it is a factual one, if he is relying on the regulation and includes it in his compendium and intends to put it to the witness.  So I maintain my initial point that he is attempting to deal with an issue of argument and an issue of legal interpretation in front of the witness -- or to the witness.


So, on that basis, I think the witness, though, has clearly stated what he believes to be the position of OPG, which is that the view is that the costs and schedule and execution of the project is reasonable to the extent that it should be included in rate base for the purposes of the forward-test year and that any deviation with respect to that gets recorded in the CRVA, those amounts get considered on the basis of prudence, as would be contemplated within the regulation, and that to go any further with respect to this is really a point of argument, not necessarily part of the factual inquiry.
     MR. POCH:  I think I can leave it there, Madam Chair.  I don't need to push this any further at this time unless it's of assistance to the Board about the interpretation --
     MS. LONG:  Well, I mean, I guess we'll see.  I don't know that this is the proper panel, in any event, given that this is an overview panel, and to the extent that you want to have this discussion further, it might be a different panel, I would suggest.
     MR. KEIZER:  Yeah.  I would think it would be for the regulatory panel, then, and --
     MS. LONG:  I would think so.
     MR. POCH:  All right.  Mr. Lyash, this morning you referred to your letter, which is at the second-last page of the OEB staff's compendium, page 78, K1.1.  And, in it, in writing, the Minister proposed this change -- potential change to the regulation to enable a different smoothing approach.  You used the words such as "keeping customers' bills as low as possible" and "a smoothing proposal that would significantly reduce the impact of OPG's rate application on customer bills.”

Isn't it the case that we already had 1.6 billion in interest costs for the smoothing and that this could only increase that ultimate bill to customers?
     MR. LYASH:  No, I don't believe so.  You know, our reason for bringing this forward, as I've said, is the notion that, at least in the near-term holding, get the customers' average bill impact as low as we can, and smoothing it is important.  And, as an alternative, we propose this approach.


The answer to your question is, no, I don't think it substantially raises the long-term financing cost and -- but the details on this, I think, are something that panel 6 is likely to get into --
     MR. POCH:  But you do agree to defer more, to smooth more, to lower rates now ultimately must increase the total bill at the end of the day, because there's just going to be increased carrying costs?  That's directionally?
     MR. LYASH:  There's a few other elements in this equation that I think you have to take into consideration, and that's why I think perhaps panel 6 --


MR. POCH:  All right.

MR. LYASH:  -- is going to get into in more detail, for example, what the generation is in each year across the profile, so the number of units of megawatt hours that you're collecting across.  The fact that we're using the entire bill in order to smooth, so collecting some revenue in different periods across that profile, is relevant.
     MR. POCH:  I wait with bated breath.
     MS. LONG:  What is the timing on this, Mr. Keizer?  When we can expect...
     MR. KEIZER:  Of the -- sorry, of which, Madam Chair?

     MS. LONG:  I mean, you're going to file an amendment of some kind that's going to further explain this rate-smoothing concept.  I don't want to talk about this in the abstract, but this is something I understand is going to be an amendment to your application.
     MR. KEIZER:  Yes.  That's one reason why, originally, rate smoothing was part of panel 2, and we proposed to remove it from panel 2 and make it panel 6, which sits at the very end of the proceeding.  So we would hope by that point in time, given the affirmative aspects of the Minister's letter, we would have some form of regulation in place which would enable us to file that evidence and have panel 6 speak to it.

     We recognize that we have to -- obviously and hope we’re able to provide it in sufficient time for people to prepare any kind of cross-examination in terms of that proposal.
     MS. LONG:  To the extent Mr. Poch wants to ask specific questions about this letter, Mr. Lyash can answer them, but anything drilling down to the specifics --
     MR. KEIZER:  Beyond that, yes, and the regulation is not within OPG's control.  So, at this point, it would be  -- it would not make any sense to inquire as to the nature of the smoothing process until such time as we have clarity from the government.
     MR. MONDROW:  Madam Chair -- and I’m sorry to interrupt, Mr. Poch, but through you, if I could ask -- I had some questions on this as well, and I noted in drafting my questions that there are very specific numbers in terms of pennies in Mr. Lyash's letter OPG, which indicates to me that someone at OPG has done some calculations and, at least conceptually, can address what it is they’re proposing that’s going to alter the rate impacts, and I was planning to ask that.  So I wonder if, through you, I could get some clarity from Mr. Keizer on whether he thinks those kinds of questions would be in scope for Mr. Lyash who, after all, signed this letter.
     MR. KEIZER:  I don't think it would be necessarily in scope.  Again, I think -- obviously, conceptually, OPG may have had considerations as to what they proposed to the Minister as the possibility of making this happen.  But, ultimately, what happens and how it happens in the nature of the provisions that exist are fully within the discretion of the government and the Minister.  So I think spending time questioning about those numbers may not necessarily be reflective of where the Minister may ultimately take it or the government may ultimately take it.  And I think it would be best saved and the most efficient use of the hearing time if we save those for panel 6.
     MR. POCH:  Madam Chair, just to help us think about this in advance -- and I won't ask any further questions about it until we get to panel 6.  But since OPG obviously  has a live proposal that comes out with an actual number, and we appreciate it may not be able to implement depending what the Minister chooses, but at least if that could be provided by way of undertaking, it would let us start thinking about the implications and help us prepare -- I am assuming my friend objects.
     MS. LONG:  I'm assuming what Mr. Keizer is going to say is this was a proposal that was put forward to the Minister based on information at a certain time and that this may have actually changed and that none of us have seen what the regulation looks like.  So to go in depth in this and canvass this when it may not be the proposal, we may spend a lot of time on something that's not actually what is going to come before us as your proposal.
     MR. KEIZER:  That's correct.  And to get into spending time thinking about one and then having to deal with something else that's different, I just think it's probably more efficient to wait and deal with it in due course.
     MR. POCH:  I will move on, Madam Chair.  Let's get back to the DRP.
     Mr. Lyash, I assume a standalone reactor refurbishing -- not a 4-unit, a single unit reactor, if you just had one and if the cost was this 5.3 or 5.6, if we eventually bring in the D20 cost, perhaps more, presumably more, if that was the proposal, you probably wouldn't be making such a proposal?  You're making this proposal, and putting it before the Board in the context that this is a four-unit project program, and all these common costs have to be incurred to bring the first unit on makes sense because, in total, this will be an economic project, in your view, when you do four of them.  Is that fair?
     MR. LYASH:  Yeah.  The Darlington refurbishment has always been a four-unit program, and that's what the business case is based on and the way the program is conceived and constructed.

So the company never looked at a single-unit refurbishment, so I can't answer your question specifically.  I can say that the business case for a four-unit refurbishment is strong.  For a single unit, given the amount of infrastructure investment, would be much more difficult to say.
     MR. POCH:  Right.  Okay.  You haven't filed any evidence on that basis.  As you said, you actually haven't even considered it.  That's fair enough.
     Therefore, isn't it fair to say that the 5.3 has to be considered in the context of the 12.8 to make any sense?
     MR. LYASH:  No, I wouldn't characterize it that way.  We have a $12.8 billion program that we've implemented, and what's in the test period is the execution on unit 2.  So what we're specifically looking at now is the unit 2 component of that $12.8 billion.  A number of things in service projects and infrastructure that are included with unit 2 also benefit units 3, 1, and 4 as they're completed.
     MR. POCH:  You don't have any evidence before this Board saying 5.3 is a reasonable price for a standalone, one reactor refurbishment?  You have evidence before this Board saying 5.3 is reasonable, in your view, as a first step towards a four reactor refurbishment.  That's the basis of your case.  Fair enough?
     MR. LYASH:  I would say there's two elements here.  One is that, yes, it is not a standalone business case for a single reactor because, as we agreed, we never completed that.  And so this 5.3 needs to be taken into context with the 4.8.  But the scope being delivered, the first unit and common projects embedded in the 5.3, is specific to this test period.
     MR. POCH:  Right.  And I think you misspoke.  I think you said has to be taken into context with the 4.8; you meant 12.8.
     MR. LYASH:  12.8, thank you.
     MR. POCH:  If we turn to page 5 of our compendium, in your response, you make it quite clear there's no external third-party review that validates the schedule duration, cost estimate, or scope definition for the refurbishment.  Can I summarize that what your external reviews do is saying that you, to a greater or lesser degree, conform to industry practice in terms of your approach, your management of the project?  Is that fair?
     MR. REINER:  We had undertaken a variety of reviews as we worked through the development of the estimate to get to the release quality estimate.  It did include, when we presented this at the last hearing, a technical review of the turbine generator scope of work, for example.  We did undertake to do that.  But we did not take our release quality estimate and give it to another entity and say to them, “Please come up with your definition of scope and your estimate.”
     I mean, that was a five-plus year exercise in OPG, so the approach we took as we worked through it is to have our methodologies reviewed, the methods by which we arrived at the estimates.  There was sampling done as part of those reviews into specific areas to determine that those methodologies were applied.  But there was no independent review done of the entire estimate to see if someone else could recreate it.
     MR. POCH:  Indeed, if you go to page 9 of our compendium and look at part D, which I've highlighted there, of CME 18, you haven't filed any evidence -- we don't have a benchmarking of your project price, the project cost versus other projects.  You're saying -- I know you filed an interrogatory where you have a long list of things you say you looked at, but there is no benchmarking report either?
     MR. REINER:  No.  What I would say in regards to benchmarking, probably the only real benchmarks out there are the previous refurbishment projects that were executed.
     MR. POCH:  If we look at page 7 of our compendium, the AMPCO interrogatory, where a few of those are recited -- and I think, Mr. Lyash, you were pretty upfront about this this morning, and I recall a conversation we had back during the Darlington tour where you acknowledge that the record on cost and schedule control for refurbishments, nuclear plants, indeed megaprojects in general, has not been that great.  Is that fair?
     MR. LYASH:  Yes.
     MR. POCH:  All right.  So it seems to me you're implicitly saying to this Board, “We're meeting industry standards, but those standards have regularly proven inadequate to control cost and delay.”  So how do you equate that with a suggestion that your project is reasonable or prudent, whatever term you want to use?
     MR. REINER:  I'll just start out and then turn it over to Mr. Lyash.  So I think you're assuming in your question that all of these previous refurbishments applied the same standards that we are applying, and I would suggest that they did not, because out of those -- out of our analysis and the operating experience and the lessons learned that we looked at that came out of those projects, that's what informed the approach that we took with the project.  That's what informed how we manage risk, how we scope, the degree to which we complete engineering design work before coming up with an estimate.  These prior projects did not apply those same methodologies.
     MR. LYASH:  Yeah, I think that's important.  The general structure, risk management, contingency management, estimating scheduling, there are best practices in the industry that were not applied across the board to these projects that we have endeavoured to apply to Darlington.  More than that, we took the lessons learned out of each of these projects that affected their performance and built those into the development phase at Darlington.


An example of that is the completion of the tooling and its testing and certification on test facilities and then on the full-scale Calandria at the Darlington Energy Centre to benchmark reliability, productivity numbers, validity of process.


There is an example of a lesson learned that impacted these other refurbishments and caused a significant part of the schedule and cost delay that we have incorporated directly into the development phase at Darlington.
     MR. POCH:  You know, we have any number of nuclear mega -- megaprojects, in general, happening around the world, nuclear in particular, that are going sour.  Are you suggesting that those projects, they haven't made a good attempt to learn lessons and meet industry standards?
     MR. REINER:  They do.  Every project does.  And, you know, what I would point to on this list is the Wolsong project.  It was sort of the third project in the series of three refurbishments that were executing almost simultaneously.  You had Point Lepreau that was sort of in the lead.  Then Bruce Power returned to service, then Wolsong, and the lessons learned rolled into Wolsong.


So, from a schedule perspective, it actually executed successfully on schedule.  It's a very difficult one to benchmark, because the labour environment in Korea is very, very different than in North America, and so when you try to do a cost benchmark on that specific project, it becomes difficult.  And that unit also, following its refurbishment, it actually didn't go into service.  But in terms of performance on schedule, it's probably the best example of incorporation of lessons and reflecting those lessons in the execution.
     MR. POCH:  Okay.  Moving on, then, page 10 of our compendium, we asked you to provide -- you made a statement that you considered price impact of alternative tracking approaches, and, in your response, you make it clear that we mistook your statement to suggest you had actually gone out and gotten alternative quotes with different contract structures, pricing models; correct?  You did not, in fact, go out and get price quotes with dramatically different forms of contracting that respond to this, to the LTEP risk avoidance rules differently; correct?
     MR. REINER:  The approach that we took in the -- in establishing the commercial strategy is we did -- we did assess, prior to going to market, the type of commercial model we would implement, and there was very good reason for that.  The project that informed our decision here was the Point Lepreau project.  It was done under a fixed-price basis.  Yet there has been a lot of outfall from that.  That fixed-price model did not mitigate the owner's risk.


So we took a deliberate step to evaluate the commercial strategies upfront predicated on the ability to clearly define and control the execution of that scope of work, and where it is very clearly defined and the contractor has an ability to execute that scope and control the work environment without interferences, we chose to fix price.  So steam generator access ports is a good example for that.  Turbine generator parts that we need to replace is another good example.


In areas where there is a risk that always comes back to the owner, we did not go out to market and entertain bids on a spectrum, because we would have been subject to risk premiums that we likely would not have accepted and that wouldn't have made any sense.
     MR. POCH:  Sorry to interrupt, but you didn't go out and test that and actually try to get such bids and contracts; you made the call in advance.  You based it on things like Lepreau.  You didn't actually try it.
     MR. REINER:  Well, we -- so for the retube and feeder replacement contract, we went to market with an expression of interest, and that expression of interest did a number of things.  It did test the market in terms of commercial structure, and it also tested the market in terms of capability and vendors that were out there.  And that expression of -- what came back in that expression of interest helped to inform us on the specific contracting model that we chose to go forward with.
     MR. POCH:  But if this Board is interested in your compliance with the long-term energy plan, with the principles -- and one of those is minimizing risk.  We all understand, if you minimize risk, the price is going to go up.  You buy insurance; it costs something.  You don't have a report you can lay before us showing how you tested that, those waters, and what that curve looks like.  You've made that call.  You made that call early on, and you don't have anything further to offer us now.
     MR. REINER:  We don't have anything that you're describing that goes with that -- with that principle.  But I think that principle needs to be looked at from a ratepayer perspective.  It's minimize risk to the ratepayer.


So the example I gave you with Point Lepreau, that, in fact, did not minimize risk to the ratepayer --


MR. POCH:  Well --


MR. REINER:  -- and was a fixed-price contracting approach.
     MR. POCH:  They're still litigating that, are they not?

     MR. REINER:  I believe that is still --
     MR. POCH:  We don't know, in the end, whether they're able to externalize that risk to ACL or not; correct?
     MR. REINER:  But what we do know is there were significant schedule delays that resulted in that facility not coming online when it was planned and that there were significant costs incurred for replacement energy.
     MR. POCH:  Right.  And that's part of the litigation?  You have to speak up.
     MR. REINER:  Yes.
     MR. POCH:  Yes.


Okay.  Moving on, in its last report that the Board -- I have it in my materials here somewhere.  I think starting at page 11A of the compendium.  The Board -- and I can read it.  The Board said:

"The Board agrees with Board Staff --"


This is about the project management contracting strategy for -- or project management.  And it said:

"The Board agrees with Board staff that the request, as defined by OPG, is tantamount to an approval of project management, which is not the role of the Board.  Project management and project execution are the responsibility of OPG."


So let me ask you:  Are you asking in this case for the Board to bless your contracting strategy?
     MR. REINER:  The contracts have all been    implemented --
     MR. POCH:  All right.  Are you asking the Board to bless that --


MR. REINER:  -- so we're not seeking --


MR. POCH:  -- as having been reasonable, what you've done in that regard?
     MR. REINER:  I mean, it's inherent in our approach, the fact that the contracts are based on a strategy, and those contracts are all in place, and they weigh into our estimate for completing the project.  I mean, to that extent, we would expect that our approach is seen by the Board as being reasonable.
     MR. POCH:  You can terminate --
     MR. KEIZER:  If I may, to be fair, though, I mean, you're putting the decision to the witness.  In that case the only thing OPG was asking for was the approval of the contracting strategy.  In this case, the request is something very different.
     MR. POCH:  I appreciate that, and I am trying to understand what it is.  You can terminate your contracts for convenience at any time?
     MR. REINER:  Yes.
     MR. POCH:  But you are asking this Board to approve the biggest sum they've been asked to approve that will come into rate base at a future time, much of that work still to happen under contracts that you don't have to complete.  And so are you asking the Board to find that the ongoing approach you've taken to your contracting is reasonable?
     MR. LYASH:  I think what we're asking the Board is what we discussed earlier, and that is to find that the aggregate of what we've done in planning and preparation, estimating, scheduling, risk management, and embedded in that contracting strategy is reasonable and that the asset we intend to be brought into service during the test period at 4.8 is the product of that reasonable approach.
     MR. POCH:  Are you asking for the Board to find in this case that the 12.8 is reasonable?
     MR. KEIZER:  It's not part of the application.
     MR. POCH:  All right.  I want to touch on the CRVA for a moment.  I understand that your major contracts allow your providers to catch up on cost overruns.  If they have a cost overrun on unit 2, if they can do better on the subsequent reactors, they can offset the potential penalty they would face on unit 2 against the savings on subsequent units.  Is my understanding correct?
     MR. REINER:  Yes.  The actual -- there is a true-up at the end of the four units that occurs on incentives and disincentives.
     MR. POCH:  Okay.  If that's so then, if you go over 4.8 on unit 2 because of contractor problems, will you be saying to this Board that the 12.8 is all that counts, and don't assume improvements of that variance because we might catch it up and still be within our 12.8?
     MR. LYASH:  The question of what number you're at and whether you got there prudently, I think, are two separate questions, aren't they?
     MR. POCH:  Well, will you be seeking those funds at the time of -- I guess it’s the next rate case when you go to clear the CRVA, or saying -- I guess we can do this a number of different ways.  It could be over; you could be under.  Let's take the alternative; I think it's clearer.
     Let's say you're able to do better than 4.8.  Are you going to refund that money to ratepayers?  And then if your contractors later on run over on the subsequent units, no one is going to see that because you'll be in the same situation, and it's all part of the 12.8?  I'm trying to understand how things carry over in time.
     MR. LYASH:  It's difficult to do this hypothetically, but if we are under the 4.8, then the underage would go to the CRVA, and it would not follow the asset into service.  And then at the point we cleared the CRVA, there would be discussion of the constituents, what went in, what came out.  And the same would be true of the 4.8.
     MR. POCH:  Let me put this way.  If you have unused contingency that is earmarked for unit 2 right now, when you go to clear the CRVA, will you pay that out to customers, or will you hold on to that reserve, that contingency, unspent contingency, that was earmarked for unit 2 so that you have it for the rest of the project?
     MR. LYASH:  Because the contingency was constructed as a four-unit contingency, the P90 and probability is based on a four-unit program.  We used a series of experts and judgments to decide how much of that to allocate to unit 2, and we think we allocated the appropriate amount.
     If we underrun the spend on that contingency because risk isn't realized, because productivity is higher than we assumed, for any set of reasons that would cause us to underrun the 4.8, then that would not follow the asset into service; right?  And it would be cleared up through the CRVA.  We would not relinquish that contingency against the 12.8, because we have three units yet to execute, and we will be back before the OEB for the next period to discuss that.  I can envision there might be circumstances where the project would have changed enough and the risk profile mitigated to the point where we might conclude that the remaining contingency is excess and changed to 12.8, but that would have to be based on the specific conditions at the time.
     MR. POCH:  I think I take from that that what you’re saying is, if you are under and haven’t used all the contingency allocated, you would -- the presumption would be you would -- the presumption would be you would refund it when you cleared the CRVA, although you wouldn't necessarily reduce your 12.8 balance, and you might --
     MR. LYASH:  That's correct.  Because the risk -- because this is a probabilistic distribution.  Just because the risk wasn't realized on the first unit doesn't mean it won't be realized on a subsequent unit.  But we would not tack that contingency onto the actual spend.  It would be dispositioned through the CRVA.
     MR. POCH:  Okay.
     MS. SPOEL:  I'm not quite sure I understand what you're saying.  Let me see if I've got it right.  You've got an overall contingency for the $12.8 billion program.  Some of that has been allocated to the 4.8 billion for unit 2.  Let's say you spend 4.5 billion because you don't spend 300 million of the contingency, so that goes into CRVA, because you underspent on unit 2.  But the overall -- are you saying you would or wouldn't use that 300 million available, to have that available for the contingencies for the other three units, or -- you're obviously not going to change the 12.8 billion total, but are you going to take the 300 million contingency that wasn't spent and increase the contingency for the other three, or are you going to leave those contingencies the same and refund 300 million through the CRVA?
     I'm not quite sure what you're saying, which of those two --
     MR. LYASH:  We would not have collected the 300 million.  The 300 million would be returned to customers through the CRVA against unit 2.
     MS. SPOEL:  Right.
     MR. LYASH:  But we would not reproject the $12.8 billion project to 12.5 at the completion of unit 2 to remove from the 12.8, because the contingency is a program.
     MS. SPOEL:  I understand how contingency works.  So your total program budget would still be 12.8?
     MR. LYASH:  Correct.
     MS. SPOEL:  But you would actually have that 300 million returned to ratepayers at that time, which seems to me that, if you then did end up spending 12.8 billion at the end, you, at some point, have to collect up the extra 300 again.

     MR. LYASH:  Correct.  And that would be against future units and future time periods.
     MS. SPOEL:  Right.  I understand.  That's a timing thing partly.
     MR. LYASH:  Yes.  And just the --  I can conceive of a situation where we might get to the point where we conclude that, if the project goes extremely well, that we have excess contingency, and in the future proceeding we may lower the 12.8.  But now is not the time to do that.
     MS. SPOEL:  Okay.  Thank you.
     MR. POCH:  So, in the ordinary course, money might get refunded, and you clear the CRVA if you do well on unit 2, but you're going to increase the budget for the subsequent units at that point.
     MR. LYASH:  We won't increase the 12.8.  We haven't yet set the specific budgets for the units in the future.  That will be something we get to in the future as we gain experience on unit 2.
     MR. POCH:  Implicitly you’ve said it, because it's 12.8 minus 4.8, or whatever the exact numbers are.  And that difference is going to increase, and you're going to have that much more available for the subsequent units and still be able to say you're on budget.
     MR. LYASH:  You will recall we set a unit 2 execution estimate, and that forms the basis for the control budget as 4.8.  We haven't set that for the future units.  When we set that, that's the point at which the decision will be made.
     MR. POCH:  I just want to ask you briefly about the off-ramps.  On page 15 of our materials, we’ve reproduced Staff 44, and I took it from that that you have no guidance from the government on the timing and the mechanism or the scope of review that will take place for a timely determination on whether or not to utilize the off-ramp.  Is that fair?
     MR. LYASH:  Yes.  I mean, it -- we know the government supports the four-unit program, as laid out in the LTEP and the Minister's letter, but we really don't have insight into how -- we understand the transparency that we provide to the shareholders so they understand the course of the project, but we really don't have insight into how they would proceed or when or if they would proceed with respect to exercising an off-ramp.
     MR. POCH:  All right.  And -- now, I’ll explicitly ask you to unwrap these units, presumably in part so they can minimize the downside effect if unit 2 doesn't go well, and you've indeed stretched your schedule a couple of months on unit 2 to make that -- honour that literally, that no overlap; correct?

     MR. LYASH:  That's correct.
     MR. POCH:  And so whatever -- the consideration of off-ramps in whatever form it takes or doesn't take would have to take place -- would likely take place after the midterm update to this Board and before you're back before this Board with the new application.  Is that fair?
     MR. LYASH:  Yes.  It's difficult for me to say.  I would say that we will accumulate substantial experience as we execute unit 2 between now and a midterm.  So, for example, we've already -- by the end of March, we will complete one of the four segments on the unit and have actuals against our estimates and schedules.  And that would continue, and that's a material consideration, I'm sure, for the shareholder in their decision-making process.
     MR. POCH:  Let me ask you this.  This Board -- no details that you need respond to, but this Board has to -- is going to have to wrestle sooner or later with this smoothing proposal.  Should the Board recognize the potential for off-ramp utilization in its consideration of your smoothing proposal or just ignore that problem?
     MR. LYASH:  Well, I think that's certainly up to the Board, but, as I've said, we view this and the shareholder views this as a four-unit program with the full intent of executing the entirety of the program.  And so my view is that that's the way the smoothing proposal should be evaluated.
     MR. POCH:  I understand that's your presumption in how it's going to go.  We understand that.  You've made yourself quite clear on that point, but would you agree that you, as a corporation, have been told by the government to treat the off-ramps as a real possibility?


MR. LYASH:  I take --


MR. POCH:  It's not window dressing.
     MR. LYASH:  I mean, I take the government at their word, as laid out in the LTEP.
     MR. POCH:  Okay.  So, then, wouldn't you agree that this Board should do the same?
     MR. LYASH:  I think it is difficult to project under what conditions the government might exercise an off-ramp and, therefore, how to consider it in practical terms.  And, in any case, I think there will be opportunity in the future, as the project demonstrates performance, to consider whether adjustments along those lines ought to be made.
     MR. POCH:  Okay.  Let's move on.  I wanted to ask you about -- go back a bit to this -- the principles in the LTEP to kind of keep your risk under control.  And this -- we discussed this a lot in the hearing a few years ago.  I guess it was 2014.  And I've reproduced a part of the transcript in that case at page 16 just to refresh our memory.


But I was discussing with Mr. Rose that most of your contracts -- most of the work is either in-house or target pricing.  In terms of fixed-price contracts, it's 6.55 percent of it all at the time.  And I raise this because in -- we pointed that out to the Board in argument, and you see, on the next page, page 17, I've reproduced a piece of the Board's report there, where the Board cites that 93 percent is where OPG bears the -- this is in the third paragraph -- OPG bears the primary risk for overruns with respect to 93 percent of the project costs.


And then the Board notes how, in your organization's final argument, your counsel's argument, they say, but that includes internal costs.  And, you know, it's puzzled me since.  How does that -- how does the fact that, of the 93 percent, a bunch of its internal cost responds to the concern about mitigating risk to ratepayers.  If it's an internal -- if it's internal, ratepayers still pick it up; right?
     MR. KEIZER:  Madam Chair, may I, for a moment, just raise a question?  And that is that the pages that my friend is showing you comes from a transcript of the last proceeding and also the decision in that proceeding, which do not necessarily form part of the record here.  And I don't think that OPG received this in accordance with what we typically would do with the 24-hour rule.  So I'm a bit concerned about the question being posed with respect to the 93.5 percent in the transcript, and then again --
     MR. POCH:  I can help my friend here.  You can ignore these pages if you wish.  Let me put it in a more generic way, then.
     MR. KEIZER:  That would be fine.  Thank you.
     MR. POCH:  The vast majority of the spend on this project, something greater than 90 percent, is either OPG internal costs or these contracts where you still pick up most of the risk.  You haven't laid off a lot of the risk.  We can deal with the specifics with the next panel that has answered some interrogatories squarely on this.  But we agree that, in terms of this question of how you've responded to long-term energy plan, whether you incur costs internally or you procure it outside and not fully laid off risk, all the residual risk goes to ratepayers, and it's a number like that.
     MR. LYASH:  Well, I fundamentally don't -- I don't know whether it's that I don't agree or I don't understand the premise of your question.  Mitigating risk does not equate to establishing a fixed-price contract and paying a high premium for someone else to take that risk.  Mitigating risk is a much broader topic than that that gets mitigated through planning, completion of engineering, procurement and delivering in advance of all spare parts, development and testing of tooling, training and qualification of workforce.


So there -- identification of risks and specific mitigation of them, so there's a much broader risk mitigation strategy implied and asked for in the LTEP than just contracting strategy, although contracting strategy is certainly an element of that risk.  And in developing a contract strategy, it takes careful evaluation of who is best in a position to identify, characterize, mitigate, and control the risk, and setting up a structure where that party is charged with that responsibility, and that helps drive the notion of what the target price, what the fixed price or firm price, and what to do as cost plus.  And that is embedded in this overall strategy to minimize risk to the company and ultimately to the customer.

     MR. POCH:  All right.  Let's just put some numbers --
     MR. REINER:  Maybe I could also jump in just to provide some additional context.  I believe it's CCC 22 that contains all of the RQE-related information, and it provides some build-ups of the costs, and if you were to take that 12.8 and start to peel it back, so you take out contingency $1.7 billion, remove that.  Interest, I believe there's $1.3 billion of interest charges.  Remove that.  There's 900 million of inflation.  Remove that.  There's $2.2 billion of costs that are spent.  Remove that.  So what you have left now is the number that I believe, Mr. Poch, you're trying to get to is what is the size of work that is at play here in execution and how much of that has been locked up in the variety of different contracts, and so you're left in that with a number in the order of about $6 billion.  There's about a billion of it in fixed-price contracts, and the majority of it is in a target-price contract which we believe provides the appropriate incentive and disincentive mechanism for the contractor to perform and for us to have the ability to oversee and manage the work in all the contracts in addition to just that sort of a mechanism, fixed price versus target price.
     There are warranty provisions.  There are rework provision.  If there is a fault, if there is something that was executed by the contractor that is faulty, defective, fraudulent, there is no cost to the ratepayer for that.  All of that risk is pushed onto the contractor.
     So really what we're talking about at the end of the day is the performance of the work and the management of that work.  And our view is that the target price model, given the circumstances under which that work gets executed, is the right model and allocates risk to the entity that's best able to manage it.
     MR. POCH:  All those other items you mentioned --interest, inflation, what have you -- that you've taken out of your 12.8, those all just amplify any overrun you have in your core spending.
     MR. REINER:  Any overrun in the core spending would be covered by the contingency, the $1.7 billion in contingency.
     MR. POCH:  Let's put a few numbers on this.  If you turn to page 20 of the compendium -- in fact, you can turn right to page 21.  In JT1.20, you were asked about how it breaks out if you have a 25 percent cost overrun, and you've given a lot of caveats.  I take your answer subject to the caveats you've given in response to the undertaking, but the bottom line is, if you have a 25 percent cost overrun, 85 percent of the variance would be borne by OPG in this example, and 15 percent borne by your contractors.  That's in the simplified example.  Is that fair?
     MR. LYASH:  Well, I think we're crossing into an area where panel 1B really is the focus of this.  In relation to your broader question on risk management, the risk allocation and management approach is first and foremost set up to avoid having to confront that issue.  But then the specifics of what happens if it's confronted, I think, is panel 1B.
     MS. LONG:  Mr. Poch, is this an appropriate time to take a 15 minute break?
     MR. POCH:  I have one more question, if that's okay.
     MS. LONG:  Okay.
     MR. POCH:  You've explained -- this is page 23 of my compendium, because I'll come back to the others with the next panel -- and you talked about it earlier.  There's a bunch of risks which aren't included in your contingencies, and this is discussed in part C of that at page 25 of my compendium, things like interest and inflation, so on.  Who bears those risks?
     MR. LYASH:  I'll let Mr. Reiner amplify, but some of these risks are, in fact, treated to a certain level in the $12.8 million.  There are some contingency related to labour productivity, et cetera.   And if what you're referring to is the prior discussion on management reserve, what's not included in the 12.8 are those rather very low probability extreme events.  And were one of those to occur, it would have to be confronted at the time to determine what the best course of action is.
     MR. POCH:  I may have misunderstood the evidence.  I thought that there is nothing in your contingency for variations in -- I think what you're saying is there is nothing explicit in the contingency for interest or escalation, but your unallocated contingency not earmarked for specific risk register items, and you're saying that would soak up some of it?
     MR. REINER:  There is -- definitely some of it would get soaked up in that general contingency.  I would have to get back to you on whether we have -- I think panel 1B will be able to answer that, what specifically we have.
     MR. POCH:  I understood contingency was based on some Monte Carlo run of all these things you thought about.
     MR. REINER:  Yes.
     MR. POCH:  And that these risks weren't included in those scenarios.  When you threw all your possibilities in the hopper and shook them 1,028 times to get your statistically significant output, none of those had interest in escalation type risks in them.

     Maybe if you can't answer that, we can take it as notice for the next panel.  I would like to know the answer.
     MR. REINER:  We'll provide an answer on the next panel on what specifically is included in the $1.7 billion on interest or inflation related risk.  Certainly, a significant increase in inflation or interest is not in those numbers.
     MR. POCH:  We'll clarify whether there is anything in there for that.  Thank you.  Thank you, Madam Chair.
     MS. LONG:  Thank you Mr. Poch.  We're going to take a 15-minute break.  We'll be back at four o'clock.
--- Recess taken at 3:44 p.m.

--- On resuming at 4:03 p.m.

     MR. KEIZER:  Madam Chair, I know that my friend is going to start his cross, but I've been advised that apparently Mr. Reiner has a correction he'd like to make or clarification he'd like to make to some element of his testimony.
     MS. LONG:  Okay.
     MR. REINER:  Yes.  This is just for Mr. Poch, a clarification on the question he asked about whether our contingency included an element of uncertainty related to interest rates and escalation.  It does not.  We have assumptions built into our base cost estimate that we believe are fairly robust in terms of inflation and interest rates, and the details of that are in evidence in the information that got submitted with the release quality estimate in -- I believe it was CCC 22.  But there is nothing explicit in our contingency amount for variations in interest rates or variations in escalation.
     MS. LONG:  Any follow-ups there, Mr. Poch?  No?  Okay.


I should just note that, for most of the hearing, we plan to sit from about 9:30 to 4:30 so that we, as a Panel, have half an hour at the end of the day to meet.  When there are extenuating circumstances, people's schedules, this panel, we're going to sit a little bit longer.  When we have the experts, we'll sit a bit longer.  But that's going to be our standard protocol for the hearing.


So, Mr. Yauch, you're up, and we're going to go until about 4:45 today.


MR. YAUCH:  Okay.  If you need to leave at 4:30 --


MS. LONG:  4:45, this is fine today.  It's just we find having the half hour at the end of the day so we can meet and go over and review questions that we have is helpful to us.
Cross-examination by Mr. Yauch:


MR. YAUCH:  So I gave a compendium to OPG.  If we can start at page 1, please.
     MR. RICHLER:  Do you want to mark that as an exhibit?
     MR. YAUCH:  Please.
     MR. RICHLER:  K1.4.
Exhibit No. K1.4:  Compendium submitted by Mr. Yauch

     MS. LONG:  I'm sorry.  Do we have copies of that?
     MR. YAUCH:  I did not bring any copies.  I apologize.
     MS. LONG:  Oh, okay.  So you're -- I'm sorry, Ms. Binette?  Oh, you're having some copies printed?  Okay.
     MR. YAUCH:  So, in this response, and as you've said repeatedly, you suggested that DRP should be looked at in its entirety, that we shouldn't focus on cost overruns or underruns in particular units, correct, that it should be seen holistically?
     MR. LYASH:  Yes.  The program, the 12.8, should be seen holistically, particularly as it goes to the development of the contingency, although we do have in front of the Panel in this proceeding the $4.8 billion for unit 2 based on the unit 2 execution.


MR. YAUCH:  Right.  And as unit 2 goes ahead as part of this application, if there is any cost overrun -- and you're saying, “Don't hold us to it.  We have productivity savings going forward that we can try to recoup some of those cost overruns”; correct?
     MR. LYASH:  No.  I think we're saying we put forward an estimate for unit 2 of $4.8 billion, and that's the standard that we've set for this unit.  There may be circumstances that arise that cause us to reallocate costs that, you know, may need examination later.
     MR. YAUCH:  Yeah.  And, in this response, you say it should be measured at the total envelope level.  I interpret that as saying, “Don't hold us to any cost overruns immediately because we can fix them later,” or maybe that's not what that comment means, but some clarification on it.
     MR. REINER:  I think, in regards to the 4.8 specifically that we are seeking for unit 2, if there were a cost overrun above the 4.8, we would expect that the Board would be interested in the circumstances, and we would have to explain that.
     MR. YAUCH:  Is there a threshold of cost overruns -- 10, 20 percent -- at which case you say, “No.  We now need to divorce this unit from the other ones because we're not going to be able to recoup these costs”?  Is there a threshold in which we have to reconsider?
     MR. LYASH:  I would expect the Board to look at the $4.8 billion on unit 2, and if there are cost overruns, why, and did we prudently manage those.  We would look at the specific reason for the cost overruns, and we may conclude that we can address that within the $12.8 billion envelope because of mitigating actions we otherwise have taken, but that would be issue specific, I would think.
     MR. YAUCH:  If we can go to page 2, please, this deals with the CRVA, and there has been a lot of talk about it.  Now, I'm curious.  When you were speaking to Mr. Poch earlier, there was an example of -- it was $400 million under.  It's not guaranteed that you would go to the Board and say, “We're going to return this money to ratepayers.”  You said you would decide at the time.


So if something like that happens or it's $400 million over, do we have a hearing to determine whether we clear to CRVA or no, or does it automatically get cleared into the next application?
     MR. LYASH:  I'm sure you'll get into this in great detail with the regulatory panel, but the illustration I tried to use before was that, if unit 2 is finished at $4.4 billion because of exceptional performance or risk that wasn't realized, then that $400 million delta would be -- go through the CRVA and be dispositioned as a part of whatever proceeding trues up the CRVA.  We wouldn't necessarily lower the $12.8 billion program cost.  I can envision circumstances where we might, but we wouldn't necessarily, so that 400 million would stay in the overall program, and it would be held at a program level until there was -- if and until there was reason to reallocate that to one of the subsequent units because of some specific issue or change.  You know, did the -- if that makes sense.
     MR. YAUCH:  Yes.  If there is a $400 million delta and we deal with it in some way, shape, or form, do we then have to deal with that in the context of rate smoothing as well?  Because that would offset or amplify any rate smoothing that's occurring; correct?  So it almost adds to the complexity of that concept; correct?  You double down on it --
     MR. KEIZER:  -- would be the right panel that would be answering that question in terms of how the CRVA and rate smoothing and whatever would fit together.
     MR. YAUCH:  Okay.  All right.  So go to page 3, please.  So this is from the Province's long-term energy plan, 2013.  At the bottom, the highlight, it says the province will proceed with caution.  And the idea was that the province wanted you to unlap the units so they could see how it was going one unit at a time rather than make it an all-in bet; correct?
     MR. REINER:  Yes, correct.
     MR. YAUCH:  And then, on page 5, this deals with the RFR contract.  The auditor of the Province actually said, in fact, the way you've done the contract over the life of the project goes against the LTEP principle.  So I was wondering how you marry those two where your contracts are for the life of the project, but the province is asking you to only focus on one unit at a time.
     MR. LYASH:  I'm sorry.  You're suggesting that the RFR contract goes against the LTEP principles?  In what manner?  I'm not sure, just --

     MR. YAUCH:  Well, it says here that the LTEP prioritizes the urgency of success on unit 2.  But the RFR contract builds in productivity and savings over the -- all four units.  So it doesn't prioritize unit 2; correct?  It thinks about it as all four simultaneously.
     MR. REINER:  Well, our plan, our contracts, our approach is based on a four-unit refurbishment.  And so any sort of improvements in RFR unit over unit that you would expect to see are based on the fact that there is a second and a third and a fourth execution of the same work, and you'd expect to see some performance improvement, and there are contractual mechanisms that provide for that.  I'm not sure I'm understanding how that goes against unit 2 --
     MR. YAUCH:  It just seems to me that the long-term energy plan wanted you to focus on, it seems, one unit at a time, but your contracts focus on four units at a time so that it just seemed a bit incongruous.  If you don't agree, that's fine.
     MR. REINER:  No.  And the shareholder is perfectly aware of our plans, our contracting structures.  One of the reasons we developed the termination clauses for convenience and embedded those in our contracts is to allow for that off-ramp.  But this is a four-unit project, and we are going at this as though it is a four-unit project.
     MR. LYASH:  Given the projected life types on the unit, necessarily you can't entirely separate the four units and the four contract structures and be successful refurbishing the units before the expiration of the lifetime on the reactor components.  In this case, the reason to allow the contractor the provision to recover some disincentive on subsequent units is to incent them to learn lessons and make investments in their procedures, their process, their supervision, their approach to improve -- to rectify any performance gap and turn it around and deliver that value back to OPG on subsequent units.
     MR. YAUCH:  If there's a cost overrun on unit 2, you don't have to tell the Province, “Don't worry.  We're going to fix this in the later units,” which seemed to me what the long-term energy plan was trying to avoid saying, “We'll get it right eventually.”  They want to see you get it right upfront; correct?
     MR. LYASH:  Yes.  And I think that's the way this is structured.  If there are cost overruns or underruns, they would have -- the nature of them would have to be understood, and we would discuss with the shareholder the implications for the prior units.  And that doesn't happen at the end of unit 2; that happens all the way along.  We have already completed, or very nearly completed segment 1, and all the lessons learned, positive and negative, are captured, evaluated, dispositioned, and considered looking forward on the future unit, and we will feed that information to the shareholder all the way along.
     MR. YAUCH:  If you can go to page 7, please, just a couple of questions about the Monte Carlo model.  If this is too technical, feel free to point me to another panel.
     The way the Monte Carlo model works is you put a lot of variables in the statistical model.  You calculate the risk of each one of these.  You rerun it thousands of times, and eventually it gives you an idea of the overall risk; right?  It sort of repeats the process so many times, and eventually you get an idea of what's going to happen?
     MR. REINER:  Yes.  At a high level, yes.
     MR. YAUCH:  And the way you did the Monte Carlo, according to this IR, is you didn't do it unit by unit; you did it overall.  You didn't focus on unit 2 to see what the risks in particular for that unit are.  You said, in fact, we'll go -- let's do it all over all four, and the risk would conceivably go down each time you did the iteration of the four units; correct?
     MR. REINER:  This is getting into territory I'm not completely comfortable with, but we definitely have witnesses on panel 1B that can get into that details how that Monte Carlo was modelled and executed.
     MR. YAUCH:  Could you answer whether the Monte Carlo model -- so a lot of the work on the whole DRP is being done by contractors for the first time.  Does the Monte Carlo model differentiate between when this work has been done before or when it’s the first time?
     MR. REINER:  We do -- we attempted to provide as much of the risk that we can in doing the modelling.  For example, contractor performance is modelled for specific scopes of work.  If they are a first-time execution versus has this work been done multiple times, that would attract a different sort of risk profile.
     So we did attempt, with each discrete risk, to model it based on what we know about who is doing the work, how it's being done, and factor that into the modelling.
     MR. YAUCH:  Could you go to page 10, please?  This is from one of the Modus audits, and it talks about this idea of risk, which is obviously what the Monte Carlo was based on.  It says that -- so your RQE, your final estimate was done in November 2015; correct?  And, by August 2015, some of your estimates were being done on a gut feel.  That seems to be against what the Monte Carlo model would suggest is happening.
     Were the estimates done just on what OPG thought was going to happen, or what the Monte Carlo model statistically said was going to happen?
     MR. REINER:  The base cost estimate is a bottom-up derivation aligned with the scope of work, and, at the time of RQE, what we knew about that scope of work.  You've heard us talk often about engineering, the degree to which engineering had been done to precisely define the scope of work to allow us to get to different classes of estimates, more precise estimates.
     As we worked through this, there were some estimates that were at a higher class because they had not matured to that level, and some that were at a lower class.  On average, we were probably at Class 3 or slightly better than a Class 3, which is where we intended to be, and the Monte Carlo was run with that in mind.  It wasn't an artificial sort of thing.  It was done with the best information that we had for each specific element of the work.
     MR. YAUCH:  The way the model runs, you determine the cost of the inputs; correct?  OPG determined those, and no one outside of OPG reviewed whether those cost estimates were valid.  They just reviewed whether your processes were correct?
     MR. REINER:  Again, this is something we can get into in panel 1B, because we’ll have folks that will know all the details.  But we did have -- so our methodology was reviewed.  We did have external folks look at our modelling and how we modelled.  We had people also look at -- so we didn't have somebody independently validate each and every assumption that went into the Monte Carlo, but did look at various elements to see if we, in fact, did apply the methodologies that we indicated we would apply and validated that, yes, the approach we took was the right approach.
     MR. YAUCH:  Can you go to page 12, please?  So I asked you if anyone else has used this software for big infrastructure projects, and you said go look at our website.  So I did, and on page 13, there's a little bit on the website about OPG's use of the model.  And it says it's an industry-leading project risk program for nuclear projects.
     So am I correct in reading that that this is actually the only time this software has been used for a nuclear project?  This is a guinea pig for risk models in terms of nuclear projects?
     MR. REINER:  What I can tell you is Palisades, so the company that develops the model, they have been around for a very long time.  They are experts in this area.  I can't comment to what degree the model that we used were used on other projects.  One of the lessons learned that we extracted from other projects is that the robustness of the risk register and identification of risk and modelling.  We had not identified a prior nuclear megaproject that we looked at -- a refurbishment project that we looked at that did the modelling to the extent that we did.  But there are other nuclear entities that do use the Palisade software.  So, in that sense, it's not unique to just us.  It is an industry -- a recognized industry model and used in a variety of different places.
     MR. YAUCH:  Has it been used to determine a contingency for either a nuclear new-build or refurbishment before, or is this a new use of the software?  Because I gathered from this that this was a new idea that had been used --
     MR. KEIZER:  First of all, the page my friend is referring to seems like a page out of a conference brochure, because it indicates at the top the 2016 Palisade Risk Conference in New Orleans, and the blurb that’s taken from it is commentary by an OPG employee, which talks about the established and implement from the ground up an industry-leading project risk management program, which I don't know if that necessarily applies to the running of the Monte Carlo or the model itself or what that makes reference to.
     So I don't think -- my friend is putting this as a statement that Palisade has said or indicated, but I don't believe this document accurately reflects that, just to be clear.
     MR. YAUCH:  I was told to go to the website to look at who else has used this project.  I went to the website.  It says it's industry leading.  I'm asking OPG if it's the only time used for nuclear refurbishment.  If it wasn't or you know information otherwise, you can just tell me that.
     MR. LYASH:  Well, you know, broadly, I would say this approach to a probabilistic assessment, Monte Carlo analysis, development of a risk register that includes expert involvement and judgment is not new.  It's not new to projects; it's not new to megaprojects; and it's not new to the nuclear industry.


My own personal experience is the degree and rigour to which OPG has applied this may be industry setting as a core tool for evaluating risk and then managing it on an ongoing basis.
     MS. LONG:  Sorry, so who ran the model, the Monte Carlo model?  Someone on panel 1B?
     MR. REINER:  Yes.
     MS. LONG:  And they can speak to these questions?
     MR. REINER:  Yes.  We can speak to this on panel 1B.


MR. YAUCH:  Okay.  I'll leave it.

     MS. LONG:  We'll do it then?
     MR. YAUCH:  If you can go to page 18, please.  This chart was brought up earlier.  It says, after the RQE, you updated some of your cost estimates, but you kept the contingency the same.  But what you did is you realize that there's some new things happening in unit 3, so you shifted the contingency higher there, but then just took it out of other units; correct?  And that's why the contingency stays the same.
     MR. REINER:  No.  It -- I mean, there are -- it's not just a shift from one bucket to the other.  I mean, there is a -- there was an evolution of work that occurred from the time the RQE was issued to the time the unit 2 estimate was established that changed the risk profile.  We did not adjust the overall amount of contingency in the program.  There wasn't -- in the modelling that we did, we didn't determine a case for adjusting the overall contingency.  That level of contingency was still the right amount of contingency to carry.  And -- but definitely, on unit 2, there were some adjustments.

     MR. YAUCH:  The contingency stays the same, just the dollar amount stays the same, because, in this case, unit 3, you thought you'd need more contingency there, but you needed less in unit 2; right?  I mean, that's sort of how it levels itself out.

     MR. REINER:  In unit 3, there's specific scope of work that attracts additional contingency that is a first-of-a-kind on unit 3, and that's a turbine generator control system upgrade that was descoped from unit 2 and will be implemented for the first time on unit 3.  So that's what keeps the -- keeps the contingency up on unit 3, the risks associated with that specific work.
     MR. YAUCH:  If you can go to page 26, please.  So Board staff asked you if you were going to make any incentive payments in relation to the definition phase, and you said no.  Now, the overall cost of definition phase were $2.2 billion.  I think it came in right around there, and so over $2.2 billion of spending.  Not one contractor performed to a level in which incentives were paid out.  That's how I interpret this.
     MR. REINER:  So the -- can you repeat your --
     MR. YAUCH:  Sorry.  I mean, after the -- what I calculate as $2.2 billion of definition phase spending, no one actually performed to a level that incurred an incentive payment; that's correct?  Even to this point, I guess?
     MR. REINER:  That is correct.  If you look at the target -- the definition phase target price model for an in-definition phase, it was a retube and feeder replacement contract primarily that was in the target price model.  They would not have moved in that dead band into incentive space.  In fact, we're looking at currently there may be some disincentives that get actually applied at the end of -- there is still some work to close out definition phase, and there were some milestones that are contractual milestones tied to incentives and disincentives that we still need to work through.
     MR. YAUCH:  So you just -- you're still -- you're going to have to work backwards to figure out, after all the campus projects, if someone owes you money because they performed so poorly?
     MR. REINER:  Those -- so the campus projects, they're done on an individual standalone contract basis.  As each of those projects gets closed out, there are -- there are incentives and disincentives that apply, and, indeed, there have been disincentives and incentives that have applied in those projects.  It's a slightly different model than the target price.  There is a fee that is at risk.  And there is a scorecard that gets utilized to determine how much of that fee does the contractor earn versus give back to OPG, and there is a calculation that is done.


And so there have been portions of fee that have been paid out, and there have been portions of fee that have not been paid out to the contractor.  So, depending on the project, it has varied.
     MR. YAUCH:  Okay.  You can go to page 28, please.  This just looks at the number of projects that are managed under each contractor, and I was just curious that OPG is actually in control of most projects of the DRP.  Is that a fair way to look at that chart or no?
     MR. REINER:  I have to get back to you specifically.  I think this is a question that you could raise again in panel 1B to identify for you exactly what the nature of the projects are in the OPG portion of this.
     MR. YAUCH:  Okay.  That's fine.
     MR. LYASH:  Not to pre-empt the discussion in 1B, which I think is the appropriate place, a number of projects and dollar value or risk associated with the projects are two different ways to measure this.  So OPG retains a lot of project work that is balance of plant that is typical -- the nature and the type of projects that we execute as well as projects related to our oversight activities.  And you may want to think about how you assess that, not just counting the number of projects, but counting the dollar value and the complexity and difficulty of those projects.
     MR. YAUCH:  Thanks.


If you can go to page 40.  And, here, this is done in August 2016.  It says the refurbishment project is being planned as a large planned outage, and the RCRB actually recommends that you not do that.  So I was curious if, after that recommendation, if OPG did rethink the way that they're doing the entire DRP.
     MR. LYASH:  So let me start off philosophically, and then Dietmar can fill in the details.


The comment really here goes to the notion that, once defuelling is completed and the islanding work is executed such that unit 2 is completely separated from the three operating units, then the need to treat it with the kind of work control and review process that gets applied to a reactor with fuel in it that has nuclear safety issues, there may be opportunities, further opportunities, to change the approach to that that unfetters in a better way while still balancing safety and quality in the construction workforce.


So, in other words, don't treat it like an outage where there is fuel in the Calandria and there's real nuclear safety risk.  Shift that balance to treat it more as a construction project, and that was the feedback from RCRB, that they felt we could take further steps to do that that would help contractor productivity.


And so the overall answer to the question is, yes, we thought this was an excellent piece of feedback, and we've implemented a program of relooking at each of the critical work control processes and making sure we've got it balanced correctly to facilitate the contractor execution in this different environment.
     MR. REINER:  Yeah.  And what we did here is we looked at all of the processes that we are using in the project to manage work, to manage a safe work environment for the contractors to work in, all the barriers that we have in place for a nuclear plant that has fuel in the reactor, and went back in all those processes and made a number of changes.  And I can give you a simple example.

When it comes to work protection, so ensuring there is a safe work environment for the contractors to work on, there is a process that in the normal course of operation you enter into, where, on a daily basis, people sign on to a work permit that gives contact with the authority that has that permit to ensure there's dialogue about the safety.
     When you're in an islanded state, that's the energized and systems disconnected, you don't have to introduce inefficiencies on a daily basis like that.  So we came up with a process, and it's something the RCRB recommended we look at, where there is essentially a dashboard with green or red lights, and if the light is green, it's safe to go to work, and if the light is red, you need to come in and have dialogue with the authority on the work permit.  That would be one example.
     We went through a long list of things, and they're all geared, as Mr. Lyash said, towards improving field productivity during the construction period.
     MR. YAUCH:  When they say the way it's planned, controlled, and scheduled, and they recommend you look at it in a different way, did you change any of your schedules?  Did any of the timelines change as a result of this kind of recommendation?
     MR. REINER:  The schedules themselves did not change.  Some of the scheduling practices have changed.  So the contractors -- in the case of a construction project, contractors have accountability for aspects of the schedule, and we did model it this way.  As we got into execution, what the RCRB noted is that we were starting to step back from that, and we were taking control of specific tasks in every schedule and managing the execution of that.
     We stepped back from that and said, no, this is within the contractor's capability to manage.  We need to make sure processes are in place that have them update the schedule in our systems so we can track and then roll it up into the aggregated schedule.

     But the actual execution schedules did not change as a result of this finding.  They were baselined already, and those baselines didn't change.
     MR. YAUCH:  Go to page 45, please.  Mr. Lyash, you talked about this project as this is a defining moment for OPG and the nuclear industry as a whole, that both reputations are sort of on the line.  And, in this, there is a comment.  You say:

“The overall reduction in revenue would challenge OPG's ability to meet its future obligations with respect to nuclear waste and decommissioning.”

     So if the province takes off-ramp on unit 2, do the problems still exist for OPG?  Does its future become a problem for the Province if we take the off-ramp on unit 2?
     MR. LYASH:  Well, without rereading the entire document, I think the general notion here is that nuclear  -- operating nuclear stations of this sort takes expertise.  It takes a staff.  It takes a structure that -- along with it comes cost that's justified because of the price of the end product.
     And the plan going forward is based on four units of operate – four units’ refurbishment, four units operating.  If a decision is made to off-ramp after a single unit, then the issue is to address that fixed cost, if you will, how much of it is required to continue to operate just that single unit as opposed to four units, and what the best course of action is related to that.
     So if we are to exit an off-ramp after a single unit, it would present a challenge to OPG to come to terms with how to address organizationally the operation of a single unit at Darlington.
     MR. YAUCH:  In the next paragraph, you talk about, if you didn't go ahead, eventually hydro rates would have to be raised in order to deal with some of these costs.  Does that same problem exist with just one unit?  Is hydro going to have to subsidize nuclear rates if you only do one unit?
     MR. LYASH:  You're referring to the last sentence?  I'm talking about our hydroelectric rates, not -- I think there what we're talking about are the rates, the nuclear rate, the overall rates.  I'm not sure I'm referring to hydroelectric generating stations there.
     You know, we have a certain amount of cost to carry the expertise and the structure.  Operation of four units allows to us spread that cost across a higher number of terawatt hours and produce a unit price.  If you were to retire three units and only operate one, you don't eliminate three-quarters of those costs.  You eliminate some amount of those costs, but not three-quarters.  So those have to be considered in the rate for that remaining nuclear station.
     MR. YAUCH:  If the Province were to tell you, “We're only doing one,” you would reply that here are the long-term risks of the company that -- we're going to have to use other parts of our business to recover these costs now, because we have no way to recover them through Darlington on its own?
     MR. LYASH:  Yes.  If the province were to come to us and say, “We're going to exercise an off-ramp,” the company's obligation would be to evaluate what the implications of that are for the company, for the shareholder, and for the customers, and put that on the table.  And I would assume that that would be a topic of discussion at the OEB as well, since it would necessarily affect the nuclear rate.
     MR. KEIZER:  To help, my friend and I believe the Board, in its decision relating to the GEC motion, posed a certain scenario, and that updated Interrogatory GEC 64 was filed towards the end of last week, or middle of last week, which addresses, I think, some of what my friend is seeking to find.
     MR. YAUCH:  I'll leave that there.  I just have one last question on page 55.  In that response, you say the facilities and infrastructure project and some of the safety projects, they weren't planned in the same way as refurbishment.  You kind of did them separately.

But it's fair to say that those other projects have had quite a few problems in terms of cost overruns.  So if the Board is looking at it and saying one way worked and one way didn't, is it fair to say that the earlier way you did it was imprudent; that it didn't actually work out well?
     MR. LYASH:  No, I wouldn't say it was imprudent.  I wouldn't agree with that conclusion.
     MR. YAUCH:  I figured as much.
     MR. LYASH:  Would you like me to --
     MR. YAUCH:  Yes.  Go on.
     MR. LYASH:  Well, first of all, these FIP and SIO projects are a significantly different nature than refurbishment.  These are, in large part, first-of-a-kind, brownfield, geotechnical risk.  So the risk profile associated with them is significantly different than refurbishment.
     The second point I would make is that the -- and both Mr. Reiner and probably panel 1B could amplify on this.  These projects were not really estimated and scheduled using the current processes and standards that we've applied to refurbishment.
     An example is the estimate classification.  So, at the point these projects were estimated, the engineering was not complete; procurement was not complete, and they were point estimates, likely Class 4 or class 5, which have a broad range around them -- for example, plus 100 minus 50 percent.  So the fact that a project that was given a point estimate comes in over that estimate but within the broad range that the estimate implied doesn't necessarily mean it was imprudent or was improperly run.

     I think the point here is that, looking at refurbishment, the company made a decision that that approach, point estimates at early stages, wasn't the right way to approach refurb, and refurb was fundamentally built on a different approach moving from Class 5 to 4 to 3 and, in some cases, Class 2, to provide a better picture of what true cost and the schedule would be, and what risks need to be built into the contingency associated with that.
     MR. REINER:  Just to add a bit more detail, so the release quality estimate does include all of the facility and infrastructure and safety improvement projects, the 12.8 billion; it’s an all-in estimate.  And when you look at that release quality estimate, we actually used an estimate that was developed back in 2014 for these projects, and we allotted some additional contingency, and that got put into the release quality estimate.  And, in total, it's about a $950 million portfolio of projects.
     Based on where we currently stand with completed projects and a few remaining projects in flight and where the costs are, we are expecting to see -- we're currently seeing about a $20 million variance on that.  So that's inside of 2 percent on a $950 million portfolio of work, which I would say is well within a variance tolerance that you would expect to see.


Now, there may be a couple of projects that are still in flight, haven't yet completed, and so some of those variances may push, but that is all included in the release quality estimate, and any of those variances would be funded out of contingency that is included in the refurbishment project.
     MR. YAUCH:  Thirty seconds, I promise.  If you can go to page 53, please.  In fact, at this point, they say that you didn't do engineering before these projects, and that was one of the problems, but you had identified this as a problem looking at other refurbishments, and it appears that you didn't -- it appears to me that you didn't take the lesson learned from other refurbishments to do this kind of stuff before taking on these projects.

     MR. REINER:  Yes.  So many of these campus plan projects were already in flight as we were going through the lessons learned.  They had already launched, and there were already initial business cases put together that were based on a set of assumptions that had not yet factored in those learnings, and with the release quality estimate, that's where we said, “Look, this is all part of the total estimate for the refurbishment, and we're going to ensure that the contingencies in refurbishment cover this.”

So those projects were already in flight at that point in time, because refurbishment didn't yet have an execution organization in place.  We're still developing the plans.  We're still working through some of those issues.  We, through the projects and modifications organizations, launched those projects outside of refurbishment.  And that was tied to the timing of needing to get these completed.
     MR. YAUCH:  So you'd actually started refurbishment work before looking at other projects to see what went wrong?
     MR. REINER:  Yeah.  And we have since then -- since then we have -- we -- through an internal OPG project, Excellence Initiative, that we're running, we have gone back.  We've revised the processes that are used across the company for all project work and have laid out a methodology now that's quite rigorous in terms of a progression of work through a series of gates.  It's a best-practice model that Project Management Institute recognizes, and that is the model we've now rolled out against across the entire company.
     MR. YAUCH:  All right.  Those are my questions.  Thank you for indulging me going today.
     MS. LONG:  Thank you.


We will be back tomorrow morning at 9:30.  Thank you.
--- Whereupon hearing adjourned at 4:46 p.m.
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