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Friday, March 24, 2017
--- On commencing at 9:35 a.m.

MS. LONG:  Please be seated.  Good morning, everyone.  The Panel continues to sit today in EB-2016-0152.  Before we begin are there any preliminary matters, Mr. Keizer?

MR. KEIZER:  There are none, Madam Chair.

MS. LONG:  Mr. Millar, anything from your end?  No?  Then we will come back with the IESO witness, Mr. Pietrewicz.  I don't intend to reaffirm you today, but I do remind you of the affirmation that you made to the Panel a week ago.

MR. PIETREWICZ:  Thank you.
ONTARIO POWER GENERATION - PANEL 3A, Resumed

Andrew Pietrewicz, Previously Affirmed.

MS. LONG:  Mr. Elson, we're going to continue with your cross-examination.

MR. ELSON:  Thank you, Madam Chair, and I can confirm that I reviewed the Panel's motion decision and have reviewed my cross-examination notes and trimmed certain areas, and hopefully this will go smoothly.

MS. LONG:  Okay.
Continued Cross-Examination by Mr. Elson:

MR. ELSON:  Mr. Pietrewicz --


MS. LONG:  I'm sorry, you're going to be referring again to your compendium --


MR. ELSON:  That's correct.

MS. LONG:  -- that we have in front of us?

MR. ELSON:  I believe that should be on the dais.

MS. LONG:  K8.1, is it?

MR. ELSON:  It is, yes.

MS. LONG:  Yes, and does the witness have that in front of him?

MR. PIETREWICZ:  I do, thank you.

MS. LONG:  Okay.  Good.  Thank you.

MR. ELSON:  Good morning, Mr. Pietrewicz.

MR. PIETREWICZ:  Good morning, sir.

MR. ELSON:  Last day we had been discussing the assumptions in the IESO report relating to the capacity replacement costs in a Pickering to 2020 scenario, and I'm almost finished with that area.  I just have a couple -- few -- small number of questions.

Just as a bit of a recap, we had discussed last day how the October 2015 report assumed that the capacity resources were priced at a flat number of $130 per kilowatt-year based on the capital cost of a new simple cycle gas plant, right?

MR. PIETREWICZ:  That's correct.

MR. ELSON:  And just to confirm, you didn't examine or assess the possibility of obtaining cheaper capacity in a Pickering to 2020 scenario with a combination of incremental demand response, incremental NUG contract renewals, incremental non-firm imports, and incremental firm imports, right?

MR. PIETREWICZ:  Correct, the capacity value that we looked at, the replacement capacity in the scenario where there was no Pickering to 2024, that was again an indicative proxy for some sort of capacity.  In practice it could be any number of things, individually or in combination, but as a benchmark cost we costed that generic amount of capacity at the price that you cited.

MR. ELSON:  Thank you, and you mentioned that the capacity contract for Lennox is expiring before 2024.  Did you assume in the IESO study that it would be renewed?

MR. PIETREWICZ:  Yes and no.  As I mentioned last time, there is something like 18,000 megawatts of contracts expiring by 2035 in this province, and by 2024 roughly 4,000 of those megawatts reach their commercial term, so 4,000 megawatts.

For practical purposes, for analytical purposes, we did assume that most of those 4,000 megawatts would remain in-service in one form or another, so that's why I say yes, and I believe we said as much in one of our undertakings to you.

There is some small amount around the margins that we did not presume that would continue.  But in general we tried to keep the floor from falling.  Yes, we retain most of those 4,000 megawatts in-service.  That's why I say yes.

Why I say, no, not necessarily, it's -- in doing that we don't have a view in particular as to which resources will occupy that role.  We're trying to be a bit agnostic as to whether it's specifically Lennox or someone else.

The point is that there is 4,000 megawatts of capacity that is there today that will expire by 2024, and for analytical purposes we presume that that would continue on operating, whoever the particular candidate might be.

MR. ELSON:  Thank you.  I have a question about the avoided energy cost figure in your report or the IESO report, and perhaps if we can turn to page 78 of the compendium, which is at tab 20.

And we had discussed the capacity costs -- sorry, I'll wait until you have it.

MR. PIETREWICZ:  I'm there, thank you.

MR. ELSON:  So you'll see that we discussed the capacity cost, which was the $800 million.  And my question is about the next bar, which is the $1.4 billion.  That's replacement energy costs, as opposed to capacity costs, correct?

MR. PIETREWICZ:  That's right.  That means that if Pickering was not there producing however many terawatt-hours it produces per year, for the same level of demand, something else would have to pick up that slack, and insofar as that something else is more expensive than Pickering, that would result in a cost.

Conversely, by having Pickering around, we wouldn't have to run that more expensive energy as much, and therefore that would show as a savings attributable to Pickering extended operations.

MR. ELSON:  So my question is this.  Seeing as we had discussed how hydro power from Quebec is cheaper than gas-fired generation, the overall costs would be lower if more of the replacement energy was assumed to come from Quebec hydro versus gas.  Is that fair to say?

MR. PIETREWICZ:  If we could secure energy from an import such as Quebec at a cost that is lower than natural-gas-fired generation in the province, that would follow, yes.  In practice, the replacement forms, absent Pickering, come from really three places.  One is more domestic production from things like fossil fuels, natural-gas-fired generation.  Two is more imports, right?  If you have less of Pickering you'll have more domestic output from other sources, but probably have more imports from other sources, and you'll probably have fewer exports out of Ontario, because now Ontario needs that energy, right?

And so I understand why you cite gas in particular as replacement energy, but it's really the combination of those three in some proportion.

MR. ELSON:  And so the IESO didn't examine the net benefits of a Pickering extension relative to a scenario, utilizing as much incremental water-power imports from Quebec for energy replacement to the amount that would be technically feasible combined with gas-fired generation to fill in the gaps.  You didn't look at that.

MR. PIETREWICZ:  That's fair to say, aside from the small caveat, and it is a small detail, again, when we talk about replacement capacity, replacement energy, we do somewhere in our analysis call this a benchmark.  Other things can certainly do the job, provided that they are economic.

MR. ELSON:  And I'm just focusing on energy now to avoid the capacity issues, but on the energy front that wasn't something that you had looked at, incremental Quebec imports?

MR. PIETREWICZ:  We hadn't analyzed the potential for incremental Quebec imports.  However, in interpreting the results we use again the proxy of increased domestic generation to replace Pickering, increased imports to partially replace Pickering, and decreased exports to partially replace Pickering.

So in the interpretation I would say that imports could play a role there, but we did not specifically compare imports to gas, for example.

MR. ELSON:  Okay.  So I think you didn't look at -- you know, let's say there was an incremental increase of power from Quebec.  That wasn't part of your analysis.

MR. PIETREWICZ:  Well, it was in our analysis insofar as without Pickering the system would have to be redispatched, and of course we tried to simulate that.  We tried to approximate that.  And part of the redispatch does involve more imports, and hence this is why we say that when we do not continue with Pickering our imports tend to increase, and therefore our import costs tend to increase.  We pay more for more terawatt-hours of imports than we would otherwise.

MR. ELSON:  So I would like to ask you about the assumed availability of Pickering at peak.  And if you could turn to tab 10 of the document book, please.  And tab 10 is page 19 of the compendium.  And an underlined sentence gives a bit of background.  We had asked the IESO to state its methodology for calculating Pickering's available capacity at the time of Ontario's peak demand.  Do you see that there?

MR. PIETREWICZ:  I do.

MR. ELSON:  If you turn to page 22 of the compendium, the IESO assumed capacity contribution at peak of nuclear was 99 percent and natural gas is 89 percent.  Do you see that there?

MR. PIETREWICZ:  I do.

MR. ELSON:  If you could turn to tab 12, page 40 of the compendium, this is a report comparing the performance of Pickering to other nuclear generation stations in North America.  And in particular, I would like to refer you to page 43 of the compendium.

You'll see there are some circled numbers and the third one along is 10.08 and according to this document, OPG's rolling average forced outage rate in 2014 was 10 percent.  Do you see that there?

MR. PIETREWICZ:  I do.

MR. ELSON:  Whereas the best quartile was point 76.

MR. PIETREWICZ:  Yes, I see that.

MR. ELSON:  I'm not going to ask you to confirm that, but that means that the Pickering forced outage rate was 13 times higher than the best quartile.  But if you could turn back to page 41, just to see that the number in 2014 isn't a one-off.  You can see in the blue line here that the Pickering generation station -- that the rolling average forced loss rate has been in that range and in fact higher in recent years, yes?

MR. PIETREWICZ:  I see that, yes.

MR. ELSON:  Based on that, I think it's fair to say that a new gas-fired simple cycle plant would have significantly lower expected forced outage rates than Pickering nuclear generation station.  Wouldn't that be fair to say?

MR. PIETREWICZ:  At some point in time.  As we discussed previously, in the early years it would probably forced out a little bit more; again, those teething pains. But long run steady state, yes.

MR. ELSON:  And when you assumed that Pickering's capacity contribution at peak would be 99 percent, were you aware that its forced outage rate was over 10 percent?

MR. PIETREWICZ:  Yes, and maybe this is where I can help clear up, I think, a fair misconception.  We're talking about several concepts at once, and I'll try to describe what's going on here.

So when we talk about the contribution at time of peak at this page 22, your compendium tab 10 -- when we talk about the contribution at time of peak, it's an approximate concept which I'll describe, and it's different from the other reference that you made which refers to forced outages.  That's the point.  They're different.

Contribution at time of peak, sometimes we refer to it as effective capacity in quotes.  It's not an official or technical term.  We just call it effective capacity, kind of like full-time equivalent versus head count; effective capacity.

The idea is effective capacity, which we call here capacity contribution at time of peak, is an approximation of an electricity resource's contribution to meeting electricity demand within a specified time period.  And in this particular case, we're talking about the summer or the annual peak, and therefore we're focusing on the summer.  But it could be any time period that you look at.

It's an approximation of its contribution to the time of peak, and the point is that an effective capacity is typically less than a name plate or installed capacity.  And why is that?  It's largely a function of fuel limitations.  That's largely what's at play here.  There are other factors as well which I'll describe, but let's start off with fuel limitation.

For example, let's say we have 100 megawatt wind plant; that's its name plate capacity, that's its installed capacity.  When it comes to summer hours where demands are the highest and hot days that typically don't have much wind to them, we find that the wind rarely if ever produces 100 megawatts.  It's effective capacity, contribution at the time of summer peak is in the order of 14, 15 percent of its installed capacity, whereas for example you can imagine the output of photovoltaic, a solar PV, is better correlated to our summer peak demands, and summer peak demands happen on sunny hot days.

So the effective capacity of 100 megawatt solar plant might be something like 30 megawatts, or 30 percent.

So the point is that different resources contribute differently to meeting summer peak demands or winter peak demands, and in the cases I referenced, which is wind and solar, it's largely a function of fuel availability.
However, other resources are affected as well, such as water power.  Water power can be affected by whether there is water in the rivers or not --


MR. ELSON:  I don't mean to interrupt you, and you can continue.  But I'm looking particularly at gas and nuclear, and I think we might be straying into details about other kinds of energy resources that I don't know if the Board needs to hear about.

MR. PIETREWICZ:  Sure, I'll turn to those.  Water is another example where rivers don't flow as much, or there are cottaging restrictions or tourism restrictions.  My first point is the effective capacity typically is less than the name plate capacity.  It's the same for gas as well.  The heat affects gas's ability to produce its full output.  So (a) it's less than name plate capacity, and (b) it differs across resource types.  Some resource types are less affected by fuel availability than others.  Nuclear is less affected by fuel availability at the summer than solar or wind or water, for example.

Part 3 is that even within a resource type, such as wind, solar, gas, whatever, their effective capacity will differ over the course of a year.  So whereas solar does pretty well in the summertime, it doesn't do as well towards meeting winter peaks, which tend to happen on cold, dark mornings and evenings, right.  Wind in contrast tends to produce more.  So if we were talking about wind power's contribution to winter peak, it would be higher.  Gas does better.  And again, nuclear isn't as affected.

The reason I'm mentioning all this is effective capacity is an approximation.  It's an approximation.  Why?  Because (a), it's based on statistics, it's based on historical data sets, and at any given time we can update our data sets on what the wind was doing, or what water was flowing.  So it's a statistical concept.

Number two, it's taken at a point in time, right?  You're looking at the summer peaks, or winter peaks, or whatever peaks; it's taken at a point in time, as opposed to throughout the entire year, every hour.

Number three, and I think this is an important one, effective capacity does not yet factor in the fact that generating resources and other resources tend to have to take planned maintenance outages, number one.  And number two, that they can randomly fail, which is forced outage.  Effective capacity does not yet account for forced outages, planned outages, and across the entirety of the year.  In contrast, when we calculate our resource requirements, our resource adequacy assessments, when we develop our production simulations to try and depict how plants will perform together, we do take into account all of those factors.

So in summary, effective capacity is an approximation.  It's very useful for depicting things in pictures that give you an intuitive sense how to compare supply mixes.  But the actual analysis is done on an hourly basis, which accounts for forced outages which is cited and other factors.

MR. ELSON:  Perhaps I can take you -- tie this back into your report.  If you can turn to page 78 of your compendium, page 6 -- sorry page 78, which is tab 20, and we're back at this bar chart.

So this shows the replacement capacity cost for a gas-fired simple cycle plant, the 800 million there, yes?

MR. PIETREWICZ:  Yes.

MR. ELSON:  When calculating this cost, what was the assumed forced outage rate for the new gas-fired generation?  And if you don't know you can provide that by way of undertaking.

MR. PIETREWICZ:  Sure, and to be clear, I know what you mean, but this isn't specifically the -- this is a difference in costs and benefits, so, yes, this is a cost relative to if Pickering wasn't around.

As to the forced outage rate, I don't recall off the top of my head.  It's probably something in the order of 5 percent.  If I were to hazard a guess, it's in that ballpark.

MR. ELSON:  Are you comfortable enough with that number, or would you prefer to provide an undertaking?

MR. PIETREWICZ:  Maybe it would be worthwhile providing you that number because, again, the 5 percent is a kind of a steady state number.  We may have reflected some higher problems in the teething years, in the early years.

MS. LONG:  Mr. --


MR. MILLAR:  J12.1.
UNDERTAKING NO. J12.1:  TO PROVIDE THE ASSUMED FORCED OUTAGE RATE FOR THE NEW GAS-FIRED GENERATION.

MS. LONG:  -- can you clarify what it is that you're looking for specifically in reference to --


MR. ELSON:  The assumed forced outage rate for the gas-fired generation assumed in the study.

MR. MILLAR:  J12.1.

MR. KEIZER:  One of the underlying assumptions in the studies, and we know --


MS. LONG:  You're fine with that?  Good.

MR. ELSON:  So when comparing the cost of Pickering life extension with gas-fired generation, was there a dollar cost added to the cost of the Pickering scenario or subtracted from the cost of gas to recognize the fact that new gas capacity is more likely to be available on a peak demand day than a nuclear generation station?

MR. PIETREWICZ:  I'm trying to digest the question.  I think you're asking whether we accounted for the relative availability or lack of availability of a gas plant as well as a Pickering plant.  The answer would be yes, through things like -- I mentioned the fact that they tended to fail randomly, which we call forced outages, the fact that they have to take planned outages once in a while.  Yes.

MR. ELSON:  So I'll move on in the interests of time to operating costs.  If you could turn to tab 20 -- we went over this last time.  I'll just ask you this question.  The IESO provided you with its incremental capital and operating cost figures, right?

MR. PIETREWICZ:  The OPG did, yes.

MR. ELSON:  Yes.  And the IESO didn't do an independent examination to determine whether those figures are accurate or valid, correct?  I'm not saying you should.  I'm just asking for confirmation.

MR. PIETREWICZ:  We certainly looked at them.  We received a lot of information.  I'd say we sought clarification, but, no, we adopted the OPG information as true, and the follow-ups we would have had were to better understand it.

MR. ELSON:  And so you didn't assess whether OPG had properly classified its costs as between incremental costs that are included and non-incremental costs, correct?

MR. PIETREWICZ:  Could you please repeat the question?  I'm not sure I got it.

MR. ELSON:  You didn't do an analysis or a study to confirm whether OPG's classification of costs between the incremental costs that are accounted for in the study and the non-incremental costs that are not accounted for in the study was an accurate classification?

MR. PIETREWICZ:  I see.  I think that the basic answer is no.  We adopted OPG's numbers.  It did give us several numbers, including the rates, and we compared the two, but, no, we did not vet or interrogate what they considered to be their costs.

MR. ELSON:  Could you turn to tab 16, which is page 58 of the compendium.  So this undertaking response provides a reconciliation between Pickering's operating costs and the incremental costs included in the net benefit analysis, and I'll be taking this up with OPG, so I'm not asking you to confirm these numbers, of course.  But if you can turn to page 59, the next page over, the incremental operating costs are circled, as are the non-incremental costs.  The incremental are 1.1 billion and the non-incremental are 292 million.  That's a 26 percent difference, which again I won't ask you to confirm, but my question flows from those numbers, which is this.

When the IESO produced its report, was it under the understanding -- did it know that OPG was counting over 25 percent of their operating costs as non-incremental?

MR. PIETREWICZ:  I'm not sure.  Can you elaborate on what you mean by "non-incremental"?

MR. ELSON:  So the incremental costs are the costs, my understanding, that are included in your report, because in a scenario that is Pickering to 2020, those costs are avoided.

MR. PIETREWICZ:  Yes.

MR. ELSON:  But there are other costs that are described by OPG as non-incremental, because they say that they wouldn't be avoided.

And so were you aware that they were classifying over 25 percent of their operating costs as non-incremental?

MR. PIETREWICZ:  No, not specifically, but you raise a good point.  When OPG provided us this information they provided it to us in two ways.  One is this incremental way, which is interesting.  It hones in on what's happening.  But for our purposes at the IESO we wanted to see the overall picture as well, because we also suspected that when we were analyzing all kinds of Pickering scenarios that the total nuclear cost would change depending on what that scenario was.  And we couldn't get more specific than that.


But I suspect that, for example, if you were to have fewer Pickering units, one fewer Pickering unit, I suspect that the cost savings might not be equivalent to one Pickering unit.  There are fixed costs that I imagine would be retained.  And so to try to capture that, which they did, OPG also provided us a total nuclear rate, which includes the Darlington and the Pickering costs for every nuclear scenario, and that's what we relied on.

So whereas we specifically did not know that -- for example, you have a number 292 circled here, but we did try to capture that dynamic by using the total rate that was supplied by OPG for purposes of this analysis.

MR. ELSON:  And the numbers that they gave you are something that I will go over with OPG.

MR. PIETREWICZ:  Okay.

MR. ELSON:  And your understanding is that those were the incremental numbers, correct, or the avoidable costs?

MR. PIETREWICZ:  Yes and no.  It provided again two things.  One was the incremental costs, which are cited here, but also a total nuclear rate, which was meant to capture the interactive affects between Darlington and Pickering.  Again, we were looking at various Pickering operating life scenarios in conjunction with multiple Darlington refurbishment sequences, and I don't think that the difference in those costs would only be related to Pickering.  It would be something else, which I don't pretend to be an expert in.

MR. ELSON:  Can you undertake to provide what those -- do you know what?  I'm going to ask OPG what they provided.  I'll follow up with them, just to clarify the distinction between those two.

MR. PIETREWICZ:  Thank you.

MR. ELSON:  So just one quick question about incremental costs.  If OPG has incremental income-tax liability from operating Pickering to 2022/'24 that would be paid for by ratepayers, would you consider those to be incremental costs?

MR. PIETREWICZ:  Can you repeat it?  If OPG had incremental costs --


MR. ELSON:  Incremental income-tax liability from continuing to operate Pickering to 2022/'24.  Would you consider that to be an incremental expense, assuming that those are expenses paid for by ratepayers?

MR. PIETREWICZ:  From a non-accounting perspective I would say so.  If you're talking about additional costs because of a specific activity, additional costs that are paid by ratepayers, I would imagine so, but --


MS. LONG:  Mr. Elson, didn't Mr. Pietrewicz just say that he didn't do an assessment of what the incremental costs were, he accepted what OPG classified the costs as and just went with those numbers, so he didn't actually parse out what the subset of the incremental costs were and make an evaluation on whether or not they were in fact incremental?

MR. ELSON:  Mr. Pietrewicz -- that's correct, yes.

MS. LONG:  Okay.  So I don't know that he can comment on whether --


MR. ELSON:  Well, I --


MS. LONG:  -- in his view income -- you know, extra taxes would be incremental or not.

MR. ELSON:  Oh, I'm --


MS. LONG:  I'm not quite sure what the question -- what...

MR. ELSON:  I'm happy to move on.  I mean, the question was from a -- not relating specifically to specific numbers, but to the principle of what's an incremental versus a non-incremental, and I'm --


MS. LONG:  Okay.  I just understood that he -- no, I just want to be clear that I don't think you did an assessment on what would be incremental or not.  You accepted what OPG classified as incremental and went with that number?

MR. PIETREWICZ:  That's correct.

MS. LONG:  Just so I'm clear, thank you.

MR. ELSON:  Thank you.  So I will move on to greenhouse gas emissions, and they are referred to in page 8 of your report.  I don't know if we need to turn it up.

Generally speaking, I believe the IESO report concluded that extending Pickering would reduce GHG emissions both from domestic production and from imports, is that correct?

MR. PIETREWICZ:  Yes.

MR. ELSON:  But when this report was created, cap and trade legislation hadn't been enacted yet, correct?

MR. PIETREWICZ:  That's true, yes.

MR. ELSON:  And now Ontario has a cap and trade system which imposes a hard cap on GHG emissions associated with domestic electricity production and electricity imports; right?

MR. PIETREWICZ:  Yes.

MR. ELSON:  Therefore, a rise in Ontario's electricity-related GHG emissions will not lead -- so for example, due to the closure in Pickering in 2018 would not lead to a rise in the total GHG emissions, since the rise in Ontario as electricity related GHG emissions will be 100 percent offset by reductions in emissions somewhere else?

MR. PIETREWICZ:  Not sure about that.  I accept there will be a cap.  I frankly don't recall what the cap is and therefore, whether this is within that cap or not, I couldn't say.  There would be increase in gas-fired production.  I can't see how that wouldn't lead to an increase in emissions.

MR. ELSON:  I guess my question is if -- because there's a cap, wouldn't the increase in one area need to be offset in another area?  That's the whole idea of cap and trade?

MR. PIETREWICZ:  I think that is the idea of cap and trade.  What it means to offset it -- is it purchase the credits but still emit, or physically emit less; I'm not sure.

MR. ELSON:  If you were to purchase the credits from someone else, that would mean some other entity was reducing greenhouse gas emissions such that the total amount is staying constant?

MR. KEIZER:  Madam Chair, just to understand, is this in relation to 2015?  Or is this in relation to the time the report was prepared?  Or -- the regime didn't exist at the time the report was prepared.  I'm trying to understand how the regime fits within the context of the assessment of what the IESO did or didn't do when they prepared their report.

MR. ELSON:  It relates to the greenhouse gas emissions of continuing Pickering to 2022-24, which I think the witness is capable of answering.

MS. LONG:  Are you able to tie this back to something in the report?

MR. ELSON:  Just the report assumed greenhouse gas emissions would increase.  But because of cap and trade, that's apparently not the case.

MS. LONG:  I'm sorry, Mr. Elson, I've lost your question.  You're asking him?

MR. ELSON:  Madam Chair, I can take a step back.  The report assumes, or makes comments about increases in greenhouse gas emissions.

MS. LONG:  On a go-forward basis.

MR. ELSON:  Yes, and now that we have cap and trade and because your total greenhouse gases are capped, my understanding is that you wouldn't actually have an increase because if you have more gas-fired generation here, you have to buy credits such that those greenhouse gas emissions are offset somewhere else, and I'm asking for confirmation of that.

MS. LONG:  In a general sense?  I don't think he can specifically speak to buying credits and --


MR. ELSON:  In a general sense, yes.

MS. LONG:  Are you able to answer that question?  Mr. Keizer, do you object to that question in a general sense?

MR. KEIZER:  Not in a general sense.

MS. LONG:  I think that's the only way he can answer it.

MR. ELSON:  I agree.

MR. PIETREWICZ:  I speak in a general sense, again because you'll appreciate it's a complex system, this cap and trade, with many players involved.

Maybe this is simplistic, but in my view, if you lose 10, 15, 16 terawatt-hours or whatnot from a non-emitting source, those terawatts hours will be made up from something else to the extent they're needed, and the something else that we have left is a thermal -- is a fossil plant, which will tend to increase greenhouse gases.

That's a simplistic view perhaps, but I think its an accurate one.  On the broader north-eastern seaboard, I think is where you're going, what the net will be.  I'm not sure.

MR. ELSON:  I guess the question related to total greenhouse gases, not just those related to electricity sector and because there is a total cap wouldn't the increase from gas-fired generation need to be offset from somewhere else to meet the cap?

MR. PIETREWICZ:  Yes, and where my reluctance or slight confusion is relates to how many allowances are available today, and do those barely meet what people expect to emit, or are they more than people will ever emit.  I think the starting conditions matter here, whether in fact the amount of physical emissions is to be reduced over time.  I can accept that.  But in detail, I'm not sure.

MR. ELSON:  That's fair.  Thank you.  I have a couple questions about the scenarios examined in your March 15 report.  Could you turn to tab 20, page 133 of the compendium?

MR. PIETREWICZ:  I'm there, thanks.

MR. ELSON:  On page 133, you'll see there's a circled number there.  Can you confirm that this analysis shows that operating Pickering from 2018 to 2020 results in an additional $148 million in net costs for consumers? Is that right?

MR. PIETREWICZ:  Operating Pickering?  That's shown in the bottom picture; is that what you're referencing?

MR. ELSON:  Yes.

MR. PIETREWICZ:  Yes, what this picture shows is that operating Pickering to 2020 from 2018 would result in costs.

MR. ELSON:  So all other things equal, the net benefits of a Pickering to 2020-24 scenario would be $148 million less if the base line was 2018?

MR. PIETREWICZ:  Yes, and maybe I can elaborate on this picture.  I think the top one is -- we can start there.

What this picture shows and the intent of this picture is to show that one can have too much of a good thing, so to speak.  So we analyze different scenarios.  The red one, the red bar shows instead of operating Pickering to 2020, what if it was operated to 2018.  And it says that see savings there, because you'd have to pay for fewer years of Pickering at a time where Ontario is flush to begin with in terms of electricity supply, and where it probably wouldn't be offsetting that much gas, et cetera.  So on net, all else being equal, that's a savings.

However, what we show, though, is that we can do better than that by extending it to a time where it would actually start to show some value.

So if we travel along the yellow bar, operating it to 2022 would result in a 395 million dollar savings -- and I'm using this as an approximation; there are ranges around that.  Extending it further would add another 212 million dollar savings, which cumulatively is circled in the dashed green line.  It's 395 in savings plus 212 in savings is a cumulative of roughly 600 million dollar savings.

MR. ELSON:  Showing the first two years, there's net costs and then it becomes net positive?

MR. PIETREWICZ:  Correct.  And likewise, though, it shows that if you stop there at 2024 under the conditions assessed, that could lead to a net benefit from a purely economical point of view.  However, by extending it further, one could see further diminishing returns.  It could actually be a disbenefit.

Why?  Under the conditions assessed by that time, the supply demand balance would be improved in Ontario and there would be less capacity benefits.  There would be less opportunities to offset more expensive forms of electricity generation.

So there is a sweet spot and in our view, 22 to 2024 was the sweetest of them.

MR. ELSON:  Could you turn to the next page please.  This is a very complicated chart; this is page 134 of the compendium.  And what this shows, if you look at the green line, that's Pickering 22 to 24.

MR. PIETREWICZ:  Yes.

MR. ELSON:  And when it crosses the horizontal axis,  that's going from economic to non-economic?

MR. PIETREWICZ:  Correct.  When it's above the horizontal axis, it's seen as a net cost.  When it's below it, it's seen as a net savings.

MR. ELSON:  So it's uneconomic if the costs increase by 30 percent compared to 2020, right?

MR. PIETREWICZ:  This was in the March assessment, yes.

MR. ELSON:  The new version of that is 15 percent, correct?

MR. PIETREWICZ:  That's correct.

MR. ELSON:  But looking at these scenarios, when the green line crosses the red line and the red line is Pickering to 2018 and the green line is Pickering to 2022/'24, that shows when one or the other is more economic, right?

MR. PIETREWICZ:  Yeah, that's a fair interpretation.  That's a good way of putting it.

MR. ELSON:  And so if you compare Pickering to '22-'24 to Pickering to 2018, the tipping point at which it becomes economic is around 14 percent increase in operating costs, right?  It's hard to see -- around 14?

MR. PIETREWICZ:  I'm sorry, I was lost in the lines.  Can you say that again?  You added more lines to these lines.

MR. ELSON:  I've added this blue line here to see where it lands on the horizontal axis, but the tipping point between Pickering 2022/'24 and the case of Pickering to 2018 happens at around 14 percent.

MR. PIETREWICZ:  Yes.  All this is to say that if you could reduce your costs of operating Pickering by more than 10 percent, it's probably worth going well beyond 2018, and that's what this red line is showing.  It's -- it shows a net cost of stopping in 2018 if your costs of operating Pickering decline.

So if you can foresee cost savings on the plant, it tends to creep into the area, well, keep it going.  Conversely, the green line, it says after about 30 percent increase in costs this prospect becomes less economic or uneconomic.

MR. ELSON:  And so I'm just trying to compare when the project becomes uneconomic versus a 2020 scenario and a 2018 scenario.  And my understanding from this chart is that if you compare Pickering to 2022/'24 to a base case of Pickering to 2018, the tipping point at which Pickering to 2022/'24 becomes uneconomic is about 16 percent lower than if you're comparing Pickering to 2018.  Right?

MR. PIETREWICZ:  I have to think about that.  I know what you're saying, but I have to think about that.  What you're doing -- what we do in this graph is we look at each of the scenarios individually.  What you're trying to do is make inferences, and I generally accept your interpretation, but I would have to think about it a little bit more.

MR. ELSON:  Okay.

[Pause in proceedings]


MS. LONG:  Are you expecting him to think about it now and --


MR. ELSON:  Oh, I --


MS. LONG:  -- report back, or...

MR. ELSON:  I thought you were just taking a minute to think about it.

MR. PIETREWICZ:  I can hear the music.

[Laughter]

MR. ELSON:  Do you want to...

MR. PIETREWICZ:  I'm sorry?

MR. ELSON:  Do you want to -- were you suggesting that you would get back to us on that?

MR. PIETREWICZ:  Let me do that if --


MR. ELSON:  Okay.

MR. PIETREWICZ:  -- you wouldn't mind.

MR. MILLAR:  So we'll call that J12 --


MR. KEIZER:  But can we be clear what the question actually is?


MS. LONG:  Yes.  Can you reiterate what the question is, please, Mr. Elson?


MR. ELSON:  Well, I hope my second wording is not worse than my first wording.  So if you compare Pickering to '22/'24 to a base case of Pickering to 2018, the tipping point at which Pickering to '22/'24 becomes uneconomic is 16 percent lower.

MR. KEIZER:  Lower than --


MR. ELSON:  As between the two base cases.

MR. PIETREWICZ:  Based on...

MR. ELSON:  Based on the chart at page 134 of our --


MR. KEIZER:  Sorry, based on the chart, 134.

MR. ELSON:  Yes.

MS. LONG:  Are you clear what's being asked, Mr. Pietrewicz?

MR. PIETREWICZ:  Kind of.

[Laughter]

MS. LONG:  Do you want to clarify with Mr. Elson what he is looking for just so we're clear on what it is that you're being asked to consider?

MR. ELSON:  I can say it in a more generalized way, which is, the Pickering life extension becomes uneconomic with even smaller increases in costs when you're comparing it to Pickering to 2018; is that right?

MR. PIETREWICZ:  You mean it's more sensitive to --


MR. ELSON:  Yes.

MR. PIETREWICZ:  -- increases in cost than --


MR. ELSON:  Yes.

MR. PIETREWICZ:  -- if you were to compare it to 2018?

MR. ELSON:  2018 is more sensitive to cost.

MR. PIETREWICZ:  I thought what you said was that extending it renders it more sensitive to cost increases.

MR. ELSON:  I'm talking about a comparison between the two base cases.  I apologize.  It's so complicated.  As between the base case of 2018 and 2022, and in 2022, if you compare it -- sorry, if you compare it to the 2020 base case, the tipping point at which it becomes uneconomic is an increase in cost of 30 percent, and if you're comparing it to Pickering to 2018, the tipping point at which it becomes uneconomic is roughly 16 percent increase in costs.

MR. PIETREWICZ:  So I think I get your question now, is --


MR. ELSON:  Thank you.

MR. PIETREWICZ:  -- what is the so-called tipping point relative to the base case --


MR. ELSON:  That's correct, yes.

MR. PIETREWICZ:  -- whether it's a 2020 base case or 2018 base case?

MR. ELSON:  Yes, I think that's reflected in here, and just if you can confirm that.

MS. LONG:  Everyone clear on what it is that's being asked?

MR. ELSON:  I hope so.

MR. MILLAR:  So it's J12.2.
UNDERTAKING NO. J12.2:  TO ADVISE WHAT IS THE SO-CALLED TIPPING POINT RELATIVE TO THE BASE CASE, WHETHER IT'S A 2020 BASE CASE OR 2018 BASE CASE.

MR. KEIZER:  Thank you.

MS. LONG:  Thank you.

MR. ELSON:  Okay.  Well, let's just turn to page 140, then.

So Mr. Pietrewicz, this is a probabilistic analysis of the potential outcomes of the scenarios based on historical gas prices in 2010 to 2014, right?

MR. PIETREWICZ:  Yes.

MR. ELSON:  And a point on the left side of the chart represents savings, and a point on the right side of the chart represents costs?

MR. PIETREWICZ:  Correct.

MR. ELSON:  In other words, you want to be as far left as possible?

MR. PIETREWICZ:  Yes.

MR. ELSON:  And so this shows that a Pickering to 2018 scenario is the most likely to reduce costs based on those historical gas prices, right?

MR. PIETREWICZ:  Yeah, that's fair, and the idea again is that you're spending less -- one would spend less money to keep Pickering operating and one would be less susceptible to gas price risk if the future of gas prices retained the sort of distribution that they have in the past few years, which has typically been affected by shale gas and therefore relatively low gas prices.

MR. ELSON:  Thank you.

One more question.  How does the Clarington transformer station factor into a Pickering to 2018 scenario?

MR. PIETREWICZ:  It doesn't.  At one point it did.  At one point -- so the Clarington transformer station -- I forget what the status of it is now, but I believe it's under construction already and it's well along the way, and the idea is that with the eventual retirement of Pickering there would need to be reinforcements to supply load in the Durham region in particular to cover the loss of auto transformers at -- I'm sorry -- at Cherrywood, and also address some voltage exceedance issues in the Durham area.

So the Clarington auto transformer, it's 230 to 500 kilovolt transformers, auto transformers, are being constructed.  Years ago there was the possibility that by
-- remember, the need for these transformers is in part driven by the retirement of Pickering.  So years ago it was the case that if the retirement is deferred, therefore the need for these transformers is deferred.

At this point the Clarington is under construction, it's well underway, and so in our analyses we do not credit Pickering with the potential to defer Clarington.  That has sailed.

MR. ELSON:  And so building Clarington removes that impediment or the impediment from closing down Pickering; is that right?

MR. PIETREWICZ:  Yes.  As far as the covering the loss of those autos and as far as maintaining operations within voltage criteria, yes.

MR. ELSON:  And that's slated sometime in 2018?

MR. PIETREWICZ:  I believe so.  It's pretty close.

MR. ELSON:  Thank you.

I would like to tie back what we've been discussing today and last time to those bar charts in your report on page 6 of your report, which is compendium page 78.  I've asked a lot of questions about underlying assumptions and I would like to confirm how those would tie back into this bar chart here.

MR. PIETREWICZ:  Sure.

MR. ELSON:  Just again to provide a bit of framework, the bars above the line are costs?

MR. PIETREWICZ:  Correct.

MR. ELSON:  And we're going to focus on the right-hand bar chart, which is the more likely 62 terawatt-hour scenario.  So the bars below the line are savings, they're good?

MR. PIETREWICZ:  Yes.

MR. ELSON:  So starting with the green bars, those are Pickering's costs?

MR. PIETREWICZ:  Correct.

MR. ELSON:  And those are based on the numbers provided to you by OPG?

MR. PIETREWICZ:  Correct.  The dark green, for clarity, is capital O&M and the light green is the fuel and, I guess, related costs.

MR. ELSON:  So when we had discussed how, if the actual costs are 15 percent higher than forecast, the project becomes uneconomic.  That's because those green bars are going up?

MR. PIETREWICZ:  Effectively, yes, of course.

MR. ELSON:  And similarly, if costs increased because you reclassified some non-incremental costs as incremental costs, that again comes into the green bars, right?

MR. PIETREWICZ:  Insofar as that were the case, I follow the logic.  But to my knowledge, we did rely on the rates that were provided and to our knowledge, all of those dynamics were encompassed within the rates themselves.

MR. ELSON:  So the darker blue bar is the next one; that's the replacement capacity, the 800 million?

MR. PIETREWICZ:  Yes.

MR. ELSON:  And that's different from the lighter blue bars which are energy, right?

MR. PIETREWICZ:  Correct.

MR. ELSON:  So the 800 million in replacement capacity is based on the assumed rate of 130 dollars per kilowatt-year?

MR. PIETREWICZ:  As required, yes.  As required and for as long as required.

MR. ELSON:  And so if replacement capacity were attainable at a lower price from incremental demand response -- NUG contracts, firm imports, so on and so forth -- that would affect the blue bar, and the $800 million would go down, right?

MR. PIETREWICZ:  Yes.  If you could acquire supply replacement for less than what we assumed for gas-fired replacement, yes, that would impact the savings of deferred replacement.  But the question -- again, I don't want to make too big a deal of this, but the question is whether those things could in fact do the job.

MR. ELSON:  And I think we also talked about non-firm imports potentially in the future addressing some capacity needs, and you had described those as representing essentially free capacity, is that right?

MR. PIETREWICZ:  Yes, it's akin -- maybe it's a bad analogy.  A line of credit is not free.  It's something you would rely upon perhaps in a pinch rather than your first line of defence.

MR. ELSON:  But it would represent energy costs without associated capacity cost, correct?

MR. PIETREWICZ:  Correct.

MR. ELSON:  And if your resource requirement forecast was revised down, the capacity costs again would decrease, right?

MR. PIETREWICZ:  Yes, because you would need less capacity.

MR. ELSON:  Thank you.  So the next bar over represents the $1.4 billion, which is mainly gas-fired generation avoided if Pickering is extended, right?

MR. PIETREWICZ:  Yes, it's gas-fired/import energy, some combination.

MR. ELSON:  And the imports, that is mostly gas-fired generation, right?

MR. PIETREWICZ:  It's hard to say.  The dynamics change.  I think in recent years it's been changing.  But yes, it could be gas-fired generation.  It could be coal, for all we know.  It could be part nuclear, part water.  It's a combination of whatever the supply mixes are in the jurisdictions that it is coming from.

MR. ELSON:  Can you provide -- do you know if there is a breakdown of the amounts between those two?  And if not, could you provide an undertaking to provide a breakdown of this 1.4 between gas-fired and the different import energy types?

MR. PIETREWICZ:  Yes, I'm searching in the record.  It might even be here.

I can't find it off the top of my head, but yes.  And again it's how much of that comes from domestic stuff?

MR. ELSON:  Versus the different kinds of imports.

MR. PIETREWICZ:  I'm not sure I will be able to provide you the sources individually, but in terms of an aggregate of imports, okay?

MR. ELSON:  Maybe on a best-efforts basis.

MS. LONG:  Let's be clear.  You're asking for the difference -- I guess you're looking for the makeup of domestic and imports.  And to the extent Mr. Pietrewicz is able to tell you what the resource type is of imports, you'd like that.  But he can only use best efforts because he said he doesn't know if he can refine it like that.

MR. ELSON:  And if it turns out to be a reference to something that's already in here, that's fine.

MS. LONG:  That's with respect to the negative 1.4 shown in this diagram?

MR. ELSON:  Yes.

MR. KEIZER:  If he is not able to provide it, he doesn't have to provide it.

MS. LONG:  I'm assuming that you can provide the differential between domestic and imports.  The only part you might not be able to provide is the breakdown of the resource type for imports.  Is that what I understand?

MR. PIETREWICZ:  That's correct.

MR. KEIZER:  Thank you.

MR. MILLAR:  J12.3.
UNDERTAKING NO. J12.3:  WITH REFERENCE TO THE CHART PAGE 6 OF MR. PIETREWICZ'S REPORT, ED COMPENDIUM PAGE 78, TO PROVIDE A BREAKDOWN OF DOMESTIC AND IMPORTED SUPPLY, AND THE RESOURCE TYPES FOR THE -$1.4 BILLION

MR. ELSON:  Okay.  I think either way, your assumption is that the majority of that will be gas-fired generation, both domestically and import-wise?

MR. PIETREWICZ:  Not sure; I don't think that was our assumption.  We didn't go into --


MR. ELSON:  Well, you'll take a look; that's fine.  Again looking at this $1.4 billion for the gas-fired generation that's in there, that is based on an assumed gas/carbon price of $5.20 per MM BTU?

MR. PIETREWICZ:  That's correct.

MR. ELSON:  And so if the gas price is lower than that, the savings from the avoided gas-fired generation would go down, right?

MR. PIETREWICZ:  Yes.  We are avoiding less more expensive production.

MR. ELSON:  And if Pickering has a higher forced outage rate than expected, the savings from avoided energy would also go down, right?

MR. PIETREWICZ:  Correct.  Insofar as Pickering had a higher forced outage rate, it would produce in fewer hours.  And therefore, insofar as that energy is good, that energy is valuable, it would have fewer opportunities to displace more expensive generation.

The only caveat is it might depend on where those forced outages happen.  There may not have been -- I'm talking abstractedly -- because there may have been less stuff to displace in the first place.

But all things being equal, I agree.  Forced outages, higher forced outages mean less energy production, and less energy production means fewer opportunities to displace more expensive and emitting resources.

MR. ELSON:  And if incremental less expensive options are used, such as Quebec hydro imports, the savings again from avoided energy costs would go down, this 1.4 billion?

MR. PIETREWICZ:  I will accept the premise if you purchase things that are less than the cost of what we assumed they were, yes, the costs would be lower, then.  Whether those --


MR. ELSON:  That would factor into this 1.4 billion, though?

MR. PIETREWICZ:  Yes.

MR. ELSON:  Thank you.  I have no further questions.

MS. FRY:  Before we leave this chart, just to clarify. Mr. Elson has taken you through several factors that could change the figures on the right-hand portion of this chart. I just want to ask you is that a complete list of the significant factors that could come into play, or are there others that you think are worth mentioning?

MR. PIETREWICZ:  Sure.  I think it does a pretty good job of enumerating the relevant factors.  Perhaps I can go at it on my own.

The idea is that if we can have Pickering capacity and energy for a longer period of time, what could that do for us.  As we said, it could defer the need for electricity resource capacity that we would otherwise need, right.  If Pickering did not extend, there would be a need for something else.

So how much of that something else would there be?  We've tried to estimate that.  There would be a need for capacity.  There would be a need for energy production.  If Pickering energy was not available, something else would have to make up the slack.  Those are main ones.

So what are the main determinants of the extent to which that is valuable or not?  They are, (a), how much capacity could be potentially deferred or avoided, and that itself is a function of what the cost of that capacity is, which I believe we've been discussing, as well as what the need for that capacity is.  And that's a function of things like the underlying supply mix, the underlying demand; that determines what the need is.

So how much capacity is needed, what is the cost of that capacity, how much energy is needed, what is the cost of that energy, what is the emissions profile of that energy, et cetera.


Those are significant determinants and in our view are among the most significant determinants; namely, what it avoids, what it defers, what it offsets.


And therefore, this is why we've been discussing fuel prices, because the savings from offsetting more expensive forms of energy production, those savings are themselves a function of the costs of that other energy production, and those costs are themselves a function of many things, including fuel costs, and we've been discussing natural gas costs.


I think one thing that we haven't emphasized so much in our discussion so far is the idea that the need for replacement supply, yes, it's a function of electricity demand and it's a function of available supply.  And the available supply, we made simplifying assumptions that what we have today would effectively persist.  I think that to me personally is a key uncertainty:  To what degree the supply that will reach its contractual term over the next several years, to what extent will that supply be fully replaced like for like.


And I don't know, that's a moving target, and this is why I emphasize that the need for capacity is itself a moving target.  Ballpark, we can say that in the mid 2020s we will see a need arise for additional supply in Ontario.  What the extent of that need is is a moving picture.


I apologize for the rambling answer.  I think we've discussed them all.  Fuel costs, capacity costs, amount of capacity required, all of those things are themselves functions of demand, supply balance.  As well, of course, the cost of operating and extending Pickering itself.


MS. FRY:  Thank you.


MS. LONG:  Thank you, Mr. Elson.


Mr. Poch, Mr. Tolmie has been delayed in transit, so I'm wondering if you're able to commence now?


MR. POCH:  Happy to proceed, Madam Chair.  Please interrupt me whenever you want to take the break.  I think I'll be --


MS. LONG:  Okay.  Maybe half an hour, if you can --


MR. POCH:  I'll be lost in time some --


MS. LONG:  Okay.  I will interrupt you.


MR. POCH:  Very --


MS. LONG:  You have two documents here, do I understand, as compendiums?


MR. POCH:  Yes, there is a compendium --


MS. LONG:  And there's a page from the Ontario Planning Outlook?  Is that yours?


MR. POCH:  Yes, I think I sent the whole OPO.  I'm not sure we'll need to use it, but perhaps we could give it an exhibit number.  I may refer to it.  I have a hunch it'll be helpful to more of the witnesses --


MS. LONG:  You sent the whole thing?  Did you?  I just have one page, so maybe...


MR. POCH:  The one page is fine.  Is that the page with figure 5 on it?  Maybe not?  12?


MS. LONG:  I have figure 12.


MR. POCH:  Wrong page.


MS. LONG:  Let me just check that it's not in your compendium.


MR. POCH:  All right.  We may not need it, so let's -- why don't we --


MS. LONG:  Okay.  Well, why don't we mark your GEC compendium for panels 3A and B?  Can we mark that?


MR. MILLAR:  That's K12.1.
EXHIBIT NO. K12.1:  GEC CROSS-EXAMINATION COMPENDIUM FOR OPG PANELS 3A AND B.


MR. POCH:  Thank you.


MS. LONG:  Does the witness have that?


MR. PIETREWICZ:  I do.  Thank you.


MS. LONG:  Okay.  And if you're going to refer to anything else you'll let me know.

Cross-Examination by Mr. Poch:

MR. POCH:  Thank you, Madam Chair.


Mr. Pietrewicz, if we can start on page 2 of the compendium.  This was a slide you provided that indicates it was sourced from the Ministry of Energy in the middle of 2015, and there's the two arrows in the middle.


I take it in effect the arrow on the left is a yes scenario and the arrow on the right is a no scenario of what's going to happen, what the next stages are.  Am I correct that we're kind of at that point now?  The next step will be the long-term energy plan?  We're just prior to that?  We're in that blank space between the grey zones and this chart?


MR. PIETREWICZ:  Whether that's complete I'm not sure.  Certainly we are awaiting the release of the 2017 LTEP.


MR. POCH:  All right.  And that will embody the government's decision, or firm up the government's preference on this question of Pickering extension.


MR. PIETREWICZ:  I couldn't speak to what the government will say --


MR. POCH:  All right.  Fair enough.  I'll come back to that in a minute then.  Let's carry on.


On the next page of the compendium you refer to the steps that the IESO was -- it contemplated at the time of your reports.  And this was, I guess, October of 2015.  This page comes out of the October report.  And at the bottom there you'll see that you're going to continue to assess the options and the alternatives and the demand supply outlook and make -- have contingency plans in place in case extended operations doesn't occur, and continue to develop mechanisms to secure supply and demand-side resources.


I take it you're in that mode now?


MR. PIETREWICZ:  Yes.


MR. POCH:  All right.  And is there -- will there be another update to your studies in the near future?


MR. PIETREWICZ:  Which studies do you mean?


MR. POCH:  These studies about the net impacts of Pickering, the various Pickering extension options.


MR. PIETREWICZ:  Oh, I see.  If I'm not mistaken -- and I wrote this.  It's just been a while since I read it.


MR. POCH:  I understand.


MR. PIETREWICZ:  I think what I had in mind here is more along this contingency planning and the likelihood or in the event that Pickering does not proceed, so, yes, that is ongoing.


MR. POCH:  All right.  But broader question:  Will you be redoing your analysis, updating your analysis, the types of analyses that have been documented here in March and October of 2015?  Are you contemplating redoing that for the government or for your internal purposes in the coming months?


MR. KEIZER:  Madam Chair, I thought we were talking about the purpose of the witness being available was to deal with the 2015 study, and the issue of it, not the updates or changes or new study or the requirement to do a new study, which was the context of the motion that we dealt with way back --


MR. POCH:  I'm not asking my friend to do a study, Madam Chair.  I read your -- like my friend Mr. Elson, I read your -- I reread your motion decision.  The Board was quite clear they're not going to -- they don't want to ask IESO to redo a study for the purpose of this hearing.  That's not my question.


MR. KEIZER:  Well, if it isn't for the purpose of this hearing, what's the purpose of the question?


MS. LONG:  I'm not sure, Mr. Poch, so OPG and the IESO have stated that there is no more current update --


MR. POCH:  I understand.


MS. LONG:  -- than what we have in front of us, and I'm assuming that that holds true or we would be advised, and we have not been advised --


MR. POCH:  I didn't -- I didn't -- wasn't suggesting there was one.  I was --


MS. LONG:  I know, so I think what you're asking is in future, I mean --


MR. POCH:  Yes.


MS. LONG:  -- in future do you plan on doing one, and are you asking if asked by the Ministry of Energy?  I mean, I'm just not sure what your question is.  I mean, I think they're saying they're going to do updates, but --


MR. POCH:  I'm just wondering what their plans are for doing updates, if they have any plans for doing updates, because the Board may want to -- may choose to defer its decision, for example, if an update was imminent.  I would think it's a relevant factor for us wrestling with these issues.


MR. KEIZER:  I still believe it's outside the scope of your original determination that we're here to consider.  This -- what has been tendered in evidence today and what may or may not happen in the future isn't -- I don't think is the evidence that's currently before you.  I mean, it's, you know, it's -- your assessment is based upon what you believe as to the aid that this report will provide to you to understand the nature of the expenditures that are being placed before you regarding Pickering extended ops.


MS. LONG:  I agree with Mr. Keizer.  We have confirmation that there is no update, and the evidence we have before us is the evidence on which we have to make our decision.


MR. POCH:  Okay.  Mr. Pietrewicz, in the compendium I've reproduced the Hansard that was previously filed by my friend Mr. Elson, and at page 5 of the compendium the Deputy Minister, Mr. Imbrogno, speaking after the Minister handed it to him, indicated that the matter of Pickering extension will return to the government after both the OEB and the CNSC have looked at it and, in the words of the Deputy Minister:

"After we have all the information will report back once they have gone through the regulatory process with the OEB and the CNSC."

And later on in page 7 of the compendium, Mr. Tabuns asks, "You've not yet made a final decision to extend to 2024, is that correct?"  And he indicates that's correct.  Is that the current status, as far as you understand?

MR. KEIZER:  I don't think the witness can answer for the Deputy Minister.

MR. POCH:  I just want to know what the witness's understanding is as the operator of the system, and the planner of the system.  I think that shouldn't be a difficult question.

MS. LONG:  Are you asking about the current status, or are you asking about the status in 2015 when he prepared the report, which is the subject of what we're talking about here, what his assumption was?

MR. POCH:  I want to know the --


MS. LONG:  This is October 26, 2016, this Hansard excerpt.

MR. POCH:  Yes, and at that time, the government indicated that they await your report before making a final decision.  I'm wondering if that's -- as far as the witness is concerned, that's indeed still the situation.

MR. KEIZER:  I don't know if he can speak for the government.  You're putting to him statements made by the deputy.

MR. POCH:  To the best of his knowledge.

MS. LONG:  I don't want to get into the witness interpreting a discussion in Hansard.

MR. POCH:  I'll move on.

MS. LONG:  I think that's straying beyond what he can do.

MR. POCH:  I want to clarify.  I think you said last day that this $130 per kilowatt per year for capacity is, as you said, an indicative figure.  It's what a fresh single-cycle gas plant would cost to build, but you wouldn't in fact call for one to be built in the -- at least as you saw at the time of your study, because it would be a short-term need.  It was just an indicative value, and there are other resources that you can draw on that wouldn't require construction of a plant?

MR. PIETREWICZ:  Yes, that's what I said.

MR. POCH:  All right.  And I believe you've said in the evidence that you in fact haven't studied the potential for demand response.  You have a government directive for a 10 percent reduction by 2024, I believe it is.  Is that right?

MR. PIETREWICZ:  I don't know when it's by.  But yes, we have a directive to achieve something like 10 percent of Ontario demand peak reduction through demand response.

MR. POCH:  But you haven't actually studied what the potential is and what it could be beyond that, for example?  At the time you did your study, you didn't have any, certainly.

MR. PIETREWICZ:  Correct.  At the time, we did not rely on anything like that.  Since, of course, we have launched things like demand response pilots, demand response auctions.

We are in the process of developing an achievable potential study as part of the Conservation First framework interim review.  So there are bits of information out there.

MR. POCH:  On page 10 of the compendium, I've reproduced a page from OPG's evidence where they indicate, in the area I've highlighted, that the system economic value is positive because Pickering available -- having Pickering available reduces the need to operate more expensive gas-fired capacity, and the costs associated with citing and building gas-fired generation.

I take it from what you just said that you don't agree that in fact is a cost that Pickering would avoid -- the latter part of that statement, that is citing and building additional generation?

MR. PIETREWICZ:  It could, it could.  Let's -- it could.  For example, the capacity that would be required to replace Pickering, as I've said, could come from a number of places.

It could involve conceivably expansions to existing sites.  Insofar as that's the case, it would involve capital, it would involve work.

MR. POCH:  But a moment ago, you said you wouldn't envision that's likely in fact for the short-term needs you were envisioning, at least at the time of this study, and I don't think anything changed.

MR. PIETREWICZ:  I see, yes.

MR. POCH:  You wouldn't in fact expect that that would be the de facto response.

MR. PIETREWICZ:  That's right.  I don't think a new build fresh without access to land, without access to wires, without existing community support, I don't think that might be an option.

MR. POCH:  Right.  So realistically, the 130 stands for some mix of resources, greater reliance on contracts that are otherwise ending, greater reliance on imports, greater reliance -- just running the gas plant more, more demand response perhaps, more Quebec imports.  The things Mr. Elson spoke to, that is in fact what you would envision in the real world, and that is what you were envisioning.

MR. PIETREWICZ:  That's fair.  We envision a portfolio -- again, a gas plant is an indication.  It reflects a cost we have actually paid in the province.  It's a pretty decent indication.

MR. POCH:  Okay.  I did want to ask -- on page 13 of the compendium, I've included -- let me get you to explain what this document is.

It's labelled as the "NERC long-term reliability assessment, 2016."  Am I correct that as part of your arrangements with NERC, which is the reliability council for the northeast, you annually file an update of your ten year out expectations and how that impacts reliability, correct?

MR. PIETREWICZ:  Yes, to the North American Electric Reliability Corporation, NERC, yes.  Whether it's annually or not, I forget.  But I think it is annually, as well as some interim reporting.

MR. POCH:  Do you recall when this particular -- I didn't find a date on it.  I gather it's in the latter part of 2016 that this would have been filed?

MR. PIETREWICZ:  I think so.  I recognize some of the language.  We in planning contribute to this, and do it together with others in the IESO.

MR. POCH:  Good enough for our purposes.  On page 13 of the compendium, which is page 2 of what they call the narrative guide, but in fact it's the narrative guide with your answers filled in, correct?  With your data embedded in the question sheet?

MR. PIETREWICZ:  Yes, I think that's what it is.

MR. POCH:  I see here there's a peak season demand in the table there.  There's your expectation of peak demand going out to 2026, and then the next line is demand response.

I just wanted to know if you can explain, given that that 10 percent demand response we spoke of a moment ago, why this number is less than 10 percent of the internal demand.

MR. KEIZER:  Sorry, the 10 percent I thought related to expected demand response, and now we're talking about 2016.  I'm trying to tie what this report in 2016 has to do with the rationale for the witness being here in the first place in terms of assessing the report, and the number you're making reference to.

MR. POCH:  Well, the witness has given us -- there is load forecast in the report.  Here's the load forecast showing demand response and doesn't match up to what we understood was the Minister's directive.

I understand there is an explanation.  I just thought I would clarify.

MR. KEIZER:  But why are we relating it to the Minister's directive?

MS. LONG:  I'm not sure.  Mr. Poch?

MR. POCH:  The Minister's directive -- let me back up, then, Mr. Pietrewicz.  The 10 percent goal was from the 2013 long-term energy plan, correct?

MR. PIETREWICZ:  I don't remember, but --


MR. POCH:  It predates your studies that are in your evidence in this proceeding?

MR. PIETREWICZ:  I think we respect that kind of ballpark within our studies.

MR. POCH:  Okay.  I was looking for how it shows up in your study and elsewhere, and I saw these numbers which you provided to the NERC and it didn't seem to be there.  I wanted to know where the difference appears in your study.

MR. PIETREWICZ:  Sure.

MR. POCH:  Or if it appears in your study.

MR. PIETREWICZ:  It does and it's a simple answer -- or maybe complicated one.

MR. POCH:  Let's go for the simple one.

MR. PIETREWICZ:  In the chart that you provided -- is it in the compendium?

MR. POCH:  Yes, and this is the page where I think the page from the planning -- apparently the page that was -- I just referred to page 9 of the attached document and page 9 of the appendix.  I'm not sure that people have that in front of you.  So if we can proceed without reference to that, it will be simpler.

MR. PIETREWICZ:  Sure.  And the simple answer is we were planning on, in the planning outlook, in these analyses, something like a total --


MR. KEIZER:  I don't mean to interrupt the witness, but are we still talking about what we're doing today, or are we talking about where it is in the report?

MS. LONG:  I think we're talking about where it is in the report.

MR. POCH:  Yes.

MS. LONG:  Where is it in the report?

MR. KEIZER:  Sorry for my confusion.  I just didn't understand why we were talking about the outlook.

MR. POCH:  Why don't we start with that?  What did you assume for demand response in your report?

MR. PIETREWICZ:  I'll go from memory, and it's roughly as follows.  Something like 2400 megawatts of demand response in total, of which maybe 1,300 or so, 1,400, maybe 1,200, but more than 1,000 megawatts we show as supply resources.  That's the stuff that we can dispatch and whatnot.  That's things that we would call -- would previously have called, you know, demand response 3 or today would call demand response auctions.

So there's about 1.3 gigawatts, 1,300 megawatts or so of demand response that we call as a supply resource.  But there's another 1,100 megawatts or so that we embed into the net demand forecast itself.  And that's things like time-of-use effects, right, as well as the ICI.  What does that stand for?  Industrial conservation initiative, I think it stands for.  Yeah?

So those two things are reflected already in the demand, so the demand that you will see is already net of those two things, and there are slightly together over 1,000 megawatts, plus another 1,300 or so megawatts of demand response shown in the supply, so together we say there's 2,400 megawatts of demand response.

MR. POCH:  Now, you've had a discussion with my friend about the possibilities of imports from Quebec, and I understand that at times of peak you've got to reflect whatever the transmission rates are at the time.  But is my understanding correct that you could take energy from them for most of the year without -- additional energy from them for most of the year without worrying about the transmission constraint?  Obviously there is still a limit, but that the constraint is more an issue for peak capacity?

MR. PIETREWICZ:  We certainly can take more energy from Quebec on a non-firm basis, and we do.  They export to us all the time.  In the past couple of years they've exported some terawatt-hours to us annually.  Some of that has stayed in Ontario.  Some of it has left Ontario.  What the frequency of that is I simply don't remember.


But, yes, that is stuff that -- imports into Ontario that can be accommodated when possible and when economic.

MR. POCH:  And so when you in your report comment that one of the benefits of Pickering extension is reduced carbon impact, leaving aside the point that Mr. Elson was talking to you about, which is the effect that the cap might have to -- the cap and trade that may -- that picture changes, to the extent you actually can take power from -- energy, I should say, from Quebec much of the year additional, then of course that would be a situation where there wouldn't be a carbon impact, at least domestically --


MR. PIETREWICZ:  Domestically --


MR. POCH:  -- Canada domestic --


MR. PIETREWICZ:  -- I think there would be a carbon impact more broadly.  For example, now that in this hypothetical that you're mentioning where we are taking more clean energy -- presumably clean energy from Quebec, someone else who -- so we're taking clean energy from Quebec to displace otherwise non-emitting energy, nuclear.

MR. POCH:  Right.

MR. PIETREWICZ:  What does that mean?  Someone else from Quebec would have normally sold it to New England, I'm thinking, who is a predominantly fossil system, is now not receiving the benefit of that.

So on a high-level, northeastern seaboard basis I'm not sure whether that would have no impact, which was your question.  On the domestic it would have an impact.  It would change how much, for example, gas we would have to burn.

MR. POCH:  Okay.  Let's move on to the question of the load forecast.  And I'd like to just clarify at least directionally what your studies tell us.  If you turn up at the compendium page 20 and 21.  This is from GEC 43.  And you show us there at the bottom of page 20 and carrying on to page 21 of the compendium what the forecasts that were used in the prior case before the Board.  And they were -- at that time, if you just look at the net energy for 2020, for example, you had a low, medium, and high scenario there 139 and 148 in the low and the medium scenarios.

MR. PIETREWICZ:  Are you on page 21 of the compendium --


MR. POCH:  Yes, page 21, and it's -- I just highlighted it there just as background here.

MR. PIETREWICZ:  Oh, I'm sorry, I --


MR. POCH:  Move through the time.

MR. PIETREWICZ:  Yes.

MR. POCH:  Right.  And then if you -- just to put it in context, if you -- you earlier referred to the Ontario Planning Outlook current load forecast where there are these four scenarios, and this is at page 22 of the compendium, and if you look in the bottom table there -- and in scenarios A and B in 2020 the numbers are 138 and 142, so down slightly in the low and down more significantly in the B scenario, correct?

MR. PIETREWICZ:  Compared to the other page you were talking about?

MR. POCH:  Yeah.

MR. PIETREWICZ:  Yes, I see it now.

MR. POCH:  Okay.  And in the Ontario Planning Outlook just -- I've just included a reference -- the graphic version of that in page 25 of the compendium.  We see the bottom line of that chart at the top is the historical trend to 2015, you know, where you were at when you were doing your reports.  And it was downwards, fair?

MR. PIETREWICZ:  Yes.

MR. POCH:  And over at page 26 are the energy demands for the various scenarios that I've put in boxes, the letters there, just if anybody is looking at it in hard copy in black and white so you can make sense of the legend, and the B and A scenarios tend to go slightly downward, and then you imagine they're going to start rising again in the latter part of the next decade?

MR. PIETREWICZ:  Yes, I see that.

MR. POCH:  Right?  Now, you described these scenarios earlier in this case, last -- I guess it was last week or the week before, as the B and the -- rather, the C and the D scenarios were specified with a more marked substitution of natural gas by electricity for space and water heating in the residential and other sectors.

I take it that was -- at the time this was done that was a live prospect and it -- since then the government has deferred that more aggressive fuel-switching balloon that they floated.

MR. PIETREWICZ:  I can certainly speak for the first part of your question.  Yes, at the time this was looking at actions contemplated by the climate change action plan, which involved greater electrification within the economy.

As to the second point, whether it's -- I forget exactly the words you used -- I'm not sure.

MR. KEIZER:  Just so I can understand, sorry, when you speak about the time that it was contemplated are you talking about September 2016, which is the date on this report, or are you talking about the 2015?

MR. POCH:  Well, I guess this report would not yet have been available at the time you did your study; is that right?

MR. PIETREWICZ:  Correct, this report that you're referencing with the four lines on it, that's from the Ontario Planning Outlook --


MR. POCH:  Right.

MR. PIETREWICZ:  -- which was published in September 2016.

MR. POCH:  And so you would have been using a load forecast, based on what we looked at a few moments ago, that would have been slightly higher than the A and the B curves here but not as high as the C and the D curves.

MR. PIETREWICZ:  It depends which year and it depends if you're talking about energy or peak.  It varies, but generally it's in the ballpark of B and C in some years, in the ballpark of A and B in others.

MR. POCH:  Fair enough.  And so just in terms of what's happened in the real world since then, there was a suggestion we would see a lot of fuel switching and the government eased off that gas pedal, if you will -- the brake pedal, I guess it is for that.

So in terms of where the world is going right now, in the next few years -- obviously, this might change by the time we get to the end of the Pickering extended operation phase.  But at this point, we're probably looking at a load forecast that's a bit lower; it's more like your low scenario in your 2015 studies than your medium scenario?

MS. LONG:  Mr. Poch, I'm not sure what you're asking him.  Are you asking him to predict the future?  I let you ask these questions because he raised four different scenarios in his testimony the last time, but it was in the context of what he considered in his report.

You seem to be going beyond that now and asking him to predict the future which --


MR. POCH:  I first wanted to clarify that in fact he did not consider these four scenarios in his report; they didn't exist then.  Is that right, sir?

MR. PIETREWICZ:  That's correct.  Some elements of them could have been embodied.  For example, the idea -- you mentioned a gas pedal.  I wouldn't say that we've taken our foot off the gas pedal when it comes to electric vehicle promotion.  I think in fact if anything, that's been enhanced through added incentives.

I think we've been aware of the electric vehicle issue for some time.  Although I can't recall, it may have shown its way into our 2015 analyses.  And the rest of it is a bunch of trends that we're continually looking at, whether it's changes in electricity intensity in residential commercial sectors, whether it's the state of the industrial sector, all of that.

Some of the things that are present in these scenarios could have been contemplated in the 2015 outlooks as well.

MR. POCH:  All right.  Well, perhaps it's just simpler if you turn to page 27 of the compendium.  We just took there the numbers you reported to NERC that we referred to a moment ago.  More recently, that's in the bottom of our graph -- I literally cut and pasted the figures above, but we reproduced it the bottom part of the table.  And I just included the numbers that you indicated in staff 130 you used in the two studies you filed before the Board.  Do you have that?

MR. PIETREWICZ:  I do.

MR. POCH:  Just showing that between your March and October study, the forecast -- this is peak, but I imagine the energy went up as well, tell me if I'm wrong -- went up slightly between your March and your October study?

MR. PIETREWICZ:  Correct.  And that was a detail -- I think we had put the demand response in the wrong place previously.  I think we included it as a demand, within the demand, whereas this time we put it in the supply.  So the resource balance would have been the same.

MR. POCH:  All right.  And then today, in terms of what the IESO is reporting to NERC, in fact the forecast is down significantly?

MR. PIETREWICZ:  What I want to check -- I'm not sure, and the reason I want to check is typically at the IESO, there are two ways of reporting demand.  It's frustrating even to me.

It's not a simple question any more to ask what was the demand, because the first question is do you mean good demand, or total demand.  And then you say does the total demand include the effects of ICI and whatnot.

So I'll tell you this.  The demand you will see on our website is, strictly speaking, the actual demand on the IESO controlled grid.

MR. POCH:  Okay.

MR. PIETREWICZ:  Subsequent to that, we will correct it for weather, so it's comparable to other weather corrected series.  In the planning group, we also not only consider the IESO controlled grid demand, but the demand on the distribution systems which is being supplied by things like distributed generation, acquired through things like fee and tariff programs.

The bottom line is that for the same demand, the planning representation of the demand will look higher.  Why?  Because it's including the demands that are being served by embedded generators.  Because those demands are being served by embedded generators, again all this fit and microFIT resources, those demands are not seen on the grid. And of course, as the grid operator, they want to know what's going on on the grid.

The reason I mention that is I'd have to clarify whether these numbers are in fact citing the IESO grid control demand, which is a subset of a broader province which includes distribution systems.

MR. POCH:  Before I trouble you to give us an undertaking, maybe it will be easier if you can just confirm.  In your studies, when you did sensitivity analysis -- and we'll come to this in a minute -- in fact, we can go to that right now.

If you go to page 30, we didn't see a comparable -- same form of sensitivity analysis in your studies you filed.  This was the prior one you filed in the previous case before the Board, or we filed in the previous case before the Board in fact, and it showed that if demand was lower, was at 139 terawatt-hours in 2020 rather than 148, that the continued operation -- at that point, we were looking at till 2020 -- was going to cost 760 thousand, three quarters of a billion dollars more than you assumed.  Do you see that?

MR. PIETREWICZ:  I do.

MR. POCH:  And then we also obtained at that time and filed the 2014 study and that sensitivity had increased, as you'll see on page 32 of our compendium, with a low demand scenario which I assume if you look at -- this was comparing the 2014 update to the 2013 study, as you can see from the heading.  And you can see that the .76 is reproduced there as what you found in the earlier study, and that sensitivity had increased.

In fact, a low demand scenario now led to a loss of 1.77 billion for extending it to 2020, which was what we were considering at the time, and that low demand would have been the same -- I assume would have been, correct me if I'm wrong -- that same assumption of 139 rather than 148 in 2020, correct?

MR. PIETREWICZ:  Hold on, I'm a little -- I'm trying to catch up with you.

MR. POCH:  The 76 was in the earlier study, and in the earlier study we saw that was a scenario where demand came in at 139, was forecast to be 139 in 2020 rather than 148, and you update that and the situation had changed further, and in fact --


MR. KEIZER:  Madam Chair, just for a moment.  I'm looking at the studies that my friend is referring to, and my question is that these are different projects than what you have before you.

MR. POCH:  I'm moving in that direction.  I'm trying to get comparable numbers in the current study, which I didn't find and want to know where they are.

MR. KEIZER:  I see.  So you're showing these as not being indicative of a continuing trend, but rather you did this in the previous studies, where are they in the current study.

MR. POCH:  They may be indicative.  I'll let the witness tell us.

MR. KEIZER:  It's a different project.  That's why I raised it.  The question is it's related to not the extension of Pickering, but Pickering continuing --


MR. POCH:  This was at the time looking at continuing Pickering to 2020 as opposed to taking it to 2022-2024; correct?

MR. PIETREWICZ:  Yes.

MR. POCH:  All right.  And to that extent, it was a different project?

MS. LONG:  What are you asking the witness, Mr. Poch?

MR. POCH:  Making sure we understand what the sensitivities were in the prior studies.  They were pretty significant for lower demand, right?

MR. PIETREWICZ:  Yes.

MR. POCH:  And that's because, the same as in your studies, if demand is lower, Pickering avoids less what you would assume would be gas capacity and gas commodity in your simplifying assumptions, your indicative assumptions, correct?

MR. PIETREWICZ:  Yes, among other things.

MR. POCH:  Okay.  Then if we turn to your studies, and I've reproduced some pages of that.  First of all, at page 33 of the compendium, I just put a page in so we have our terminology correct.

You see there the word Pickering extension; extension here is used as the difference between 2020 and the 22-24 scenario, right?  And that's the way we're using it in this case?

MR. PIETREWICZ:  Yes, it's a longer operation relative to 2020, yes.

MR. POCH:  And what we see between your -- if you go on to the next page, what we see in your October study is that by moving -- first of all, by moving production from the 73 terawatt-hours you'd assumed in the March study to the 62 terawatt-hours OPG informed you was their best -- and still informs us is in this case it's their best guess, their best estimate, we see that the savings dropped to -- are down to .3 in the 62 scenario.  The 62 is on the right there.  It's a little blurry in the reproduction, but the net savings is the $300 million, correct?

MR. PIETREWICZ:  Yes.

MR. POCH:  All right.  And if you go to the next page, page 35 of the compendium, you see from the prior study, the March study, at the time when you were assuming 73 terawatt-hours the savings were more like 600 million.

MR. PIETREWICZ:  Yes.

MR. POCH:  So that change in production halved the savings for -- and that's the savings of '22/'24 versus 2020 as the base line, correct?

MR. PIETREWICZ:  Correct.

MR. POCH:  And is it reasonable to assume that the 148 -- there is no consideration of the 2018 scenario in the October study.  There is in the March study, and that's where that $148 million in savings if we shut it down in 2018 appear that you spoke of with Mr. Elson earlier.

For the same reason that the 607 has fallen to 300 million, would it be reasonable to expect that the 148 million in savings would have roughly grown to roughly twice that figure for the -- it would be a relatively symmetrical effect.

MR. PIETREWICZ:  I'm not sure.  Let me think about that.

MR. POCH:  Okay.

MR. PIETREWICZ:  I can just do that right now.

I can see why less energy from Pickering, for example 62 terawatt-hours versus 65 versus 73, I can intuitively follow why that would lead to a lower benefit.  Why?  Because there's less -- it's doing less displacement, and you've described that.  That I can follow.

As to whether a lower production would mean a higher benefit of shutting it down early, I still can't follow the logic.

MR. POCH:  Well, let me put it to you.  If a lot of the benefit of Pickering is avoiding the higher costs of fuel and capacity, if it's avoiding less of it because it's producing less, then you save less, and my question is, would the same thing happen on the 2018 versus 2020 side, that the -- whatever benefit was built into that minus 148 offsetting costs, the costs were greater, but whatever benefit was would have declined because of the less production, so that number would go up?  Go up in absolute value?

MR. PIETREWICZ:  The savings of going to 2018 versus 2020, I mean, we showed savings.  The fact that they're a couple years less of Pickering to pay for, that's what we talk about savings.  So to your question of whether those savings would be increased --


MR. POCH:  Yes.  Because Pickering -- running Pickering to 2020 versus 2018 would have produced less benefit than you had prior previously assumed.

MR. PIETREWICZ:  Where I'm struggling is to see the connection between this scenario of going to 2018 and the higher energy --


MR. POCH:  Well, if you look at the bottom table there, running it to 2020 adds $148 million in costs.

MR. PIETREWICZ:  Yes.

MR. POCH:  And that 148 is just like all those bar charts we've been seeing.  It's the sum of pluses and minuses.

MR. PIETREWICZ:  Mostly pluses in this case.  It's Pickering operations for another couple of years.

MR. POCH:  Right.  And one of the pluses would be the relatively low fuel cost generation from Pickering.

MR. PIETREWICZ:  Yes.

MR. POCH:  And in the -- because moving from 73 to 62, you would have had less of that plus.

MR. PIETREWICZ:  Where I'm fuzzy on -- not fuzzy, but why I don't want to alliance (sic) to a number here is because --


MR. POCH:  I'm not asking you to give us an absolute number.  I'm really just asking directionally.

MR. PIETREWICZ:  Conceptually, before 2020 we have a reasonably decent supply mix, a decent supply balance, right, and therefore I wouldn't expect in this analysis for the avoided gas benefit to be that great in the period up to 2020.  That's why we mention that it really hits its stride in the mid-2020s when we do start to see deficits that would otherwise occur.

MR. POCH:  And that's mostly on the capacity front, is it not?

MR. PIETREWICZ:  Capacity and reduced nuclear production if you were to refurbish nuclear -- if you were to shut down Pickering --


MR. POCH:  Can I paraphrase your answer as, directionally the 148 savings would increase, but you're not -- you wouldn't assume it doubles like the other halves.  You can't make that assumption.  It's not that straightforward.

MR. PIETREWICZ:  If you wouldn't mind stating the question again?

MR. POCH:  In the comparison between 2018 and 2020 made in March, you show that 2018 saved $148 million.  With the change from 73 terawatt-hour production rate over a longer period to 62, directionally would we expect those savings to increase?

MR. PIETREWICZ:  I'm not sure.  Again, I'm fairly clear on why this savings would change with extended operations, comparing two different levels of production.  I intuitively cannot see why the savings would increase in the 2018 scenario relative to 2020.  It sounds like I can't think of the answer on the spot.  I'm not sure if that follows on what you're saying.

MR. POCH:  Do you want to think about it and get back to us, or will that give you an opportunity to answer this question, or are you going to be in the same conundrum?  I don't want to put you to trouble if it's not going to help us.

MR. PIETREWICZ:  I think it just needs some thought.

MR. POCH:  All right.  Why don't you take some time to think about that.  If it's acceptable to my friend, get an undertaking, and you can respond to that question if --


MR. KEIZER:  Over and above what he has already indicated on the record, which is that he intuitively doesn't see how that could arise, but -- is that -- you're asking him to add to that answer or confirm that answer --


MR. POCH:  I don't think I said that.  I think my friend is paraphrasing incorrectly.  I think the witness -- and Mr. Pietrewicz, you should speak for yourself here, but I interpreted what you said as, it's not simple and you want to think about it, and you're not sure what the effect would be.

MR. PIETREWICZ:  That, and intuitively I don't see why it would result in the bigger benefit.

MR. POCH:  Ah.

MS. LONG:  So the option is to you, Mr. Pietrewicz.  If your answer is intuitively you don't understand where Mr. Poch is going, that's a valid answer, but it's also a valid answer that you want to take some time and think about it, so the choice is yours.

MR. PIETREWICZ:  I'd be happy to think about it.

MS. LONG:  Okay.  Well, why don't -- can we mark that as an undertaking just so we don't lose it.  You can think about it at the break, which we're going to take now, but certainly if you need more time to think about it, it's something that you can report back to Mr. Poch on.  We want to give you time to think that through.  Is that acceptable, Mr. Poch?

MR. POCH:  Yes, that's --


MR. MILLAR:  The undertaking is J12.4.
UNDERTAKING NO. J12.4:  IN THE COMPARISON BETWEEN 2018 AND 2020 MADE IN MARCH, IT IS SHOWN THAT 2018 SAVED $148 MILLION.  WITH THE CHANGE FROM 73 TERAWATT-HOUR PRODUCTION RATE OVER A LONGER PERIOD TO 62, TO ADVISE WHETHER DIRECTIONALLY WE WOULD EXPECT THOSE SAVINGS TO INCREASE.

MS. LONG:  Okay.  And we're going to take a break now for 20 minutes, and then Mr. Poch, I think you have about 15 minutes left, and then we're going to move on to Mr. Tolmie, okay?  Thank you.
--- Recess taken at 11:26 a.m.
--- On resuming at 11:48 a.m.

MS. LONG:  Mr. Poch, my apologies.  I looked at the wrong time estimate.  I didn't mean to give you a panic, but you have about forty minutes left.

MR. POCH:  Thank you, Madam Chair.  You saw the panic in my eyes.  But I will try to shorten it up, nevertheless.

MR. KEIZER:  Sorry, Mr. Poch, just before you continue, the witness mentioned to me that he did have an opportunity to consider your last question further over the break.

MS. LONG:  Good, let's deal with that now.

MR. PIETREWICZ:  Over the break, I thought about the question and I contacted one of my staff back at the shop and considered your question.  And it confirms my initial suspicion, which -- it doesn't make sense.

The question was around whether moving from 65 terawatt-hours or 70-something terawatt-hours to 62 terawatt-hours, while that results in a reduced benefit for extended operations, whether that would have an implication on the benefit or disbenefit of earlier shutdown of Pickering.  And I confirm that no, it has nothing do with it.

Why?  Because as we discussed, 65 terawatt-hours versus 62 terawatt-hours represents the incremental amount of production that would be seen in an extended Pickering operations scenario.  That's the relevance.  In a world of extended operations, is it better to have more energy from Pickering or less, and we've shown that the more energy in that case, the better.  That's very distinct from what we're talking about --


MR. POCH:  Let me interrupt to correct the numbers.  We were looking at 73 versus 62, just so we don't confuse the record.

MR. PIETREWICZ:  Okay, sure, sure.

MR. POCH:  Just so we don't confuse the record.


MR. PIETREWICZ:  Fine.  But the direction, meaning in a continued operations scenario out to 2022/2024, less energy tends to diminish the value for reasons we described, which is it's displacing less gas, et cetera.  That doesn't have relevance for the question of whether extended operation to 2020 versus 2018.  The two are separate.  The value of shutting down Pickering earlier is not related to the issue of how much more energy can we get in an extended operations way.

MR. POCH:  I totally understand that.  Obviously, we're talking about different lengths of time.

But for the two or three years we're talking about, 2018 to 2020, if you run Pickering, one of the benefits it provides is basically very low fuel cost compared to whatever you would have to run otherwise, which would be gas, or imports, what have you, correct?

MR. PIETREWICZ:  Yes, if you run Pickering between 2018 and 2020, that is one of the benefits.

MR. POCH:  So if proportionally -- in your March analysis, you assumed it would run for that period of time at the rate equivalent to the 73 over the longer period.  If it's producing less in the 2018 to 2020 period, something commensurate with the 62, isn't it obvious, then, that then it's not displacing as much gas and other resources?

MR. PIETREWICZ:  Okay.  I think that has nothing to -- you're drawing an analogy I think, rather than --


MR. POCH:  I'm not asking you to deal the math, because the math isn't linear.  I agree with that.

MR. PIETREWICZ:  If Pickering operates till 2020 and produces more energy versus less energy, in that kind of world?


MR. POCH:  Yes.


MR. PIETREWICZ:  Yes, that could have an impact on how much supply it displaces.  But that has nothing to do with the other scenarios we're talking about.

MR. POCH:  Fine.  But in comparing 2020 to 2018, when you did so, you found 2018 saved us 148 million.  If you do the same comparison and assume a level of output at Pickering that's lower, then presumably the benefit of 2020 versus 2018 reduces, so the number 148 -- instead of saving 148, we should save more.  Isn't that just straightforward logic from what you've said?

MR. PIETREWICZ:  No.  Maybe, maybe not.  Why?  Because some of the energy that is being produced up to 2018 –- again, Pickering extended operation hits its stride beyond 2020, when there's more to displace, when the needs for additional supply are greater.

Up until 2020 there might be even a sweeter spot.  Maybe up to 2020, there might be even a sweeter spot.  Maybe up until 2020, it's not as effective in displacing other things as it would be if it was slightly less energy.  One could save on fuel costs and still displace the same amount of energy, so it's not necessarily.

MR. POCH:  Is the answer then not not necessarily, you just don't know?  That would require more in-depth analysis.

MR. PIETREWICZ:  The answer is for sure not necessarily, and it's a function of other things that I can't just compute.

MR. POCH:  The factor that I spoke of, though, would press it in the direction I spoke of; that is all other things equal, less energy from Pickering in that period means less displacement of other resources, means less benefit to 2020 versus 2018, or more benefit to shutting it down earlier?

MR. PIETREWICZ:  In a world where all other things are equal, perhaps, but they're not all equal.  In fact, there will be surpluses in period, which case additional energy will not be particularly helpful.

MR. POCH:  And you haven't done that analysis?

MR. PIETREWICZ:  Sorry, which analysis?

MR. POCH:  You didn't do an analysis comparing 2018 to 2020, based on the new information OPG provided, which is that it should be 62, not 73, over the longer period?

MR. PIETREWICZ:  I think you're mixing the concepts.  The question of --

MR. POCH:  The rate of output, with a reduced rate of output?

MR. PIETREWICZ:  Correct, we adopted OPG's projections of Pickering production up until 2020 or up until 2018, correct.  In contrast, for extended operations scenarios, OPG provided varying levels of output, which we've also done

MR. POCH:  And when OPG updated their numbers for how -- what they think the outages would be, and what have you, what their production would be, you didn't go back and run the 2018, 2020 numbers.  You didn't get an update for those, because you weren't looking at that at that point.

MR. PIETREWICZ:  Correct.  In October, we were focusing on the extended operations scenario.

MR. POCH:  A few moments before the break, we were talking about the load forecasts, and I had taken you to the earlier sensitivity analyses you've done, because I was having trouble finding one in the current forecast.  So let me go back to that.

First of all, let's start with -- there were a couple of things we left hanging.  On page 27 of the compendium, I had reproduced the numbers in your two studies in March and October 2015, and for comparison to the world as it's unfolding -- or as you currently see it unfolding, I produced the numbers you filed with NERC, and you expressed some hesitancy in using those numbers.  You weren't sure what they included and didn't include.

I don't think I got an undertaking.  Perhaps I could ask you if you could just provide us with the numbers consistent with the NERC numbers there on a consistent basis to the ones you did in your study.  I don't want to compare apples to oranges.  Is that easy to do by way of undertaking?

MR. PIETREWICZ:  Can you say again?

MR. POCH:  Either confirm that the NERC numbers on page 27 are on a consistent basis as the numbers you've used in your March and October studies; or if not, adjust appropriately so they would be apples-to-apples basis.

MR. KEIZER:  You mean reflect the NERC numbers at the time the study was done?  Is that what you're saying?

MR. POCH:  No.  These numbers -- he was just concerned that these numbers may not be measuring the same thing because of the way they treat, for example, distributed generation, or what have you.

And I'm just asking, if that's the case, could they adjust these numbers so we can compare them to the forecasts that are in your study compared to the current forecasts.

MR. KEIZER:  As to whether they create demand, or whether they're other kinds of demands?  Is that what you're saying?

MR. POCH:  Just change the numbers if they need to be changed, or confirm that they're on the same basis.

Do you understand what I'm asking, Mr. Pietrewicz?

MR. PIETREWICZ:  I do.

MR. KEIZER:  That's fine.

MR. MILLAR:  J12.5.
UNDERTAKING NO. J12.5:  TO PROVIDE ADJUSTED NERC NUMBERS ON PAGE 27 SO THEY ARE APPLES-TO-APPLES COMPARABLE, OR TO CONFIRM THAT THEY ARE APPLES-TO-APPLES COMPARABLE.


MR. POCH:  Thank you.  Now, if you turn to page 36 of the compendium, the other matter you've been discussing where things seem to have changed from -- the discussion you had with Mr. Elson was with respect to gas costs and carbon prices.  I want to make sure we understand.

In your study, you discussed what you thought might happen to carbon, but didn't include a monetized carbon value.

MR. PIETREWICZ:  That's fair.

MR. POCH:  Right.  And you did include gas as we've heard at $5.25 U.S. in 2015 dollars, and so on.  I just wanted to get a sense of -- but you did provide, and this is at page 38 of our compendium -- some analysis of what the combination -- combined effect of carbon and gas is, and I just wanted to see where we are on that graph with current numbers.

So I've taken, as you see, on page 36, a very simplifying assumption.  I just averaged the 2018 to 2024 values for Henry Hub future costs, and it comes out to just over three dollars.  Those are the numbers that OPG provided.  And then similarly on page 37 I've just averaged the carbon prices that OPG provided for the same period at 16 dollars and change a tonne.  And I want to your graphic, and I want to make sure I'm using it right, so you tell me.  Your graphic on -- which I've reproduced at page 38.  I took the -- I went along the bottom axis --


MS. LONG:  Could you wait a moment, please, Mr. Poch.

MR. POCH:  Sorry, yeah.  It's on your screen now.

MS. LONG:  You're referring back to this chart, are you?

MR. POCH:  To page 38 of our compendium, yes, which --


MS. LONG:  Thank you.

MR. POCH:  -- is page 23 of the IESO's...

And so using your graphic, if go along the bottom in that example to -- I've drawn it on in the red -- red lines to $16, and go up to the gas price line that's the -- similar to what we're seeing in Henry Hub futures today, and then go back out to the margin on the left, I get a value of about roughly $3.80 or something like that.  That would be the equivalent sum of gas plus carbon costs with those averages?

MR. PIETREWICZ:  Yes, you've used the chart correctly.

MR. POCH:  Okay.  And that compares to this -- I think you said it was at 4.9 dollars was the tipping point where economically I hear all your other concerns about system planning, but economically it doesn't make -- it becomes -- if we're under 4.9, if that's -- we're losing money on the extension, and so we're well below that, you'd agree.

MR. PIETREWICZ:  4.7 in 2015 dollars.

MR. POCH:  Right.  And I think Mr. Elson said 4.9 roughly in 2017 dollars, but that's fine, we can just speak in 2015 dollars.

So you'd agree we're well below that at this point, given these projections.

MR. PIETREWICZ:  This projection of gas that you've relied on?

MR. POCH:  And the carbon prices that were provided to us by OPG.

MR. PIETREWICZ:  Correct.  Or maybe we even provided those to you --


MR. POCH:  All right.  Fair enough.

MR. PIETREWICZ:  -- yes.  That is what the result yields.  The uncertainty, though, is what will the gas prices be, number one --


MR. POCH:  Of course.

MR. PIETREWICZ:  -- and number two, what will those carbon costs be.  I understand that only a couple of days ago Ontario had its first carbon auction.  I don't have the results of that, and we'll see where that goes.  What we project in the OPO, which is the series of carbon assumptions that you have, is what they call a floor price.

Our understanding is that in the carbon auctions of the future there will be a level below which carbon prices will not be allowed to go.  They can certainly go higher than that, but they will not be allowed to go lower.  As a conservative measure we chose that floor price.

MR. POCH:  Okay.  On page 39 you will recall this graph that you discussed a few days ago with Mr. Elson about -- that suggests there's a -- using more recent 2010 to 2015 gas price history, this graph suggests there's a 70 percent chance that the Pickering extension will lose money.

Would you agree that if we -- if the load forecast is lower than it was at the time of your 2015 studies and if the gas price, including carbon, for that matter, is lower, that this curve would shift and in fact the 70 percent would be even -- there'd be even less likelihood of this Pickering extension saving money?

MR. PIETREWICZ:  Yeah, I take your point.  I think if we knew exactly what they will be we wouldn't need a curve.  This curve is looking at probabilities of ranges of potential costs --


MR. POCH:  Yeah.

MR. PIETREWICZ:  -- in particular gas costs.  Yes, if we knew specifically that the carbon and gas cost of the future was going to be a particular number and it was below that break-even point that I described or that we just discussed, you wouldn't need this chart.  It would just say that, you know, there's -- it's cheaper to burn gas, cheaper to burn gas, than extend operations.

MR. POCH:  All I'm saying is if you were to take this graph -- and I think what you're correcting me is I shouldn't have mentioned gas costs.  What I -- because this is exactly what the graphic is showing.  Rather, if we lower the load forecast to reflect where current trends are as opposed to what you thought in 2015, this graphic would change in the direction I spoke of; is that fair?

MR. PIETREWICZ:  I can accept the premise that if the load is lower then the benefits would be lower --


MR. POCH:  Right.

MR. PIETREWICZ:  -- all else being equal, but I'm not sure I accept the premise that our outlook today is inherently lower than it was in 2015.

MR. POCH:  Okay.  I had -- to be frank, I had assumed it is lower just from the graphics we saw with -- in the Ontario Planning Outlook, those --


MR. PIETREWICZ:  Yes.

MR. POCH:  -- As and Bs which are swooping downwards a bit.  And indeed, if you -- and it may be necessary just to put some meat on it.  I did file that Ontario Planning Outlook, Madam Chair.  It might be -- just to define what those curves are if you don't -- if you would, we could turn to that exhibit, which is not -- does not have an exhibit number yet --


MS. LONG:  And relate this back to the report?  This seems to be a future document.

MR. POCH:  Well, I'm really just responding to the comments the witness has made on the stand.  It doesn't relate directly to his report other than to say that the -- with the current -- that the current outlook, given the current government policy, is lower than -- is more like the -- those low demand forecasts, low energy forecasts we saw in the 2012 and 2014 studies than the ones you've used in 2015, and I'm just trying to make that point.  I don't know if directionally you can help us on that.

MR. PIETREWICZ:  The simple point that I'm trying to make -- and if I'm confusing just let me know.  The simple point is I'm -- what I'm trying to make is at times our outlooks today will be higher than what we produced previously, at times it will be lower, and certainly if we look across the range of outlooks that we're showing it can go either way.

MR. POCH:  Let me ask you, the numbers you've given to NERC, for example, which is where they've asked you for  a --


MR. PIETREWICZ:  Yes.

MR. POCH:  -- forecast as opposed to --


MR. PIETREWICZ:  Yes.

MR. POCH:  -- a set of ranges, they're more consistent with a low forecast than a higher forecast.

MR. KEIZER:  But I don't -- still don't get how it -- that -- I know you -- maybe you're trying to, you know, clarify an answer, but I don't necessarily see how this is relevant within the scope of the Board's ruling relating to the report as to what forecasts are today, whether they're higher or lower or otherwise.  If you have a report from NERC or you have the planning outlook, I mean, you can introduce those in argument and you can certainly rely on the sensitivities that have been described in the report in 2015, but I'm not quite sure --


MR. POCH:  Well, why don't we say --


MR. KEIZER:  -- why we're exploring --


MR. POCH:  -- this, Madam Chair.  If we could just make an exhibit of that OPO report, Ontario Power Planning Outlook report, and just so that the -- when my friend has spoken -- when the witness has spoken of the descriptions of things, they're defined in that report, and I just wanted to be able to refer to those descriptions, and I don't need to do any more in oral today other than be able to refer to that description.

And Mr. Pietrewicz, I would find the description of those scenarios in that report?

MR. PIETREWICZ:  Correct.

MS. LONG:  You're looking at the descriptions of the ABCDE scenarios?


MR. POCH:  Yes.

MS. LONG:  That's what you're looking for for descriptions?


MR. POCH:  Yes.

MS. LONG:  But they're in a future document.  Like, they're in a document post his report.

MR. POCH:  Yes, I'm -- he has referred to these scenarios, and I just want to be on the record what the definition of those scenarios are --


MR. KEIZER:  Can he not just indicate that the definitions of those four scenarios, ABCD, whatever come from that report, and sufficient for my friend to rely on in argument, I guess, to the extent he needs to?

MR. POCH:  I'm sorry, I didn't grasp what you're saying there, Mr. Keizer.

MR. KEIZER:  Well, it seems to me that you want the report marked as an exhibit for purposes of being able to say and the clarity of the record that when we talk about scenario A it's as defined in that report.

MR. POCH:  Yeah.

MR. KEIZER:  And I guess my point is the witness has said, yes, scenario A is what was described in that report.  So to the extent that report is a public document available and the witness has affirmed that that's how it's defined, you can simply rely on the report in argument and not have to mark it as an exhibit.

MR. POCH:  That's fine.  I'm -- if my friend has no objection to my referencing that report in argument, then I don't -- it doesn't matter to me whether it's an exhibit or not.

MS. LONG:  Fine.

MR. KEIZER:  Yeah, I'm assuming the Board will place whatever weight on it at the time your argument is made.

MR. POCH:  At page 41 of our compendium, I've reproduced your looking-ahead conclusion from the October report, and your words there -- and you used similar words on the stand a number of days ago.  The words there are:
"The Pickering extension is an option worth continuing to explore."

I took it from that that you mean what you say.  You're not saying this is a winner, we should definitely do it.  You're saying there's benefits, and we want to continue to keep this option open and have it in our quiver.  Is that fair?

MR. PIETREWICZ:  Yeah, that's fair.  I hope that we're being balanced about this.  I feel that we kicked the tires and concluded that there are pitfalls and there are potential benefits, on balance.  So yes, this is worth exploring.

MR. POCH:  Thank you.  I did want to ask you about something that shows up in your reports –- actually, it shows up in another IESO report I filed, which is what are the impacts of Pickering.

Pages 42 and 43 are from your operability assessment in 2016.  This was just to give some background, and there it's noted that Ontario is experiencing surplus baseload generation conditions -- it was 66 percent of the time in 2014, and 72 percent of the time in 2020.  And that was really just for context.  I take it you don't have any quibble with the numbers that your organization has provided us.


And then there is a graphic you provide in your report which appears at page 44 of our compendium, and I just want to make sure my conclusion with this graph is correct that the bottom line -- since it includes 2018, it would have been from the March report.  The bottom line was the surplus baseload generation or potential surplus energy with Pickering to 2018, and then the upper lines are the various scenarios.

Is it fair to conclude from this that Pickering -- the fate of Pickering is the biggest single factor in terms of surplus baseload generation forecasts in Ontario?  Even just given the difference between with and without extension, it triples.  Is that fair?

MR. PIETREWICZ:  Let me step back.  This slide -- I think it says it in the title; energy production from Pickering increases potential surplus energy.  So we're comparing a scenario where Pickering is extended versus not.

And as we show here, in situations where it is extended, some of that additional -- that incremental energy is in fact surplus.

MR. POCH:  Just making sure I understand it, in order of magnitude, I just look at those the horizontal lines that you've drafted this against, and it looks to me, ballpark, that the difference between 2018 and going to 2022-24 is that surplus baseload generation triples, roughly.

MR. PIETREWICZ:  So for example, if you're saying it would otherwise be 2 terawatt-hours, but now it's 6 terawatt-hours, yes, that makes sense.

MR. POCH:  Your graph says indeed the average looks to be more like about eight in the period in time that we're talking about, versus two and change; is that fair?

MR. PIETREWICZ:  Sure.  Certainly in our analysis we found that additional terawatt-hours from a Pickering extended operation would increase surpluses.

MR. POCH:  Okay.

MS. FRY:  If looking at surplus, what is your aim?  Is your aim to have the surplus to be zero, or do you like have a little cushion?

MR. PIETREWICZ:  Thank you.  By surplus here we mean in the operational time frame.  So this is energy that would have to -- we have to balance supply and demand.  We're not talking about reliability margins; we're not talking about reliability surpluses.  We're literally talking about we have a lot of generators that can't easily be turned off.  The cup is overflowing.  Now we want to fill the cup perfectly.

When you add generators like nuclear, like wind, like certain gas plants that aren't easily turned off, you have too much energy.  That's what we call potential surplus energy.

MS. FRY:  I get that.  I'm wondering. is the ideal situation zero, or is it a little bit more than zero, just in case?

MR. PIETREWICZ:  No, I think we would want zero surplus energy, because then we have to manage this surplus energy.  And how is it managed?  It's by reducing output from other sources, like spilling things.  It's exporting.  Things like that.  Less surplus energy is better.

MR. POCH:  Is my understanding correct, that indeed at times when you're in that situation, you have to export at a loss?  You actually have to pay people to take the power?  You have a negative cost?

MR. PIETREWICZ:  That's a bit of a mind-bender that I even struggle to comprehend.

MR. POCH:  The nature of the market.


MR. PIETREWICZ:  The distinction is someone is selling it, a trader is selling it, they're making money or losing in real time.  But within Ontario, it's priced at a negative price, for sure.

MR. POCH:  And just to understand, make all the evidence line up, at page 45 of our compendium I've reproduced one of the interrogatories, ED 28, and in the upper  table we see -- on the right-hand side of that table, we see the 62 terawatt-hour scenario of production from Pickering in and around 20 -- I guess that's terawatts, is it?  Correct me if I'm getting my orders of magnitude wrong here.


MR. PIETREWICZ:  Are you talking about the top table,

MR. POCH:  Top table, yeah.


MR. PIETREWICZ:  The columns?

MR. POCH:  Yes.

MR. PIETREWICZ:  Yes, so that would be -- for example, the first number, 23887836, would be 23.88 terawatt-hours.

MR. POCH:  And then in the next table we're dealing with energy as well?

MR. PIETREWICZ:  Yes.

MR. POCH:  All right.  So we see that even though you're expecting to produce in the order of 20 terawatt-hours, even with your simplifying assumption of it all coming from gas, the gas that you would –- the impact on gas burn is more in the order of six dropping to four in the later four years there?

MR. PIETREWICZ:  Yes, that is the change in gas dispatch in that middle table.  It says, for example, that in 2022, gas would have produced 6.5, approximately, terawatt-hours less.

MR. POCH:  So the difference between the 6.5 and 20 roughly, that's that surplus generation we referred to a moment ago, is that right?

MR. PIETREWICZ:  No.

MR. POCH:  Okay.

MR. PIETREWICZ:  Let me back up and finish reading the bullet.  I forgot what it said.

MR. POCH:  I apologize.  We should have been looking at the bottom table there, because that's the 62 scenario, as opposed to the middle one, which is the 65 scenario.

MR. PIETREWICZ:  So the bottom table is describing avoided generation, production, avoided production of megawatt hours or terawatt-hours.  And as we've discussed, if we have more energy coming from Pickering, we will have less energy coming from gas, and that's what this table shows.  So in any year, we'll have 6 terawatt-hours, 5 terawatt-hours, 4 terawatt-hours less of gas than we would otherwise.

MR. POCH:  I guess I'm asking is the inverse true.  Without the Pickering extension, these numbers would be how much more gas –-


MR. PIETREWICZ:  Sure.

MR. POCH:  -- would be called upon, given your simplifying assumption it's all coming from gas?  Well, there's a little bit you show hydroelectric there, but.


MR. PIETREWICZ:  Yes, this is the Ontario gas that would be lowered, reduced, if we had energy from Pickering.

MR. POCH:  I have one final brief area of questioning. In your studies, you talk about benefits that aren't -- that you haven't monetized.  The Carbon was the one that comes to mind and so on.

But you haven't included any disbenefits of running Pickering longer.  And the one of concern -- one of the ones of concern to my clients is that there's an inherent risk, a public safety risk, as evidenced by the fact that the CNSC puts all these requirements on it and distributes iodine, and what have you.

So I'm wondering why you didn't include mention of these concerns and whatever other negative concerns might exist.  Is that simply just not part of your -- the scope of your study?  Is it that simple?

MR. PIETREWICZ:  Certainly it was not part of the scope of our study.  I don't know what to say to that.

MR. POCH:  Well, you're aware that OPG and the CNSC do actually have probability numbers they produce for these things, and consequence numbers?  You could monetize it.

MR. PIETREWICZ:  Hmm.

MR. POCH:  You have to say yes or no for the microphone.

MR. PIETREWICZ:  I'm generally aware, yes.

MR. POCH:  But so it was simply a choice not to include that?  Is that it?  There's not --


MR. PIETREWICZ:  Sure.

MR. POCH:  -- there's no technical reason you couldn't do it?

MR. PIETREWICZ:  No, there were no technical reasons.  I suppose --


MR. POCH:  Okay.

MR. PIETREWICZ:  -- you could call it a choice.

MR. POCH:  Okay.  Thank you.  Those are my questions.  Thank you, Madam Chair.

MS. LONG:  Thank you, Mr. Poch.

Mr. Tolmie, are you ready to ask this witness some questions about his report?  Thank you.
Cross-Examination by Mr. Tolmie:

MR. TOLMIE:  A couple of very simple questions to begin with.  It appears the comparison is between using gas-fired generators versus the Pickering generators.  Were there any other candidates in your study?

MR. PIETREWICZ:  The answer is yes.  An illustrative gas-fired peaker was used as a proxy for the capacity that we would need to invest in if we didn't have Pickering.  So if we didn't have Pickering there would be a need for something else.  That something else in our analysis looks and feels and costs and performs like a new simple cycle peaker at an equivalent cost.

We have gone through this, saying that that is a proxy.  In reality it can be accommodated by other sources, but in look and feel and performance, in reliability, in cost, it looked like a gas plant for capacity needs.

For the energy needs if we lost, say, you know, 18, 19 terawatt-hours in Pickering in a year, if it didn't extend, that energy would be replaced to some extent by other resources, and those other resources include existing resources that exist in Ontario today or are projected to exist in Ontario; namely, greater utilization of Ontario's natural gas-fired resources.  They would also involve potentially more imports in the course of routine market operations.  And number three, it would involve -- it could involve fewer exports.

So for capacity, yes, an illustrative gas plant, for energy, it's a redispatch of the system.

MR. TOLMIE:  Does Ontario presently has sufficient gas-fired generation capacity to make up the difference if Pickering were not extended?

MR. PIETREWICZ:  Yes, on first blush, yes.  Why?  We have about 10,000 megawatts of natural gas-fired generation installed in Ontario today.  10,000 megawatts.  Most of that is of an intermediate type of variety.  Some of it is of a more peaking variety, and the two examples are a resource called Lennox, which is in Ontario's east, and another peaking generating facility in York Region.

So for the most part those two together amounts to about 2,500 megawatts.  So 2,500 megawatts out of 10,000 megawatts is peaking; the rest is more intermediate.

Why I'm mentioning this is that our current utilization of the gas fleet is fairly low, by North American standards anyways, and that's a function of our supply mix.  We have other sources that prevent us from having to burn it harder.  And I don't recall exactly what the utilization is, but I venture it's in the order of 20 percent.  So we produce about 15 terawatt-hours, between 11 and 15 terawatt-hours recently, of gas-fired production a year.

Why do I mention that?  I mention it because physically our gas plants could produce a lot more energy than that at capacity factors of, say, 50, which are more consistent with our neighbouring jurisdictions' combined cycle fleets or natural gas-fired fleets, and therefore offset the losses from energy that are -- that we see with Pickering.

Whether that would be an economic or a desirable otherwise proposition is I think another matter, but physically, at high blush, just using the idea of low utilization versus high utilization, yes, we have sufficient supply on our gas fleet, which is installed 10,000 megawatts, to make up for these types of reductions that we're talking about.

MR. TOLMIE:  I gather that gas production is sort of the low man on your totem pole.  It's the last resource you would employ; is that right?

MR. PIETREWICZ:  It has its role.  It has its role for sure.  It's a key source of operational flexibility in the province.  As you'll be aware, when we replaced coal, coal once provided that flexibility that we require to follow load.  Today gas is -- and water power, in fact, and to some extent demand response are those sort of forms of sprinters, right?  They respond to changes in the system.  So it plays a very important role.  I think it deserves a judicious role.  On the one hand it's flexible; on the other hand it emits carbon; and on the third hand it has, you know, some vulnerability to gas prices and carbon costs.

MR. TOLMIE:  Does the value of 8.73 cents per kilowatt-hour for Pickering represent the historic cost of running Pickering, or is it -- or would it be different if you just look at the incremental costs for the expansion period and divide that by the power?

MR. PIETREWICZ:  Just give me a second, please.

MR. TOLMIE:  Yeah.

MR. PIETREWICZ:  The short answer is my understanding -- and this is a number that cites an OPG exhibit.  My understanding, having looked at the exhibit, is that it is a projected or planned cost, and I believe it's in JT2.4, page 3.  I think that's where it comes from.

So this is an OPG -- a number developed by Ontario Power Generation which is being cited in this picture that you have here.  And my understanding just from looking at the table, that is its source, is that is a planned operating cost.

MR. KEIZER:  Just to be clear, the picture in Mr. Tolmie's compendium is that that's relied on or that's produced in the Environmental Defence compendium on page 1, I guess, is it, of that compendium, so I'm not -- I don't think OPG produced this graph.  It's -- there is footnotes to the numbers or what was used for purposes of calculating it, but I don't -- it was not an OPG graph.  It's not necessarily been verified by OPG as to how it was created other than the footnote, so...

And I'm not sure necessarily where -- I guess there is a footnote for 8.73, which is the same as appears, and it's not clear to me that that -- that it's actually coordinated in the same fashion on the Environmental Defence graph.

MR. TOLMIE:  I don't think the value is at issue here.  I'm trying to understand what are the potential approaches that we could use.  Ontario buildings use the energy in two forms, thermal and electric.  The electric consumption is something like 150 terawatt-hours per year?

MR. PIETREWICZ:  Less than that, but, yes, ballpark.

MR. TOLMIE:  Yeah, okay.  And the thermal consumption is considerably greater, something like 200 terawatt-hours per year.

Has IESO -- these are highly interactive energy sources.  We use heat to produce power and vice versa.  Has IESO looked at any general examination of how they could best interact in Ontario's energy usage?

MS. LONG:  Mr. Tolmie, are you asking this in reference to the report that's before us that the IESO witness is here to speak to?  Because I have confined everybody else, and I have to be fair, that he is here to talk about the report.  So are you asking if this is something that he considered in preparing the report?

MR. TOLMIE:  Well, if he considered in the report, then.

MR. PIETREWICZ:  No, and if it's yes, then it's only slightly yes, and the slightly yes might be buried somewhere, but I just don't remember.  The slightly yes might relate to uptake of things like electricity for space and water heating rather than, say, fossil fuels or other forms in that report, no.

MR. TOLMIE:  I would like to bring up the issue of what options we do have, some of which are not covered in the report.


MS. LONG:  That would be beyond the scope of what Mr. Pietrewicz is here to speak to.  He is here to speak to the report.  I know you are very interested in system planning, as others are, but he is here to speak to the evidence before us.


MR. TOLMIE:  Will there be an opportunity at some time to discuss the alternatives?


MS. LONG:  If it fits within the mandate of one of the panels that are here, but this is not a system planning exercise.  This is a rates case, and what we're trying to determine is what the appropriate costs are with respect to Pickering.  So there is a narrow scope of what we're here to talk about, and what this witness particularly is here to talk about.


So if you have questions that relate to what's contained in his report, you can certainly pose them to him.  But if you have questions beyond that, then this is not the panel.  And depending upon what the questions are, this may not be the proceeding in which to proceed with them.


MR. TOLMIE:  Do you feel the report in fact covers the issues in terms of how we determine the rate, then?


MR. PIETREWICZ:  In case it's helpful, I can tell you what the report does, and whether it covers the question you have, I'll leave that to you to judge.


From my perspective is that we were requested to develop an analysis of various Pickering operating life scenarios for the Ministry of Energy, and that's what this report does.  It compares different life spans of Pickering, looks at some of the costs of implementing longer life at Pickering, and some of the benefits of doing that as well.  And that's what we report on here.


Does that answer your question?  I'm not sure.


MR. TOLMIE:  I'm not sure either, but there are, as I say, two different types of energy that we have to deal with, and they do interact, and your report is covering only the narrow aspect of different energy sources within the one side of the picture, the electricity generation side of the picture.  The other side, I think, is equally as important.


So the question is how is the Board going to determine the rates that are appropriate, if it doesn't consider the full picture, if it doesn't consider that there are options for how you could phase Pickering, and possibly other nuclear reactors, out of the system successfully.


MR. KEIZER:  I don't know if that question is appropriate for this witness.  It's more of a line of argument as to -- if there's an element lacking within the context of the report that Mr. Tolmie thinks exists, then he is perfectly open to argue that and provide submissions in that regard as to what implications it has for this Board to decide or not decide with respect to the request before it by OPG.


MR. TOLMIE:  Would it be appropriate to suggest that Mr. Pietrewicz -- I'm sorry, I'm not good with names --


MR. PIETREWICZ:  That's okay.


MR. TOLMIE:  -- would discuss this outside of the hearing here, and perhaps report on any relevant conclusions that might come out of that discussion?  Because I think there are important issues that do need to be considered.


MS. LONG:  Mr. Tolmie, I'm not sure what you're asking.  You're asking Mr. Pietrewicz to go away with your question and think about it, and issue a report on that?


MR. TOLMIE:  No, I was suggesting that we would get together and discuss it.


MS. LONG:  You can take that off line, any discussions you want to have with anyone in the hearing room.  But with respect to what this Board is going to ask Mr. Pietrewicz to do, that's certainly not something that we are going to require him to do.  So do you have any other questions for him with respect to his report that would be useful for this Panel and what we need to consider?


MR. TOLMIE:  The report is based on projections for consumption in future years, and I think those projected consumption figures are not correct, because there are other things that are happening.


So what you're doing is saying here's a number we have to aim for, and here are a variety of ways that we could produce that power, either with nuclear power, or gas, or whatever, but if the objective itself is not valid, then the study is not valid.  I don't mean to be rude, but you get my gist, I assume.


So is it appropriate to ask if the objective, the targets for terawatt-hours are in fact correct or not?


MS. LONG:  You can ask Mr. Pietrewicz if he believes the targets they used are appropriate.


MR. TOLMIE:  Do you believe the targets are appropriate?


MR. PIETREWICZ:  In an electricity sense, yes.  And I can speak to what we envisioned when we develop these forecasts, in case that helps you.


It does not address what you're talking about, as the broader interaction of energy in society.  I appreciate that globally, anyway, just from my own experience, electricity represents something like 20 percent of final consumption, right.  What I think often people miss is it actually represents 40 percent of the transformation of energy in this plan.


Forty percent of the most primary energy is dedicated toward the produces of power and heat; 20 percent ends up in the end use.  So I think the point you're making, and I agree with you, is that electricity worldwide, and in many countries, including Canada, electricity is a relatively small fraction of total final consumption;  I agree with you there.


And because we're power system planners, we do focus on the electricity side of things, recognizing that over time, there is an issue of choice of fuel that people make that is dictated by economics, that is dictated by other imperatives.  For example, what we're really after as people are energy services.  Yes, we want light, we want heat, we want cooling, we want mode of power, and the like.  We want services, and at any given time, most of the time, we have alternatives of how to provide those services.  We can use electricity to power a light bulb.  We can burn kerosene to give us light.


So we have choices of fuels to create an energy service, and as part of electricity demand forecasting, we have to consider what types of choices might people make in the future.  For heating their homes or work places, what kinds of fuels will they make (sic).  And those assumptions we have to keep track of.


Generally, today, people tend to heat with natural gas. Over time, we might see an increasing fraction of people heating their homes with electricity, driven largely by carbon imperatives and whatnot.  But those certainly are considerations, I think, at the intersection of electricity and other forms of energy.


In this study, however, we only looked at electricity although in our load forecasts themselves, we have to make certain presumptions about fuel shares and the like.  But it's still in view of asking what will the electricity demand be, not as you're speaking about more broadly, what will the total gigajoule demand be.


MR. TOLMIE:  What I'm trying to probe is I think a very fundamental issue.  Historically electricity providers have treated it as a box in which they have choices as to what source they'll used to generators the power, and heat providers have likewise.  Do we use gas, do we use oil, do we use wood, whatever.  And that's no longer valid.


Now we're at a point where plans to reduce the consumption of carbon fuels for heating purposes will automatically generate power.  They will generate a reduction in demand.  They generate storage capacity so you have the means of handling the variations in demand, and that is not something under the control of the power generating industry.  It's now being produced by the other industry, the heat-generating industry, with spinoffs, three different huge types of spinoff.  And I don't see that your report in fact considers that difference.

MS. LONG:  Well, in fact, I think the witness has answered your question, Mr. Tolmie, that the report does not cover that.  So you're welcome to address what your views are in your argument, but the witness has answered the question.

MR. TOLMIE:  Okay.  Thank you.  That was the main point I wanted to get across, anyway.

MS. LONG:  All right.  Thank you very much.

MR. TOLMIE:  Thank you.

MS. LONG:  We're going to take our break now for an hour, and then when we're back, Mr. Rubenstein, you're up.  Thank you.
--- Luncheon recess taken at 12:39 p.m.
--- On resuming at 1:45 p.m.

MS. LONG:  Mr. Rubenstein?
Cross-Examination by Mr. Rubenstein:


MR. RUBENSTEIN:  Thank you very much, Panel.  My name is Mark Rubenstein, and I am counsel to the School Energy Coalition.

I just have a few questions that follow up on some of the things you talked about today, and talked about two weeks ago, just so I can better understand your report and the how the model the report is derived on operates.


I want to first ask you about some stuff that came up two weeks ago with Mr. Elson.  And if I can turn you to page 91 of K8.1, that's his compendium, or page 18 of attachment 1, the report -- go back one page.

When you were first here two weeks ago, there was a lot of discussion about this chart, and I want to understand really what this is telling us.  We talked a little more about it today.  Am I correct what this chart is showing you -- or am incorrect about this -- that at a forecast of 65 terawatt-hours for Pickering production, there is a 50 percent chance that there will be savings and there is a 50 percent chance that there will be costs?  It will be a disbenefit, I think is the language we've been using?

MR. PIETREWICZ:  Yes, and this specific graph considering specifically all else being held equal, except for the natural gas price.  And here on slides 18 and 19 of this same exhibit, we look at what if the gas prices are not what we say deterministically they might be.  What if recognizing that the gas prices are uncertain, then what is the range of that uncertainty.

For convenience, we took two types of ranges.  One is the long run range of all the possible gas prices that have actually happened, and that's a broad range.  That includes gas prices that have been high, gas prices that have been low.

And then on the particular slide you're referencing, we said okay, that's a long run sample set which includes high gas prices.  If we wanted to hone in on only the recent years of gas prices, where they have been typically low, that distribution would have been narrower.

And what this picture shows -- you stated correctly, under that situation, given the range of gas prices, everything else being held equal, that's what the result will be.

MR. RUBENSTEIN:  You determined a statistical analysis with respect to the change in gas prices only, or with respect to everything?

MR. PIETREWICZ:  Here, only the gas prices.

MR. RUBENSTEIN:  And did you also do a statistical or probabilistic assessment with respect to other factors?

MR. PIETREWICZ:  Kind of.  We did more of a break-even type of analysis on other factors, and the other factors in particular were things like what the Pickering cost would be.  So if it was higher or lower, rather than assign a probability to that, we said if it's this, then this will be the result; if it's that, then that will be the result.

MR. RUBENSTEIN:  You did sensitivity assessments for a number of other factors, then?

MR. PIETREWICZ:  That's a good way of putting it, yes.

MR. RUBENSTEIN:  Why did you not do probabilistic assessments for other factors, like you did with gas prices?

MR. PIETREWICZ:  Good question.  I can't think of a glaring reason why not.  Gas prices tend to lend themselves very nicely to what the costs might be for the following reason.  With gas prices, we had many years of samples for what the gas prices have actually been.  So if you can consider that if the future is somehow related to the past, or if the future somehow mimics what the past has been, we have a good data set for gas prices.  That just seems like a natural thing to do.

In terms of the Pickering costs, I'm not sure that we have the same sample set of how many times we tried Pickering extended operations.  Its not a fatal flaw where you could interpolate or make some sort of assumptions.

But I think for purposes of this analysis, the sensitivity on costs I thought was a pretty good one.

MR. RUBENSTEIN:  If we go back to page 18 -- and as I understand, we've talked about this before and you've talked about it with Mr. Poch as well today -- less Pickering production means less savings, correct?

MR. PIETREWICZ:  Correct.

MR. RUBENSTEIN:  I want to hone in on why that is the case.  It is primarily because if Pickering is producing less, another more expensive resource needs to take its place?  Or is that Pickering's costs are primarily fixed, so there is less -- essentially the payment amounts, the rates, the cost would be more?  Which one is it more of?

MR. PIETREWICZ:  From our perspective, we looked at the first example, that more expensive things are taking its place.  But I could see if you're saying -- if the numerator is the cost and the denominator is the throughput, if the throughput is lower while the numerator is fixed, the rate would be higher.

MR. RUBENSTEIN:  But for the purposes of your analysis, the issue here is a more expensive resource needs to be used to cover less production.

MR. PIETREWICZ:  Correct, and we walked through all the steps of the details of how we arrive at a net benefit, and you can see that predominantly it's capacity deferral and energy replacement.

MR. RUBENSTEIN:  Now, you go through a number of sensitivity analyses for a number of different factors:  gas prices, OPG's costs as well.  I didn't see any with respect to Pickering production.  Why not?

MR. PIETREWICZ:  No magic reason for that.  We did account for, of course, production in our projection simulations and we simply relied on the information we were provided.  There was no -- what do you call it? -- deliberate reason to not do it.

MR. RUBENSTEIN:  All right.  And here we have the analysis, the difference between -- if we go back, you show this on a number of -- I'm looking on page 15 of K8.1, and we see the net.  So the move from 65 to 62 terawatt-hours has a $200 million difference in savings, correct?

MR. PIETREWICZ:  Yes, somewhere in that order.

MR. RUBENSTEIN:  Do you know what terawatt-hour that would be zero?

MR. PIETREWICZ:  Yes, we answered it in one of the Interrogatories.  If I may?

I can't find the interrogatory, but I remember the number.  It's somewhere in the ballpark of 56 terawatt-hours, all else being equal.

MR. RUBENSTEIN:  Now, as I understand what you did with respect to the terawatt-hour forecast is -- that was information OPG provided to you, correct?

MR. PIETREWICZ:  Yes, and by the way, the 56 terawatt-hours I just referenced is in Board Staff interrogatory 128.

MR. RUBENSTEIN:  Let me ask again.  My understanding is the terawatt-hour forecast was from OPG, their forecast of Pickering's generation capability?

MR. PIETREWICZ:  Yes.

MR. RUBENSTEIN:  You didn't do any of your own assessment?

MR. PIETREWICZ:  No.

MR. RUBENSTEIN:  Can I ask you to -- I provided you with a table, a couple pages.  I'm not sure if the Panel has it.

MS. LONG:  We have it.  Do you want to mark that, Mr. Rubenstein?

MR. MILLAR:  Yes, it's K12.2.
EXHIBIT NO. K12.2:  DOCUMENT PRESENTED BY MR. RUBENSTEIN FOR SEC CROSS-EXAMINATION OF OPG PANEL 3A

MR. RUBENSTEIN:  So this is just information from --OPG's information from this proceeding and the last proceeding.  I just want to walk this through with you.  And I just want to be clear.  I only want to look at information up until 2014, so what you would have had at the time you were doing this assessment, not going forward.

And if we see on the first page, this is -- if we could start with the second page, probably easier here, go from 2010, and what this is showing is the Darlington and Pickering production forecasts, and we see on column number A the 2010 budget and then in column C the 2010 actuals.  Do you see that?

MR. PIETREWICZ:  I do.

MR. RUBENSTEIN:  And if we look at line 7, that's the Pickering terawatt-hour amount?  Do you see that?

MR. PIETREWICZ:  I do.

MR. RUBENSTEIN:  And in column B it shows the difference between the actuals and the budget, correct?  Do you see that?

MR. PIETREWICZ:  Yes, I see that.

MR. RUBENSTEIN:  And we see at line 7 that the difference in 2010 was 1.1 terawatt-hours less.  Do you see that?

MR. PIETREWICZ:  So this is a comparison of column A  -- sorry, column C versus column A.

MR. RUBENSTEIN:  Yeah, they're actual versus --


MR. PIETREWICZ:  Yes, column C actual is 1.1 terawatt-hours less.  I see it.

MR. RUBENSTEIN:  And then if we flip over to column F, it's the same thing with respect to the 2011 Board-approved and the 2011 actuals.  Do you see that?

MR. PIETREWICZ:  I do.

MR. RUBENSTEIN:  We see 2.3 terawatt-hours less?

MR. PIETREWICZ:  I do.

MR. RUBENSTEIN:  And then if we look at 2012 -- this is on line 27 -- it's the same thing.  We see that they have 2.3 terawatt-hours less?

MR. PIETREWICZ:  Sorry, I'm lost now.  Which column?

MR. RUBENSTEIN:  I'm on line 27 sort of in the next box, the 2012 difference.

MR. PIETREWICZ:  Yes.

MR. RUBENSTEIN:  We see 2.3 terawatt-hours less?

MR. PIETREWICZ:  Correct.

MR. RUBENSTEIN:  And then if we go to the first page and we look at line 7, this is 2013.  I see 1.5 terawatt-hours less on column B.  Do you see that?  Line 7?  Comparing 2013 budget and 2013 actuals?

MR. PIETREWICZ:  I'm with you now. yes.

MR. RUBENSTEIN:  So it's 1.5 terawatt-hours less?

MR. PIETREWICZ:  Yes.

MR. RUBENSTEIN:  And then lastly, if we look at 2014 on line -- column F, we had 1.8 terawatt-hours less.

MR. PIETREWICZ:  Yes.

MR. RUBENSTEIN:  So I see this, and it looks to me that OPG doesn't do a very good job of forecasting it.  You had this -- you would have had or potentially had this information available to you when you were doing the 2015 study.  Do you think it's reasonable that you didn't do a sensitivity analysis or do your own assessment about what the actual OPG production would have been?

MS. LONG:  Sorry, are you asking if he looked at the OPG applications with respect to forecasting and made an assessment?  That's where this is from, right?

MR. RUBENSTEIN:  Yes.  Well --


MS. LONG:  Okay.

MR. RUBENSTEIN:  -- I'm just trying to understand if they knew -- if he was aware of their informa -- this sort of -- doesn't do this specific application information, but their history of the difference between the actuals and the forecast?

MR. PIETREWICZ:  Sure, I would have been generally aware that published information would have been available, yes.

MR. RUBENSTEIN:  And yet you didn't consider doing like you've done sensitivity analysis to other factors, production?

MR. PIETREWICZ:  So we didn't do that kind of sensitivity, but what we did do -- this was a broader study.  We're looking at, not plus or minus one or two terawatt-hours.  We're talking about plus 60-something or 70-something terawatt-hours, and this is, I think, a pretty fair first cut at looking at the potential for extending operation for another four or so years.  That's the ballpark we were in.

I agree that details around that matter.  Our concern primarily was around these other questions of extension versus not, but I take your point, it's a fair thing to look at.

MR. RUBENSTEIN:  All right.  But just to be clear, you were looking at 60 terawatts over a number of years, the sort of variances in each year can add up.

MR. PIETREWICZ:  That's right, they can.

MR. RUBENSTEIN:  And as I think you just explained, at 50 -- I forget the number that you just explained to us, but 56 terawatt-hours is the break-even point, so between 62 and 56.

MR. PIETREWICZ:  Yes.

MR. RUBENSTEIN:  There's no savings.  All right.

Is there anywhere in the evidence -- and I couldn't find it -- you in a number of places talk about Pickering production, the overall Pickering production that's gone into your model, that shows by year what you used for the total Pickering production.

MR. PIETREWICZ:  There should be in the interrogatory responses, but I don't think so in the decks that you have here as Exhibit F-2-2-3.

MR. RUBENSTEIN:  I've looked very hard to find actual Pickering production that you've used, and I couldn't find it.  Could you undertake to do that?  The actual Pickering production that you're using per year total production?

MR. KEIZER:  That's fine.  If it's available, I'm assuming.

MR. PIETREWICZ:  Sure.

MR. MILLAR:  So that's J12.6.
UNDERTAKING NO. J12.6:  TO PROVIDE THE PICKERING PRODUCTION BEING USED PER YEAR TOTAL PRODUCTION.

MR. PIETREWICZ:  Can I clarify, for which --


MR. RUBENSTEIN:  Sure.

MR. PIETREWICZ:  -- which assessment that you're talking about?

MR. RUBENSTEIN:  I guess the latest one would be the fall 2015 assessment.

MS. LONG:  What numbers were used for production for Pickering?

MR. RUBENSTEIN:  Pickering, for each of the --


MS. LONG:  For each --


MR. RUBENSTEIN:  -- year --


MS. LONG:  -- of the year.  Each year.

MR. RUBENSTEIN:  Yes.

MS. LONG:  Do you understand that?

MR. PIETREWICZ:  Yes.  Annual production from Pickering for each of the years assessed.

MR. RUBENSTEIN:  Yes.

MS. LONG:  Okay.

MR. PIETREWICZ:  Thank you.

MR. RUBENSTEIN:  I just want to ask you finally about the -- about what you were asked to do and what you were not asked to do, what the scope of this was, because it's been a bit unclear to me at least.  And if I could ask you to turn to page -- if you would find this on page 74 of K.1, page 3 of attachment 1 in F-2-2-3.

And as I understand the mandate you were tasked with that led to the modelling and the report, was you were to provide an independent assessment of the integrated power system impacts of various Pickering extension options, correct?

MR. PIETREWICZ:  That's right.

MR. RUBENSTEIN:  And you did that, and as I understand, you found the most favourable scenario is the 2022 to 2024 option, that there would be these --


MR. PIETREWICZ:  It had the highest potential, yes.

MR. RUBENSTEIN:  All right.  And you say -- and you see this on bullet point 3 -- you say that -- I apologize, sorry, in bullet point 2 you say that:

"IESO's March 2015 assessment concluded that, while not without its potential pitfalls, extended Pickering operations holds potential benefits and merits further exploration."

What did you mean by "further exploration"?  I...

MR. PIETREWICZ:  I'm trying to go back to the time when I would have written this, and there are some obvious things about what I mean by "further exploration".  They include the very real point, which is in bullet 3 or somewhere.  At the time this was a proposition, this was an idea.  It's an idea.  And we were asked to consider this idea and assess it.  It's an idea, number one, so therefore it's not fully done yet.

Number two, to implement this idea if it were the right thing to do would require a whole series of technical assessments, business assessments, regulatory assessments, all of that.  So if I'm reading your question correctly of what could we mean by "explore it further", I mean, based on our analysis of it it certainly did not appear to be a non-starter.

MR. RUBENSTEIN:  Since you were asked to essentially do an assessment of various Pickering extension scenarios, I just want to understand, is the conclusion that we should take away from your report that the IESO found that it is in the best interest of the electricity system and ratepayers that there should be an extension of Pickering to 2024?  Was that actually the findings of all of this?

MR. PIETREWICZ:  Well, our findings are outlined here, and we did propose that this be explored further.  And why is that?  We recognize in the analysis itself that this could be economically advantageous or could introduce additional costs, depending on many things.  And we don't know what that will hold in the future, what the future of gas will be, what the total requirement -- we don't know.  And yet we have to behave, we have to act and provide advice.

I think on balance -- I know that on balance, we thought this has enough merit that it should be developed.  For 300 million, $307 million, to preserve an option of extending an existing asset for another four years, I think on balance, in spite of all the uncertainties and the risks, I think that's a good idea.

MR. RUBENSTEIN:  So at the time you finished producing this document -- put aside the technical ensuring it can be done and various other regulatory requirements that need to be done -- was it the IESO's view that as a system planner, Pickering should be extended to 2022-2024?

MR. PIETREWICZ:  Again, I think our view is pretty clear in this deck.  We said this has benefit and should be explored further, and we're categorical about that.

What should be explored?  We're aware that this is a first cut idea.  There are probably details that need to be figured out, and I understand that since that time, OPG has developed this concept further including with information that were provided to us for our October analysis.

So I know this seems very -- kind of dark.  Maybe it's just me; I'm less likely to celebrate some of these kinds of ideas.  But I think our advice is indicative of our support of moving ahead.

MR. RUBENSTEIN:  Thank you very much.

MS. LONG:  Thank you, Mr. Rubenstein.  Mr. Millar?
Cross-Examination by Mr. Millar:


MR. MILLAR:  Yes, thank you, Madam Chair.

Good afternoon, Mr. Pietrewicz.  My name is Michael Millar, and I'm counsel for Board Staff.

MR. PIETREWICZ:  Hello.

MR. MILLAR:  Madam Chair, we prepared a compendium, which I think you'll see on the screen now.  Mr. Rubenstein has in fact covered some of my material, so I think I'll be very brief.

Mr. Pietrewicz, do you have the compendium we provided to you?

MR. PIETREWICZ:  I do, thank you.

MR. MILLAR:  Could we turn to page 2 of that, please.

MS. LONG:  Did you mark this?

MR. MILLAR:  I'm sorry, I did not.  That's K12.3.
EXHIBIT NO. K12.3:  BOARD STAFF CROSS-EXAMINATION COMPENDIUM FOR OPG PANEL 3A

MR. MILLAR:  And I think this is effectively the question Mr. Rubenstein was just asking you.  We also struggled to nail down exactly what production forecast numbers you used for the most recent analysis.

You'll see on line four there, that's our best guess as to what you used.  You gave us a variance analysis and we tried to run that through, and these are the numbers we got.

First, I don't know -- are you able to confirm those right now, or would this simply be something you confirm through your undertaking to Mr. Rubenstein?

MR. PIETREWICZ:  I think it's the latter, because I see what you have here and some of the numbers that came from us two different times are different numbers.  And that clearly represents some sort of error on my part, whether it's a transcription error or whatnot.  I would like to take a look and get you the actual information that we used.

MR. MILLAR:  That's great.  Would you mind, and I don't know if Mr. Rubenstein has any objection to this, but we were hoping to have you fill out the line below the red numbers on this chart, so we could have everything in one place.  Is that a problem from a presentation perspective?

MS. LONG:  Does that suffice for your purposes, Mr. Rubenstein?

MR. RUBENSTEIN:  It's better.

MS. LONG:  It's better?  Okay.

MR. PIETREWICZ:  Sure.

MR. MILLAR:  We've just asked you to fill out line five, and it's essentially just to tell us if we're right or wrong on our guestimates of what the production forecast is.

MR. PIETREWICZ:  Yes.

MR. MILLAR:  I propose we don't give that a new number, that will just be how Mr. Rubenstein's question will be responded to.

MR. PIETREWICZ:  Yes.

MR. MILLAR:  Okay.  Thank you very much.  Just quickly one other area.  You've discussed many of the assumptions that went into your report, so obviously I'm not going to go through those.

But I guess the reason this matter is before us at all is, as you're aware, OPG has sought approval from the CNSC to run the units for -- I think it's an additional 14,000 effective hours, is that right?  The number isn't important, but that's why we're here today because they're seeking that approval.

And in conducting your analysis, you assume that that application to the CNSC is approved, correct?  You're assuming they get all the hours they've asked for?

MR. PIETREWICZ:  Yes, I see what you're saying.  In order to enable these scenarios we were asked to explore, i.e. a scenario of Pickering operation until 2022-2024,that would of course require the requisite approvals.

MR. MILLAR:  Exactly, and obviously if those approvals don't flow, then your analysis would be flawed, to say the least.  It wouldn't hold any more, is that fair?

MR. PIETREWICZ:  Well, then we'd have nothing to analyze if those approvals weren't there.  The question was more if this plant can operate until that time, provided it meets all of its requirements, what might that look like from a power standpoint of view.

MR. MILLAR:  That's a good point.  Obviously, if the CNSC gives a plat no, then you don't have to do any analysis at all.

But one of the possibilities, as understand it, is the CNSC may say you don't get 14,000 hours, you get 7,000 hours -– I'm just pulling numbers out of the air.  But to the extent something like that happened, in other words they weren't allowed to go to 2024, but could go to some other shorter period, I assume your study doesn't contemplate that either.

MR. PIETREWICZ:  Indirectly, insofar as it looks at different operating lives of Pickering.  For example, it looks at 2018, 2022, 2023-24 and I believe 2024.  So it spans a range.

MR. MILLAR:  Would we be able to –- again, imagine CNSC said no to 14,000, but yes to 7000.  Is it a simple matter of kind of matching that up with one of your curves, or it would require additional analysis, I assume?

MR. PIETREWICZ:  I think it would require analysis.

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

MS. LONG:  Thank you, Mr. Millar.  Mr. Pietrewicz, the Panel had originally requested that OPG provide you as a witness in order to answer our questions, and we would like to thank you for your testimony.  The questions that we had have been covered by the intervenors, so we have no further questions.

Mr. Keizer, any redirect?

MR. KEIZER:  We have no redirect.

MS. LONG:  Well, thank you, Mr. Pietrewicz, for your attendance.  You are excused.

MR. PIETREWICZ:  Thank you very much.

MS. LONG:  We'll take a break now and get the next panel up.

MR. KEIZER:  Sure.  How long would you contemplate?

MS. LONG:  How long do you need?  I was thinking 15, 20 minutes.  Is that sufficient time?

MR. KEIZER:  Fifteen minutes.

MS. LONG:  Okay.  We'll be back in 15 minutes.
--- Recess taken at 2:16 p.m.
--- On resuming at 2:37 p.m.

MS. LONG:  Mr. Keizer, are you ready to introduce panel 3B?

MR. KEIZER:  Yes, I am, Madam Chair.  If I may, starting with the witness closest to me is Mr. Jeff Lehman, next to Mr. Lehman is Mr. Jamie Lawrie, next to Mr. Lawrie is Ms. Carla Carmichael, next to Ms. Carmichael is Mr. John Blazanin, and next to Mr. Blazanin is Mr. Bill Owens.  If I could ask that they be affirmed.
ONTARIO POWER GENERATION - PANEL 3B
Bill Owens,

John Blazanin,

Carla Carmichael,
Jamie Lawrie,
Jeff Lehman; Affirmed.
Examination-In-Chief by Mr. Keizer:

MR. KEIZER:  Madam Chair, I have a brief direct, if I may.  Starting first with you, Mr. Blazanin, you are vice-president, nuclear finance; is that correct?

MR. BLAZANIN:  That is correct.

MR. KEIZER:  And prior to that position you held various positions in Ontario Power Generation and Ontario Hydro?

MR. BLAZANIN:  That is correct.

MR. KEIZER:  And Ms. Carmichael, you are vice-president, project assurance and contract management, nuclear projects?

MS. CARMICHAEL:  Yes.

MR. KEIZER:  And my understanding, that's a relatively new position for you, but prior to that you were vice-president, nuclear finance from 2012 to 2016?

MS. CARMICHAEL:  That's correct.

MR. KEIZER:  And you've also held the position of director, business planning and performance reporting prior to that.

MS. CARMICHAEL:  Yes, that's correct.

MR. KEIZER:  And Mr. Lawrie, you are -- hold the title of project director?

MR. LAWRIE:  That's correct.

MR. KEIZER:  And your responsibilities are to manage the project controls department supporting projects and modifications?

MR. LAWRIE:  That's correct.

MR. KEIZER:  And prior to undertaking that role you held various roles at Ontario Hydro and Ontario Power Generation?

MR. LAWRIE:  That's correct.

MR. KEIZER:  And Mr. Lehman, you are the director, station engineering?

MR. LEHMAN:  That's correct.

MR. KEIZER:  And as part of that responsibility you're accountable for site engineering and operating units with respect to the Darlington nuclear generating station; is that correct?

MR. LEHMAN:  Yes, that's correct.

MR. KEIZER:  And prior to taking that position you held various roles at Ontario Power Generation and Ontario Hydro?
MR. LEHMAN:  That's also correct.

MR. KEIZER:  And Mr. Owens, you are vice-president, refurbishment execution; is that correct?

MR. OWENS:  That's correct.

MR. KEIZER:  And although you're involved in the Darlington refurbishment program, prior to taking on that role you were director, work management; is that correct?

MR. OWENS:  That is correct.

MR. KEIZER:  And your responsibility with respect to this panel is relating to business planning initiatives and outage OM&A with respect to nuclear; is that correct?

MR. OWENS:  That is also correct.

MR. KEIZER:  And your understanding in respect to those matters were gained as part of your role as the director, work management; is that correct?

MR. OWENS:  That is correct.

MR. KEIZER:  Now, if I could ask each of you to indicate a response to the following, and that is that you as a panel are denoted as panel 3B and that on Exhibit A1, tab 9, schedule 1, there is for panel B various responsibilities set out there with respect to interrogatories, pre-filed evidence, and undertakings, and do you, for the purposes of this proceeding, adopt the evidence that's been set out and denoted for panel 3B in that exhibit together with any responses given at the technical conference, that you adopt that for purposes of the testimony in this proceeding?  Mr. Lehman?

MR. LEHMAN:  I do.

MR. LAWRIE:  I do.

MS. CARMICHAEL:  I do.

MR. BLAZANIN:  I do.

MR. OWENS:  I do.

MR. KEIZER:  Madam Chair, that's our direct.  Thank you.

MS. LONG:  Thank you, Mr. Keizer.

Mr. Millar?
Cross-Examination by Mr. Millar:

MR. MILLAR:  Yes, thank you, Madam Chair, and good afternoon, panel.  My name is Michael Millar.  I'm counsel for Board Staff.

I think today there's two areas I would like to go over with you, and then I have another larger area which will wait until Monday, I think.  So I would like to start with some questions about the production forecast.  Who are those likely to be directed to?

MS. CARMICHAEL:  To me.

MR. MILLAR:  You, Ms. Carmichael?  Okay.

Why don't we start by going to page -- pardon me, we filed a compendium for this panel, and I propose to mark that as an exhibit, K12.4.  It's a lengthy compendium.
EXHIBIT NO. K12.4:  BOARD STAFF CROSS-EXAMINATION COMPENDIUM FOR OPG PANEL 3B.

MS. LONG:  Thank you, Mr. Millar.

MR. MILLAR:  Does the witness panel have that?

MS. CARMICHAEL:  We do.

MR. MILLAR:  Okay.  Could I ask you to turn to page 124 of that compendium?  And my first questions are going to be about your recent history with forecasting accuracy, and we see a chart here that displays your results forecast versus actual from 2008 to 2015.

Is it fair to say that historically it's been a challenge for OPG to meet its production forecast?

MS. CARMICHAEL:  I would agree with that.

MR. MILLAR:  Okay.  And that's whether it's measured against the Board-approved numbers or your own initial forecast; is that fair?

MS. CARMICHAEL:  It is.

MR. MILLAR:  Okay.  Could we flip back to page 123?  This is an excerpt from your -- I believe it's your 2014-2016 business plan.  It was filed in the last proceeding.  And what I took from this was senior management had determined that some changes should be made to your forecasting practices.  And if you look at the last sentence of the highlighted portion there:

"The reassessment revisited both outage scope along with the allowances with the objective of establishing a more realistic and accurate nuclear production forecast for 2014/2015."

Do you see that?

MS. CARMICHAEL:  I do.

MR. MILLAR:  And could you help me with that a bit?  What did you do to attempt to improve your forecasting accuracy pursuant to that initiative?

MS. CARMICHAEL:  This evidence was from the 2013 application period, and what we testified at that time and what we did was we looked at our outage performance and the risks associated with outages historically, and we applied a lot more rigour in risk analysis and the development of associated risk days that would or should be incorporated in our outage program and outage planning.  So that's one area we undertook in the production planning process, which we testified in 2013, and I believe the generation planning process that we reported on was an accepted process by the OEB in its decision.

MR. MILLAR:  Okay.  And in keeping with that, if we go back to page 124, it looks in fact like those initiatives bore some fruit.  Your forecast is more accurate for 2014 and 2015 than it had been for the years before, generally?

MS. CARMICHAEL:  Yes, generally I would say that 2014 we were pretty close.  We would have been .4 terawatts below plan, our plan, and in 2015 we would have been closer, but we did sustain some losses with some unique situations with our Darlington plant that we hadn't foreseen or allowed for risks at that time.

MR. MILLAR:  And is one of the reasons you're more accurate in 2014 and to a slightly lesser extent in 2015, does that result from the initiatives that you were just discussing?

MS. CARMICHAEL:  We believe that we were planning our outages with more analysis and foresight around specific and discrete risks that would occur or could occur, doing analysis around our forced extension of planned outages that we had been losing days on previously.  So we believe that rigour did help us.

We also feel that we did some outage improvement initiatives around how we could execute outages better, more efficiently, and so that -- all of those combined, and we feel that we improved.

The other thing that was a significant contributor to our performance would have been improved FLR performance at our Pickering station.  As you know, we had sustained considerable FLR losses in the past.  But as we had put in improvements around initiatives to reduce our FLR, we've seen considerable advances in that area.

MR. MILLAR:  Okay.  And these initiatives that you discussed, I can assume you carried those forward not just in 2014 and 2015, but you're continuing to employ those today?

MS. CARMICHAEL:  I would say outage improvement initiatives are a continuous process.  We don't believe that it's ever fully done until it's perfect.  So yes, I would say that outage improvement initiatives have been one of our key initiatives, and will continue to be one of the key initiatives going forward considering our large outage programs.

MR. MILLAR:  Are there any other large initiatives that have been undertaken since the 2014-2015 period, other than improving things you've already started to do?

MS. CARMICHAEL:  Are you referring to just outage initiatives or overall?

MR. MILLAR:  Anything that would improve the accuracy of your forecasting.  You gave a very comprehensive list.  There may be no other things, but I just wanted to give you that opportunity.

MS. CARMICHAEL:  We've outlined our initiatives in evidence for both.  In our last rate application, we've included our 2016 to 2018 initiatives, and we've also filed our new our new initiatives in our impact statement.

Generally, they are consistent.  They are generally around performance improvement in our production area, so things like outage improvement, equipment reliability, fuel handling reliability.  These kind of initiatives are all driven and developed and completed to ensure our production plan can be met.  Most of them are directed at that.

And generally, I would say that they evolve over time. So as we disposition one sub-initiative, something else gets added to the list.

MR. MILLAR:  Did you have a third party assist you in any of your forecasting improvement initiatives, or was this done entirely in-house?

MS. CARMICHAEL:  One of our initiatives which I failed to mention was parts improvement initiatives, and that would have been -- we had an outside consultant helping us with that, and it does still progress.

I think also the outage program initiatives, things like that, what we do is we do a lot of benchmarking with our utility partners in North America and with say the CANDU owners' group.  So we do a lot of work with them to understand what they're doing.

We also go to Bruce Power.  Bruce Power comes to our outage planning meetings, as well as our challenge meetings.  Then we also go to each other's lessons learned meetings, so we understand what happened there and they can understand what happened, and we can all learn as an industry.  So we do a lot of that kind of work as well.

MR. MILLAR:  Thank you very much.  As you discussed, one of the key drivers of your production forecast is the number of planned outage days; is that fair?

MS. CARMICHAEL:  That is one of our key drivers, yes.

MR. MILLAR:  As you've already discussed, one of the things you've tried to do to improve your forecasting is to improve the forecasting of the planned outage days?

MS. CARMICHAEL:  I would say that's true, yes.

MR. MILLAR:  And I think I've already asked you to describe, at least at a high level, some of the things you did, so I won't ask you to repeat that.

Madam Chair, I provided my friends with a heads-up on this and I spoke with Mr. Keizer earlier today.  There was some additional information Staff was hoping to get to complete its analysis, and we prepared undertaking questions.

In fairness to my friends at OPG, I think maybe with perfect hindsight we could have got some of this through the interrogatory process, but in reviewing our materials, we were hoping to get some more.

I think what I heard from Mr. Keizer is it may take him a bit of time to pull some of this up, but they don't necessarily have an objection.  But I will let him speak for himself.

There were a few things I was going to ask for, and subject to any comments from Mr. Keizer, I propose to present those to the panel and they can either accept them or not, and then I can continue with my examination.

MR. KEIZER:  I believe that the undertaking questions that Board Staff had put forward to us relate to certain production information and forecasts that OPG would have done, or had used in periods outside of the test period, back to 2008, I believe, was the starting point.

MR. MILLAR:  Yes.

MR. KEIZER:  In addition, those forecasts were also -- and it was basically completing a table, as I understand it, with respect to forecast numbers and actual numbers on a unit-by-unit basis, so not on a station basis, but on a unit-by unit basis which means there would be -- because they're not just one unit in every station.

So there's a number of units we would be having to pull together, and quite a large number of data sets, plus also having to go back and extract them from certain station numbers.  And we would also have to understand and figure out what was the appropriate forecast that was being used.

So all that to be said, the work required would not be something that could be done quickly.  It would take some time to do.  It may not be done by the time this panel is  -- and likely wouldn't be done by the time this panel is off the stand.  But obviously would be able to be filed within the context of this proceeding in a reasonable time period.

Obviously, the data would have to be verified because they are extracting it from different places to make sure it's accurate.  So there's concerns to the degree of which -- the amount of work that has to be done.  It is doable, but it will take time.


The panel members themselves may have certain issues they may want to direct with respect to the questions, subject to them being put to them by Mr. Millar.  But that's the concern that OPG expresses with respect to the preparation of the tables.

MR. MILLAR:  Yes, thank you for that.  What I propose to do is present them to the witness panel, and then we can hear any comments they may have, if that's acceptable.

MR. KEIZER:  That's fine.

MR. MILLAR:  Okay.  All of these -- we're simply trying to get a better handle on exactly how the forecasts were prepared, what built up to the forecast that we see on chart 2 in front of us.

The first undertaking request relates to the production forecast overall, and it is:  Please provide in a table format the production forecast -- in other words OPG's production forecast, as opposed to the Board-approved numbers -- OPG's production forecast versus the actual production for the years 2014, 2015 and 2016, broken down on both a Darlington and Pickering basis, and a unit-by-unit basis.

Subject to the caveats that Mr. Keizer provided, is that something that you can do?

MS. CARMICHAEL:  Yes, we can do that.

MR. MILLAR:  That's J12.7.
UNDERTAKING NO. J12.7:  TO PROVIDE IN TABLE FORMAT THE PRODUCTION FORECAST -- IN OTHER WORDS OPG'S PRODUCTION FORECAST, AS OPPOSED TO THE BOARD APPROVED NUMBERS -- OPG'S PRODUCTION FORECAST, VERSUS THE ACTUAL PRODUCTION FOR THE YEARS 2014, 2015 AND 2016, BROKEN DOWN ON BOTH A DARLINGTON AND PICKERING BASIS, AND A UNIT-BY-UNIT BASIS

MR. MILLAR:  The second relates to outage days, and that's please provide in table format the actual planned outage days in OPG's forecast of planned outage days from the period 2008 to 2016, and again that's on a unit by unit, station by station basis.  Is that something that can be provided?

MS. CARMICHAEL:  Yes, we can provide that.

MR. MILLAR:  That's J12.8.
UNDERTAKING NO. J12.8:  TO PROVIDE IN TABLE FORMAT THE ACTUAL PLANNED OUTAGE DAYS IN OPG'S FORECAST OF PLANNED OUTAGE DAYS FROM THE PERIOD 2008 TO 2016, ON A UNIT-BY-UNIT, STATION-BY-STATION BASIS

MR. MILLAR:  Second, this relates to information that you've already provided in part.  Maybe if we can look at page 125 of the compendium?  That is an interrogatory from VECC, VECC 19, and you provided some very useful data there from 2013 to 2020.

We were hoping to get that chart expanded to include 2008 to 2012, and then also the final year of the test year, 2021.  Is that possible?

MS. CARMICHAEL:  Yes, it is.
UNDERTAKING NO. J12.9:  WITH REFERENCE TO DATA PROVIDED IN IR VECC 19, PAGE 125 OF THE COMPENDIUM, TO EXPAND THE CHART TO INCLUDE 2008 TO 2012, AND THE FINAL YEAR OF THE TEST YEAR, 2021


MR. MILLAR:  Finally, if we go page 127 of the compendium, again this is an existing interrogatory, CCC 24, and it provides data I believe from 2017 to 2021, if I'm not mistaken.  We were hoping to have that same data from 2008 to 2016, actuals for -- sorry, yes, 2008 to 2016.  Is that something you can assist us with?

MS. CARMICHAEL:  Yes, we can.

MR. MILLAR:  Sorry the previous question I had was J12.9, and this one is J12.10.
UNDERTAKING NO. J12.10:  WITH REFERENCE TO PAGE 127 OF THE COMPENDIUM AND IR CCC 24, TO PROVIDE THE DATA FOR 2008 TO 2016


MR. MILLAR:  Thank you very much for that, and I do appreciate OPG's efforts to assist us with that.

I have some questions now in particular about the Pickering production forecast.  Could we please to turn to page 113 of the compendium?

This is a chart that we prepared, but it was -- we did nothing but take the data points that are in the application, and what you can see here first, this is just Pickering we're looking at.  On the left-hand side of the chart up to 2015 are your actual production numbers, and then on the right-hand side are your forecasts for this application.

Do those numbers look to be correct to you?

MS. CARMICHAEL:  We've confirmed them to be correct.

MR. MILLAR:  Okay.  And what we saw from this chart was that your production forecast for the test period looks to be materially lower than your recent actual performance, and I thought we could go through some of the reasons why that might be.

So if we could flip to the next page, page 114, this is another chart that we prepared, but again, taking data directly from the application, and you can see these are the planned outage days for Pickering.

So the forecast again on the left and the -- pardon me, the forecast on the right and the actuals on the left.  Do you see that?

MS. CARMICHAEL:  Yes, I do.

MR. MILLAR:  And there's a significant increase in planned outage days in your forecast; is that fair?  And we'll get to the reasons why, but just --


MS. CARMICHAEL:  There is an increase showing, yes.

MR. MILLAR:  And doubtless that's one of the big drivers of why your production forecast is lower over the test period; is that fair?

MS. CARMICHAEL:  Absolutely.

MR. MILLAR:  Okay.  So we calculated the just the simple averages on outage days for Pickering, and for the actuals period we have there we came out to about 287 planned outage days a year.  Would you take that subject to check?

MS. CARMICHAEL:  Is that the actuals?

MR. MILLAR:  Those are the actuals, yeah.  All I did was take the numbers -- the grey numbers on the chart and add them up and divide them by --


MS. CARMICHAEL:  Yes, subject to check.

MR. MILLAR:  Okay.  And then if we look 2017 to 2021, by our math, just the simple averages, up to 530 days per year, would you take that subject to check?

MS. LONG:  Is that 2016 to 2021, Mr. Millar?

MR. MILLAR:  Yes, just the red line.

MS. LONG:  Okay.

MR. MILLAR:  The 2016 to 2021.  I apologize.  It includes 2016, which is not part of the test period.

MS. CARMICHAEL:  Yes, subject to check.

MR. MILLAR:  Okay.  The difference on average is about 243 days a year, or an 84 percent increase in the planned outage days?  Do you take that math to be right?

MS. CARMICHAEL:  Subject to check.

MR. MILLAR:  And we can see at page 128, I think one of the key drivers behind this is the Pickering extended operations project?  Is that fair?

MS. CARMICHAEL:  That is correct.

MR. MILLAR:  And from that there's an incremental 637 incremental planned outage days?

MS. CARMICHAEL:  Yes.

MR. MILLAR:  And maybe we can go back to page 114 again.  So 637 days.  Just by doing a straight-line average, that's on average 127 days a year from 2016 to 2020?  Do you take that math?

MS. CARMICHAEL:  No, I don't.

MS. SPOEL:  Sorry --


MR. MILLAR:  Yes.

MS. SPOEL:  -- but I think your 530 days is actually the average from 2017 to 2021.  I haven't actually done the calculation --


MR. MILLAR:  Oh --


MS. SPOEL:  -- but looking at the range of numbers, if you include 2016 it's got to be a lower number than that.

MR. MILLAR:  Yes, I can -- well, let me check my --


MS. SPOEL:  I just don't want to have to go back and correct --


MR. MILLAR:  -- notes then.

MS. SPOEL:  -- all the numbers on the record --


MR. MILLAR:  That's fair enough.

MS. SPOEL:  -- later to account for that.

MR. MILLAR:  Yeah, no, you're correct, Ms. Spoel.  I  -- the 530-day average is from 2017 to 2021.  So I apologize if I said 2016.

MS. LONG:  No, that was probably because of my question --


MR. MILLAR:  Okay.

MS. LONG:  -- I had asked about what was happening with 2016, so maybe I derailed you there, so --


MR. MILLAR:  No, it's my fault --


MS. LONG:  -- it's 2017 to 2021.

MR. MILLAR:  Yes.  That's right.  So I apologize if there was any confusion there, Ms. Carmichael.

But again, for the PEO, just on a simple average, we had 127 days a year associated with that?

MS. CARMICHAEL:  That's not correct.

MR. MILLAR:  Okay.  Help me out with that.

MS. CARMICHAEL:  So when you took your 637 days, you divided it by five years.

MR. MILLAR:  Okay.

MS. CARMICHAEL:  And our extended outage program is four years.  We have no extended outage days in 2016, so the math actually is 159 days.

MR. MILLAR:  159 days, and for which years?

MS. CARMICHAEL:  For 2017 to 2021 -- no, 2020 --


MR. MILLAR:  I understood --


MS. CARMICHAEL:  -- sorry, 2020.

MR. MILLAR:  To 2020.  Okay.  So 159 in each of 2017, '18, '19, and '20, on average.  Thank you for that.

Do you actually have a breakdown of which years the outages will be in?  Maybe not with you, but I assume in coming up with the 637 you knew which years and which units those outages would be associated with?

MR. BLAZANIN:  Yes, we do have that breakdown.

MR. MILLAR:  And I also understand that there is a description somewhere -- it may not be in the evidence -- but of the major work elements that you're doing associated with those outages?

MR. BLAZANIN:  We do have a work breakdown of the major scope of work associated with the outages that drove that 637 days, yes.

MR. MILLAR:  Okay.  Could we have that provided, please, the outages -- the outage days by year and associated with the major work elements you're doing?

MR. BLAZANIN:  Yes, we can provide that.

MR. MILLAR:  Okay.  Thank you.  That's J12.11.
UNDERTAKING NO. J12.11:  TO PROVIDE THE OUTAGE DAYS BY YEAR AND ASSOCIATED WITH THE MAJOR WORK ELEMENTS BEING DONE.

MR. MILLAR:  So Ms. Carmichael, unfortunately you've interfered with my math, and I have to do some quick recalculations on the spot, but it's best to be accurate.

Okay.  So as we said, from 2017 to 2021 by our math -- and if it's a day off or two, I apologize, but there were 243 additional outage days, and just on a straight line average I think you've told me 157 of those can be accounted for by PEO on average.

MS. CARMICHAEL:  That's right.  159 per year we would say are attributable to Pickering extended outage.

MR. MILLAR:  So we're still left with a difference of something in the range of 100 days a year higher than the average from the actuals we have presented in this chart.

MS. CARMICHAEL:  I'm not sure where those numbers come from, but I'm looking at one of the pages you provided in your compendium, which I think is page 117.

MR. MILLAR:  Yes.

MS. CARMICHAEL:  So when I read -- when I looked at those numbers the 127 becomes 159, and your average normalized for PEO would be 338.  So compared to -- 338 compared to your chart below of 273 and 300 and 340, I only come to anywhere between two days and 65.

MR. MILLAR:  I'm not following.  Maybe you can walk me through that again.

MS. CARMICHAEL:  So your number 127 becomes 159.  That means your average normalized for PO days becomes 338.

MR. MILLAR:  And that's the 500 --


MS. CARMICHAEL:  That's the 637 versus the 159, becomes -- the average becomes 338.

MR. MILLAR:  Yes, okay.

MS. CARMICHAEL:  And then your chart below doesn't show the calculation, but what I believe you're doing is you're taking 273 versus our number 338.

MR. MILLAR:  Yes.

MS. CARMICHAEL:  And that would be about 65.  300 versus 338 is 38 days, and 330 -- 340 versus 338 is two days.  That's why I said it's -- the variance is two to 65, not 100.  And I would suggest that the first line shows a 2008 number, which actually skews the data completely, and I would suggest that it's inappropriate to do that variance analysis.

MR. MILLAR:  And why is that?

MS. CARMICHAEL:  Because 2008, if you go back to your --


MR. MILLAR:  I see, yeah.

MS. CARMICHAEL:  -- page -- if you go back to your page 114 --


MR. MILLAR:  Yes, I see --


MS. CARMICHAEL:  -- 62 days, it was a unique year in the life of Pickering, where we had our units shut down for various issues, and much of the planned outage work got done during forced outages, so I think it was about over 100 days of planned outage work ended up happening during a forced outage instead of taking another planned outage.

MR. MILLAR:  Let's look then at -- the Pickering extended operation of those outage days end in 2020; is that correct?  The 637 days we were discussing?

MR. BLAZANIN:  Yes, they take place starting in 2017 and they go through to 2020.

MR. MILLAR:  So if we look again at the chart that's in front of us, the year with the single most outage days is 2021, which is after that period.  What accounts for the very high number of outage days in 2021?

MR. BLAZANIN:  We have a vacuum building outage that's scheduled for 2021 and as a minimum there's an additional 120 days to take a station outage in that year.

MR. MILLAR:  So that's 120 days?

MR. BLAZANIN:  Correct.  For four units, there are two major planned outages during that period that the vacuum building outage is taking place in the spring.

MR. MILLAR:  So there would be 440 non-vacuum building outage days associated with 2021?

MR. BLAZANIN:  Approximately.  There could be some delay to a normally planned outage, because you're in a VBO cycle, so the outage may be a little bit longer, but I don't know the exact number for the planned outages that were scheduled at the time.

MR. MILLAR:  That still seems to be a higher -than-average number, 440.  Is there additional information you can provide us on why the number is so high in that year?

MR. BLAZANIN:  It would be based on the scope of work that's taking place in that given year.  We are doing increased inspections right through to the end of life of Pickering.  Given the plant was going to shut down at the end of 2020, we've done all the work to enable extended operations and prove that we can operate the plant for four additional years.

The fitness for service we have to demonstrate through our planned outage inspections and maintenance will continue through that period to the end of life.

MR. MILLAR:  Thank you very much.  Can we turn to page 127, please?  This is again CCC 24, and I have some questions about the mid-cycle outages you conduct.  These are done at Pickering, is that right?

MS. CARMICHAEL:  That is correct.

MR. MILLAR:  And there are, I think, four of them through the test period and they all last 43 days; is that correct?

MS. CARMICHAEL:  I believe that's correct.

MR. MILLAR:  And I understand you've been doing these mid-cycle outages from since around 2013; does that sound right?

MS. CARMICHAEL:  Yes, I believe it was in our last application where we requested to be allowed to have mid-cycle outages, yes.

MR. MILLAR:  And you discussed the purpose of that at page 132 of the compendium.  And you'll see at the bottom there is a highlighted portion:
"Pickering has planned short mid-cycle outages to complete critical activities to improve the reliability of the plant.  The mid-cycle outages allow for further backlog and reliability improvements, with the intent to improve overall unit and station performance in the long-term."


Do you see that?

MS. CARMICHAEL:  I do.

MR. MILLAR:  And it looks like that program has met with some success, is that right?  If we flip to the next page, 133, it notes at the top that your backlog of work orders has fallen very significantly.  Is that right?

MS. CARMICHAEL:  Our backlogs have gone down, yes.

MR. MILLAR:  And if we turn to page 135, I think you already mentioned this, Ms. Carmichael.  The forced loss rate has fallen quite impressively, at least in 2015, down to 2.9 percent?

MS. CARMICHAEL:  Yes.

MR. MILLAR:  That is, at least partially, on account of the work you've done on the mid-cycle outages?

MS. CARMICHAEL:  It would be various factors, but yes, work that's done in the -- like work that was done or going to be done in the mid-cycle outage that may have been done during other times as well, during maybe another forced outage, that work has contributed to the reduction of FLR.

But there were many initiatives that have contributed to the reduction of FLR as well, like 3K3 initiatives, equipment reliability, fuel handling -- many projects.

So it's not just one activity, but a variety of activities that are focused on improving FLR.

MR. MILLAR:  No, but I understand that.  But one of the reasons you did these mid-cycle outages was for this purpose, right, and to some extent, it has been effective?

MS. CARMICHAEL:  Yes.

MR. MILLAR:  Can we turn to page 137?  Currently your forecast for all four outages are 43 days.  This is an excerpt from the previous proceeding, and you see the highlighted portion.  It looked at that time, at least one of the outages was 20 days.  I'm just wondering was that an unusual outage, or have the outage times increased for the mid-cycle outages?

MS. CARMICHAEL:  Can you repeat the question, please?

MR. MILLAR:  Yes, sorry.  Where was I on page 137?  You'll just the highlighted portion there.  It says the "mid-cycle planned outage of 20 days at Pickering units",  one, in 2014.

So it looks like the outages, the mid-cycle outages were 20 days, at least in 2014, and in the test period they're 43 days.  I was just wondering if different work is being conducted now, or maybe this 20 days was not accurate and it turned out it took longer.  I'm curious as to why it's now 20 days instead of 43 days.

MS. CARMICHAEL:  I would have to go back and check that.  I don't recall the original planned outage days for mid-cycle in 2013, and I would have to go back and check that.

MR. MILLAR:  Is that something you're prepared to do?

MS. CARMICHAEL:  Yes.

MR. MILLAR:  Thank you very much.

MR. KEIZER:  Just to be clear, Mr. Millar, sorry, on 137, so this is an exhibit that came from the last proceeding?

MR. MILLAR:  That's correct.

MR. KEIZER:  So you're asking why the mid-cycle outage of 20 days in 2014 based on the evidence we produced in the last proceeding?

MR. MILLAR:  I'm just asking, It looks like in 2014, these took 20 days and now they seem to take 43 days.  All I'm asking for is are you are you doing the same work now, or maybe the 20 days was in error.  I don't know.  It just seems to take more than twice as long now, and I wanted to know why that was.

MR. KEIZER:  I wanted to make sure people were aware that the reference you were giving was for the last proceeding.

MR. MILLAR:  You're quite right about that.  If I wasn't clear, I apologize.  That undertaking is J12.12.
UNDERTAKING NO. J12.12:  TO EXPLAIN THE EXTENSION OF MID-CYCLED OUTAGES FROM 20 DAYS IN 2014 TO 43 DAYS


MR. MILLAR:  Let's go back to page 127.  I'm sorry to make you skip around.  This is back to the CC interrogatory.  We see -- and it's hard to go through these without them being highlighted, but there's four mid-cycle outages, two for Unit 4 and two for Unit 1?  There's one in 2017 for Unit 4, one in 2018 for Unit 1, then in 2019 Unit 4 again, and then in 2020 Unit 1.  So it's just on those two units?

MS. CARMICHAEL:  Yes, they're just on Unit 1 and 4.  That's where we were seeing the difficulty of keeping the unit online during the two-year outage cycle.  So the intent was to fix the issues and errors mid-period, so that if we take a mid-cycle outage to fix things that were typically not lasting the two-year period, things like valves and stuff like that.  So that's why we had planned for these mid-cycle outages, to eliminate sort of forced outages from occurring.

MR. MILLAR:  For the entire history of the mid-cycle outages, has it always been for just Units 1 and 4?

MS. CARMICHAEL:  Yes, that was the initial intent, yes.

MR. MILLAR:  You don't do them for Unit 5 or --


MS. CARMICHAEL:  No, we were not seeing the same issues during the two-year outage cycle.

MR. MILLAR:  Understood.  Could we go to page 130, please?  This is just an extract from the evidence in this proceeding.

You'll see 3.1.1 planned outage schedule and that's where you discuss your planned outages.  And then if we look to line 25, one of the things you take into account is, it says:

"The planned outage schedule also incorporates lessons learned from recent OPG outages and operating experiences outside OPG."


I think, Ms. Carmichael, you were discussing that a little bit earlier.  You do meet with external folks and talk and compare notes, and see what you can do to improve your outage performance; is that fair?

MS. CARMICHAEL:  Yes, we do quite a bit of lessons-learned activities.  I was just mentioning that.  We look at reasons why we have losses, certainly particularly around forced extension to planned outages, and then determine what those root causes were, develop mitigating actions, identify those risks and then incorporate those into our outage plan according to risk allowances.

But in the meantime, like I said, we work with our utility partners, particularly CANDU operators, because they are both similar in types of outage work we do and inspection that we need to do, and so we learn a lot from each other, particularly Bruce Power, that runs multi-unit facilities as well.

MR. MILLAR:  And how do you measure the impact of lessons learned?  Like, how do you know that lessons have been learned?  And again, I'm talking particularly with respect to outage days.

MS. CARMICHAEL:  So we -- what we do is we determine what areas can be improved upon.  So I'll give you examples.  I guess that's the best way to do this.  So from lessons learned from other operators or even from innovations that we do, we then take the time and duration that we've saved on those initiatives or improvements and we build them into our outage plan.

So for example, we have developed better practices to do what we call a single-fuel channel replacement, and those used to take probably around two weeks to do.  Now we can do them in a little over a week.  And so we've incorporated those savings into our planned outage days.

We've learned lessons on how to do -- instead of building scaffolding for longer durations, taking the trades, building scaffolding, taking days out of the planned outage schedule, what we've done is we've learned how to use drone technology so that we don't have to take the time and days to do scaffolding.

We've developed techniques to look at our equipment, using what we call -- I'm going to just make it simple terms.  It's like ultrasound versus X-rays.  And so that takes a lot less time, and the workers do not have to stop working in the whole area because of dose issues.

So we've incorporated those savings of those times into our outage planning, because our outage planning is done essentially on an hourly basis, and so all of those kinds of innovations and lessons learned that we get from other partners or share with other partners even, we incorporate those into our outage plan.

MR. MILLAR:  For the mid-cycle outages we were just discussing, you've been doing those for several years now.  Is it more or less the same routine you do with each outage?  Essentially -- you talked about replacing valves, one of the examples you gave.

Are you essentially doing the same work for each of those?

MR. LEHMAN:  The quick answer to that question is no.  The work is quite different.  Referring back to your previous question about the short outages in 2014, for example, that outage scope was based on our 3K3 program.  Now, that program was very specific.  It was based on a very in-depth analysis of forced loss rate and the components that contributed to that forced loss rate.

So earlier on those short outages included that work.  And as you pointed out, that was quite successful.  Later on, as the short outages were developed, the scope changed, and that demanded a change in duration.

MR. MILLAR:  Oh, so that's why we got to the 43 days?

MR. LEHMAN:  That's correct.

MR. MILLAR:  Okay.  But for the ones we see in the test period that are 43 days, are they essentially the same work each time, or are you doing different things?

MR. LEHMAN:  No, that work is unique to each unit.  There may be similar work; i.e., valve work or valve overhauls may be done.  But that would be different valves for different units.

MR. MILLAR:  Okay.  You do each unit twice.  Is there any opportunity for time-saving from when you do Unit 4 in 2017 to when you do it again in 2019?

MR. LEHMAN:  So we do look at that, and we always are looking for opportunities for continuous improvement or opportunities to reduce outage scope, but in general the work that's being done, it's unique to the outage, and it's also unique to the time frame, so for example, we may need to do a series of inspections that have to be done with the reactor in that configuration at that age time.

MR. MILLAR:  Sorry, I just couldn't hear the last part.
MR. LEHMAN:  It's unique to that reactor and to that time frame for that reactor, so in terms of the...

[Microphone not activated]

MS. LONG:  Is your mic on, sir?

MR. LEHMAN:  [Microphone not activated]  Oh, I thought it was.  Is that better?

MR. MILLAR:  I'm still having difficulty hearing.  I'm not sure.

MS. LONG:  Maybe if you tilt it up a little bit more or --


MR. MILLAR:  You might have to share with your --


MS. LONG:  Okay.

MR. LEHMAN:  Sorry, which part did you miss?

MR. MILLAR:  Just give me the last 36 seconds.

[Laughter]

MR. LEHMAN:  So the outage scope is unique to the unit, but it's also unique to the time that the work is being done on that unit, so for example, the work that's in 2019 may include inspections that could not be done in 2017 because the age of the reactor was less, so they would be appropriate to the time and the total number of effective full power hours on that unit.

MR. MILLAR:  Okay.  So there'd be some overlap but there would be some unique work --


MR. LEHMAN:  That's correct.

MR. MILLAR:  -- with -- okay.

In a similar vein, another thing I see come up quite a bit is something -- this is for Darlington -- PHT pump motor outage.  Could somebody tell me what that is?

MR. LEHMAN:  Sure.  So if you look at the -- some of the evidence that we have that's -- just let me refer to that, excuse me.

The heat transport motors are a critical component in the CANDU reactor.  They provide primary coolant flow; in fact, primary fuel cooling.  One of the tenets of CANDU reactor operation is what we call control, cool, and contain.  We control reactor power, we cool the fuel, and we contain the reactivity.

So the heat transport pump motor's this critical component, provide that primary coolant, primary flow across the fuel, and these outages are in fact to replace the primary heat transport pump motors which are known to be degrading.

MR. MILLAR:  Okay.  And I assume you didn't start doing this in 2017, you've been doing this for -- since the units were in place?

MR. LEHMAN:  Well, we've been doing it for some time.  These are very large, complex motors, 12,000 horsepower motors, and we first started the review and the work to allow replacement back in about 2009.

MR. MILLAR:  Okay.  So it's been for many years now.

MR. LEHMAN:  That's correct.

MR. MILLAR:  And in those cases is the work essentially the same each time?

MR. LEHMAN:  The work is very similar.  The motors are very similar.  They're not identical, but they are very similar, and the replacement of the motors is quite similar.

MR. MILLAR:  And there are seven of these outages over the test period, and they're all scheduled for 20 days; is that correct?

MR. LEHMAN:  That's correct.

MR. MILLAR:  Are there any lessons to be learned here that could shave off any of that time?

MR. LEHMAN:  There are and there have been.  The first heat transport motor replacement that we did was about a 28-day outage.  We reviewed that work, we reviewed the lessons learned, and in fact we applied those lessons learned in order to reduce the duration from 28 to 20 days.

MR. MILLAR:  And when was that?

MR. LEHMAN:  That would have been in 2015.

MR. MILLAR:  Okay.  But you're not anticipating any further time savings, at least over the test period?

MR. LEHMAN:  That's correct.  We believe that we have optimized the heat transfer pump replacement evolution.

MR. MILLAR:  Okay.  Thank you for that.

I'm going to move to a new area, and this is some carryover from the DRP panel.  My colleague Mr. Richler had some questions about two projects in particular, the auxiliary heating system and the operations support building, and I guess what's happened is those are no longer considered DRP projects, so we were asked to take them to this panel, so here we are.

Who would these questions -- are these for you, Mr. Lawrie?

MR. LAWRIE:  Yes, I can answer the questions.

MR. MILLAR:  Okay.  Let's start with the auxiliary heating system, or as sometimes it's referred to in the documents, the AHS.  Could you tell me just very briefly what the AHS is and what it's for?

MR. LAWRIE:  Okay.  So the AHS is a conventional steam boiler system, and its purpose is to provide heating to the Darlington power plant and associated buildings, such as the tritium removal facility and heavy water management building.  In the event that there's four units out of service, because the normal heating provided to the building to prevent freezing is steamed from the reactor units to the secondary side, so in the event that we have a four-unit shutdown we would use this system to prevent damage to the plant equipment from freezing.

MR. MILLAR:  Okay.  Could we go to page 92 of the compendium?  This is where you discuss that project.  And this is taken directly from your evidence.  You'll see starting at line 17:
"The expected final forecast project completion cost, including the demolition of the construction boiler house slated for October 2016, has increased by 14.4 million to 99.5 million."


And before we go any further, what is the status of this project today?

MR. LAWRIE:  The status of the project is there has been a variance approval on this $99.5 million, and that was identified in SEC 46, attachment 2.

MR. MILLAR:  Sorry, I meant is the project complete.

MR. LAWRIE:  The project is not complete.  The building itself, the new building and the new boiler systems and all the piping is all complete.  We've actually test-fired the facility and it's capable of producing 100 percent of its name plated steam.

However, we're not placing it -- using it until we have addressed an issue associated with nuclear safety and a potential steam line break through the power plant.  This is a recently identified technical concern.  So in the event of an emergency with the four units shut down, we would likely use this facility.  But to do online commissioning where we actually apply steam into the power plant with the power plant running, we're holding off on that until we resolve the remaining environmental qualification issues.

MR. MILLAR:  In terms of this application, when does it appear in your revenue requirement, your rate base?  Is it 2017 or 2016?

MR. LAWRIE:  We put in the capital in service for I believe -- I would have to check, but I believe it was 2016.

MR. MILLAR:  So it's either 2016 or -- it will be in for 2017, anyway, the first year of the test period?


MR. LAWRIE:  Yes.

MR. MILLAR:  And it’s at $99.5 million?


MR. LAWRIE:  The variance in the attachment I referenced is up to 107.

MR. MILLAR:  Sorry?  I misunder --


MR. LAWRIE:  107.

MR. MILLAR:  It’s now 107 million?  Thank you.  Sorry, is 107 million the amount you're seeking to close to rate base for this part --

MR. LAWRIE:  No, there are some removal costs in the total release of the project.

MR. MILLAR:  So it’s at 99?

MR. LAWRIE:  I would have to confirm the forecast, but there is a slight amount associated with removal costs and the decommissioning of the old boiler house that would not be to rate base.

MR. MILLAR:  Let's turn to page 97, please.  I don't have the cover page here, but this is an extract from a Modus report.  You're familiar with this report?

MR. LAWRIE:  Yes.

MR. MILLAR:  And these are the quarterly reports to the nuclear oversight committee that you receive?

MR. LAWRIE:  Yes.

MR. MILLAR:  This one, I don’t think I have the date on it, but it’s from second quarter, 2014?

MR. LAWRIE:  It's identified at the top as second quarter 2014.

MR. MILLAR:  Yes, I'm sorry, it is there.  Okay.  If we could look at the second paragraph, it discusses this auxiliary AHS, and it refers to this as an example.  "On November 12, 2012, P&M …?"  What is P&M?

MR. LAWRIE:  Projects and modifications.

MR. MILLAR:  So that’s OPG.

MR. LAWRIE:  Yes, that is OPG.

MR. MILLAR:  "… OPG presented its gate 3 package for
approval and full funding release, except for a small portion of costs to be approved in 2014.  The P&M team’s gate presentation characterized the AHS cost estimate as a Class III estimate in the amount of $45.6 million."


So am I right that your original estimate for this project was $45.6 million?

MR. LAWRIE:  As presented at the gate meeting, yes, and we, through our lessons learned, identified that was an overstatement of the confidence level of the Class III estimate.

MR. MILLAR:  That's right.  If you skip a sentence, it says that "P&M expressed an 85 percent confidence level in that 45.6 million dollar figure.

MR. LAWRIE:  Yes, I think that at the time, in retrospect, that was an overstatement of the confidence level, primarily because no significant amount of design activity had been completed by the time they went and presented that to the gate 3.

MR. MILLAR:  Yes.  I'm sorry.  You'll see this report has some recommendations and observations in that regard.  But if we go down one more sentence:
"The option of building a new AHS was preferred over seven alternatives based primarily on the project cost."


Do you see that?

MR. LAWRIE:  Yes.

MR. MILLAR:  Do you have the cost estimates for those seven other projects?

MR. LAWRIE:  I don't have them readily available.  I would have to see if they're still with the project records.

MR. MILLAR:  Could I ask you to look for those and provide them if you can and, if it's available, the confidence level you had around those estimates?

MR. LAWRIE:  We can check to see if they're available and to what level the confidence -- the confidentiality aspect.
MR. MILLAR:  Thank you very much.  That's J12.13.
UNDERTAKING NO. J12.13:  TO PROVIDE THE COST ESTIMATES FOR THE SEVEN OTHER PROJECTS AND THE CONFIDENCE LEVEL AROUND THOSE ESTIMATES, IF AVAILABLE


MR. MILLAR:  Can we skip back to page 94 of the compendium?  It’s called at the top a type 3 business case summary.  It looks to me like a post-mortem on this project, with some lessons learned and whatnot.  You can see the history and scope of schedule changes about halfway down the page, and there's a list of reasons provided why the project costs had increased so much since the previous budget.

I don't want to go through each and every single one of these with you, but is it fair to say that OPG underestimated how much it would need to assist the contractor in performing the job?  Was that the biggest driver of the cost overruns?

MR. LAWRIE:  No, not necessarily the biggest.  Certainly our contractor was challenged in executing it, but there was several scope elements that drove the cost of constructing the facility.  There was a relatively small area needed to place this particular facility that was available.  And through the design phase, they determined that the equipment itself would have to be custom built to fit in the area.

That wasn't known when they first arrived at the estimate of the $45 million for the project.

MR. MILLAR:  Sorry, that wasn't known at the time?

MR. LAWRIE:  It wasn't known at the time that it would have to be custom.  Before the design was done, before the engineering details were done, the vendor had proposed sort of budgetary estimates that we, in error, assumed a higher confidence level in achieving.

And through the design phase, where more detailed design was recognized that to fit all the equipment in the area, some of the equipment had to be customized.  In doing that, that drove the cost of the equipment higher.

MR. MILLAR:  All right.  I understand the auxiliary heating system work was performed by a contractor under an existing extended services master service agreement?

MR. LAWRIE:  That's correct.

MR. MILLAR:  As I understand it, those are kind of existing master agreements for certain contractors who regularly do work on your site?

MR. LAWRIE:  Yes, there are sort of predefined terms and conditions and predefined labour rates that are used to allow us to award a contract.  This is one of the early projects that we used with this new set of terms and conditions that we entered into in 2012.

MR. MILLAR:  And this master service agreement, I understand that was in place before the DRP.  You've had these for some time?

MR. LAWRIE:  This particular agreement, we entered into it with two vendors in -- I believe it was 2012.

MR. MILLAR:  Just to be clear, you chose to go through the master agreement than to look at a tailor-made agreement for the AHS?

MR. LAWRIE:  That’s correct.  There was a couple projects that we used -- the fairly large projects, we used  this new master service agreement.  It was also some of the projects that we first used with our engineer and procure construct contracting strategy, so it was new on a couple of fronts.

MR. MILLAR:  Your original budget for this was around $45 million.  Is that the scale of project you ordinarily do under a master services agreement?

MR. LAWRIE:  We do a wide range of projects.  Most of the projects in our portfolio are less than the 40 million range, in terms of volume number of purchase orders.  But we do have a number of purchase orders that are in the 40 million and above.

MR. MILLAR:  Including up to 99 million?

MR. LAWRIE:  Or larger, yes.  We have MSA type purchase orders for much larger.

MR. MILLAR:  Can we turn to page 95, please?  This is back to the Modus report.  Before we do that, I didn't reproduce this page, but there was something else I wanted to go to in the report.  It's the page immediately previous to this.  This is page 7 as you'll see at the top, and I wanted to go to page 6.  And I gave the reference to the people operating the system, and I'm hoping they can pull it up.

It's not in my compendium, but it is from Exhibit L, tab 4.3, schedule 1, attachment 4.

Yes, that's right.  Perhaps we can go to the cover page first; that will be page 1.  And this, just to frame it, is what we discussed.  It’s their the quarterly report to you on the DRP, but the auxiliary heating is system was originally a DRP project, so you'd be familiar with this report, Mr. Lawrie, obviously?

MR. LAWRIE:  So this is the Q2 report, page 6 of 34?

MR. MILLAR:  Yes, it'll be page 6; that's right.  Page 6 of 34.  So if we can go to page 6 now.  And I guess this report actually pointed to a couple of projects where there had been some issues, but the AHS is one of those projects; is that correct?

MR. LAWRIE:  Yes, there is a couple of projects identified with challenges.

MR. MILLAR:  Okay.  So if we look here -- this is from the Modus report under B, OPG contractor management and contractor performance.  The first sentence:

“Based on the information we have reviewed it is apparent that P&M..."

Again, that's OPG:

“...put excessive faith in the ESMSA contractor's ability to perform this work and an over-reliance on the perceived ability of the EPC contracting model to shift project risk to the contractor and alleviate the need for active project management."

And then if we skip down to the first bullet point -- these are some of their summary conclusions:

“Moreover, it is apparent that the P&M team did not have the necessary experience, training, or internal management direction to properly manage this work.  Attachment B is a matrix that provides our summary of our observations regarding the five major ongoing F&I projects.  This matrix shows among other things that in the management of the work P&M, and the first one, routinely accepted poor-quality schedules and cost estimates without adequate vetting."

And then the next page -- and we are back into my compendium here if that's easier for you to look at, but it's from page 7, the very top:

“...mischaracterized the nature of these estimates by assuming anything provided by a contractor was at a very high level of maturity, Class 3-2, when such estimates were based on conceptual at best engineering, meaning these estimates could not have been better than Class 5 in nature, failed to establish accountability standards for the contractors, failed to identify or mitigate known risks, did not effectively react to problems when they materialized, and accurately and timely report the extent of cost overruns, schedule delays, and scope increases to senior management, and the P&M did not seek to lock down the scope at start of this work and allowed the customer, operations and maintenance, to make significant changes to the design that were not properly understood, quantified, or captured in subsequent reports to senior management."

And then just continuing on, you'll see under 2, indicative projects -- this is where they talk specifically about the AHS, the auxiliary heat system.  You see that?

MR. LAWRIE:  Yes.

MR. MILLAR:  The second paragraph there:

“The management failures we observe were most evident and acute with the D2O storage in AHS projects."

If you skip down just a sentence below the blacked-out part:

“In both cases P&M sought the Board's full funding approval at a point where very little design was done only to have to later seek additional funds from the Board once design had matured."

And then the next sentence:

“P&M's management failures can be seen throughout the planning and execution phase of this project."

Mr. Lawrie, without putting too fine a point on it, is it fair to say this is a fairly damning report with respect to OPG's oversight of the AHS project?

MR. LAWRIE:  Yeah, I think it certainly points out a number of areas of opportunity and learnings we got from the first application of our ESMSA and a large-scope project and shifting to the engineer procured construct model, and these elements that are identified here are ones that we've internalized and actually communicated quite closely with our refurbishment friends so they would not repeat the same challenges that we faced.

MR. MILLAR:  Could we flip to page 96.  And this is under C, risk management.  This will the last I quote from the report, but it says:

“Based on our observations, it appears that all P&M's identification of risks is a check-the-box activity due to the fact that having a list of risks is a prerequisite to obtaining a funding release.  P&M does not actively manage to its ongoing risks as part of an effective risk management program."

And then the last sentence in that paragraph:

“Once a project obtains full funding for execution, very little, if any, attention is paid to day-to-day risk management, including the ongoing identification of new risks and opportunities, as well as the formalized implementation of risk mitigation strategies.  Additionally, there is no structured or defined risk program management oversight."

And I think you fairly said you accept these findings, but you've taken them and tried to learn from this report; is that fair?

MR. LAWRIE:  Oh, absolutely.  In fact, I can identify that the -- one of the risk managers that was involved in the refurbishment organization I've had the opportunity to join my organization, and in fact we're building upon these lessons learned and applying the same sort of rigour and robust risk management processes that are ingrained in the refurbishment program, so absolutely, very important for us.

I have to identify here that these are associated with a handful of new projects that we launched in the ESMSA.  We have been executing a large number of projects.  You can see in the evidence there's well over 150 projects, different sizes, and in general 60 to 70 percent of our projects do come in on or under budget in totality --


MR. MILLAR:  Okay.  But --


MR. LAWRIE:  -- on the first release.  But these two projects did prove a challenge, were some of the first projects that we launched under the ESMSA, and we did have an over-reliance on the vendor's proposal, given that the vendor's proposal for a target price, we felt that they had been incentivized through our performance fee model, which has incentives and disincentives for both cost and schedule performance, and we felt that they would be able to drive the behaviour of their organization to deliver, and we overestimated their ability to do that, so we've learned from that and we're putting the resources on it to manage those contractors.

MR. MILLAR:  Okay.  But with respect to the AHS project in particular, do you take issue with Modus's characterization of this as management failure?

MR. LAWRIE:  I think it was more around the -- we had over-confidence in the vendor in proceeding with an estimate of $45 million before the design was completed, and portraying that as the total project cost when it wasn't a Class 3 estimate, it was a Class 5 estimate, and if we look at the project based on a Class 5 estimate it is coming in within the upper range of that estimate at around $100 million.

MR. MILLAR:  At page 99 of the report it states -- not 99 of the report, 99 of the compendium.  “The consequence to OPG", that's the consequence to OPG, “are two projects that may cause external stakeholders to question OPG's management prudence."

I guess here we are.  So we're having that discussion now.

Can I turn to another project that I understand has gone over budget.  This is the operations support building.  Are you familiar with that as well --


MR. LAWRIE:  I'm familiar with the operations support building.

MR. MILLAR:  Okay.  And that is now complete and in-service; is that right?

MR. LAWRIE:  Yes, it is.

MR. MILLAR:  And when was that completed?

MR. LAWRIE:  We completed the building in 2015 and had our folks move back into it.  It's a very, very important building and a very useful building for OPG.  This particular building houses a lot of the staff that have to frequent inside the power plant to get information and talk to operators and maintainers and deal with outages, so it's very important for this building to be located where it is and have a connection bridge right into the power plant.

MR. MILLAR:  Okay.  So it's up and running and it's part of your rates application?

MR. LAWRIE:  Yes.

MR. MILLAR:  Okay.  Can we turn to page 93 of the compendium, please.  You can see at line 13 there if you have it there was a forecast of $45.1 million for this project, then if you skip to line 18, the forecast project completion cost to the OSB is now 62.7 million dollars, which consists of a full release for execution of 53 million dollars, with a superseding release of an additional $9.7 million.

So am I correct that this was about $15 million over-budget, over than the initial estimate, in any event?

MR. LAWRIE:  Approximately.  The -- we did have a significant challenge with the contractor in completing the project to their target price as part of the contract.  And compounding the fact is this is another project where we didn't have sufficient contingency identified in the release that would accommodate the confidence level of the estimate at the time.

MR. MILLAR:  Yeah, in fact, if we could turn to page 108 of the compendium, this is a document titled "the project over-variance approval".  I understand this is an approval form you need to get from upper management to increase -- that you needed to get to increase the budget for the operations support building?

MR. LAWRIE:  That's correct, yes.  We make sure that we have prior approval for release of funds before committing them.

MR. MILLAR:  It gives some of the reasons there.  You see reasons for cost variance.  but I think you already discussed this with me, so you've explained why this project went over budget.


MR. LAWRIE:  Yes.  So the primary driver is when we went for proposals for this particular project, the design was not complete, obviously the vendors are bidding on it, and we arrived at a target price that would be incentivized.

And in this particular case, we took that target pricing and used it to a higher level of estimate confidence level than we should have, and incorporated that in our estimate for the business case.  And we should have actually provided significant contingency because the design was not complete at the time, and the contingency amounts in these releases were quite low at the time.

MR. MILLAR:  And all that resulted in going over budget, and you had to seek upper management approval for a variance?

MR. LAWRIE:  That's correct.

MR. MILLAR:  Can we turn to page 112 of the compendium?  And this is where we see ultimately this variance was approved by -- it looks like your chief nuclear officer, your CFO, and your president at the time, Mr. Mitchell himself.

MR. LAWRIE:  That's correct.  It was Paul Pasquet, acting for chief nuclear officer at the time.

MR. MILLAR:  You'll see the handwritten note at the bottom, and some of is hard to make out.  But the first sentence I see says this is poor performance.  Am I reading that correctly?

MR. LAWRIE:  Absolutely.  Our expectation is we deliver our projects on budget and ahead of schedule, and this project didn't achieve that objective.

MR. MILLAR:  It's hard to see who wrote that.  It looks like Mr. Jaeger or Mr. Yaeger.

MR. LAWRIE:  It would have been Paul Pasquet on behalf of Mr. Jaeger.

MR. MILLAR:  And we see at the bottom, the bottom right, it looks like Mr. Mitchell here has written "agree" or "agreed".  Does that look right to you?

MR. LAWRIE:  It appears that way, yes.

MR. MILLAR:  Okay.  Does OPG in this hearing dispute that the OSB project was an example of poor performance?

MR. LAWRIE:  I think its a an example where we could have done better in our risk management and estimating to report out what the true cost of the project should have been.  As identified earlier, we went ahead and used a vendor estimate prior to the design being complete and we didn't provide sufficient contingency for that estimate given its level of completeness to rely upon.  That was one of the primary drivers of the cost exceeding what was approved at the time for the work to execute.

MR. MILLAR:  Do you agree with the assessment on this page that states this is poor performance?

MR. LAWRIE:  Absolutely.  As I said, our objective is to deliver projects for our committed cost and on schedule.

MR. MILLAR:  Would you say the same for the auxiliary heating system?

MR. LAWRIE:  Yes.

MR. MILLAR:  In spite of this, I understand that OPG is seeking to recover its entire actual cost for both of these projects in rates.  Is that right?

MR. LAWRIE:  Yes.

MR. MILLAR:  Why is that reasonable?  If this is poor performance characterized by -- I don't want to go through the report again, but there are many adjectives in that.  Why would that be a reasonable thing to pass off to ratepayers?

MR. LAWRIE:  We believe these are the true costs of the work that was performed that turned out to meet the requirements that were identified through the process.  Early estimates, before the design requirements are fully understood, were reported at a higher confidence level than they should have been.  But the actual work performed, in terms of refurbishing the OSB and the requirements needed to make that building meet its -- performance requirements for the staff using it, and the end result we got is value and it met the requirements, and those costs were what were incurred.

I believe it's more that we underestimated the contingency required to execute the work.  I believe that in portraying the amounts in our business cases, we had over-confidence level in the estimates which should have been reported at a class 4 or class 5 level.  That would have then been supported by a higher contingency amount.

MR. MILLAR:  Okay.  I have your answer on that.  I don't think we're disputing these were the true costs and I guess the question of whether the costs are reasonable or not is really one for argument.  So I thank you for your answer.

Madam Chair, I'm sorry, just two minor housekeeping issues.  And I hate to go back to you, Ms. Carmichael, but just quickly.

We heard you mention that you had done some outage benchmarking.  If I misheard that, I apologize.  But have you done formal benchmarking of your outage days?

MS. CARMICHAEL:  We don't do formal benchmarking on outages or outage days per se, because each outage is very unique and different.  I think Mr. Lehman talked about different scope, different requirements depending on the life and the inspections required, and the type of equipment that may need to be fixed at that particular time in its life.

So we don't have standard outages where we can do that kind of benchmarking, but we do look at the components of each of the outages and what's being done, so particularly different windows in the outages.  And there's a lot of, I would say, not formal benchmarking where there’s a  written document, but there’s a lot of dialogue between the operators who do this kind of work.  And there's groups, such as CANDU's owner group, where I know Mr. Owens has attended many benchmarking sessions with other utilities.

There's also what we call an INPO group down in the States, which again folks like Mr. Owens would have attended and learned lessons learned amongst the other utilities to understand how we can better perform as a nuclear fleet.

So there is no formal benchmarking, like a document you would see where -- like a ScottMadden report.  But there's a lot of lessons learned and challenge sessions that go on in the industry as a whole, and we contribute and participate very actively.

MR. MILLAR:  Okay.  Thank you.  I just want to know if there was a formal report or something like that, and I take it the answer is no.

Just quickly, can we turn to page 128 of the compendium?  This may explain why I got tripped up in my math a little bit.  It relates to the incremental outage days for the Pickering extended operations project.

If you go to the bottom of that page, line 26, we based our calculation on 637 days from 2016 to 2020.  But I think I heard you just say the actual number is 2017 to 2020.  So maybe you can help me with that.  Is it 2016 to 2020 or 2017?

MR. BLAZANIN:  The actual outage program starts in 2017 to 2020.  If I can refer you to issue 6.5 Board Staff 126, that might show you, in terms of costs, et cetera, where we can see the outage program starting.

Keep scrolling down.  I think there's some tables, if you keep scrolling down further.  One moment please.  If you scroll back -- sorry, my apologies.  There's a chart, chart 2.

You can see on the top there under the 65 or 62 terawatt plan, you can see in 2016 there is zero generation impact when you compare to 2020 in both cases.  So while the extended operations program did start in 2016, what we were doing in 2016 was mainly around component condition assessments, fuel channel life assurance project work, and some periodic safety review work.

The actual outage program costs start in 2017, so that's why we said the program, in terms of generation, the 637 days, starts from 2017 to 2020.

MR. MILLAR:  If I look at page 128 again of our compendium where we just were, at least with respect to the actual outage days which it seems to be referring to here, it should say 2017 to 2020?


MR. BLAZANIN:  For outage days specifically, it should say 2017 to 2020, that’s correct.

MR. MILLAR:  Madam Chair, would this be an appropriate time to break?  I'm going to move to a new, very large area.

MS. LONG:  I think it would, if you can't complete it in the next half hour or so.

Okay, we will break now and reconvene Monday morning at 9:30.
--- Whereupon the hearing adjourned at 3:59 p.m. 
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