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Tuesday, October 22, 2019
--- On commencing at 9:31 a.m.
HYDRO ONE NETWORKS INC. - PANEL 1, resumed

Godfrey Holder,
Andrew Spencer,
Mark Brodie,
Bruno Jesus,
Donna Jablonsky, Previously Affirmed.

DR. ELSAYED:  Please be seated.

Good morning, everyone.  Any preliminary matters?
Preliminary Matters:


MR. KEIZER:  Yes, Mr. Chair.  I just have two minor preliminary matters.  You may recall the exchange that Dr. Higgin and I had yesterday.  So Dr. Higgin and I have spoken, and so Hydro One will deal, as you have indicated through your ruling, with the questions that he has related to his chart and the related reports.

So I have spoken with Dr. Higgin, and we will deal with that first thing tomorrow -- sorry, not tomorrow, Thursday morning, if that is convenient for you to deal with it in that way.

DR. ELSAYED:  That's fine.

MR. KEIZER:  And second is I believe there is just one minor correction from something that someone said yesterday on the transcript.  So I could ask the witness to clarify that aspect and --


MR. JESUS:  Thank you.  Yes.  In my exchange yesterday with Mr. Higgins (sic) I had indicated there from a reliability -- transmission reliability perspective historically we have only excluded three events, the '98 ice storm, the 2003 blackout, 2013 flood.  I inadvertently forgot to mention the 2018 Ottawa tornado has also been excluded from all of the data sets.

DR. ELSAYED:  Okay, thank you.  Thanks.  Mr. Pollock.

MR. POLLOCK:  Thank you very much, Mr. Chair.
Cross-Examination by Mr. Pollock:

MR. POLLOCK:  Before I get ahead of myself, I have a compendium, and I was wondering if we could get that marked as an exhibit.

MR. SIDLOFSKY:  That will be Exhibit K2.1.
EXHIBIT NO. K2.1:  CME CROSS-EXAMINATION COMPENDIUM FOR PANEL 1.

MR. POLLOCK:  Thank you very much.  My name is Scott Pollock.  I am counsel for Canadian Manufacturers & Exporters.  And thank you to the witnesses for their time this morning.

I was wondering if we could start off on page 9 of the compendium, using the pagination on the top right-hand corner.  So as I understand it, this ISD is for conductors.  Am I right in that?

MS. JABLONSKY:  Confirmed.

MR. POLLOCK:  And the three-year test period cost you will see in this box on the right-hand side is $298.4 million.  Correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  Okay.  So if we flip over to page 10, we see the table for total investment costs, and as I understand it, in order to get the 298.4, we go to the bottom of 2020, 2021, and 2022 with the 81.8, 122.1, and the 94.5, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  So just to the left of that, it has previous years, and at the bottom it is net investment cost.  When I am reading this table, is the previous years the previous plan years or the previous years stretching back as far as you have records?

MS. JABLONSKY:  No.

MR. BRODIE:  The previous years both in this ISD as well as all subsequent ISDs included as part of this application include the previous year costs of the projects specifically identified within that specific ISD.

MR. POLLOCK:  Understood.

MR. BRODIE:  So just to relate it back to this one here, where if you actually look at the top on page 9 of your compendium you have a start date of Q4 2015 that is reflective of the projects here, therefore it would go back to that period.

MR. POLLOCK:  Okay.  So as I understand it, then, the next three years, the 298.4 million is, roughly speaking, about double the expenditure from the previous years of 158, and sort of a ballpark.  Am I correct?

MS. JABLONSKY:  Correct.  But if you are looking at in-flight, so you're looking at in-flight and what it is at the moment, plus, okay.

MR. POLLOCK:  So just in terms of the rate of spend, it is double for the next three years than the previous years?

MS. JABLONSKY:  Subject to check, yes.

MR. POLLOCK:  And so if we could go to page 11, this is another ISD and also has to do with conductors, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And then same exercise.  This is going to cost 237.3 million, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  Then if we flip to page 12, we derive that number by going to the bottom of 2020, 2021, and 2022, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  So in this one the previous years for this project is 13.8.  Am I right?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  So there is a significant ramp-up in spending in comparison to the previous years.  It is now, I think by my math, you take it subject to check, about 17 times over the amount you are spending now than you were spending in previous years, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  All right.  So are these the only conductor-related ISDs that are going on?  Did I capture them all?  Or are there other ones?

MS. JABLONSKY:  We have ones that are just below the 3 million mark that did not meet -- that are not material to this, but in essence, yes, this is the only --


MR. POLLOCK:  Okay.  So if we could flip now to page 6.  I am just trying to get an understanding of the reason for the conductor spending.  Do you see at line 5, starting with the words "given the drastic"?  Do you see that?

MR. JESUS:  Page?

MR. POLLOCK:  Page 6 of the compendium, top right-hand corner.

MS. JABLONSKY:  Could you tell me the line number on the --


MR. POLLOCK:  Line number 5.

MS. JABLONSKY:  Yes, I do.

MR. POLLOCK:  All right.  So I have a couple of questions, but first I will read this to you:

"Given the drastic increase in conductors reaching or exceeding their ESL from now to 2024, coupled with testing results to date showing an increase in the proportion of high-risk conductors, Hydro One has to proactively replace conductors in a well-planned and paced manner so as to ensure the ongoing safe and reliable operations of Ontario BES."

So with that sort of statement, am I right in thinking that the impetus or the drivers for this investment are two-fold?  One is the increase in the asset condition being high-risk and the other is the ESL aging of the assets?

MS. JABLONSKY:  You're incorrect.

MR. POLLOCK:  I'm incorrect?

MS. JABLONSKY:  Yes.

MR. POLLOCK:  All right.  Can you tell me what the impetus is if not what is stated here?

MS. JABLONSKY:  Condition.  The reason for this SR, the reason for the change, the reason for the replacement, is condition base.

MR. POLLOCK:  So when it says "given the drastic increase in conductors reaching or exceeding their ESL, coupled with testing results to date showing an increase in the proportion of high-risk conductors, Hydro One has to proactively replace conductors", these are speaking to a trend, are they not?

MS. JABLONSKY:  They're speaking to -- can we look at PWU 10, please.  At the beginning.  If we're looking in the conductor line, what we're looking at, we're looking at the very low risk, low risk, fair risk, high risk, and very high risk.

And if we're looking in the section for high risk and very high risk, we're looking at 3,680 kilometres of conductors that are verified condition, that is a verified condition at the moment.  That is what is driving TSP2.  It is the evidence that supports TSP.

MR. JESUS:  Verified condition means that we have actually taken conductor samples, we've actually used the line view technology to ascertain the condition of these conductors.

So the conductors have -- that have been assessed to be in high risk or at end of life have lost their tensile strength and their torsion capability.  They have been assessed to have less than four turns or less than 85 percent of their tensile strength.

MR. POLLOCK:  Am I right in thinking that back when you were spending less money on these projects, that is to say in the "previous years" column, there were also conductors that were at high risk that had lost their tensile strength?  Am I right in thinking that?

MS. JABLONSKY:  Yes, you're right.  There would be some that would have lost their tensile strength, yes.

MR. POLLOCK:  So the reason, as I understand it, that you are spending more money than you were spending then is because you find more condition high risk now than you did several years ago; isn't that right?

MS. JABLONSKY:  Before what we had was, we looked at conductors, and conductors, we were looking at the ESL for conductors to be seven years -- 70, seven-zero.  And what we had was conductors that were way above -- way beyond that age range.

We continuously did testing.  What we utilized EPRI to do was to confirm what we had as the ESL so that we can have a sense of the demographics, so we could have a sense of what the pacing going forward may look like.

What we had EPRI do was we provided them with replacement data, we provided them with test data.  They conducted, they created two Weibull models and what they came up with, the replacement data that we gave them -- it was confirmed that we replace conductors at about 90 years.

The condition data that we gave them confirmed that we deemed conditions to be end of life at around 89.5.

So it was confirmed at that time, with the two studies in mind, that the ESL would then be moved to 90 years.  That was strictly a pacing to see the demographics, and that's to see where the asset was in relation to the ESL.

We had continued throughout that time and then and before the EPRI study to continue to do testing through Kinectrics or through LineVue.

So the data that we currently have is data that's validated and verified.

MR. POLLOCK:  Thank you.  I think my question was a little bit different, though.  I appreciate the studies that you got everyone to do.  But in terms of trying to understand the reason for why you're spending more money, it's because you found, through these studies and maybe through your own condition assessments, that more of these conductors were at high risk?

MS. JABLONSKY:  What we found through the study, what EPRI -- EPRI did two things for us.  They confirmed the ESL, as well as gave us projections as to what they see, based on industry standards and based on what they have from our fleet, condition-wise and demographics on replacement data-wise.

So they -- in their study, they gave us projection and what we have confirmed at the time that they did the projection was actually greater than what they had in 2018, because we have the confirmation of the 3480 kilometres of conductor.

And if you notice in their 5.2, in their study, it's still showing at zero; at that time, we were confirmed.

So if we move through their projection, we're looking at -- in ten years, we're looking at 6,467 kilometres that will be due -- that will be deemed end of life, if we're looking at their projection.

MR. POLLOCK:  Okay.  Can we turn to page 2 in the compendium for me, please?  Do you see at line 9, starting "Despite a planned".


MS. JABLONSKY:  I'm sorry.

MR. POLLOCK:  At page 2, on the right-hand corner, line 9, beginning with the words "Despite a planned".


MS. JABLONSKY:  Yes.

MR. POLLOCK:  Let me read this to you:
"Despite a planned increased level of replacements when compared to historical levels, the number of conductors beyond the ESL of 90 years is still increasing.  An overhead conductor failure can have severe reliability and safety consequences. If this issue is not addressed in a proactive and timely manner, system and customer reliability as well as safety will be placed at risk.  Consequently, an increase in planned replacements, even though it will not completely stop or reverse the trend in line demographics, is required to maintain acceptable fleet condition and performance."


Again, I am just trying to understand.  The written words on the page seem to say you've found yourselves in a situation where, in this case, the ESL -- the number of assets reaching their ESL is going up.

As a result, so that word "consequently", you have increased the pace of investment.  I am trying to understand what are the drivers for the increased pace of investment.

MS. JABLONSKY:  The drivers for the increased pace of investment in this, for the conductor asset, would be the asset condition.  Based --


MR. POLLOCK:  So I should just ignore this part?

MS. JABLONSKY:  Based on the asset condition in present day, today, what we have are 3,460 kilometres that's deemed high risk.

What we're looking at in the studies that EPRI has done for us, when we're looking at the demographics going forward, if in -- I do believe, relative to the 2016 filing -- just give me a moment.

Relative to 2016 filing, the percentage of conductors requiring assessment has decreased from 31 percent to 21 percent.  While many of the circuits assessed were found to be low risk, the proportion of the high risk conductor increased from 9 percent to 13 percent, as confirmed by testing.  That's in the evidence.

MR. POLLOCK:  So the increase...

MS. JABLONSKY:  The increase in the high risk.

MR. POLLOCK:  That's the driver?

MS. JABLONSKY:  That's the driver.

MR. POLLOCK:  I understand, okay. So if we could go to page 5 of the compendium -- unfortunately, this pie chart is no longer in colour, so it is a little bit harder to parse.  But as I understand it, the 55.1 percent large chunk is the low risk conductors.  Am I right?  This is page 5.

MS. JABLONSKY:  Yes, correct.

MR. POLLOCK:  All right.  And the 20.8 percent is the needs assessment category?

MS. JABLONSKY:  Yes, I believe you're correct.

MR. POLLOCK:  The 11.4 percent are the fair risk category?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And the 12.6 is the high risk category?  Am I right?

MS. JABLONSKY:  You're correct.

MR. POLLOCK:  Okay.  So if we look down at line 12, same page, I think this is what you were just referring to.  But it says:
"Hydro One has made some progress in addressing the condition assessment backlog for conductors.  Relative to EB-2016-0160 filing, the percentage of conductors requiring assessment has decreased from 31 percent to 21 percent."


Do you see that?

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  So that chunk that's the 20.8 used to be a lot bigger at 31 percent, right?

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  What has happened is you have gone out and actually looked at the assets and instead of being a question mark, you can then put them in one of the other three categories; is that right?

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  Okay.  So I am trying to understand how this works in practice.  But when you have a conductor that fails and it causes an outage, some of them are going to be conductors that you knew were at high risk and they just gave up the ghost and they failed.  That happens sometimes, right?

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  Sometimes when you go out, a conductor will have failed and you will go out, and it is not one that you had any idea about.  But it turns out it was in bad condition and it failed.  Has that happened?

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  So if we then keep reading from where I stopped at the bottom paragraph, line 14:
"While many of the circuits assessed were found to be in low risk condition, the proportion of high risk conductors increased from 9 to 13 percent, as confirmed by testing."


So as I read that paragraph, you guys put a great deal of effort into going out and measuring a big portion of the conductors that you didn't have any data on, and most of those turned out to be in low condition, but as a result, some of them turned to be in high risk condition, and so the number increased from 9 to 13 percent.  Am I right?

MS. JABLONSKY:  You're correct.  Condition assessment and conductors starts at age 50.

MR. POLLOCK:  Right.

MS. JABLONSKY:  Hmm-hmm.

MR. POLLOCK:  So I'm right then, am I not, that the increase in the number of high risk conductors, due to the fact that you have assessed them from the needs assessment category, are not going to increase the number of outages that occur, right?

[Witness panel confers]

MS. JABLONSKY:  Please repeat your question.

MR. POLLOCK:  So we just discussed the fact that in your day-to-day operations, there are conductors that you know are high risk and they fail.

MS. JABLONSKY:  Yes.

MR. POLLOCK:  And there's conductors that you know what the condition of turn out to be high risk and they fail.

MS. JABLONSKY:  Yes.

MR. POLLOCK:  The fact you have gone out to measure that some of these needs assessment conductors are now high risk instead of a question mark, aren't going to impact the number of outages because these were already in high risk condition.  You just didn't know it, right?

MS. JABLONSKY:  Yes and no, because if they are a high risk and they had failed or they were failing, then it would have impacted the reliability, whether I know it or not.

MR. POLLOCK:  Right.

MS. JABLONSKY:  Yes.

MR. POLLOCK:  Okay.  So I can't then say -- so the next sentence:
"As more conductors deteriorate and fall into the high risk category, the risk of failure is expected to increase."


That's not correct, right?  Because the increase is due to the fact that you have assessed them, and that doesn't increase the number of failures, right?

MS. JABLONSKY:  Oh.  If -- my apologies.  If the conductor is left in a sense to run to failure, if it fails before I identify that it should -- and proactively change it, then it would impact, because I can have a failure of a conductor at age 46 to about -- whenever after that.

So if I start my assessment at age 50, there is still a section that I will miss in the event it happens to be in a deteriorated state, for whatever the reason may be.

So part of -- and when we talk about pacing, it's actually to ensure that we don't have a failure, to ensure that we identify conductors that are at a high risk and we can make the replacement before they actually fail.

So if we're looking at something -- if we're waiting for it to run to failure, yes, then we would have that issue.

MR. JESUS:  I think the overarching message here is, as these conductors are moved into high risk the failure rates will increase.  There is no question about it.

These conductors are at -- some of them, there's over 1,300 kilometres that are over 90 years old, approaching 100 years old.  The reality is these conductors are sitting up in the air, they have been assessed to be in poor condition, and if we do nothing about it there are severe safety consequences that could occur, no different than what happened in the parking lot at Richview, where a conductor dropped from the sky across the entire parking lot and we had hardly -- thank God no one was injured as a result of that.

So these are publicly accessible places where if we do nothing about it to mitigate those safety risks, we do it not only for reliability but also from a safety perspective to ensure that we protect the public, to ensure that we protect the service to our customers.

MR. POLLOCK:  Could we turn to page 4, please.  So as I understand Table 17 here, this is the ESL -- and I know we spoke that ESL is not really the driver, but I did want to discuss it, because it was in your evidence.  This is the ESL for the overhead conductors, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And as I understand this table, currently -- and beyond the ESL category we have 1,389 kilometres, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And then that by the end of the planned term, although not by the end of this rate application, that goes to 3,653, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And that's where we derive the 13 percent, I believe, when it says by the end of 2024 about 13 percent or 3,653 kilometres of conductor will reach or exceed ESL.  Do you see that?

MS. JABLONSKY:  I see it.  We're looking at the table without replacement, right?

MR. POLLOCK:  If that is what that means, yes.

MS. JABLONSKY:  Yes.

MR. POLLOCK:  Table 17.  So am I right in thinking that by the end of the planned term 13 percent of the conductors will be beyond their estimated service life?

MS. JABLONSKY:  Just give me one moment, please.

MR. POLLOCK:  Certainly.

MS. JABLONSKY:  Can you move to the top of the page?  Please continue.

MR. POLLOCK:  Okay.  So we have the table.  Could we scroll down a little bit on this page?  So line 12.

By the end of 2024, about 13 percent or 3,653 circuit -- kilometres of the conductor fleet will reach or exceed ESL.  So that's about -- you said 13 percent, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And that's sort of the worst-case scenario for 2024?  Am I -- you said it was the no replacement?

MS. JABLONSKY:  It's still the worst-case scenario in what respect?

MR. POLLOCK:  Sorry --


MS. JABLONSKY:  This is simply a demographics, from a demographics point of view.  This is giving us a picture of where the asset will be in relation to the ESL.  Not to the condition.

MR. POLLOCK:  Certainly.  Sorry.  Is this with you replacing the amount that you are proposing to replace or is this you doing nothing over the five years between 2019 and 20 --


MS. JABLONSKY:  At the top of that page it says "without any further replacement the percentage of conductors exceeding ESL will be increased by 13 percent by 2024".

MR. POLLOCK:  Okay.

MS. JABLONSKY:  That's above this table right here.

MR. POLLOCK:  Right.  So if we can flip to page 14 of the compendium, please.  Just to orient you, this is part of your 2016 filing.

You see at line 7, "specifically, 28 percent of transformers, 9 percent of breakers, and 19 percent of conductors are currently operating beyond their normal expected service life", so between 2016's filing and this filing the number of conductors beyond their estimated service life is actually lower.

MS. JABLONSKY:  Agreed.  Because the EPRI study was after this, and the EPRI study moved the ESL from seven years to 90 years.

MR. POLLOCK:  And the estimated service life isn't plucked out of the air, right?  EPRI doesn't just make this stuff up.  There's a reason, grounding, for what they --


MS. JABLONSKY:  EPRI looked at our replacement data and our condition data and we came up with 90 years, with looking at the two Weibull studies that they did, we confirmed -- they confirmed that 90 years would be a better mark to use than the 70 years that we were using.  Hence the change in the number after ESL.

MR. POLLOCK:  And then if we could turn to page 7, please.  And this -- now we are back at the current application, and this shows the overhead conductor forced outage frequency and the overhead conductor forced outage duration; is that correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And both of those trends on average are going down, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  Okay, thank you very much.

So can we turn to page 34 of the compendium.  We are switching gears a little bit, and I wanted to talk about air blast circuit breakers.  Is everyone at page 34?

MS. JABLONSKY:  Yes.

MR. POLLOCK:  Okay, so this is another ISD, and this is for one of the ISDs for air blast circuit breakers, I believe; is that correct?

MR. BRODIE:  That's correct.  This would actually be the only ISD that references air blast circuit breaker replacements.

MR. POLLOCK:  Okay.  So -- and that is a $366.2 million cost for the planned term?  Am I right in thinking that?

MR. BRODIE:  Correct.

MR. POLLOCK:  And I believe, although I don't have the reference here, the total cost is something like 600 or $700 million.  I believe it is 694 for the air blast circuit breakers?  Does that ring a bell?

MR. BRODIE:  Subject to check over the 2020 to 2024 period, yes.

MR. POLLOCK:  Okay.  Perfect.  So it is a little bit tricky, but on page 26, this is an interrogatory that
you -- or, sorry, undertaking that you gave to SEC that shows the costs and risk scores.  Am I right?

MR. BRODIE:  That is correct.

MR. POLLOCK:  And if we flip the page to 27, we see on, I don't know, I think eight lines down, SR-01 is under the mandatory.  Is that right?  The mandatory categorization?

[Witness panel confers]

MR. BRODIE:  Could you please repeat the question?

MR. POLLOCK:  Yes, I just wanted you to confirm that SR-01 in this table is under at least in part the mandatory category of projects.  Under the ISD column, one, two, three, four, five, six, seven, eight rows down.

MR. BRODIE:  Sure.  I can provide some clarification with regards to that.

With -- with my understanding, if you actually take a look at on that same reference in your compendium specifically with regards to the footnote on the term mandatory, footnote number 2, where we articulate that certain system renewal investments are included in both the mandatory and discretionary categories based on taxonomies, certain investments are currently in flight.

So what I would like to draw your attention within your own compendium here is, while we have SR-01 identified there under the mandatory and with regards to the '19 to '24 spend, further in that column, you see that is only 219 million.

So that is in reference to a specific project that is within the air blast circuit breaker replacement ISD that is currently in flight, so ergo it has been flagged as mandatory.

And similarly on page 28 of your compendium, you will then see further down when you get to the -- below the discretionary category of SR-01, once again referenced to air blast circuit breakers as discretionary, because those are not yet in play.  We're currently going through preliminary design and estimating, and have not received business case approval internally.

MR. POLLOCK:  All right.  So 219 already going, and then 464 not yet going.  So that is in the discretionary bucket?

MR. BRODIE:  That is correct.

MR. POLLOCK:  Okay.  So I want to flip to page 21, if we could.  And this shows -- this figure, figure 10, shows the circuit breaker forced outage frequency.  Am I correct?

MR. BRODIE:  That is correct.

MR. POLLOCK:  And if we go back up one page to page 20, this shows the circuit breaker forced outage duration, correct?

MR. BRODIE:  Correct.

MR. POLLOCK:  So am I right in thinking that the investment, the circuit breaker investment, this $694 million, really isn't going to impact these reliability numbers very much.  Am I right in thinking that?

MR. BRODIE:  I would not categorize that as a fair assessment.  I mean, if you were to look at even just subsequently on page 21 of your compendium, where we provide the summary of forced outages by breaker type, it is very clearly identified that, especially historically looking back to 2017 and just a notable upward trend in terms of the performance of our air blast circuit breaker fleet.  It is actually the worst performing subset of our breakers within the fleet, and is identified within ISD SR-01 -- let me just pull up the specific reference for you -- on page 4 of that, of ISD SR-01.


The reality is air blast circuit breakers are -- currently the remaining 133 that exist within the system are at major critical bulk facilities that connect a significant amount of generation to the broader transmission system.

I believe we have at table 1 with an SR1, which highlights about 13,000 megawatts of installed capacity that these breakers are accountable for, fundamentally connecting into the transmission system.

So when you take the comparison both from a performance perspective, we've gone through, we've done significant amounts of condition assessment on not only the air blast breakers themselves, but as well as their supplementary auxiliary systems, which is the high pressure air system which is known to be extremely problematic, very costly to maintain.

Couple that with just overall manufacturer obsolescence and the lack of supportability, both from manufacturers as well as the internal knowledge base of our own staff, it is an obsolete technology.  It is a poor performer, and it is presently installed within very critical sites.  Ergo, it's been a primary focus and a strategic focus for us to ensure we get this out of the system as soon as possible.

MR. POLLOCK:  Okay.  So holding everything else equal, if we were to spend the money that you are asking for in this proposal, we would expect the forced outage frequency and the forced outage duration to go down?  Holding everything else equal?

[Witness panel confers]

MR. BRODIE:  With all things held constant, I mean it is important to note that the air blast circuit breaker are a subset of our 4,000-plus breakers.

We would anticipate and expect to see an improving trend in the reliability, holding all things constant.  But that said, we need to factor in not only is the condition of the rest of the fleet also deteriorating in that same time span.

So to make that kind of forward-looking connection, I think directionally, yes, we would see an improvement.

MR. POLLOCK:  So now I am a little bit confused because, Mr. Jesus, you had a conversation yesterday, a rather lengthy one with Dr. Higgin.  And he asked you about what can we see in terms of the -- I think it was the 22 minutes that we came up with in terms of reliability, what can we see in terms of an improvement to that number because of system renewal investments.

And you said, as I took it, we're not looking at the system renewal investments for increases to reliability.  What we're looking for is the system access and system service.

So I don't understand.  This is a system renewal investment, but we're going to get reliability from it?

MR. JESUS:  So I think we need to provide the context in terms of when I made that statement.

So in terms of the reliability, we need to make sure that we're maintaining the condition of those assets to continue to deliver the service that they are intended to for.

So for air blast circuit breakers or conductors, those are equipment-specific outages that we're referring to.

The reliability of the system will deteriorate, no question about it.  And the intent is for the reliability not to deteriorate, because we need to make proactive replacements.

So for example, if we don't replace the assets, the performance will continue to deteriorate and, yes, we're making investments for reliability, but that's not the only reason why we're making that investment.  We're making that investment from a condition point of view, and from a safety point of view, and from an environmental point of view because they do have consequences as well.

So we need to sustain the reliability.  So most of the asset replacements that we're doing from a renewal are to continue that performance that was intended, and the replacements from a condition point of view, we need to maintain the condition of the assets.

So that's the context of what I was making that statement.

If you want to make a step change in reliability improvement, then perhaps you need to consider redundancy and you need to do other things.  But the focus of the system renewal is to continue to deliver the reliability that was intended, and maintain the condition of those assets.

MR. POLLOCK:  Okay.  So there is a reliability component, or reliability improvement, perhaps, that we should see with the system renewal investments, correct?

MR. JESUS:  Correct.

MR. POLLOCK:  So I am going to circle back to Dr. Higgin's question from yesterday.  Could you help me connect the system renewal investments you're making to the 22 minutes in reliability increase that you're targeting?

[Witness panel confers]

MR. JESUS:  So the 22 minutes, so the investments that we're proposing are to maintain the equipment functionality, if you will.  Obviously, if we improve the reliability where there's been a significant number of outages at stations, then that performance will improve as well.

So the connection is, yes, the reliability will increase, so we will get some improvement associated with those 22 minutes.  So transformers or lines that are failing often, we reinvest in them.  That performance should improve.

However, we will not see it immediately because performance, the SAIFI indicator that Mr. Higgin was referring to, is in fact a lagging indicator.

You have to recognize, too, that most of our interruptions, if we can go to -- yesterday I referenced the equipment contributions.  If we can go to -- just give me one minute here.

If we can go to SEC 44, please, where you can see there from a SAIDI point of view the leading cause of the interruptions associated with SAIDI is, in fact, equipment-related interruptions.

So the reality is that the predominant reason why we're having failures on the system is because of equipment.  The other leading cause associated with SAIDI is weather.

So in the end there's two main drivers associated with the reliability.  One is equipment, which is why we're making the investments that we're making, as well as weather.  So we are focusing in on the leading causes of the unreliability.

MR. POLLOCK:  Thank you very much.

Can we turn to page 38 of the compendium, please.  So I wanted to talk for a minute about oil circuit breakers, and on this page I believe there is not one specific ISD that is related to the oil circuit breakers, but they're sort of split out between SR-01 and SR-06.  Am I correct?

MR. BRODIE:  That would be correct, yes.

MR. POLLOCK:  Do you have a sense of breaking -- just breaking out the oil circuit breakers, how much the replacement of those is individually?  Do you have a sense of that?

MR. BRODIE:  We haven't provided that level of granularity on an individualized sort of oil circuit breaker basis.  I don't have a number off the top of my head that I would be able to --


MR. POLLOCK:  Would it be onerous as an undertaking?  Would it be a lot of work, or is it something that you could easily do?

MR. BRODIE:  I think the challenge you have, and I believe Mr. Spencer sort of alluded to this in yesterday's cross-examination, where if we've identified specific, say, oil circuit breakers as part of a broader integrated investment, I mean, if you're looking for a specific cost, such as an individualized cost of that one oil circuit breaker within a broader project, that would be an onerous task for us to sort of dissect to that level.

MR. POLLOCK:  Okay.  So if we could turn to page 43, please.  And on line 16 we see that out of the 247 oil circuit breakers identified for replacement over the planning period, 69, or 28 percent, have been measured to be above the acceptable level of 45 ppm.

So I take it that the other 180 or so are not environmentally concerning for PCBs?

MS. JABLONSKY:  True.  True.

MR. POLLOCK:  And you had some expert evidence on the oil breakers.  If we can go to page 39.  This is the report on oil circuit breakers, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And am I right in thinking that this is sort of the backbone of -- your reason for wanting to replace these is sort of your understanding of where these oil circuit breakers are, in terms of their cost and their obsolescence?  Am I right in thinking that?

MS. JABLONSKY:  Yes and no.  Oil circuit breakers we have had since, we probably could say since the beginning of time, all right?  Oil circuit breakers are no longer manufactured.  Resources that understand the workings of oil circuit breakers are dwindling all over the industry.  Oil circuit breakers are -- do have the environmental impact, wherein the volume of oil that it carries.

At the same time, when we're looking for industry, when we're looking for vendor support, there is none.

Oil circuit breakers, because of their robust build, if they're working, they're working.  If they're not working, there is a lot of money in the maintenance side of oil circuit breakers to maintain an oil circuit breaker.

So to say that a report in 2018, it was the only driver, no.  It has always been -- it's been maintained by us since we have had them in the fleet, and we are aware of their condition.

MR. POLLOCK:  All right.  So I want to just go to some of the questions that you asked.  Table 3-7 is on page 40 of the compendium.  And as I understand it, there's only six utilities that were part of this study.  Correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And for this question anyway not all six of them responded.  Utility 3 didn't respond, correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  So you would agree with me, I think, that five utilities isn't really a statistically robust number.  Correct?

MS. JABLONSKY:  I'm sorry, please repeat the question.

MR. POLLOCK:  In terms of doing a study --


MS. JABLONSKY:  Yes.

MR. POLLOCK:  -- five respondents isn't really a statistically significant number.

MS. JABLONSKY:  This is a study conducted by EPRI.

MR. POLLOCK:  I am just asking for your thoughts on the study, because you clearly brought it in as part of your evidence, so...

MS. JABLONSKY:  If five is all that there is, then five will have to do, right?  So when we're looking at utilities with oil circuit breakers, that is all they could find.

MR. POLLOCK:  So as I understand it, some of these utilities, for example, utility 2 actually found oil circuit breakers to be more reliable than the replacement.  Correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And if we go to Table 3-8, this is the cost and difficulty of performing minor maintenance, and utility 2, 3, 5, and 6 all answered that the existing oil breakers were either the same cost or less costly than the replacements.  Correct?  To do these minor changes?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  And if we go to 3-9 on the next page, fully two-thirds of the respondents in this table that said that for major repairs the existing oil breakers are about the same cost.  Correct?

MS. JABLONSKY:  Correct.

MR. POLLOCK:  So all of these results would suggest to me that a significant number of utilities consider them to be as easy to maintain and as cheap to maintain as the replacements, correct?

MS. JABLONSKY:  When you're looking at equipment, we're still looking at how they have been used.  We're still looking at -- if you're looking at a 230 kV breaker, is it operating at 230?  Is it operating at 200?  What is it operating at?

We're still looking at, is it operating to the full nameplate capabilities or below?  So it is hard to say when someone says, so my economic cost is the same, because it's unclear how they're actually using the breaker.

Based on the way that we use a breaker, we're able to say, from -- it's obsolete from a manufacturing point of view and it is actually obsolete economically, because when we are looking at the money that it costs us to repair the breakers we're able to see based on the usage of the breaker.

So it is unclear here through the six participants the nameplate -- how they're actually utilizing the nameplate capability.  Where on the graph are they actually utilizing this, how stressed are the breakers that they're using?

MR. POLLOCK:  So I take it then that I should -- or we should ignore really the results because they don't really match up to Hydro One's experience?

[Witness panel confers]

MS. JABLONSKY:  Please repeat the question.

MR. POLLOCK:  So given the answer that you just gave me, should I take it from that answer that we should sort of ignore this study because we don't know any of the behind-the-scenes things that these utilities are doing, so their answers are sort of meaningless?

MS. JABLONSKY:  When we look at the SRs that are listed in the business plan, we're looking at SRs that are based on different drivers.

So we have an air blast circuit breaker driver.  We have no oil driver.  We have no oil circuit breaker driver.

So the station-centric projects that are put forward in the SRs that we have listed in this plan, the driver for the project would not be the breaker.  The breaker, however, will become part of the project because of its obsolescence.  Because it is a much slower breaker, because the technology today is far better than what it was before.  Because of the amount of money it takes to actually support the breaker.  And because of performance which is recorded in asset analytics.

MR. POLLOCK:  So I take it now from that answer that there is really nothing -- there's not sufficient things wrong with the oil circuit breakers in and of themselves to drive a reinvestment.

MS. JABLONSKY:  In today's economy, in today's -- if we're looking at it from an environment perspective, an oil circuit breaker is a red herring in a station.  An oil circuit breaker, the speed of that breaker is much slower than a SR-06 circuit breaker.

If we're looking at it from a rebuild, from a station perspective, the footprint of the breaker is far greater than anything else that we have dealt with.

When we're looking at PCB, we do have issues.  When we're looking at features, mechanisms within the breaker, we're running into issues.  When we're looking at salvaging parts, we're running into issues.

When we're looking at speaking to suppliers about how to maintain the simplest of issues, we're running into issues.

I do believe there are problems.  And if we're doing a station-centric, if we're looking at -- if we are changing our transformers in a station and the transformers are protected by those circuit breakers, I don't think it will be prudent to leave them in.  There would be no value in doing so.

MR. POLLOCK:  So can I take it that that's a yes, there is not sufficient issue with the circuit breaker itself, inherently within itself, to change it.  But since you are looking at it from a station point of view...

MS. JABLONSKY:  Based on asset analytics, it would be.  Those circuit breakers would still be in the high risk.

MR. POLLOCK:  How do I reconcile that with the statement you made a minute ago, which is that there is no oil circuit breaker driver?

[Witness panel confers]

MR. POLLOCK:  Are you waiting for me?

MS. JABLONSKY:  Yes.  Can I have the question again, please?

MR. POLLOCK:  How do I reconcile the statement you did make -- which I take to mean there are things wrong with oil circuit breakers that make you want to change them -- with the statement you made earlier, which is that there is no oil circuit breaker driver for investment?

MS. JABLONSKY:  Because when we're looking at circuit breakers, when we're looking at over 6,000 circuit breakers, when we're looking at 716 transformers, when we're looking at the number of disconnects which is -- when we're looking at conductors, when we are looking at wood poles, when we're looking at the assets on an overall basis, there is no driver for the oil circuit breakers because the oil circuit breaker does the job it is supposed to do.

The oil circuit breaker has, from an economic point of view, we're paying a lot of money.  We're able to maintain it in some areas; we're able to bypass it in some areas.  We do have times when we do have to use a spare SR-06 to do the job.  It is not sufficient as a driver.

But from an integrated perspective, it is a candidate for replacement based on condition.

MR. POLLOCK:  Okay.  Could we turn to page 47 of the compendium, please?  I am going to make this short because I am almost out of time.  Does everybody have that?  All right.

So this was an interrogatory that we asked you about the transformer condition assessment.  And in order to save time, I won't bring you there.  But I understand from one of the reports that the transformer condition data you have about 65 percent, give or take, of the condition data for transformers.  Am I right?

MS. JABLONSKY:  You're correct.

MR. POLLOCK:  And we asked you specifically about EPRI's analysis, which basically said that of the condition or the transformer asset conditions that you do have, 19.5 percent of them were incorrect.  Is that right?

MS. JABLONSKY:  Yes, yes.



MR. POLLOCK:  And we asked you how does it relate to the 65 percent of condition that you do have, whether they overlapped or whether they were separate things.  As I understood your answer, they're separate, correct?  They don't overlap in the same population of assessments?

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  So if I do the math correctly, if 20 percent of the 65 percent of the condition assessments that you have are incorrect, that leaves us with about 52 percent that you both have assessments for and are correct.  Am I right in thinking that?

MS. JABLONSKY:  Incorrect.

MR. POLLOCK:  Incorrect.  And why is that?

MS. JABLONSKY:  If we look at the -- and I will find the reference for you, if we're looking at the condition data when asset analytics was examined, if we're looking at the six parameters -- condition, utilization, criticality, performance and economics -- what we found was in condition, it was a lower -- the input in condition was lower.

But what was noted was that for health indices across the industry, there was more that was put into that basket. The utilization, the economics.  That was thrown into the condition.

Here at Hydro One it is not.  Condition is a single oil sample state only.  It doesn't -- utilization, economics is not thrown into it. Therefore, they recognize that what was there was sufficient to categorize the asset that was there.

MR. POLLOCK:  Did they know when they said that, they said it was sufficient, did they know that 20 persons of the assessments were wrong?

MS. JABLONSKY:  20 percent of the assessment -- if I am remembering you correctly, we looked at missing data and incorrect data for the 19.5 percent, or something to that effect.

MR. POLLOCK:  It was the --


MS. JABLONSKY:  Is that the IR that you are referring to?

MR. POLLOCK:  As I understand it, it wouldn't be missing data.  It says it was not aligned between EPRI's analysis and your analysis.

Your answer -- if we could flip back to CME interrogatory 13 at page 47, please?  If we look at the response, you break down the 19.5 percent into two categories.

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  We discussed this, I think, at the technical conference.  One of the categories is incorrect data.

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  Whereas I understand it's a clerical error, that you typed in the wrong number or something like that.

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  One them is called correct data.  I didn't understand at the time, but I believe we had a conversation that correct data is the number you got is right, but it is for the wrong part, like you got it from the tap...

MS. JABLONSKY:  Agreed.

MR. POLLOCK:  So the 20 percent is about data that doesn't reflect what's actually correct in the asset, right?

MS. JABLONSKY:  The 20 percent, yes.  The 20 percent reflects data that will be corrected by the planner.  When it is pulled, it is recognized there was an issue and that data is corrected.  Because as we talked yesterday, A is continuous to stream that goes into A that will be continuous.  So that data, once recognized, would be corrected.

But at the same time, we do have other feeds that is feeding into A based on condition, utilization, criticality and everything else.

So where you are making your reference is -- where we talked the last time, we said you could then pull the oil from the transformer and based on the mechanics, based
on -- because the breather between the tap changer an the main tank, what we end up getting was a sample that did not resemble -- based on the parts per million did not resemble what should be from the tanks.  So we recognized it to be an issue.  That's where the planner will come in.  That is where the ARE would come in and then validate that data.

MR. POLLOCK:  So every instance of non-alignment will be caught immediately and rectified before it goes to any investment decision?

MR. BRODIE:  I think to reference my testimony yesterday, the Asset Analytics system and the data that is presented and similarly with what Metsco was in effect reviewing, it provides an input as a high-level screening tool, right?  So in terms of the demographics, condition performance, utilization, economics criticality, it provides that -- sort of the quantified data sets from our systems of record.  But fundamentally as we go through the continuous ARA process, so that's -- we have subject-matter experts within Donna's team -- or within Ms. Jablonsky's team who are assessing that information.  So if there is something -- if something looks strange, some value looks off or something doesn't look correct, they would then seek to, you know, confirm that information with -- whether it is the field or technical services organizations, and then subsequently make sure that the information that is then relayed over to my team within transmission planning, we are making the right decisions on the right and proper condition data that drives our investments.

MR. POLLOCK:  So you said when they notice that there is a difference.  Are there instances where they don't notice, maybe the reading is close enough that they don't really notice that it is wrong?

[Witness panel confers]

MR. BRODIE:  I think -- I mean, fundamentally we would never drive or identify a specific investment from a single data point alone.  I think it is again looking at it in a wholesome and holistically between all of the information that we have available and also confirming with our field staff, confirming with our technical services organizations.

I think it is important to say not to get hung up on one particular value that we have in the system, and that is why we have these processes in place to ensure that we're making the right call on the right assets.

MR. POLLOCK:  Thank you very much.  Those are my questions.  Thank you, Mr. Chair.

DR. ELSAYED:  Thanks, Mr. Pollock.  We will make a slight change in the order, and will have Anwaatin go next.  Mr. McGillivray.
Cross-Examination by Mr. McGillivray:

MR. McGILLIVRAY:  Thank you, Mr. Chair.

My name is Jonathan McGillivray.  My co-counsel in this proceeding is Lisa DeMarco, and we are counsel to Anwaatin.  Anwaatin has a compendium, and I wonder if we could have that marked as an exhibit.

MR. SIDLOFSKY:  That will be K2.2.
EXHIBIT NO. K2.2:  ANWAATIN CROSS-EXAMINATION COMPENDIUM FOR PANEL 1.

MR. McGILLIVRAY:  Thank you.  I would like to ask you today about the ongoing transmission reliability disparity in First Nations communities and what initiatives Hydro One is undertaking to respond to that disparity.

And I will cover three areas.  First, I would like to look at the data illustrating the reliability disparity in First Nations communities.  Second, I would like to ask you about Hydro One's general approach to reliability disparity and look at one particular ISD.  And finally, I would like to discuss the status of Hydro One's implementation of the Board's directive in the 0049 proceeding and the Aroland project.

So if we could start by turning to page 97 of the compendium.  In part A we asked about the methodology and purpose behind the First Nations reliability performance overview presentation, which is in the evidence, and we can go there in a moment.

In part A of your response, you indicated that Hydro One management worked through content development in a manner that is typical when creating presentations and considered factors such as the audience and key messages to be conveyed.  Do you see that?

MR. JESUS:  Yes, I do.

MR. McGILLIVRAY:  I am wondering if you can provide some additional background and detail on particularly the motivation and the rationale for producing the presentation which, if I am not mistaken, is a new exercise for Hydro One.

MR. JESUS:  So can I take you to the actual presentation, which is in A-7.

MR. McGILLIVRAY:  Schedule 2, attachment 3?

MR. JESUS:  Correct, thank you.

So the motivation, in terms of the presentation that I was asked to present, was to demonstrate the performance reliability in the community.  So if we can just flip through the slides quickly to showcase what we're talking about.

So the -- we provided the context for how we supply our First Nations -- there are 88 First Nations communities.  If we go back a slide, please.  Keep going.

So the context is we supply 88 First Nations communities through 59 transmission stations.  Transmission doesn't supply First Nations communities directly.

So it was all about, show me the reliability performance at these stations that are supplying First Nations communities, which is the next page.

In terms of providing context for that reliability with respect to what our system reliability was overall.  Continue on.  What are the primary drivers for that unreliability to these communities?  Sorry, overall for our system is generally weather and equipment, as I have already articulated, through the equipment codes.

And then finally, continue on.  Here's the reliability at all of the 88 communities supplied from the transmission system and whether or not the performance is stable, which is highlighted in blue, whether or not it is in green, meaning, meaning increasing frequency of interruptions, or if it is red, which means it is a high frequency of interruptions.

So providing that context from a reliability perspective is what we demonstrated there.

Continuing on.  How we're planning on improving reliability to these communities.  So we are looking at investing in the outlier circuits, as we indicated.  We're leveraging new technology from our performance -- our protection systems to be able to more quickly respond to faults.

So a good example is, if a long feeder has an interruption through the protection equipment we can actually locate that interruption and dispatch our crews precisely to that location to reduce the interruption duration.

And then finally, developing contingency plans and reducing planned outages on those circuits and supply points, because obviously when we do planned outages there may be impacts to the communities we serve.

Then we turned to distribution performance, which is largely the unreliability.  Obviously the reliability served to a remote and First Nations community will not only be the transmission reliability, but then you have to add the actual distribution system in behind it that serves that community.

So again, looking at what the overall performance reliability delivered to those communities, following the same approach.

If we skip to the next slide.  Again, I am not going to get into this for distribution.  Continue on.  Same flavour.

And then we get into the First Nations supply reliability versus northern Ontario versus what we actually are delivering from a distribution point of view.

I will skip to the very end, which is I think where you are going to go.  We get into, if we skip to the very end, which is all the planned work that we have identified in serving the 88 remote communities -- First Nations communities, all the transmission work that we've got going on in that area.

MR. McGILLIVRAY:  Thank you.  That is a helpful overview.

I wasn't going to go straight to the end, but if we could keep that slide deck up and go to slide 4.  I'm sorry, I don't know which page of the PDF it is.  We looked at this one briefly, Mr. Jesus.  And it says First Nations communities, I guess, are supplied from 68 transmission lines, 59 transmission delivery points, and 109 distribution feeders.  And I would like to focus on the transmission aspects of that for now.

On the next slide -- and we looked at this one briefly.  I am wondering if you can tell me what those two bar charts show.  They both seem to show an increasing trend from January to December of the year 2017.  Is that right?

MR. JESUS:  No, it's not.  So what you are seeing are the cumulative interruptions happening over the course of the year.  So as more interruptions were -- they're being aggregated over the course of the year.

So, yes, over the course of the year you would expect that red line to actually be the target for that particular -- for the overall reliability across the entire province.

MR. McGILLIVRAY:  I was about to say, so it is for overall transmission system reliability, correct?

MR. JESUS:  Overall, across the entire province.

MR. McGILLIVRAY:  They don't show reliability in the Indigenous communities that Hydro One serves?

MR. JESUS:  That's correct.

MR. McGILLIVRAY:  If we could go to slide 6, I think it's the next slide, this shows the primary causes of transmission system interruptions, right?

MR. JESUS:  Yes.

MR. McGILLIVRAY:  But again, these are system wide, they're province wide.

MR. JESUS:  That's correct.

MR. McGILLIVRAY:  They don't show the primary causes of transmission system interruptions for Indigenous communities?

MR. JESUS:  They do not.  But I would expect that it would largely follow the same pattern.

MR. McGILLIVRAY:  Okay, thank you.  And on slide 7, and you discussed this one a little bit, I assume this schematic was generated using 2016 data.  That's why it says 2016 performance trend.  Is that correct?

MR. JESUS:  That's correct.

MR. McGILLIVRAY:  And I am interested in what analysis went into producing this.  Was this straight SAIDI and SAIFI figures and a comparison of when they're both either increasing or decreasing or stable?  How was this chart -- or this map, I guess it is -- generated?

MR. JESUS:  So the increasing frequency, I don't know what the threshold would have been.  I could find out for you, if you'd like.  But the red is where both frequency and duration are increasing in trend.

MR. McGILLIVRAY:  So there was a threshold of some kind where you determined it to be increasing rather than stable.  It may not have been -- if you could undertake to provide that explanation, that would be great.

MR. JESUS:  Sure.  We can do that.

MR. SIDLOFSKY:  That will be undertaking J2.1.
UNDERTAKING NO. J2.1:  WITH REFERENCE TO SLIDE 7, 2016 PERFORMANCE TREND, TO PROVIDE DETAILS ON THRESHOLD OF INCREASING VERSUS STABLE TREND


MR. McGILLIVRAY:  Thank you.  If we could go to slide 14, there is a chart on the right and that shows, if I am correct, Hydro One relative to its peers, but also on a system wide basis, is that right?

MR. JESUS:  That's for distribution though, right.

MR. McGILLIVRAY:  Right.

MR. JESUS:  Okay.  So relative to its peers, that's correct, yes.

MR. McGILLIVRAY:  Thank you.  And if we could go to another exhibit now that is unfortunately not in our compendium, but it is Exhibit A, tab 3, schedule 1, page 11.

If we scroll down just a bit, I think it is the second bullet under part 5 there that I am interested in.  This is Hydro One's explanation of what the transmission business plan will deliver, identifying a few outcomes.  And one of those outcomes is improving system and customer reliability to restore top quartile reliability performance as compared to the company's Canadian peers.  Do you see that?

MR. JESUS:  Yes, I do.

MR. McGILLIVRAY:  And then it says in 2018, Hydro One's transmission reliability performance decreased from top quarter file to second quartile due to major storms and increased equipment-caused interruptions.  Is that right?

MR. JESUS:  That's correct.

MR. McGILLIVRAY:  And is this transmission business plan outcome a system-wide outcome?  Or is it constrained to multiple circuit southern Ontario co-related parts of the system?

MR. JESUS:  So the top quartile refers to the MC, which are the multi-supplied circuits, which fell from Q2 to Q1.  The single circuit tends to be Q3, Q2 and there is -- if I could direct you to, just to make sure we're grounded in terms of where we're at, can we go to I-02-Energy Probe-10, please?

So there is a chart in the middle of the page showing the performance across the entire province and we are in -- sorry.  Across the entire -- is this the entire province?

I'm sorry, we're in Q2.  We went from Q1 to Q2, and from Q3 to Q2 from 2016 to 2018.

MR. McGILLIVRAY:  So this is for the entire province, or for single circuit?

MR. JESUS:  It is for the entire province.

MR. McGILLIVRAY:  Okay.  And it's also, I think, only for SAIFI and perhaps MAIFI is also included, but not for reliability in general, which seemed to be what we were talking about when we were looking at the outcome in the transmission business plan.  Have I got that right?

MR. JESUS:  So this is representing the quartiles for the T-SAIDI and T-SAIFI across the entire province.

MR. McGILLIVRAY:  Would you expect there to be a difference between what this chart shows and what a chart specific to the northern system would show?

MR. JESUS:  I would expect there to be a difference, yes, because most of these circuits and supply in northern Ontario is generally through long radial lines where the redundancy doesn't exist.

MR. McGILLIVRAY:  So quartile performance is not in evidence for the northern system transmission reliability?

MR. JESUS:  No.

MR. McGILLIVRAY:  No?

MR. JESUS:  No.

MR. McGILLIVRAY:  Okay, thank you.  If we can go back to the compendium now, I would like to flip -- I apologize in advance.  I would like to flip between a few pages.  I think basically page 67 and page 85, in and around that range.

I would like to compare a few different reliability metrics for Hydro One generally on a system-wide basis, the northern Hydro One system, and then very specifically the transmission system supplying certain First Nation communities, namely Beardmore DS No. 2, Longlac DS, Moosonee DS, Nipigon DC, and Red Rock DS, which I will try to refer to as either the First Nations system or the Anwaatin system, and I think I would like to look at SAIFI first.

We have SAIFI in three different -- I don't know if categories is the right term, but we have momentarily SAIFI, sustained SAIFI, and overall SAIFI.

My question is, would it be fair to say that we can take a range, say for 2016 through 2018, most SAIFI figures indicate slightly lower reliability in the northern and First Nations parts of the system as compared to the Hydro One system-wide average?

Sorry, it's just that we have to flip through a few different pages, so I think page 67 as compared to what is on pages 85 and probably 87.

MR. JESUS:  Sorry, can you repeat your question?  I'm sorry.

MR. McGILLIVRAY:  Sure.  Maybe the best way to look at it is to look at overall SAIFI.  We don't need to spend much time on momentary and sustained.

If we can look at the chart that is on page 68 of the compendium, at the top it says "Hydro One overall frequency of interruptions".

I wanted to take a range because we don't have averages on this one.  So in 2016 it was .79.  2017 it was 1.13.  2018 it was 1.33.  And then I want to compare that chart to the chart that appears on the bottom of page 86.

MR. JESUS:  Can we go to the chart, please.

MR. McGILLIVRAY:  The one at the bottom there.  So again, 2016, 2017, 2018 we go from 2.49 to 3.79 to 3.21, and then unfortunately there is a third chart to compare to, which is on page 89 at the top.  6.20, 2.60, and then 2.60 again.

Basic question is, do these data demonstrate that from 2016 to 2018 most of the SAIFI figures indicate slightly lower reliability in the northern and First Nations parts of the system as compared to the overall system-wide?

MR. JESUS:  Yes, they do.

MR. McGILLIVRAY:  Thank you.  It is a little bit clearer -- it is a little bit of a clearer trend with respect to SAIDI, I think.  The numbers appear to tell a different story.  So if we could do that same exercise.  It is only one chart.  It's one chart in a few different places.

Would it be fair to say that SAIDI gets progressively worse as we move from the Hydro One system-wide average to the northern system to the First Nations system?

MR. JESUS:  Can we go to the CAE just to verify, please, the CAE charts again for SAIDI.  If you scroll down...

MR. McGILLIVRAY:  Bottom of 68?

MR. JESUS:  Yes.  Yes, I would agree that it is worse in northern Ontario.

MR. McGILLIVRAY:  And it is worse, again, beyond northern Ontario in the First Nations system?

MR. JESUS:  Sorry, you're comparing to what now?

MR. McGILLIVRAY:  So it's a comparison between the chart at the bottom of page -- or, sorry, it is the top of page 87, and so there is that one, and I think there -- this one we have an average on.  So this is helpful.  It was 215.54 across the 2006 to 2018 period.  And then the chart on page 89 at the bottom.  That indicates that SAIDI for the First Nations system was 411.31 across that same period on an average basis.

So would you agree that the northern system average is approximately -- or I guess I should put it, would you agree that the First Nations system average is approximately twice as worse as the northern system average?  215 versus 411?

MR. JESUS:  Yes, that's a correct statement.  But I guess I would focus in on '17 and '18, which clearly shows a significant improvement in 2018.  First Nations, those delivery points experienced 132 minutes versus northern average of 189.

So to go back ten years, I think it's -- yes, your statement is correct.  But the focus should be on '18 and '17 in terms of where we are at today.

MR. McGILLIVRAY:  Okay.  And I think we can probably look at 2017 and 2018 on their own and we would still see that generally speaking the trend is that the best SAIDI is in the system average, over the system-wide average, the next best is in the northern system, and the worst is in the First Nations system, with the exception perhaps of 2018, where it looks like it was worse for the northern system overall.

MR. JESUS:  I would categorize it as there's a significant downward trend in those First Nations supply points to Anwaatin communities, which is marked -- we have the delivery points.  There are five delivery points:  Beardmore, Longlac, Moosonee, Nipigon, and Red Rock, that in the trend is significantly improved over the last three years.  That's how I would categorize it.

MR. McGILLIVRAY:  Okay.  I think unfortunately we are going to have to flip through these charts again, because I don't see that significant improvement that you are referencing.  I see it if I look only at the chart on page 89, but I don't see it vis-a-vis the northern system average and the system-wide average.

But what I am getting at is that the reliability from a SAIDI perspective is the worst in the northern system, and sometimes it is even worse in the First Nations system.

MR. JESUS:  I would agree that in northern Ontario it is worse than the overall province.  I would not agree that it's worse in the First Nations delivery points that are referenced here.

132 minutes is definitely better than 189 minutes.  So I cannot agree to that.

MR. McGILLIVRAY:  Okay.  If we can move on to the delivery point on reliability index.  Would it be fair to say that the delivery point on reliability index gets progressively worse, once again as we move from the system-wide average to the northern system to the First Nations system?

MR. JESUS:  Can we go to the CEA number?

MR. McGILLIVRAY:  I think it is on page 69.

So in 2016 it was 11.4, in 2017 it was 13.2, 2018, it was 19.5?

MR. JESUS:  Yes, that's true.

MR. McGILLIVRAY:  And then if we move to page 87 at the bottom for the northern system, it was 50 in 2016, 114.5 in 2017, 62.8 in 2018?

MR. JESUS:  I see that.

MR. McGILLIVRAY:  And if we go over a few pages to page 90, it was 722 in 2016, 92.2, 2017, and 88.3 in 2018.

MR. JESUS:  I see that.

MR. McGILLIVRAY:  So it appears to me that it gets progressively worse as we move from the system-wide average to the northern system to the First Nations system.

MR. JESUS:  I agree it gets worse, looking at, again, focusing in on the last two years, the 19.5 compared to the 62 compared to 88.  So northern system is worse and the First Nations is slightly worse, yes.

MR. McGILLIVRAY:  Thank you.

I would now like to move to a new area.  If we could go to page 94 of the compendium, which is Hydro One's response to an Anwaatin interrogatory, and if we look on page 3 of 4, lines 20 to 22, we asked about communications and coordination between transmission and distribution relating to reliability and Indigenous communities.

And you indicated that transmission and distribution communicate regularly with respect to reliability, including for Indigenous communities.

I am wondering if you could expand on that and explain -- I am trying to understand how transmission and distribution coordinate with each other, with respect to reliability improvement.

What aspects of reliability improvement is transmission involved in?

MR. JESUS:  So I think, as per our evidence, let me start off first by saying, and then I will refer to the evidence.

So where we had to deal with the settlement for Nakina, transmission was involved in the discussions quite heavily to be able to understand exactly the energy storage solution that was being proposed by the First Nations community.

And there was a lot of involvement from transmission and discussions with our distribution folks to make sure that the solution being proposed was a viable solution.

So from a viability, transmission, needs to consider -- distribution needs to communicate with transmission and, they did that in that settlement.

Also, where we're looking at supplying a First Nations community, for example, in a First Nations community up north obviously, they were looking for additional supply and distribution communicated with transmission, because there was a limiting factor at one of the stations.

So from connecting new customers, the conversations between distribution tend to occur with transmission when capacity at the station is in question in terms of supplying that First Nations community.

So there is a lot of discussions that do occur over the course of the year when connection requests, when capacity requests are made from a First Nations community to distribution, who then perhaps need to engage transmission.

MR. McGILLIVRAY:  Thank you, that is helpful.  I hope we can look -- I hope this is an example that we can look to.  It is ISD SR-20.  It is not in the compendium, but it is the transmission line refurbishment near end of life ACSR conductor.

If we go to page 5, one of the projects is titled "A4L Roxmark Mines."  Do you see that?

MS. JABLONSKY:  Yes.

MR. McGILLIVRAY:  So my question is -- there is a place in the TSP, it is in section 3.2 on page 8.  Maybe we don't have to go there, but it indicates that the A4L refurbishment will, quote, "improve reliability performance, supplying outlier delivery points".

Would you agree with that?

MS. JABLONSKY:  Agreed.

MR. McGILLIVRAY:  What impact would Hydro One expect this sort of project to have on the reliability disparity in First Nations communities?  And I think that this is -- this project is on the same line as those First Nations communities we were discussing earlier.  So that is why I brought this one up.

MR. JESUS:  So we would expect that the performance that you have seen in those First Nations communities would be reduced quite considerably.

There were a number of interruptions that occurred on A4L that drove up those outages, specifically in 2016 where a failure of that circuit and locating that failure caused a significant interruption to those communities.

So obviously, refurbishing that circuit would restore the reliability to where it needs to be, and improve the supply reliability to those five delivery points.

MR. McGILLIVRAY:  When you say improve reliability to where it needs to be, do you have something in mind, a target?

MR. JESUS:  We don't have targets specifically for individual circuits.  They're a function -- generally a function of the weather, a function of the length of the line, a function of how the circuit itself is designed.

Suffice it to say that the refurbishment will refurbish the line to current standards, and we would expect the performance to improve.

A radial line tends to be about ten times worse, the performance, than a multi-circuit supplied line. So again, the step change in performance reliability is about ten times.

So if you have a radial circuit, you're going to get ten times worse reliability than if you have two.

We're not putting in two circuits in that supply, and the reliability will continue based on a function of the previous factors that I mentioned.

MR. McGILLIVRAY:  So you would expect some improvement, but not a ten-fold improvement, for example?

MR. JESUS:  Correct.

MR. McGILLIVRAY:  Is this ISD SR-20, is it considered to be mandatory or discretionary?

MR. JESUS:  This investment is considered to be discretionary.

MR. McGILLIVRAY:  And why is that?

MR. JESUS:  Because it's not a mandatory investment.  In other words, it's a refurbishment of a line, and all refurbishments and sustainment projects go through the risk assessment process.

MR. McGILLIVRAY:  Okay, thank you.  I am now going to move to my final area.  If we could go to page 77 of the compendium, it's again a response to an Anwaatin interrogatory.  We asked for an update on the status of the air land First Nation battery electric storage pilot project.

In part A, around line 9 on page 3 of 4, you indicated:
"Upon in-service of the project, Hydro One will monitor and evaluate its performance for a period of time deemed necessary to determine if the expected reliability benefit was achieved."

Do you see that?

MR. JESUS:  I do.

MR. McGILLIVRAY:  Can you give us a sense of what period of time is expected to be necessary to carry out that monitoring and evaluation?

MR. JESUS:  I would expect that a reasonable time would be one to three years.  I think understanding the battery storage, this is going to be the first one of its kind on our system.  We need to understand the performance of that facility and over a one-year period, it probably won't be enough.  But certainly over two, three years, it will probably provide better data.

But suffice it to say that we are not -- we are moving forward with battery storage where it makes sense to do so.  It is part of the standard -- the standard package, if you will, that our planners are using to look at solutions for solving reliability problems now.

It is on our roadmap to I clued more battery storage where it makes sense and economic sense to do so.

MR. McGILLIVRAY:  Thank you.  I think this leads into my next question.  If we can just go down to part E, the response to part E, there is an excerpt there from the Board's decision, an order in Hydro One's last distribution rates rebasing proceeding.  It says:
"Given the unique reliability challenges experienced in northern communities, the OEB directs Hydro One, in its next application in which distribution rates are rebased, to explicitly identify initiatives to address these challenges, including other economically justified DER solutions."

So linking that back to the one to three years that you mentioned, my question is:  Will the timing of Hydro One's monitoring and evaluation of the air land project
enable it to use those results in initiatives to address northern reliability, as directed here in the Board's decision, based on the timing, I guess, of the next application?

MR. JESUS:  As I indicated, I think we are continuing to move forward with these devices where it makes sense to do so.

I believe it will be -- like we will be in a position to speak to improving reliability through leveraging DERs in the next rate application.

The next rate application is around the corner, and I am hoping that one to three years provides that -- provides enough time to be able to move forward with additional and more of these installations.

MR. McGILLIVRAY:  Okay, thank you, witnesses, panel.  Those are my questions.

DR. ELSAYED:  Thank you, Mr. McGillivray.  It is probably a good time to take our morning break now.  So we will break until 11:30.
--- Recess taken at 11:10 a.m.
--- On resuming at 11:35 a.m.

DR. ELSAYED:  Please be seated.

Ms. Girvan, you are on now.
Cross-Examination by Ms. Girvan:

MS. GIRVAN:  Thank you.  Good morning, panel.  Julie Girvan, representing the Consumers Council of Canada.

Now, is this the panel that I speak to regarding capital productivity?

MR. JESUS:  Yes.

MS. GIRVAN:  Okay, great.  I am going to take you to a few exhibits, and I am just, I am actually really trying to understand the productivity numbers in your evidence.  And I have been a bit confused, because I see different numbers in different places.

So the first reference I have it is CCC number 7, attachment 1.  And this is a presentation.  I am not sure who put this together, if it was you Mr. Jesus, investment planning kick-off session.

Are you familiar with this document?

MR. JESUS:  I am.

MS. GIRVAN:  Okay, great, thank you.  So if you turn to -- it is number, page 20 in this exhibit.  I realize this is an earlier document, but I am just trying to track through these numbers.

So if you turn to page 20.  I will just wait for it to come up on the screen.  Great.  Thank you.

So it says here it is DX and TX.  And if we scroll down to the TX section, it says, we've got 2018, 29 million, 2019, 37.8, 2020, 50.8.

And if I then go to -- just bear with me -- the Exhibit B, tab 1, schedule 1, which is the bridge year and test year expenditure summary where you've got the progressive productivity placeholder amounts.  Page 3 of 20.  Yeah, it is actually in page 3 of SEC's compendium, but it's Exhibit B, tab 1, schedule 1, section 3.3, page 3.

So again here we have another set of productivity numbers.  And so I am just trying to reconcile all of these numbers in terms of productivity, and they just don't seem to match in any way.

MR. SPENCER:  So, sorry, just the third reference, I want to make sure I have that one correct.

MS. GIRVAN:  Okay.  We're actually looking at two references.  It's this one and the one that we were looking at in the presentation, where it talks about capital productivity.

[Witness panel confers]

MR. SPENCER:  Okay.  Sorry, I am caught up with you.  I'm ready, thanks.

MS. GIRVAN:  So really my question is, I am trying to follow what productivity that you have embedded in your budget, your capital budget, for the test-year period in each year.

MR. SPENCER:  Sure thing.  So what we're looking at in the first reference is a presentation from April 2018, which is a, as you have correctly identified, the investment planning kick-off.

Can I bring us to a third reference, which is TSP section 1.6, page 7 of 13 --


MS. GIRVAN:  Sure.

MR. SPENCER:  -- which is a consolidated summary of all of our productivity.  There we go.  Thank you.

So on this page the progressive productivity row that is about halfway down -- two-thirds of the way down the page, where the totals for each of the 20 through '22 test years are, 17, 39, and $61 million respectively.  That progressive productivity lines up with what was in the TSP section 3.3 reference.  And these are both at the same point in time.

So as filed in the spring of this year, based on the plan approved in December of 2018.  So -- and we spent some --


MS. GIRVAN:  Can you move up?  What year are we starting with on this chart?

MR. SPENCER:  Sorry, let's look at -- the first column is 2020.

MS. GIRVAN:  Yes.

MR. SPENCER:  And so really I am focusing on the progressive productivity placeholders of 17, 39, and 61 million for the test years.

MS. GIRVAN:  Yes.

MR. SPENCER:  Those align with what's in TSP section 3.3 in the table that you have also referenced.

So there is consistency amongst those two exhibits.

What's different than the investment planning kick-off is that that was actually from earlier in the planning process, and I believe when we go through and actually look at the total productivity that was identified in the investment planning kick-off slide to what's ultimately reflected on this summary table in section 1.6 of the TSP, the productivity numbers have all increased.

So we put additional productivity commitments into the plan, and this is a combination of both the progressive productivity and all of the other productivity that we have on an ongoing basis.

So period over period there was actually additional investment -- or, sorry, additional productivity that was added to our investment plan.

MS. GIRVAN:  Okay.  Can you help me again in defining progressive productivity versus all other productivity?

MR. SPENCER:  Sure.  Progressive productivity is a forward-looking commitment that the company has made.  We've taken this commitment and reduced it from our overall capital expenditures, which ultimately follows through to revenue requirement as well.

We've taken on the front-end risk of delivering on these objectives to avoid the alternative of deferring work or cancelling work that we otherwise need to do in accordance with our investment plan.

So it represents a commitment to ensuring we're continually driving a cost efficiency across our business.  It ties into all of our governance reporting framework, you know, from our leadership team down to our operations metrics, ensuring we're meeting these productivity commitments moving forward.

MS. GIRVAN:  Okay.  So do we have anywhere the derivation of this 39, 61, 78 numbers?

MR. SPENCER:  There is additional detail that's provided for some of the defined progressive productivity. So this is the -- again, sorry, we have parsed this into two pieces.  One is one where we -- the top row.  So just reading left to right, 6, 12, 12.  Those are items for which we have defined specific initiatives, and we're working through the process of validating the productivity models and assumptions and then ultimately executing work differently in the future than we have in the past.

So one very -- there's a subset of these.  I will turn if we can, please, to Undertaking JT1.9.

MS. GIRVAN:  That's -- I was going to take you to that next.

MR. SPENCER:  Great.

MS. GIRVAN:  Before we go there, sorry, because I have some questions on JT1.9.

MR. SPENCER:  Sure.

MS. GIRVAN:  So if I go back to that schedule again where we've got these numbers, you can't tell us specifically how those numbers were derived?

MR. SPENCER:  Progressive productivity in general?

MS. GIRVAN:  Like the 6 and 11, 12, 27, they're very specific numbers, and I am just trying to understand how those were derived in order to test them.

MR. SPENCER:  Sure.  So what we did was -- I will focus this on the subtotal line there, the 17, 39, 61.

When finalizing our investment plan that underpins this application, we implemented an annualized view of what productivity we felt we could achieve en route to developing or achieving approximately a 10 percent productivity gain over the 5-year plan period.

So, I mean, you will see that there is an increased ramp to that progressive productivity...

MS. GIRVAN:  Sorry, can I stop you there?  So I am trying to understand the thought process and how you arrived at this.

So what I think you're telling me is you have completed your capital investment plan and then you said, okay, over the next five years, let's look at a 10 percent reduction in that capital expenditure plan.  Is that what you're saying?

MR. SPENCER:  Yes, and the 10 percent reduction via finding increased productivity, new ways of executing our work in a more cost-effective manner.

MS. GIRVAN:  So you started -- essentially you started from the top-down.  You had your capital expenditure number and you said, okay, over the five years, we're going to reduce that by 10 percent and in doing that, we are going to look for productivity initiatives.

Is that how you landed on these numbers?

MR. SPENCER:  More or less, yes, that was the top-down approach to set the directional target of 10 percent.  And then we worked at developing the specific initiatives to achieve that goal.

MS. GIRVAN:  Okay.  Can I take you back to the chart on the presentation again?  And where I was getting confused -- it is CCC number 7.  Sorry, CCC 7, attachment 1.  Yes, there.

So if I look at their capital, 2020, in the previous chart you talked about 17 million.  And here you're talking about 50 million.  Can you help me understand the difference?

MR. SPENCER:  So just so that we're looking at the same year --


MS. GIRVAN:  2020.

MR. SPENCER:  2020?  Okay.  So this sum of capital productivity for 2020 of $50.8 million is, at this point in time, what was projected to be in the plan.  This is at the front end of the planning process for this application before us today.

And if I -- sorry, to jump back again to TSP section 1.6, looking at the updated numbers, so if we look at 2020 and I am looking at the first bold subtotal row that talks about capital total, the number has changed from 50 to 65.

So there's been an increase of approximately $15 million between when the plan was kicked off and when it was ultimately approved. And the bulk of that is associated with the progressive productivity commitments -- the incremental progressive productivity commitments we have made.

And if we go sort of every year through the test years of 2021 and 22, there is a similar directional pattern that what was included in this capital line and the kick-off presentation is lower than what we have ultimately committed to.

And the things that would have more or less stayed the same with more minor adjustments would be the row that was labelled as "operations" and the corporate.

And then when we look at the other progressive dimensions, that's where the bulk of the incremental change has come from.

Please keep in mind these are two different points in time, and there have been some ebbs and flows of the number.  But at the total capital productivity between April and then what was approved in December, we see an increase across all years.

MS. GIRVAN:  So I am still -- sorry, I am still trying to understand.  You've got 65 million in productivity savings for 2020.  Now, where did that come from?  How did you derive the 65 million?

MR. SPENCER:  So I feel that perhaps there's some questions here on the overall productivity model, some of the specific mechanics around how these numbers are born and how they evolve over time.

Mr. Jodoin, who is coming on panel 2, has got the core accountability at Hydro One around defining the productivity model and how we report against it.

So I think Mr. Jodoin would be able to complement my background and perspective on these, and hopefully be able to answer all of your questions, Ms. Girvan.

MS. GIRVAN:  Okay.  If you could turn to page 21 of that initial presentation, I am just trying to -- I am still struggling with these numbers and maybe Mr. Jodoin can help me.

But at page 21, there is an explanation there, and it says:
"Expectation that all committed savings are embedded in the investment plan from the bottom-up.  Productivity targets are relative to 2015 baseline.  Build-up of plan must consider baseline unit rates and show incremental benefit over historical years."

So I thought earlier you were telling me that the numbers came from a top-down approach.  And what this says is it's a bottom-up approach.

MR. SPENCER:  I believe these might be talking to two different dimensions of our overall productivity framework and the subtle differences between them I think Mr. Jodoin would be best to speak to.

My context around the top-down commitment was primarily focussed around our progressive productivity, which we've had extensive testimony on to date, which was truly a top-down commitment.  Now we are in the process of doing the bottom-up specific initiatives in which to achieve that commitment.

MS. GIRVAN:  Okay.  Can I take you to -- sorry, it is Exhibit JT 2.28?

So again, this is a list of more detailed -- what you  call updated savings related to productivity, and the first category there is capital and it says operations, and then it says initiative grouping, and it says measurement and expected benefit.

Again I am looking at the test year period, 2020 to 21 and 22, and I am trying to understand how these numbers fit into the other numbers that we were just discussing.

MR. SPENCER:  Mr. Jodoin will be best able to explain the allocation, but I think what is likely driving the difference between the numbers we have in TSP section 1.6 is going to come down to the -- if we look at the bottom of page 2 of this appendix, those bold subtotal rows there are split between capital OM&A and common.

A portion of the common will be allocated to both our capital work program and some of it to our OM&A work program.  But Mr. Jodoin can go over the specifics that will reconcile all of these numbers, which I believe is what you are looking towards.

MS. GIRVAN:  Okay.  So I guess you can give him some warning.  I am really trying to understand what productivity is embedded in your plan, and I am hoping that he can help me with that.

You're saying he is the right person for that?

MR. SPENCER:  He is, and our attempt was on TSP section 1.6 to distinguish between capital OM&A and both how the direct capital direct OM&A as well as the common portions are allocated out to those two.

But the exact mechanics of the methodology and how we're tracking our commitments against plan, Mr. Jodoin can speak to very well.

MS. GIRVAN:  Okay.  So can I take you to JT1.9?  You were referring to this earlier and again, these are lists of initiatives that are related to progressive productivity initiatives.  Again, I can't follow the numbers here as well.

Are you saying that in the first column, 2020, the 11.5, is that a component of the 17 million?

MR. SPENCER:  It is, yes.  And to be even more specific, in our TSP section 1.6, Table 1, which is our productivity summary, at the time of filing for 2020, we had $6 million that was in this defined category, so just at the bottom of the screen we have up now.

And so at that point in time there was $6 million, and at this update, which is -- underpins JT1.9, that has moved to $11.5 million.  So we have had -- we've been able to successfully move things from the undefined placeholder into the defined placeholder.  And this is the subset of the -- it's the breakdown of the initiatives that we're working on to ultimately achieve the full commitment of the $17 million of 2020 productivity, progressive productivity savings.

MS. GIRVAN:  Okay.  Can you explain some of these initiatives for me?  Like the first one, reduce perimeter hydrovac excavations in stations.

MR. SPENCER:  Sure.  So we do a lot of station -- construction work in our substations.  And hydrovac'ing is a method that one can use for excavation and daylighting and trenching, and it is essentially, as the name implies, a high-pressure stream of water, accompanied with a vacuum truck.  So you have probably seen companies that do this work either in our sector or they're doing road construction, they're doing gas utility work, et cetera.  That is generally called hydrovac'ing.

We found that over time for many good reasons our crews had moved towards an increased dependence on hydrovac excavation.  It's very effective in specialized applications when you are in proximity to underground services, very precise.  But it is also a little bit costly.

So the alternatives of excavation by machine, like an excavator backhoe type device, or sometimes by hand, can in certain cases be more cost-effective than perhaps just relying on hydrovac excavation as the go-to.  So we have put a new criteria in place within our station construction group to ensure that there is a good review to different construction methods, and we're tracking this one through reduced expenditures to our subcontracted hydrovac excavators, and over time by, you know, having a more consistent use of different means of excavation we know that we're going to see reduced expenditure on the third-party contracts that do hydrovac excavation for us.

MS. GIRVAN:  So why is that considered a productivity initiative?

MR. SPENCER:  We had a previous way of doing work.  We've reassessed the approach that we take.  We have made a change to the construction means and methods, driven that out consistently, and we are now seeing reduced expenditure for how we do excavation.

So not that we -- so in a very simplified way the unit cost per excavation has decreased from what we would have previously seen with an increased reliance on hydrovac excavation.

MS. GIRVAN:  And when did you start doing this?

MR. SPENCER:  The initiative, I believe -- subject to check -- was conceived in the 2018 time period.  In this year in 2019 we've been decreasing our reliance on hydrovac excavation, and as you can see, we continue to plan to do this on an ongoing basis.

MS. GIRVAN:  So this is something you have already done.  It is not something new?

MR. SPENCER:  It was something new implemented in 2019 that has an ongoing benefit through the test years relative to historic approaches.

MS. GIRVAN:  But not relative to 2019?

MR. SPENCER:  So the -- so as part of the methodology for actually taking something that is an idea and taking it through to be ultimately defined tier-one productivity metric, we do have our internal finance team, who provides a sense of independence and scrutiny around some of these initiatives, and they're the ones who are in fact ensuring that the concept and the idea that was borne in this case out of a station's construction team is, in fact, tier-one productivity.

It is reducing cost that customers would otherwise have to bear if we did not put this initiative in place.  Every one of the initiatives in our progressive -- well, in our entire productivity framework has gone through that rigorous and scrutinous (sic) review to make sure that it is in fact true tier-one cost-benefit to customers.

MS. GIRVAN:  So each of these initiatives that you have identified in this undertaking, are those things that you are currently already undertaking?

MR. SPENCER:  They're a mix.  Some are things that we're doing, some are ones where we are still in somewhat of a pilot mode, may I say, and looking at different means by which to achieve these commitments.  Temporary portable access roads, for example.  This is -- when we do transmission line refurbishment work, a significant portion of the cost is just gaining access to the line.  They're not always -- in the transmission case they're often not accessible by road and there are not typically permanent access roads.

So as part of the work we have to construct temporary access roads, and this is a different approach to how we construct and utilize those roads.  More wood matting, less gravel roads.  It is a lower-cost solution.  It has some other benefits as well from an environmental perspective and its impacts on communities.  But again, it is a new approach that we're taking in how we gain access and how we cost-effectively complete our work.

MS. GIRVAN:  Okay.  Thank you for that.

Could you please turn to CCC number 4, please.  So what we did here was we took the evidence from the last case, where you said a significant portion of Hydro One's assets are reaching the end of their useful lives.  And you have essentially said the same thing in this current application.

And what you did on the next page is, you looked at the major asset category summaries for in what you presented in the last case versus what you have presented in this case.

And it seems to me that the asset conditions are pretty much the same, if you can scroll down a bit more, with the exception of the conductors and wood poles.  Is that correct?

MS. JABLONSKY:  Incorrect.  If we look at -- I believe this -- there was an undertaking that we did, JT -- what was it?  JT1.24?

MR. JESUS:  JT1.22.

MS. JABLONSKY:  JT1.22.  That corrected the wood poles.  So the wood poles was brought up to 13 percent, because we recognized the way it was counted in the last one was incorrect.  So there was an undertaking that was given to us at the panel and that was corrected.  So you are correct with the exception of the wood pole.

MS. GIRVAN:  So essentially most of the categories, with the exception of the conductors, are relatively the same, as you presented in this case versus the last case.

MS. JABLONSKY:  Relatively, yes.

MS. GIRVAN:  Relatively.  Okay.

MS. JABLONSKY:  Could you please bring up JT1.22.

MS. GIRVAN:  So my question really is, the expenditures you have made over the last several years, you haven't really done anything to improve the asset categories, the conditions of the assets?

MS. JABLONSKY:  I beg to differ.

MS. GIRVAN:  Okay.  Can you explain?  I guess my question really is, why hasn't the significant capital program that you have undertaken over the last few years done more to improve the conditions of these assets?

[Witness panel confers]

MS. JABLONSKY:  Please give me a moment.  I'm trying to, I'm looking at this IR, I'm looking at the percentage of high risk.  What I am trying to bring my mind back to is the population, the fleet level, because this is where the variation is concerned because it is the percentage based on the fleet at the given time, right.

MS. GIRVAN:  Yes.  I guess my very high level -- given I am not an expert, my high level observation is given the fact that you have undertaken this significant program, I would have expected to see more improvement in the second chart.

MS. JABLONSKY:  My apologies.  If we are looking at 2016 to today, and we're looking at an increase in years of course, and we are looking at assets that were either approaching ESL or further beyond ESL, and at the same time if we're looking at the transformer per se, we would be looking at today 716.

We have had in the past, maybe in that undertaking, we have had 721.  So if we're looking at issues that are relating to the transformers, we're looking at the A, information and we're looking at information with a score of, say, between 8 zero to 100 an on AA to determine whether or not -- to determine the condition.

The number -- we are looking at replacing transformer rate at anywhere between 19 and 22 per year.  That will be depending on if it's part of an integrated process, because right now we don't have a transformer program that we're doing.

So it would be the time of estimate, the time it is recognized that it needs to be changed, the time it is estimated, and the time it actually starts execution.

So a point in time to say whether or not the renewal is going to change the percentage is a little bit hard to say, because there would be puts and takes in the math at the same time.  There would be new transformers added in, old ones retired, for many different reasons.

MS. GIRVAN:  Okay.  So you're asking this Board to approve what I would call a significant increase in your capital expenditures over the term of the plan.

And in light of that, would I expect to see, say four years from now, an improvement in these numbers?  Is there a direct correlation to that?  Isn't that what you are trying to do?  You are trying to improve the condition of your assets?

MS. JABLONSKY:  I am trying to improve the condition of my assets through condition assessment.

If I am looking at major equipment, which is transformers, circuit breakers, I am looking at preventive maintenance.  I am looking at doing my regular maintenance as scheduled to do for the performance of expecting to get out of it.

If I am looking at managing my fleet and getting a sense of my demographics, I am looking at the ESL.

So if I'm looking at the likelihood for the equipment to perform as it is expected to, I am looking for equipment that's on the left-hand side of the ESL.

What we do with -- we're decreasing the probability of Failure, and that's managing the fleet level for an intermediate age group -- not necessarily a young age group, but an intermediate age group.

If we're looking at a fleet that has a higher percentage on the after ESL, we would be putting ourself at risk.  So if we're thinking that the correlation would be one to one on the number of assets that we have, I'm afraid I would not be able to give you that.

MS. GIRVAN:  Okay.  So at the end of the day after four years, or the next three years of expenditures, you're saying to me there isn't a correlation?  I wouldn't see an improvement in the condition of your assets?  Isn't that what trying to do?

[Within panel confers]

MS. JABLONSKY:  If we're looking at in this test period, we're looking at transformers and we are looking at 721, we're replacing 51 in this test period.

If we are looking at circuit breakers, we're looking at over 6,000.  We're replacing 328.

If we're looking at conductors, where we have 29,000, and we're replacing 21,000 -- 2100.

MS. GIRVAN:  Okay, so I understand that. I understand that you plan to increase these replacements.

But wouldn't it naturally see these numbers improve?  Isn't that what you are trying to do?

MS. JABLONSKY:  It could be gradual.  It could be a gradual increase, not an improvement to the level that I think...

MS. GIRVAN:  Okay.  Let's look at an example, protection systems; 27 percent of the assets are high, or very high risk.

Now, are you looking to improve that number with protection systems over the course of this plan?

MR. JESUS:  Sure.  I think what Donna, Ms. Jablonsky is referring to is that absolutely this filing is looking to replace the assets that are at high risk that have asset condition assessments behind them.

For conductors, we're looking at replacing 1342. For protections, we're looking at replacing 1338 out of a pool of about 29,000.

So, yes, we would expect the condition of those assets to come down.  But keep in mind that the remaining assets continue to age, and there's significantly more assets that need to be replaced.

Although they're going to come down, they continue to age and others will migrate into the very high risk category over time.

How many of those migrated to the very high risk category over time, only assessments will determine that.

MS. JABLONSKY:  Agreed.

MS. GIRVAN:  Okay.  All right.  Thank you.  I will think about that, I will ponder it.

I had a question on CCC number 12, please.  This is a high-level question.  I realize Hydro One is one company, and you have a distribution business and you have a transmission business, and you also have an integrated work force.

So I am trying to understand how the distribution business can impact the transmission business.  My example would be, let's say you had some significant storm damage, something like that, that put a significant impact on the capital expenditures you needed to focus on on distribution.

Does that ultimately impact the transmission side of the business?

MR. SPENCER:  In that specific scenario of a storm having an impact on our distribution work program, no, we would manage that distinctly from our transmission work program.

MS. GIRVAN:  What about the fact you have an integrated work force?  Does that not potentially impact your ability to undertake the work on the transmission business?

MR. SPENCER:  The majority of our work that is conducted on the distribution business is executed by people in our distribution teams.  Similar is true for our transmission organization.  The bulk of people executing the transmission work are focussed entirely on the transmission work program.

MS. GIRVAN:  Okay, thank you.  Just one final question.  If you could turn to the -- it is in the SEC compendium, and it's the graph showing your increase in capital expenditures over the term of the plan, relative to historic years.

This tells a story.  It tells a story that we're significantly increasing over the term of the plan and ongoing into 2024.

Now, my question is how does this Board know that you actually have the capacity within Hydro One transmission to undertake this increased level of work?

MR. SPENCER:  So I spoke yesterday around enhancements to our end-to-end capital delivery models.  A lot of that is associated with improving the quality of our up front planning, having a more clear picture of the scope, schedule and cost implications of all of the work we undertake, specifically projects.

Part of our analysis that we undertake during our enterprise engagement phase of our investment planning process does focus around our ability as an organization to execute the necessary work program.

So we cover that off through that assessment process, and some testimony yesterday referenced.  Historically, we've accomplished, on our transmission capital work program, about 90% of it has been self-performed, with approximately 10 percent done through third party contractors.

So in the transmission capital space, we have a lot of flexibility in our work force.  We use a combination of regulars, non-regulars, and many different unions and labour jurisdictions.

So we have developed a plan.  We've built the capacity with our external construction partners to take our historic volumes of approximately 10 percent that was contracted, and that's going to scale up to approximately 30 percent over the planned period here.

We've reassessed our project management and project controls processes.  We have increased the skills and competencies of our project managers, because managing a project executed by an internal workforce is a little bit different than one managed by an external contractor.

We have put a lot of concerted effort to make sure that we have the skills and capacity to be able to deliver on the growing capital work program.

MS. GIRVAN:  So you say you're moving from 70 percent to -- 90 percent to 70 percent?  Internal/external?

MR. SPENCER:  Yes, that's correct.

MS. GIRVAN:  And is there a cost differential between those two?

MR. SPENCER:  In our comparisons the costs are very similar, the predominant reason being is that the labour rates in the construction trades within Ontario are set at the provincial level, and whether you work for Hydro One or one of the multitude of contractors, the actual labour rates are identical from one employer to the next.

MS. GIRVAN:  Okay.  And then one final question.  In terms of the external consultants that you used to assess your planning, did they ever consider or comment on your ability to ramp up so significantly?  Is that something they looked at?  Your capacity?

MR. SPENCER:  We don't believe that was in the scope of their engagement, no.

MS. GIRVAN:  That wasn't?  Okay, thank you.  Those are my questions, thank you.

DR. ELSAYED:  Thank you.  Mr. Stephenson.
Cross-Examination by Mr. Stephenson:

MR. STEPHENSON:  Thank you.  And good afternoon, panel.  My name is Richard Stephenson.  And I do have some questions for you.  I want to start at a pretty high level.  And in particular I want to talk about the intersection between your reliability statistics trends on the one hand and your asset condition, viewed in -- globally or a broad sense on the other, and the nexus between those two things.

And let me ask you if you agree with the following proposition.  Declining productivity trends -- in other words, getting worse -- are reflective of worsening asset condition.  And let me give you -- that's half of the metric.

MR. SPENCER:  I just want to clarify your question.  You said productivity?

MR. STEPHENSON:  Sorry.  Sorry.  Reliability.  I'm sorry, I misspoke.  Declining reliability trends are a reflection of declining asset conditions, but stable reliability trends -- that is, historical -- are not necessarily indicative of stable asset condition.

MR. JESUS:  I would agree with that.

MR. STEPHENSON:  And let me just explore that with you for a minute.  As I understand it, in terms of asset replacement, broadly speaking, you have two ways of dealing with that.  You have certain assets that you run to fail, and then you have certain other assets that you replace on a planned basis, based on asset condition assessments and predictions about failure rates and so forth.  Is that broadly correct?

MR. JESUS:  With the exception of run to fail.  I am not certain which assets we would run to fail.  Not on the transmission system.

MR. STEPHENSON:  Not on transmission.  Fair enough.  And I take it the reason why you don't do that is because of the impact of failure.  They tend to be broad impact kind of things.

MR. JESUS:  The impact of the loss of supply is very impactful to our customers in large communities.

MR. STEPHENSON:  Okay.  When you are dealing with planned replacements based on asset condition assessments, you are obviously hoping to capture the failing asset prior to its actual failure.  Right?

MR. JESUS:  That's correct.

MR. STEPHENSON:  And if it fails before you get to it, that's a -- it may be inevitable to some degree, but that is a failure of your system in some sense.

MR. JESUS:  That's correct.

MR. STEPHENSON:  When I say failure of your planned replacement system.  That is a bad outcome.  Fair?

MR. JESUS:  That's a bad outcome.

MR. STEPHENSON:  Okay.  So if -- but on the other hand, if you are doing a great job in terms of replacing assets before they fail, by definition you won't be seeing decreases in your reliability statistics?

MR. JESUS:  Agreed.  I think the combination of both the maintenance plans that we have, which are targeting to replace and maintain those assets before the failure, no different than your car, you take it to the mechanic.  You get it maintained so it can continue running.

And then at the end of it we want to make sure we're testing our assets from a condition point of view so that we replace it in time before that failure occurs.

MR. STEPHENSON:  But those statistics, which for the purposes of this conversation, let's say they are maintaining at a steady level, doesn't tell us anything about either the number of assets you have that are in poor condition at a point in time or how many you have actually replaced at any point in time, or how many poor condition assets are in effect coming down the pipe at any moment in time.

It doesn't tell us anything about that, because if you are successful in your plan and catching them before they fail, by definition you are at steady productivity -- or steady reliability.  Sorry.

MR. JESUS:  I would agree with that.

MR. STEPHENSON:  One of the things that you have described for us is that the reason why you have an increased need to replace these assets is -- is a demographic issue, that a lot of these assets went into service a long time ago and they are coming to the end of their natural service lives, fair?

MR. JESUS:  That's correct.

MR. STEPHENSON:  And so the Board shouldn't take from your need for increased rate of asset replacement that this is somehow a reflection of historical under-investment.

MR. JESUS:  That's correct.

MR. STEPHENSON:  This is just simply the natural organic and, frankly, expected path of asset replacement, given the overall structure of your system, its age and so forth.

MR. JESUS:  That's correct.  The assets are aging and we replace strictly based on condition.  We have an underpinning asset condition for all of the replacements that we have.

MR. STEPHENSON:  Right.  And believe me, I am not going there today.  There is some correlation between demographics and condition, but ultimately asset replacement is governed by condition assessment and not demographic.

MR. JESUS:  That's correct.

MR. STEPHENSON:  Okay.  But just looking at this demographic -- because there is a correlation at some level -- but this bulge in your aging assets isn't about to end anytime soon in the sense that, you know, it's not a very short and tall bulge, it's got some -- it's a multi-year bulge, right?

MR. JESUS:  That's correct.

MR. STEPHENSON:  And so this increased pacing issue -- leaving aside whether it is going to be increasing five years from now or not -- this high level is not something that the Board should anticipate waning in the short- to medium-term.

MR. JESUS:  I would tend to agree with that, that the assets are aging.  Obviously we are not going to be able to replace them all.  There will be opportunities for consolidating as those assets naturally have to be replaced. As I have identified with my previous comment on Gage, consolidation is part of the opportunity.

The air blast circuit breakers obviously will be eliminated from our system, but as assets -- and that represents about $300 million, thereabouts, and over the planned period about 560 million or 594 over the planned period.  But once those assets are removed we won't have to be investing in air blast circuit breakers anymore.

But obviously the line demographics, the oil circuit breakers, other assets will age and they will be -- they will need to be assessed and replaced accordingly.

MR. STEPHENSON:  It may not be air blast circuit breaker, but you will have another problem.

MR. JESUS:  Exactly.

MR. STEPHENSON:  It is inevitable.  You have thousands and thousands of assets, and they have all sorts of different problems.

MR. JESUS:  That's correct.

MR. STEPHENSON:  You had a discussion yesterday with Mr. Rubenstein, and this was about the evolution of the size of your proposed capital plan, the various stages of your planning process.

You talked about how it went from, I think it was, 7.6 billion at the initial stage and then it wound up at about a billion less, 6.6 billion or so.  I fully understand how there is -- there are many factors that go into assessing precisely what is or isn't going to be done during any period of time.  And there are -- those various factors sometimes compete with each other.  Some drive the number en and some drive the number down, right?

MR. JESUS:  It is a balance between the asset system needs, the customer needs, and the impact on our customer rates.  It is always a balance.

MR. STEPHENSON:  Right.  I know that that number, the 7.6 billion down to the six billion or 6.6 billion number, most of the change happened in your system renewal category, right?

The changes in the other categories were relatively small.  I think it is SEC 28; I think that's the one that shows it.

MR. JESUS:  Can we go to SEC 28, please?

MR. STEPHENSON:  On my quick math, it seems to account for about 800 million of the billion.

MR. JESUS:  Agreed.

MR. STEPHENSON:  Okay.  I see that the number actually bounced around a little bit.  It goes down and then it goes back up again at the end.  Do you see that?  Between enterprise engagement and the final plan, it goes up by 600 million.  See that?

MR. JESUS:  Yes, I do.

MR. STEPHENSON:  What was driving that change?  Can you assist us in that respect?  Like what factors, broadly defined.

[Witness panel confers]


MR. JESUS:  So as I indicated yesterday, during that last stage is when we update our forecasts from work that's currently in progress.

So at that point in time, the assets, the projects that were underway would have undertaken updated estimates, updated forecasts which probably -- which drove a larger portion of that change.

MR. STEPHENSON:  Okay.  And am I right that in terms of the number going down from the initial 6.3 billion in this category during the priority and optimization phase, I assume that you have some -- there are a number of factors at play there driving that number down.

One of them is, I take it, that you're optimizing the projects.  You are actually planning on doing them for less money than you thought at the first step.  Is that fair?

MR. JESUS:  Can you repeat your question, please?

MR. STEPHENSON:  Yes.  I am trying to figure out what the factors are that are driving that number down.  One of them is, I assume, some element of efficiency.  You are doing it for less money?

MR. JESUS:  That's correct.  And the whole risk-spend efficiency, so we're making sure the prioritized projects are incorporated into the plan.

MR. STEPHENSON:  Right.  But the major factor, as I understand it, is a concern about rate impact, isn't it?  That this is a concern for customers seeing too much rate impact.

MR. JESUS:  Too much seeing rate impact from what perspective?  Sorry.

MR. STEPHENSON:  That if you do 6.3 billion rather than 4.9 billion, that that obviously flows through into rates and that will have -- you are concerned about increasing rates too much.

MR. JESUS:  Absolutely.  It is a balance between, as I said, making sure that we're prioritizing the investments properly, that we're addressing the customer needs that they have, and listening to our customers.

So the customers told us, you know, 6.6 billion --


MR. STEPHENSON:  It's too much.

MR. JESUS:  -- and the rates they're willing to accept was 5 percent stable rates.  So we delivered what they said they wanted.

MR. STEPHENSON:  But if we go back to the candidate investment and development numbers, am I right that that was Hydro One's best view of the list of the assets that needed -- I am now just focussing on renewal, okay.  The assets that needed to be taken out and replaced within the planning period, that was its then best estimate, correct?

MR. JESUS:  Sorry, those are candidate plans that were put forward by the planners as requiring replacement, yes.

MR. STEPHENSON:  But that -- am I right that while that was the view then, frankly, that view hasn't changed through the planning period, has it?

Like you are still of the view that those were good projects that needed to be done, and but for the concern you have for your customers and rate impact, would be done.  Fair?

MR. JESUS:  Fair.  We have significantly more assets that are in high risk condition that need to be replaced.

MR. STEPHENSON:  So by virtue of reducing the size of your plan, needless to say those projects still need to be done, the ones that are no longer in the plan for the planning period, right?  They still need to be done?

MR. JESUS:  I think we need to consider what's happened since those plans were put forward.

So there could have been demand failures, there could have been other circumstances that may have eliminated the need for those plans.  So I can't answer that as...

MR. STEPHENSON:  Those kinds of issues are on the margins, right?  In the main, those were needed projects then and they're needed projects now?

MR. JESUS:  We will consider them, absolutely, yes.

MR. STEPHENSON:  And so just to be clear, though, the consequence of not putting in the plan, in this plan because of your concern for rates, is that they get put forward into a forward period of time, into the next planning period, right?

MR. JESUS:  We will consider them for the next planning period, that's correct.  We're doing the highest risk -- highest risk replacements during this period.

MR. STEPHENSON:  And I take that for granted.  My point, however, is a different one.  And needless to say, I know you will consider them.

But the point is that it's not just considering as if this is a neutral thing.  You made a considered judgment that they needed to be done and leaving aside particular things on the margin, there is no reason at all to believe that in the next planning period, they won't still need to be done.  Right?

MR. JESUS:  That's correct.  There is still a number of assets that have poor condition, that have asset end of life that need to be replaced.

MR. STEPHENSON:  Right.  And you may have guessed wrong and they may fail in the interim, right?  And that would be a failure.

MR. JESUS:  That's correct.

MR. STEPHENSON:  Okay.  But just to be clear, just to come back to it, one of the issues that when we talk about asset replacement always is the issues about bow-wave or snowplow, when you push -- when you defer projects, you have -- you know, you've got -- you then have got two problems, right, that you have to deal with in the next period.

You have got deferred projects, and you've got all of the stuff that was going to have to get done in the next period anyway, right?  That is just inevitable, right?

MR. JESUS:  It's inevitable.  It is a constant balance.

MR. STEPHENSON:  I understand.  But here's my question, okay?  You've made a judgment, a corporate judgment, that deferral is appropriate for customer concern about rates.  Perfectly, you know, understandable.  I get that.

But what confidence does Hydro One have that when it comes back here next time, right, you're going to have an even bigger pile of projects to deal with because of the bow wave, and what would make you think that your customers then are all of a sudden going to be amenable to taking an even higher rate increase?  Like, why is that a logical thing to do?

MR. JESUS:  I think we continue -- the answer to that is we're managing all three.

MR. STEPHENSON:  No.  But you are just kicking the can down the road, aren't you?

MR. JESUS:  I think we're managing the risk as best as we can, prioritizing those three elements, which are the asset risks -- and there are many of them, I agree -- the customer needs, as well as the rates.  We have to incorporate the customer rates as part of that.

MR. STEPHENSON:  But you can't -- I take it sitting here today you can't assure this Board that it won't have the very effect I just described; that is, that the customers in the next period are going to be facing two different pressures, number one, the pressure of your continued high replacement rates in the ordinary course, plus dealing with your deferred projects, right?

[Witness panel confers]

MR. JESUS:  I think I will answer that question by saying I don't think we're ever going to get away from balancing all three, as I indicated before.  Obviously we need to be cognizant, taking customer rates into account, in managing the system that we have.

It is a system that serves the province, the entire province, and we need to be cognizant that we continue
to -- that we continue to manage those assets for the needs of our customers.

MR. STEPHENSON:  Okay.  I just have a couple of specific follow-up -- smaller issues.  I wonder, can we see ISD SR-21, which is the pole replacement document.

On page 1 here in the middle of the paragraph under "overview" the document indicates:
"Therefore, the objective is to clear the existing backlog of high-risk structures by 2024."

Your plan doesn't actually achieve that outcome, does it?  You don't actually get rid of them all?

MS. JABLONSKY:  Not off the complete backlog.  This SR addresses 4,000.

MR. STEPHENSON:  Right.  And I take it that it is logical to assume that there will be newly-added high-risk structures that are added to the cohort between now and 2024.  Right?

MS. JABLONSKY:  Agreed.

MR. STEPHENSON:  And those numbers aren't taken into account in this either, right?

MS. JABLONSKY:  Agreed.

MR. STEPHENSON:  And so at the end of the -- my recollection is you don't have an estimate of the number of high-risk structures that you will have at the end of the period, assuming the plan goes according to plan, because you don't know how many new ones there are going to be, right?

MS. JABLONSKY:  They're placed in high risk based on condition assessment.  So we have no idea how much will fall within high risk in that period of time.

MR. STEPHENSON:  Right.

MS. JABLONSKY:  In the next plan, no, we don't.

MR. STEPHENSON:  We know there will be some more.

MS. JABLONSKY:  We know there will be some, based on weather conditions, based on the woodpecker issue that we have, based on the material that the poles are made up, based on the various issues that we have that created the backlog in the first place.

MR. STEPHENSON:  All right.  Okay.  And then just one last small item.  If I could, can I get you to turn up in the transmission system plan Exhibit 2.2, page 3.

This is Table 1, Major Asset Condition Summary.  And I am looking in the column on the right-hand side of the table, the "to be assessed" column.  They're only in relation to two sets of assets, conductors and wood poles.

The question I have for you is, are these to be assessed poles?  Is there anything specific about them that is different than the other poles?

I mean, for example, are these random or are they not assessed for some specific reason?

MS. JABLONSKY:  Wood poles, we start the assessment on wood poles at age 25.  So the wood poles needing assessment would then be the ones that we have tested then, plus the ones that were tested and were good and need to be retested after the five years.

MR. STEPHENSON:  Right.  What about the conductors?  Is there anything -- is that again a random sample?  Or is that a...

MS. JABLONSKY:  No.  The conductor -- the 6,000 that we have in the conductor, what we have is, the condition assessment for conductors starts at age 50.

So we have this amount of conductors that we do need to test, and that also do have, I'm sorry, a retest, I think it is after 15 -- I think it is after 15 years we have a retest if it's good.  If we have tested and it is good, in 15 years we do another test on that one.

MR. STEPHENSON:  Okay.  So these are younger -- generally speaking younger assets --


MS. JABLONSKY:  And any retest that needs to be done.

MR. STEPHENSON:  -- and so you would expect the ones at high risk and very low risk to be relatively low percentage of those, of those cohorts?

MS. JABLONSKY:  I think I stated this morning, because there was still a percentage as to what we have been seeing -- just give me a moment -- that we -- while many of the circuits assessed were found to be low-risk, the proportion of high-risk conductors increased from nine to 13.

So in those that we're testing we were seeing a jump in the fact that they were falling in the high-risk category --


MR. STEPHENSON:  Right.

MS. JABLONSKY:  -- based on the test data.

MR. STEPHENSON:  Okay.  But the bottom line is, the high-risk numbers for these assets are going to be somewhat higher than is reflected in this table, because some proportion of the "to be assessed" will inevitably fall into that category, correct?

MS. JABLONSKY:  Agreed.

MR. STEPHENSON:  And similarly for high risk.  There will be some in that category as well.

MS. JABLONSKY:  Agreed.  Agreed.

MR. STEPHENSON:  Okay.  Those are my questions.  Thank you very much.

DR. ELSAYED:  Thank you.  We will take a lunch break now and we will resume at 1:45.
--- Luncheon recess taken at 12:45 p.m.
--- On resuming at 1:48 p.m.

DR. ELSAYED:  Mr. Sidlofsky?
Cross-Examination by Mr. Sidlofsky:


MR. SIDLOFSKY:  Thank you, sir.  Board Staff have actually prepared two compendia, two volumes.  I am going to introduce the first one first.

That will be Exhibit K2.3.
EXHIBIT NO. K2.3:  BOARD STAFF CROSS-EXAMINATION COMPENDIUM FOR PANEL 1, VOLUME I

MR. SIDLOFSKY:  And the panel has those on the dais.  The witness panel, do you need copies, or has Mr. Davies given you copies?

MR. JESUS:  I have my copy.

MR. SIDLOFSKY:  So we're good?  Thank you.  For those of you who -- this is just an administrative note.  For those of you who have hard copies that you are following along with, I am going to be referring to page numbers in the compendium.

The page numbering actually starts on the page after the cover page.  So if there is any confusion, you may need to adjust by one page in the electronic version when you are looking at it.

So I would like to start by taking you to page 1 of the Staff compendium.  Can we have the screens on?

Sorry.  Could we hold on for just a minute because the screens at the front of the room aren't on.  Okay.  Maybe we will just leave them on the monitors, then.

At page 1 of the compendium, you will find a copy of page 21 of the EPRI report titled "Derivation of overhead conductor hazard function", and specifically that is Exhibit B1.1, TSP section 1.4, attachment 4, page 21 of 98.

I would ask you to confirm that the EPRI ESL conclusions, which are derived from the Weibull models that are included as table 4 of the TSP, are based on two types of inputs.  The first is Hydro One's assessment of conductor condition, and second is Hydro One replacement data.

And just before you answer, let me clarify that in other words the EPRI ESL conclusions and the subsequent hazard curve aren't strictly based on failure data for overhead conductor.

MS. JABLONSKY:  Confirmed.

MR. SIDLOFSKY:  Okay.  Now, page 23 of the same EPRI report notes that a total of 126 conductor replacement records were provided, spanning the time period from January 1998 to January 2017.

Can you tell me if that data set is a complete listing of all the removals undertaken under that time period?

[Witness panel confers]

MR. JESUS:  Yes.

MR. SIDLOFSKY:  For each removal, sorry, Mr. Jesus?

[Witness panel confers]

MR. JESUS:  Your question again?  Can you repeat your question, please?

MR. SIDLOFSKY:  I can.  My question was whether that data set is a complete listing of all the removals that were undertaken over that time period.

MS. JABLONSKY:  Subject to check, I cannot say it is a complete listing.

MR. SIDLOFSKY:  Okay.  Do you have a complete listing?  And if you don't have a complete -- sorry, I will just finish my question.  If you don't have a complete listing, can you tell me if you have any sense of whether there are more than 126 replacements?

MR. JESUS:  I think the issue becomes the data, the records that we have for those removals.  From '88 to 2017, we would have provided everything that we have to formulate this study.

But the concern is there could have been other records that we don't have captured that may not be part of this set, but we gave them everything.

MR. SIDLOFSKY:  You have given everything you have.  So I guess you don't really know what you don't know, is that it?

MR. JESUS:  Thank you.

MS. JABLONSKY:  Agreed.

MR. JESUS:  Thank you.

MR. SIDLOFSKY:  Should I move over and sit on your side or...

[Laughter]

MR. SIDLOFSKY:  Now, for each removal that you do have a record of, what assessment data do you have that describes the removal circumstances?  I am thinking in terms of the age of the conductor, or some condition assessment at the time of the removal.

MS. JABLONSKY:  I believe it's listed in the document, I will have to check for you, and it will tell you the age of the conductor and where it was, the segment that it was actually taken from.

MR. SIDLOFSKY:  I don't expect you to go into that information right now, but can you undertake to provide me with that information, or at least indicate where that information can be found?

MR. JESUS:  Sure.

MS. JABLONSKY:  Sure.

MR. SIDLOFSKY:  Okay.  That will be undertaking J2.2.
UNDERTAKING NO. J2.2:  RE: EPRI REPORT, PAGE 23, CONDUCTOR REPLACEMENTS BETWEEN 1998 AND 2017, TO DESCRIBE THE CIRCUMSTANCES FOR EACH REMOVAL, INCLUDING FOR EXAMPLE CONDUCTOR AGE OR CONDITION ASSESSMENT


MR. SIDLOFSKY:  I'm going to ask you a couple of more questions about that, but I am not sure that you will be able to answer.  It may come out of your undertaking response, but if you don't mind, I will ask the follow-up questions.

Do you have any sense of how many removals would have been on conductors assessed at overall condition scores of five?

MR. JESUS:  Historically, we've always replaced based on condition.  All samples that we've ever taken have gone to the lab to perform the test.

We've never, ever replaced a conductor, to my best of knowledge, without having done a condition assessment.  They would have undertaken the torsion test, we would have sent them to the lab, and they would have come back as under five.

MR. SIDLOFSKY:  Sorry, as under five?

MR. JESUS:  As under five turns, that's correct.

MR. KEIZER:  Sorry, just to be clear, when Mr. Sidlofsky is referring to five, are you talking about a condition state?  Or are you talking about the number of turns on the conductor?

MR. SIDLOFSKY:  If you can just bear with me, Mr. Keizer, that's a good question.  I will let you know in just a second.  I don't want to take up anyone's time unnecessarily, so I will get back to that.

But if I could move on to my next question, that would probably be easiest.  Does Hydro One track the reason for conductor failures?

MR. JESUS:  We track conductor failure only.  We track the elements of a line failure, which include the wood poles, the cross arms, the insulator failures.  We track all of those components.  But when it comes to conductor, we do not track below the conductor level.

MR. SIDLOFSKY:  And just to go back to my earlier question, there is a discussion at TSP section 1.4, attachment 4, that speaks to the condition assessment methodology, and you describe the various parameters that you consider.  It's at page 22 of 98 of that attachment.  And I will just read that to you.  What it says is:

"The following describes the parameters considered by Hydro One when performing a condition assessment on ACSR conductors.  These condition parameters are derived through third-party laboratory testing on conductor samples typically 5 metres in length.  These five condition parameters are extent of rust, severity of rust, remaining zinc, torsional ductility, tensile strength.  Based on the test results a one to five, best to worst condition value was assigned for each test.  Strand tests were translated to overall conductor state.  Conductor overall condition is expressed as a weighted average as shown in Table 2-1 on that page."

And I see it is up on the screen now.

So that's what I was asking about when I was asking about your condition scores.  It is the overall condition score.

MS. JABLONSKY:  Please repeat your question.  Relating to the --


MR. SIDLOFSKY:  My earlier question was how many removals were on conductors assessed at overall condition score of five.  And Mr. Jesus' answer was that all of your removals were at scores of less than five.  Is that --


MS. JABLONSKY:  I need --


MR. SIDLOFSKY:  Or are we talking about two different things here?

MS. JABLONSKY:  Okay.

MR. JESUS:  My response was that, just to clarify, historically, like when we go back to 1988 time frame, asset analytics never existed.  We didn't have this kind of health index scoring.  So health index scoring came into play around 2013.

So between 1988 to 2013 the condition premise of replacing a line would have been to cut the sample just as it stated there, to send it to the lab, and they would have assessed the -- all of the same parameters, except the determining factor would have been the tensile strength and the number of turns or the torsion test.

A conductor that failed that test -- i.e., less than five turns or four turns -- that conductor would need to be replaced and that line would need to be refurbished.  So all lines to my best of knowledge went through that process.

This, what we're talking about now, relates to the number of lines that have been assessed as being in condition 5 through this process.

MR. SIDLOFSKY:  Okay, thank you, that helps, thank you.

And I believe I had gone on to ask whether Hydro One tracks the reason for conductor failure.  And your answer to that was?  I am not looking for a different answer, I am just asking you to give me the same one.

MR. JESUS:  So -- exactly.  We do not track below the conductor.  So what I mean by that is that we don't track by where it occurred on that conductor; i.e., the sleeves or any other piece of hardware that would have been responsible for that conductor failure.  We don't track that.  We track that the conductor failed, and that is all we track.

MR. SIDLOFSKY:  I think that is consistent with your answer at the technical conference, because during the technical conference when you were asked how Hydro One differentiates between an outage caused by a splice versus one caused by a deterioration of the actual conductor, your response was that you don't differentiate.  If a conductor fails it is treated as a failure of the conductor, and I can give you the cite for that.  It is from the technical conference transcript from day 1, August 12th, pages 20 to 21.  So that is consistent.

And the -- I was going to ask you for the reason for failure of the 126 conductors that are covered by the records, and that's the subject of your undertaking to at least point me to those reasons for failure.  Correct?

MR. JESUS:  Sorry.  Can you repeat -- now that we've got this -- so can we understand what the undertaking is at this point?

MR. SIDLOFSKY:  I had asked you before a little bit earlier what assessment data is available that describes the removal circumstances, like age or condition assessment at the time of the removal.

And what you suggested to me was -- or Ms. Jablonsky suggested to me was that there are records -- there is something in the records that you have that would help me understand that.

MR. JESUS:  Again, I will state that not to my knowledge.  We've never replaced a conductor based -- and refurbished a line strictly based on age.

So if you are looking for the actual test results, we can provide you with the test results of those if we've got them.

MS. JABLONSKY:  If we move to page 21 of 98, the last paragraph speaks to:

"The assessment data provided for each conductor included the demographic description, such as age, size, and stranding."

And it continues as to what the particulars of the conductor that we gave to them.  That is on page 21 of 98.

MR. SIDLOFSKY:  Sorry.  I am still trying to understand what is in those records -- or what you would have records of, sorry.  And is it correct to say that you wouldn't be able to differentiate between a conductor replacement that was the result of a splice failure or a failure from the conductor splitting in the middle of a strand, or a failure due to third-party interference like a traffic accident or a tree falling across the conductor.

Do you have records that differentiate among those?

MS. JABLONSKY:  No, we don't.  No, we don't.

MR. SIDLOFSKY:  So if the conductor fails, no matter what the reason is, it gets replaced.

MS. JABLONSKY:  As conductor failure.

MR. SIDLOFSKY:  Yes.

MS. JABLONSKY:  Okay.  If it cannot be replaced, if it cannot be -- if it cannot be spliced or -- on an emergency, then it is replaced.

MR. SIDLOFSKY:  Okay.  Is there -- do you see any relationship between the failure type or the cause of the failure and the lowest-cost solution to restore that circuit?

So if a splice fails, do you consider whether -- whether the lowest-cost solution is to fix the splice or to replace the splice?  Or is it, are you always simply replacing the conductor?

MR. JESUS:  Oh, no, so I think the issue here -- let me -- I think if a conductor fails, whether it is a tree falling on the conductor and it breaks, we will repair it, because that's the only -- that's the only opportunity we have to restore that service.

What we're talking about here from a condition assessment point of view, those failures will happen, and they will be remediated.

What we're talking about here are conductors that have been in the sky for 90 to 100 years.  We've taken a sample of that conductor and the test through the -- through a lab, runs it through the test and says how much more life do we have in this conductor?

When they say that that conductor has no more life to withstand the thousands of pressure -- thousands of pounds of pressure holding that conductor up in the sky, we need to replace the entire conductor.

This is not about a tree falling a line or a lightning strike that breaks the line.  We will repair it to remediate temporarily -- to remediate that line until we can replace that circuit if it's been deemed to be at end of life.

MR. SIDLOFSKY:  Okay.  Now, at page 6 of the compendium you will find a copy of your response to Staff Interrogatory No. 119.

And in part B you were asked to compare the relative cost of replacing a sleeve or a dead-end fitting to the cost of replacing 3 or 4 kilometres of conductor.

And your response was that it costs about 1/20th as much to replace a splice as it does to replace 3 or 4 kilometres of conductor.

Since cost is clearly going to be an important metric for customers, would it be reasonable for Hydro One to try to discover whether the conductor failures are more typically driven by splice failures or conductor failures between splices?  Is that information that's helpful to you at all?

MS. JABLONSKY:  Okay.  To strengthen what Mr. Jesus just said a minute ago, if we're looking at condition assessment for the conductors, we're looking at the condition, and we're looking -- we're measuring the six points that you have just spoke about.  And that is what we're keeping a running total of.

If we have an accident or conductor -- everything that is replaced did not fall to the ground.  When we're looking at the overall condition score of the four and five, that determines that the conductors at a point in its time wherein it will -- sooner or later it will not be able to perform the function by which it is there to do, it is deemed to be in a deteriorated state.

If it is deemed to be that, a recovery of such a state is not possible, so it is a matter of when you actually do the replacement.

If, by an annual patrol, an annual helicopter patrol, a conductor had fallen for whatever the reason may be, then if it can be repaired, it will be repaired.

If we're looking at copper conductors, the type of copper conductors that we have in our system is a plant base.  Those cannot be spliced.

So the splicing only affects on the ACSR and in areas if we're repairing in areas that we can, we can.  But it would not deem the entire length of the conductor to be in an overall condition five or an overall condition four, because that may not be the reason why the issue was there in the first place.

So I think we're mixing two different issues in my mind.

MR. SIDLOFSKY:  Okay.  At pages 7 and 8 of the compendium, you've provided pictures of failed conductor systems and they all appear to be associated.  Those would be figures 2, 4 and 5.

So at pages 7 and 8, those all seem to be associated with splice failures, is that right?  Excuse me, 2, 5
and -- sorry, keep going, please.  Yes, 2, 4 and 5, those appear to be related to splice failures.

Are there any other illustrations of failed conductors that aren't included in the TSP?  Or are those pictures you have included a fairly good representation of typical failures?

MS. JABLONSKY:  I think they are.  They're the same ones that are copied in the SRs.

MR. SIDLOFSKY:  Okay.

MR. JESUS:  The only thing I would add there is that those are fallen conductors due to splices.  It does not mean that the overall condition of that conductor -- it does not necessarily mean that the overall condition is good, bad, or otherwise.

At the end of the day, the condition -- the assets, the lines that we're looking at replacing here have gone through the condition assessment.  We are not looking at the splices.  We're actually looking at the conductor itself and testing the conductor itself, not the strength of the splice.

MR. SIDLOFSKY:  Now, when it comes to testing the conductor itself, I am going to take you to page 9 of the compendium.  And that goes, that takes us back to the parameters considered by Hydro One when you are perform ink your condition assessment.

So as I mentioned earlier, you're dealing with extensive rust, severity of rust, remaining zinc, torsional ductility and tensile strength.  Those are your parameters.

Do you know which of those tests best correlates to the typical causes of conductor failures?  For example, how many failures would be due to twisting of conductors; that would be torsional ductility failure, I think.  Have you -- do you have records of that?  Have you considered that?

MS. JABLONSKY:  We would have -- four and five are the most critical looking at it.

Of course, the remaining zinc is a problem as well because getting through the zinc, then you start getting to the conductor.  So then the corrosion of the actual steel itself becomes a problem.

Do we have the breakdown in the test data?  I don't know that.

MR. SIDLOFSKY:  Well, I am not necessarily asking you for the data.  What I am asking you is whether, you know -- whether your research has told you what the typical causes of failure are.

I think, you know, you have said torsional ductility, tensile strength, those would be four and five.

MS. JABLONSKY:  Subject to check, I'd say those would be the two.

MR. SIDLOFSKY:  Those would be the most typical causes?

MS. JABLONSKY:  Yes.

MR. JESUS:  I would also add that from a condition assessment, it is widely understood and widely accepted that the torsion ductility, torsion less than four turns and tensile strength at 85 percent or less, it's the end of life for that conductor.

MR. SIDLOFSKY:  So is that -- sorry, I will move on.  If the torsional ductility test is one of the main reasons for failure versus tensile strength -- and I am not asking you to give exact numbers on those, but those are the key reasons for failure in your experience, correct?

MR. JESUS:  The key reasons for the determining the end of life of the conductor.

MR. SIDLOFSKY:  Okay.  And is that based on your experience with failed conductors, or is that based on industry data based on engineering --


MR. JESUS:  Based on engineering, engineering design or standards if you will.

MR. SIDLOFSKY:  So that is not coming from your testing of individual conductors?

MS. JABLONSKY:  That would be coming from our individual testing, yes.

MR. SIDLOFSKY:  It is from yours?

MS. JABLONSKY:  Yes.  Yes, this is the verification that puts it in that category.

MR. SIDLOFSKY:  In your view, would more data on failures actually help in terms of making your capital decisions, your replacement decisions?

MS. JABLONSKY:  If I go back to the EPRI document, and when we look at the EPRI document, we're looking at replacement.  And yes, it is not defined in the replacement as to the reason for the replacement.

But EPRI also looked at the two models in conjunction with each other.  They looked at the replacement rate, the age that we were actually replacing, and the age that we were actually deeming the conductor to be end of life.

And that is where the 90 actually came from, because the replacement age was 91 and the condition at end of life was 89.5 years.  So it was two models that we looked at in conjunction with each other.

MR. SIDLOFSKY:  Okay.  At page 10 of the compendium, we have reproduced page 3 of your response to Board Staff interrogatory 23.

In part E of that response, you stated that between 2008 and 2018, 36 of 126 total delivery point interruptions occurred on the 1903 circuit kilometres of conductor that you are proposing to replace.  Is that correct?

MS. JABLONSKY:  Correct.

MR. SIDLOFSKY:  And your response to Board Staff interrogatory 93 is on the next page of the compendium, at page 11, and when you were asked what percentage of customer delivery point interruptions are caused by condition-related conductor failures, you responded approximately one percent of delivery point interruptions are due to conductor failure.

Can you confirm that?  That would be under item A.

MS. JABLONSKY:  I'm sorry, where did it say 'condition' in the question?

MR. SIDLOFSKY:  Sorry.  I will just pull up interrogatory 93.  Thank you.

The question was whether Hydro One had recorded any increase in the rate of conductor failures or outages caused by conductor failures.

Sorry, that was -- sorry, just bear with me for a moment.

The question is how common are system events caused by overhead conductor failures, and what percentage of Hydro One customer delivery point interruptions are directly caused by spontaneous, condition-related conductor failures.

So you were asking where condition is mentioned; that's where it is mentioned.

[Witness panel confers]

MR. JESUS:  So the answer is 1 percent are conductor failures, period.  It has nothing to do with the condition of the conductor.

MR. SIDLOFSKY:  Okay.  Now, is it correct to conclude that approximately 30 percent of annual customer delivery point interruptions or 36 interruptions out of 126 total on overhead conductor relate to that 1,903 circuit kilometres that Hydro One's proposing to replace?

MR. JESUS:  I think the answer to this is specific to the conductor failures.  In total we had close to 792 delivery points were interrupted due to line failures over the period 2008 to 2017.  So there's a lot of failures that are occurring.  36 of them occurred due to specific conductor failures.

That is a lagging indicator.  Obviously, as the conductors age, and the fact that we have 3,600 of these with close to 3,680 in poor condition, the expectation is that that reliability performance will deteriorate.

MR. SIDLOFSKY:  So if I take you to pages 13 and 14 of the compendium and we look at Table 6.  Table 6 comes from section 3.3 of the TSP, and it summarizes your proposed material system renewal capital investments.

Now, you've got two proposed capex programs relating to conductor replacement.  There is SR-19 and SR-20, so those will be on page 14.  SR-19 involves the refurbishment of end-of-life ASR, copper conductors and structures, and SR-20 involves the refurbishment of near-end-of-life ACSR conductor, and the corresponding investment for those two projects is $536 million over the 2020 to 2022 period, split up between -- well, that would be 298.4 million for SR-19 and 237 million for SR-20.

And over the 2020 to 2024 period, we're looking at a grand total of investment on those investments of $918 million.  I am assuming my math is right, but if you want to confirm it or correct me, that would be great.

MR. JESUS:  Confirmed.

MR. SIDLOFSKY:  What proportion of the planned spending in SR-19 and SR-20 is specifically associated with the replacement of those 1,903 circuit kilometres that you are proposing to replace?

MR. JESUS:  So all of them are at end of life.  SR-19 is at end of life and SR-20 is near end of life.

MR. SIDLOFSKY:  So that means the entire amount is -- in those two projects is being dedicated to those 1,903 circuit kilometres; is that right?

[Witness panel confers]

MS. JABLONSKY:  I'm slow to answer you because my count is a little bit different from yours.  I'm looking at -- for the three-year plan for the two I am looking at 1,342 kilometres; that's what I am looking at.  So I am...

I am looking at the three-year.  I am looking at '20, '21, and '22.

MR. SIDLOFSKY:  And for 2020 to 2024, what's the total?

MS. JABLONSKY:  If I am looking at the entire total throughout the business plan for SR-19 and SR-20, I get 2,127 kilometres.  And that is out of the 3,680 kilometres that are deemed high-risk today.

MR. SIDLOFSKY:  So in neither case are you getting 1,903 circuit kilometres?  Whether it is 2020 to 2022 or 2020 to 2024?

[Witness panel confers]

MS. JABLONSKY:  I believe I have 512 kilometres of copper conductor and the balance was ACSR.  I believe that's how it is shown.  I am just trying to confirm.  And the 1,903...

[Witness panel confers]

MS. JABLONSKY:  I have 2,127 kilometres of conductor to be replaced in the business plan in SR-19 and SR-20.  I have 224 kilometres of copper conductor, and that leaves me with 1,903 kilometres of ACSR.

MR. SIDLOFSKY:  Okay.  So at least we found the same 1,903.

MS. JABLONSKY:  Yes, that's true.

MR. SIDLOFSKY:  Okay.  So given that, my numbers may be a little off then, because I am looking at $536 million to replace 1,903 kilometres -- circuit kilometres of -- well, 1,903 circuit kilometres.  But those are the ACSR conductor.  So the total amount is 2,127 kilometres?

MS. JABLONSKY:  Yes.

MR. SIDLOFSKY:  Okay.  And, I'm sorry, the 2,127 is that -- which period is that for, the 2020 to 2022 or --


MS. JABLONSKY:  2024.

MR. SIDLOFSKY:  2020 to 2024?

MS. JABLONSKY:  Yes.

MR. SIDLOFSKY:  Okay.  Do you have a figure for the three-year period, 2020 to 2022?

MS. JABLONSKY:  Yes.

MR. JESUS:  Right here.  1,342.

MR. SIDLOFSKY:  1,342 of ACSR?

MR. JESUS:  Total.

MR. SIDLOFSKY:  Total?  Okay.  In the 2020 to 2022 period?

MR. JESUS:  That's correct.

MR. SIDLOFSKY:  Okay.  Now, what I am trying to understand is, you've confirmed that 1 percent of delivery-point interruptions are from conductor failures.  And 30 percent of your customer delivery-point interruptions relate to the line that's -- to the conductor that is being replaced over this period.  Is that roughly accurate?

Now, that's going to include the ACSR.  That's -- my calculation was based on the 1,903 kilometres of ACSR.  But the -- but your confirmation of 1 percent of delivery point interruptions being related to conductor failures, that doesn't change depending on whether the conductors are ACSR or copper, right?  Is it still 1 percent of your delivery-point interruptions?

MR. JESUS:  So I believe that number would need to change.  We would need to look at whether or not the coppers were excluded.  But suffice it to say, from a condition point of view and an engineering point of view, those conductors are not suitable to be in the air.  That's the reality.

They pose a safety risk that they need to be removed, irrespective of the performance of the conductor.

If they're 85 percent tensile strength and less and less, and less than four torsion turns left in them, they are not safe to be in the air.

MR. SIDLOFSKY:  The question I am really getting at is whether you're proposing to spend $918 million in order to address -- and that's over the 2020-2024 period, in order to address 30 percent of your interruptions, one percent of which are based on conductor failure.

So by my calculation, it is .3 percent of your annual delivery point interruptions.

MR. JESUS:  So from a lines point of view, as I indicated previously, we had 792 delivery points that were interrupted.  One percent of them were caused by conductors.

But I have to reiterate, this is not a performance issue here.  This is a safety issue that we're dealing with.  The conductors are at end of life.  They have exhausted their life.  From an engineering standard point of view, they are less than 85 percent tensile strength, less than four torsions.

So we can talk, we can talk reliability, but that's not the driver here.  The driver is, from a safety point of view, they have exhausted their life.

MR. SIDLOFSKY:  Okay.  So is what you're suggesting that it doesn't matter how much you have to spend?  Cost is simply not a factor here?  With respect to conductor replacement, it is all about safety?

MR. JESUS:  I think it is a combination of both.  You will start to see those conductors starting to fail more often as we move forward.  But you cannot ignore the condition, you cannot ignore the safety element. You cannot divorce those two elements.

And cost is -- they're expensive to replace.  I understand; we appreciate that.  But you cannot simply look at it from a performance point of view and say, well, it's not impacting performance.  That's not why we are replacing it.

MR. SIDLOFSKY:  Sorry, but you just said it is a combination of the two.  Can you somehow distinguish, in the case of a particular conductor, whether you're replacing it on the basis of a reliability concern, or a performance concern, or a safety concern?

MR. JESUS:  It's a combination of all elements, safety and reliability.

When we have conductors dropping, that's a concern.  And the reality is they will not be able to continue to perform the way they were designed.

No one would put up a conductor with 85 percent tensile strength; there's no way.  From an engineering point of view, it's not acceptable.

MR. SIDLOFSKY:  I suppose my -- what I am getting at, though, is I can appreciate the conductors are supposed to stay in the air.  I think we can agree on that.

What I am a bit concerned about is that it's not entirely clear to me that you are -- that Hydro One is able to distinguish between a performance issue and a safety issue.  And my concern is -- or my question really relates to whether you look at a conductor and wherever there is -- you're starting to see a deterioration in performance, you categorize that as a safety issue and then it becomes a matter of, well, we need to replace this, even though really on balance it's more of -- you're looking at more of a performance issue.

So how do you -- like how do you distinguish between those when you are looking at a particular conductor?

MR. JESUS:  So when we're looking at a conductor and we understand that the conductor is, you know, 90 years old, we will sample that conductor and send it to the lab to see whether or not it can actually continue to stay in the air.

So when we do that, we're not looking at the performance of that circuit.  We're looking at is that conductor able to perform its intended function.

And if the tests come back and say, Hydro One, you've got no more life left in this conductor, it is our accountability, our responsibility to replace it and to make it suitable for the intended function.  And to deliver performance, absolutely, and to make sure that there's no safety consequences as a result.

MR. SIDLOFSKY:  And I am not asking for a specific here, or a specific calculation, I guess.  But where do you draw the line there?

You sample the conductor.  Are you only replacing the conductors that you have sampled where your conclusion is that there is a safety issue here?

[Witness panel confers]

MS. JABLONSKY:  Today we have 29,000 kilometres of conductor.  And what we have, we have 13 percent which is 3680 that's verified to be at a high risk today.

What we then -- what we also have is 6,000 kilometres that needs to be condition assessed.  Either it has never been condition assessed before, or it has been condition assessed in good condition and needs to be reassessed again.

The driver for the SR-19 and SR-20 comes from the replacement of those conductors, not from anything else.

When we do the investment, when we select from asset registry and we go into ARA, ARA deals with the condition per the asset.

Once it is inputted into the IP 2, that's where we then look at the safety, environment, and reliability.

The costs of the replacement matches, is in line with the risk it is mitigating.

So for these two assets, for these two SRs, what we're actually considering is replacing deteriorated assets.  That's the purpose for these two ARs.

If we're looking at the 3680, these two SRs will replace 57 percent of what's there.  If we're looking at EPRI's projection, we're looking at -- in ten years, we're looking at over 6,000 kilometres of conductors that will be at a high risk.

If we are not to address at an aggressive pace, there is absolutely no way we will be able to keep up, if it turns out to be the same way.

We recognize that a projection is not today's value; a projection is in the years to come.  Hence, at the end of this business case, this business plan, we will recognize how closely we're aligning with EPRI's projection.

But today, the 3680 that we have is real.  It is confirmed, and that is where we're pulling from.  Those are the conductors that we're focussing on.

MR. SIDLOFSKY:  How much of that assessment is subjective, and how much is based on quantitative scoring?  Is there any room for subjectivity?  Is there a significant amount of it?

MR. JESUS:  So from a condition point of view, there is absolutely zero subjectivity.  These are all tested at the lab or using the new LineVue tool that has been -- that we're using for condition assessment.

These have all been assessed, and there is no subjectivity from a condition point of view whatsoever.

MR. SIDLOFSKY:  Okay.  Does Hydro One calculate a measure of reliability improvement per dollar spent?

The reason I am referring to that and it's -- the terminology would be dollars per avoided customer interruption, and that comes from the Boston Consulting material that was provided in response to undertaking JT 1.11.

And Boston Consulting uses a metric called dollars per  avoided customer interruption, and that reflects the cost per avoided customer interruption on a 10-year time frame for different vegetation management programs.

Is that something that Hydro One could use, or does use as a proxy for determining the potential benefit associated with your conductor replacement?  Or does that consideration not factor into conductor replacement?

MR. JESUS:  No, it's not a factor in our condition replacement.  The condition replacement is considered from a scientific test.  The consequence and the risks are obviously the -- then we prioritize based on where they're going to derive the most value.

So in other words, the reliability is then considered as part of the prioritization, in terms of the supply circuit and all of the customers it is supplying.

So that's where it is helping to prioritize the 3,680 in terms of driving out the most value for those investments, for the selected conductors and circuits.

MR. SIDLOFSKY:  So, sorry, do you -- but it sounds to me like you don't actually do a dollar per ACI calculation for the conductor.

MR. JESUS:  We do a risk-spend efficiency, which is dollars per risk mitigated is how we do it.

MR. SIDLOFSKY:  I am wondering if you can tell me what the magnitude of the sustainment OM&A costs, including those in 2020, would be avoided or will be avoided as a result of your investment in those conductor replacement projects.  I mean, presumably you are replacing the conductor, your sustainment OM&A is going to go down.  Is that right?

MR. JESUS:  From an O&M point of view, from a lines perspective, having a brand-new line, for sure the O&M is going to go down.

But we are one of the lowest-cost from an O&M perspective in maintaining our transmission lines, it was in the Navigant study that was submitted as part of the last proceeding, as well as -- bottom line is that from an O&M perspective there is very low O&M being expended on transmission lines, and that we are one of the lowest.

So although I expect bottom line is we're replacing new, the O&M for those circuits will be reduced for sure, but we still have to patrol.  We still have to helicopter patrol them and all that other -- and the maintenance cycles that we go through.

Will we be having corrective maintenance on these circuits?  Probably not.  So we will avoid the corrective maintenance on these circuits if they're refurbished, for sure.

MR. SIDLOFSKY:  Have you quantified that?  Or it is just a notional thing for you?

MR. JESUS:  We have not quantified that.

MR. SIDLOFSKY:  So I would have no way of looking at your sustainment OM&A and understanding whether it has gone down as a result of this replacement project?

[Witness panel confers]

MR. JESUS:  So we have taken out O&M dollars out of our lines program as per Exhibit F-1-2, attachment 1, page 1 of 5.  So if we can go there.  If you look at the overhead lines maintenance portion of it, on, if you can expand that, please.  Can you blow up -- keep going.  Keep going.  Page number 1.  Is that page 1?  Yes.  It is different.

[Witness panel confers]

MR. JESUS:  Sorry.  We're going to take you to F-1-3, please, of the evidence.  Page number 44.  F-1-3, page 44, yeah.  If you go to the table down at the bottom, Table 11.

So you can see there that overhead lines maintenance from 2018 to 2019 is $14 million.  So we've taken out $4 million out of the entire program.

We do not have the quantification associated with these 1,900 -- or, sorry, 2,127 kilometres, but the O&M program has been reduced.

MR. SIDLOFSKY:  You're suggesting that -- you're suggesting that some portion of that $4 million, almost $5 million, reflects the conductor replacement.  Is that --


MR. JESUS:  It would take it into account for certain.  There were reasons why we reduced it in 2019, as you are aware.  Some of it would be to reduce the maintenance on any brand-new conductors that we put up.  Obviously we would go through the same process.  Any new conductors, there would be minimal maintenance on them other than the regular patrols that we would need to do.

MR. SIDLOFSKY:  Now, that's your -- the 14 million -- the 18.9 million versus 14 million is 2018 actual versus 2019 forecast.  But then your 2020 forecast, your test-year forecast, is back up to 17.2.  So where are the economies that you are creating in OM&A as a result of the conductor replacement?

[Witness panel confers]

MR. JESUS:  The reality is the O&M portion of those costs are minimal and we're continuing to maintain the entire fleet of 2,900 kilometres.

So the replacement of all these 2,127, like, obviously it's going to take some time for that to manifest.  These 1,900 or 2,127 need to go into service first before we're actually taking out O&M dollars associated with the 2127.

So when the conductors go into service, obviously there will be a reduction in the maintenance, but there will be other conductors that are due; i.e., we have 29,000 kilometres, they're all aging, and they all need maintenance, and we need to make sure that we're keeping up with that maintenance.

MR. SIDLOFSKY:  So looking at Table 11 here, your 2020 forecast is $17.2 million for overhead lines maintenance. Your 2020 expenditure in SR-19 is 81.8 million.  Your 2020 expenditure in SR-20 is 62.2 million, and it look like you're saving $1.7 million in OM&A based on lines that are going into service in 2020.

So just to make sure we've got an apples-to-apples comparison, your 2020 SR-19 and SR-20 expenditures. those are lines that are going into service in 2020.  Correct?

[Witness panel confers]

MS. JABLONSKY:  If we look at SR-19 and SR-20, the years -- the years that the work will be done is shown in SR-19 and -20.  The lines will not be going into service in 2020.

I think there is an in-flight project that is there, and I think that is probably the only one.

MR. SIDLOFSKY:  So I can't sort of draw a line between those expenditures in 2020 and savings in OM&A in 2020?

MR. JESUS:  I don't think you can.  I think what is happening there is that there is capital being spent to service those lines and obviously, once they're in-service, the maintenance dollars will be reduced subsequently afterwards.

But in the end, I think you have to recognize that there's other assets that are aging that are going to require the O&M dollars that we have saved to put towards the corrective maintenance that we need to do on those overhead lines.

So there is an ongoing requirement for that O&M dollars to continue the maintenance on those lines.

Again, I reiterate that we are one of the lowest from lowest benchmark utilities from an O&M perspective in maintenance costs associated with our transmission lines.

MR. SIDLOFSKY:  Fair enough.  But on the one hand I am seeing the expenditures, on the other hand you're telling me the O&M -- the sustainment O&M really isn't going to change significantly because you have other obligations coming up on other lines that are aging, is that right?

[Witness panel confers]

MR. JESUS:  I think the costs associated with O&M in terms of managing the lines that we have used at an overall level I think is -- the number that I have seen is about one percent of the total cost associated with the line that we use for an evaluation point of view.

MR. SIDLOFSKY:  Sorry, a one percent reduction in OM&A?

MR. JESUS:  So a one percent annual maintenance cost associated with our lines overall.  So on an ongoing basis, when we're doing a line project, there's a capital cost and ongoing one percent O&M cost associated with the lines.  That's generally rule-of-thumb.

MS. JABLONSKY:  But if I could add to the lines O&M, if we look at what is required for that funding, we would be looking at condition replacement.  Because when you're looking at the conductors in SR-19 and SR-20, that's moving into capital dollars.

If we're looking at what we're using O&M dollars to do, that's condition assessment, we're looking at wood poles, we're looking at 45 -- we are needing condition assessment in this business plan.

We're looking at 19,000 wood poles.  We're looking at 22 percent of 55,000 foundation that needs to be done.  We're looking at insulators that we still need to find.  We're looking at conductors, which we have already talked about, 6,000 conductors that needs assessment.

We're looking at shield ware, another 24 percent of 34,000.  That's where we're looking at the operating and maintenance dollars to do.

MR. SIDLOFSKY:  Sorry.  You're talking about operating and maintenance dollars that are going to be saved by the replacement, or operating and maintenance dollars that you still need to expand?

MS. JABLONSKY:  That will be used to do this, yes, that is required to do this, to do the condition assessment on these.

MR. SIDLOFSKY:  Now, I asked about sustainment OM&A. Are there any other categories of OM&A costs that could be affected by this replacement, or could be potentially reduced by this replacement?

[Witness panel confers.]

MS. JABLONSKY:  I believe in SR-20 we have, if I am thinking of the A4L that was mentioned this morning, that is a conductor-driven project and in that, that covers also wood poles.

So that would -- in replacing those wood poles, in replacing those cross arms, in replacing those other things that fall under condition assessment for the overhead and maintenance, it will dip into that.  There will be some reduction to doing that work, because all of that will -- so while these projects listed in SR-19 and SR-20 tap into a reduction in the maintenance that's done on the line section, it will.

To that magnitude of $4 million, no.  Not to that magnitude at all.  But there will be incremental savings as we better the system.

MR. SIDLOFSKY:  Sorry, when you are referring to the magnitude of $4 million, is that 2018 actual to 2019 forecast?

MS. JABLONSKY:  Yes.

MR. SIDLOFSKY:  Okay.  So can I assume that that will also -- when I look at 2020 forecast versus 2018 actual, will it somehow also tap into that?

MS. JABLONSKY:  If we're looking -- the lines program is interesting, because we're looking at veg management over lines and we're looking at underground cable maintenance.

If we're looking at one of our biggest O&M programs, the third biggest, the third largest since 2015 if I can remember is veg management.  And that will -- that is not a program that's reducing and part of the issue that we're having in veg management would be clearing in urban areas and the negotiations with adjacent properties, and the number of public information sessions that we have to do.

That is causing -- that is causing much delay.  That's causing a great increase in the dollars that we're spending in widening right-of-ways to get it back to standard; that is causing a lot of issues as well.

So when I am looking at a decrease -- when I am looking at the total for the lines sustainment program, the needed jump in 2020 is required,, although we have SR-19 and SR-20.

MR. SIDLOFSKY:  Can I take you to page 27 of the compendium?  At that page, you will see a copy of page 10 of section 1.4 of the TSP.

And we can see that in EPRI's report titled "Derivation of overhead conductor hazard function" that was included as attachment 4 to the TSP, the ESL for overhead conductors should be approximately 90 years.  But Hydro One's assigned estimated service life, ESL, was set at 70 years before this study.

Can you confirm that?

MS. JABLONSKY:  Confirmed.

MR. SIDLOFSKY:  Thank you.  And that report also says that as a result of the study, Hydro One has changed its conductor ESL from 70 to 90 years.  And we can actually see that at section 3.2 of the TSP, at page 28 of the compendium.  Can you confirm that?

MS. JABLONSKY:  Confirmed.

MR. SIDLOFSKY:  Are any OM&A savings, including those affecting the 2020 test year, projected to be created or to arise as a result of the ESL for overhead conductor changing from 70 to 90 years?

MS. JABLONSKY:  No.  The ESL from 70 to 90 gives us a feel of what the demographics look like, assets that we have before the ESL and after the ESL.  So it gives us a sense of what the fleet looks like.

The operating and maintenance dollars is used for condition assessment.  Condition assessment on conductors starts at age 50.  The EPRI report did not -- did not disconfirm the fact that -- actually confirmed the fact that the condition assessment was needed at age 50 because it found failures at 46, at age 46.

MR. SIDLOFSKY:  So the 20-year shift from 70 to 90 years has no impact on your testing, because you tested at fifty years.

MS. JABLONSKY:  We start condition assessment at age 50.

MR. SIDLOFSKY:  Sorry, condition assessment.

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  So the shift from 70 to 90 hasn't changed when you start your condition assessment?

MS. JABLONSKY:  No, it has not.

MR. SIDLOFSKY:  Do you have any sense of the difference in average annual OM&A for a new conductor compared to a conductor at or nearing its end of life?

MS. JABLONSKY:  If we're looking at -- condition assessment starts on the conductor at age 50.  A new conductor would be younger than age 50.  A condition assessment, the patrols, the helicopter patrols on lines is annually.  That will still continue for the entire 29,000 kilometres of line.

So is the new conductors affecting the annual helicopter patrol?  No, it is not.  Are we doing testing on those new conductors?  No, we're not.  So the patrol will still continue, and that goes on.

So are we impacting that or not impacting that?  Up until the new conductor reaches age 50, then we will do nothing.

MR. SIDLOFSKY:  So am I to understand that it is really just the cost of condition assessment that you're saving with a newer conductor?

MS. JABLONSKY:  In the event, if we're looking at the behaviour for a new conductor to be better, then we will be looking at an issue of any kind with a new conductor to be less.  Hence, we would be looking at corrective maintenance of any kind on a new conductor to be less.  Outside of that, I -- I have nothing else.

MR. SIDLOFSKY:  Is there any way to quantify that?  And I am not asking for a specific, necessarily, but what portion of that sustainment cost for a kilometre of conductor would be reduced, if you are not doing the condition assessment and you are not doing some of the other repair work that you might be?

MS. JABLONSKY:  At the same time, though, through Asset Analytics we do have a total on the -- we do have demographic statistics.  And if we're looking at today in this business plan -- we're still looking at the 6,000 kilometres of conductor that needs to be assessed, and that is -- that is the O&M dollars.  So regardless of SR-19 and SR-20, we still have 6,000 that needs to be assessed.  And the end of that, the end of the next business plan, it will be more, because there will be more that will be falling into that 50-year category.

MR. SIDLOFSKY:  And finally in this area, just directionally, is it accurate to assume that a new conductor is going to be less costly with respect to capital and OM&A to maintain it than an older conductor will be?

MS. JABLONSKY:  Yes.

MR. SIDLOFSKY:  I would like to move to some questions about transformers.  At page 29 of the compendium we've reproduced your response to technical-conference Undertaking JT1.1, and -- or at least part of that.  And that response refers to figure 1, a comparison of model and sample cumulative hazard functions for 115 kV transformers.  And I see that is up on the screen now.

I would just like to have you confirm a couple of things first.  First of all, the cumulative hazard function derived from Hydro One's removal data is represented by the black line in figure 1.  Is that right?

MS. JABLONSKY:  Correct.

MR. SIDLOFSKY:  And the cumulative hazard function derived from the EPRI report's Weibull model is represented by the red line in figure 1.

MS. JABLONSKY:  Correct.

MR. SIDLOFSKY:  And was the Weibull model represented in figure 1 -- sorry, was the red line derived from failure data only or was it derived from removal data that combined both failure and non-failure information?

MS. JABLONSKY:  Removal data for failure and non-failure.

MR. SIDLOFSKY:  And you mentioned this morning that 19 and a half percent of Hydro One's assessments weren't aligned with EPRI's report.

When I look at region 2 in figure 1, does that -- is that an example of where that misalignment exists?

MS. JABLONSKY:  Not necessarily.  If we're looking at region 2, what EPRI was showing there was based on the information since they were not able to determine from what we gave them removal due to failures, they looked at the event being removal of the unit.

And what they found was for younger units they found that they were normally -- they were normally removed from service due to failure.

For older units that would be the region 2, which is 6,280, they deemed that it could be removed for many different reasons:  Obsolescence, it could be removed for PCB, many different reasons.

So what EPRI actually did, they formulated their study based on region 1 only, not on region 2, because region 1 modelled -- the Weibull model modelled that section of the curve better than it did.  So region 2 was not utilized.

MR. SIDLOFSKY:  So if we could go to page 34 of the compendium.  In the EPRI report they state that failure data appeared sparse -- sorry, I will let you get there.

EPRI says that failure data appeared sparse and would not provide a useable failure hazard rate that -- I
quote -- "removed from service data is more abundant", and that "reasons for removal are not supplied in data, therefore failures and discretionary replacements cannot be distinguished".

Therefore, the curves were modelled based on removal data.  Is that right?

MS. JABLONSKY:  Correct.

MR. SIDLOFSKY:  Do you have any explanation as to why -- as to why that data was -- why the failure data was sparse?

MS. JABLONSKY:  The data that was provided was removed from service.  If we -- from time to time we do get into -- and I think also with EPRI as well -- we do get into the issue as to what is deemed a failure.  Is a failure a class 1 failure where we have a Minden, where we have a large fire on the 401, or is the failure on -- is the failure considered to be removing it three days before it actually failed?  Is that removal from service?  Or is that a failure?  So that has always been in contention.

So if when we look at how would we categorize or remove or removal from service, that has always been the knife's edge, I guess.

MR. SIDLOFSKY:  So if we could just go back to the previous page and look at figure 1 again.

In the region 2 area, the 60- to 80-year transformer age, is it correct to conclude that the cumulative hazard function represented by the removal data only -- and that's the black line, correct?

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  -- is much steeper than the cumulative hazard function derived from the Weibull model?

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  And it seems to me, being totally uneducated about this, but it seems to me that the removals are occurring at a younger age than the Weibull model would forecast their expected failure age to be.

Is that what I should be seeing here?  Or is there something else I should be seeing?

MS. JABLONSKY:  If we look at the practice that utilities take on, if you run to failure you will mirror the red line.  If your operation was run to failure, you would be much more in line with the red line.  In the region 2.

MR. SIDLOFSKY:  Well, how do I -- so the red line is going to -- is going to predict failure.  How does -- how does Hydro One justify the earlier replacement?  Which seems to be -- seems to fairly sharply differ from what the model would project.

MS. JABLONSKY:  At the start of the conversation we agreed -- we agreed that region 2 was not used as a projection.  Region 1 was the only area that was used as a projection.

What we get from EPRI all the time is a projection. What we remove, what we replace on our system is based on condition.  What we have in our database is condition. What EPRI gave us was a projection.  And their projection came from region 1, not from region 2.

MR. SIDLOFSKY:  So, sorry.  Why is there a red line in region 2?

MS. JABLONSKY:  There is a red line in region 2, but there is also a vertical line that goes from 60 all the way up that separates region one and region two.

If they map it according -- and that's what I said earlier, if we ran to failure, then more than likely our black line would be in line with EPRI's red line.

They agreed, they looked at -- from the data that we provided, they looked at in region one, in zero to 60, in that time frame utilities were more than likely -- would more than likely remove units because of failure.  After that point, it was unclear without us giving them the proper data.

So the useable projection, the projection that they gave us came from the useable part of the curve, which was region one.

MR. SIDLOFSKY:  So then, sorry, what you're suggesting then is that the region 2 projection here is of very limited use.

MS. JABLONSKY:  Very limited, agreed.

MR. SIDLOFSKY:  Okay.  So then are you suggesting that it wouldn't be appropriate for me to look at the red line, see how that is projected through from region one into region two, and think your replacing assets sooner than you need to.

Is that an unfair conclusion for region two, because you clearly have assets that fall into region 2.  You've got a black line here.

MS. JABLONSKY:  Yes.  Based on the sample set we gave them, yes, we do.

MR. SIDLOFSKY:  So obviously assets are being replaced, but I can't -- like what you are telling me is that there is no point in my looking at the red line and comparing that to the black line, because the red line doesn't really mean a whole lot in region two.  Is that it?

MR. JESUS:  I think what Ms. Jablonsky is saying is that in region 2, we're replacing those transformers based on the end of life of those units in that area.

If we were to run those units to run to failure, impacting our customers such as the Finch fire that occurred that widespread impacted Toronto Hydro, we would be following the red line.

But because we do condition assessments and we only replace on condition, this is from a population perspective in terms of what we can expect our failures to look like.  From a population point of view, absolutely use these Weibulls.  But from a replacement point of view, we rely on condition assessments.  We remove units based on condition assessments only.

Those units in region 2 were replaced based on condition.

MR. SIDLOFSKY:  Okay.  So the model really -- when we get to region 2, the model really isn't accurately forecasting asset failure?

MS. JABLONSKY:  When we get to region 2, the model doesn't forecast a proper projection.  That's what we got from EPRI, a projection.

MR. SIDLOFSKY:  Because the data is limited?

MS. JABLONSKY:  Because the data is limited, yes.

MR. SIDLOFSKY:  All right.  So let me just get back to one of my earlier questions.

It wouldn't be reasonable for me to look at this black line and conclude you are replacing assets before you need to, because the red line is of limited use, and it is of limited use because you don't have enough data there.

MR. JESUS:  We only replace assets based on condition.  So when we replace them, we absolutely need to.

MR. SIDLOFSKY:  Similar to a couple of questions I asked you about circuits, is it accurate to assume that a new transformer is going to be less costly, with respect to both capital and OM&A, to maintain than an old transformer?

MS. JABLONSKY:  Confirmed.

MR. SIDLOFSKY:  And can you give me any sense of the difference in the average annual OM&A costs for a new transformer compared to a transformer at or nearing its end of life, a similar question to what I asked you with respect to circuits.

MS. JABLONSKY:  It's a little bit different, because what we find with major equipment is the bathtub curve, right.

So if we are looking at the infancy, if we're looking at, say, the first two years of life or something, we would actually do rigorous maintenance.  We would actually do quite a bit of visuals to ensure the design is actually satisfactory.

It levels off, and then the older units would get more maintenance.  So for newer transformer there would still be a maintenance cost associated with it, just to ensure the design is as purchased.

MR. SIDLOFSKY:  How long would that process take?  Sorry, just to put it a different way.  When would I start to get a savings of OM&A after that infancy period?

MS. JABLONSKY:  I believe, subject to check, it is a year.  It is in the first year that we do a bit more visual, one to two years.

MR. SIDLOFSKY:  Okay.  Now according to section 3.2 of the TSP, the pacing of your transformer replacements based on the transformer hazard functions is reflected in four capital projects, SR-02, SR-03, SR-05 and SR-08.

And if I can take you to page 36 of the compendium, we have reproduced a table there.  Sorry, if you could just scroll down a bit to the system renewal.  Thank you.

So SR-02 is station reinvestment projects, SR-03 is bulk station transformer replacement projects, SR-05 is load station transformer replacement project, and SR-08 is the John transformer station reinvestment.

Can you tell me what proportion of the planned spending in those four projects is specifically associated with transformer replacements?

MR. BRODIE:  So the five ISDs that are referenced there in terms of SR-02, SR-03, SR-05 and SR-08...

MR. SIDLOFSKY:  Sorry, that's four SRs.

MR. BRODIE:  Sorry, correction, the four ISDs.  So just to clarify your question, you are looking what proportion of that total spend would be directly proportional or directly related to transformer-specific spending?

MR. SIDLOFSKY:  That's right.

MR. BRODIE:  I believe, as I've articulated earlier this morning and I think yesterday as well, all of the projects that are proposed in these four investment summary documents are integrated investments by virtue and by nature.

For SR-02, 3, 5 and 8, the primary drivers of them is the end of life condition of the transformer.  That said, as we go through our overall ARA process, we are taking a holistic look at the station itself to leverage any possible efficiencies and design right-sizing or consolidation, as Mr. Jesus alluded to yesterday specifically with regards to Gage TS, which I believe falls under SR 05.

So to put it succinctly, to parcel out a specific capital cost allocated just to the transformer portion of those four ISDs would be difficult and onerous to undertake.

MR. SIDLOFSKY:  Difficult, impossible?  Difficult it to would take you two months to do, difficult you could have it in a couple of days?

MR. BRODIE:  I think -- I believe it would be extremely difficult.  I mean, even when we look at the overall design to parcel out -- to give an example and I will let Mr. Spencer possibly articulate some additional sides with regard to our overall delivery model.  But at that point, you would now be looking at parcelling out individual engineering hours just for the transformer, and it becomes effectively a next to impossible undertaking.

MR. SPENCER:  The way we estimate our costs, plan our costs and actualize our costs, we don't do it on a, you know, transformer versus gravel versus protection versus circuit breaker basis within projects.

So anything we would be doing would be just a crude allocation, and anything more accurate than that would be impossible.

MR. SIDLOFSKY:  Is it possible to give -- and based on your last answer, I am not really sure.  But is it possible to give any sense of the magnitude of sustainment OM&A costs that you will be avoiding, particularly in the 2020 test year, as a result of your investments in these transformer replacement projects?

Now, you have mentioned the infancy of the transformers and that there are OM&A costs there.  Is there anything that you are saving in the first -- in the years that these transformers go into service?

[Witness panel confers]


MS. JABLONSKY:  If I am thinking of your question correctly, you're saying, what are my savings on a new unit, on a new transformer.  Is that what we're asking?  Beyond the visual for the initial one to two years?


MR. SIDLOFSKY:  Right.


MS. JABLONSKY:  If we look in TSP 2.3, Table 2, page 9.  It's 2.3, page 9.  What we're seeing is, this would be the maintenance plan for transformers.


So if we are looking at the visual, which is biannual, we are testing six months annual, so for the first two years we would probably do that, probably do four testing, whatever the case may be.


The next long branch would be the diagnostic at four years, and the diagnostic level 2, that would be a double testing.


So it would be -- we would still -- this would still be the test that we would do throughout to keep a
running -- to keep a running --


MR. JESUS:  Unit.


MS. JABLONSKY:  -- database of what the unit is.  So if we're looking at savings between -- we could see savings in the four to six years, because we could actually do, if the first two years turns out to be okay, then we can play around with the level 1 diagnostic or the level 2 diagnostic in that time frame.  If the new unit is behaving well, it is operating within its nameplate, there is nothing out of the ordinary, but in essence a maintenance plan for unit, that would be the maintenance plan.


The level of work that you do will depend, depends, because if it is a new unit then the level -- visual on a new unit would be -- monetarily would be a quicker visual than on an older unit.  So it would depend.


It would not be zero, because you do need a database of the information on the unit.  You do need something to keep a track in AAS to what it is you are doing.


MR. SIDLOFSKY:  So you will do the visual testing, but it's not going to be as onerous as with an older unit.


MS. JABLONSKY:  So we could do savings from that perspective.  We will see savings from that perspective.


MR. SIDLOFSKY:  But these seven items in the maintenance schedule or the maintenance plan, those are performed to, I guess, with a greater or lesser amount of labour involved, those are performed on new transformers as well as older ones?


MS. JABLONSKY:  I would say, yes, yes.


MR. SIDLOFSKY:  And from what you're telling me, it doesn't appear to savings are going to appear until year six or so?


MS. JABLONSKY:  If we're looking at a new unit going through this maintenance plan and we're looking at a 30-year-old unit going through this maintenance plan, the number of deficiency that would come from each of these testings would be very different, because a new unit, the number of deficiencies that is a result of these testing would be far less if it's behaving optimum.  So on a 30-year-old unit, then anything could be happening, and that is where -- that will trigger your demand or your corrective costs.


MR. SIDLOFSKY:  So the testing is going to be the same, but --


MS. JABLONSKY:  The costs.


MR. SIDLOFSKY:  -- the costs flowing from that testing may differ significantly.


MS. JABLONSKY:  Agree, agree, well said.


MR. SIDLOFSKY:  But is there any way to quantify that?


MS. JABLONSKY:  Unless it is a unit that we know to have issues, we could pick a unit and look at the costs and different age categories.  That's about it.


MR. SIDLOFSKY:  But you can't tell me what you are going -- what you may be saving from a new unit compared to an older one?


MR. SPENCER:  So just to elaborate on -- just to elaborate on Ms. Jablonsky's answer, which was very specific to a preventive maintenance plan on one type of asset, just to sort of bring this back to the overall OM&A view, just to echo a few comments in the opening presentation, and the numbers I will be referencing are anchored on Exhibit F, tab 1, schedule 1, if we wouldn't mind pulling that up, please, page 3 of 12.  Thank you.


so just to refresh attention here, if we look at the right-hand column, which is our test-year expenditure on total OM&A, it's in fact lower than any of the historic years.


And when we look at the -- most of the effort we have been talking about here around conductors or transformers, et cetera, would be in the top row, which is in the sustainment category, which, again, at the $214 million is the lowest in our historic actual years, including increased, you know, assets on our system as we build and expand the provincial grid, increased compliance pressures, and aging infrastructure.


So we've already factored into our forward-looking OM&A projections some of these enhancements to maintenance planning, the effects of capital reinvestment, productivity we found throughout the organization.


So some of these tactics we're exploring here, what is the effect of capital and maintenance, et cetera, those have been reflected in our forward-looking OM&A program, which is essentially relative to the 2018 $40 million less than what we actually had to spend in 2018 to maintain the grid.


MR. SIDLOFSKY:  And I appreciate that, and I can compare the numbers in the table as well.  But the conclusion I am drawing -- and maybe you can tell me if it is accurate or not, is that you can't tell me where any potential savings from this -- from these transformer replacement activities fit into that $214 million, for example, in the 2020 test year.


MR. SPENCER:  We define our maintenance programs at a higher level than just transformer preventative maintenance on new transformers.  So it is reflected at the overall programmatic level, the overall category level, and it is in fact reflected in these forward-looking commitments, the increased capital expenditures that we have projected in future years and we have experienced in recent years as well.


MR. SIDLOFSKY:  So just to finish off in this area, those aggregated values reflect some savings related to transformers?  But that's the best I am going to be able to get from you, in terms of --


MR. SPENCER:  In all assets, right.  We have talked about the benefit of replacing our degrading air blast circuit breaker fleet.  You know, the work we have done over the last several years, for example, is in part contributing to us being able to better contain our OM&A costs as we have replaced those aged, integrated infrastructure.


So the same could be said for transformers, overhead conductors, et cetera.  As we're managing entire populations of assets and entire work programs associated with sustainment and maintenance, we're taking all of these things into account when we're setting those forward-looking budgets.


MR. SIDLOFSKY:  Okay.  Thank you.


Mr. Elsayed, I am about to move into another area, so this might be a good time for the afternoon break.


DR. ELSAYED:  Probably a good time for the break.  We will resume at 3:50.

--- Recess taken at 3:30 p.m.

--- On resuming at 3:55 p.m.

DR. ELSAYED:  Okay.  Mr. Sidlofsky, please continue.

MR. SIDLOFSKY:  Thank you, sir.  Panel, I am going to take you to another area, which will frankly sound a lot like the previous area, but it's different.

This time I've got some questions for you on breakers.  But I understand that a similar cumulative hazard function figure was also derived by EPRI for 44 kV oil circuit breakers as part of the report titled "Derivation of circuit breaker hazard functions", and that was included as attachment 3 to the TSP.

I am sure you are familiar with that.  And I would like to take you to page 38 of the compendium, where we have reproduced page 25 of attachment 3 and, more particularly, to figure 2.2 on page 25 of that attachment.

So I am going to ask you to confirm that the cumulative hazard function derived from Hydro One's removal data is represented by the black line in figure 2.2.

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  And I am going to ask you to confirm that the cumulative hazard function derived from the EPRI use of the Weibull model is represented by the red line in figure 2.2.

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  And as with transformers, I am going to ask you if the red line was derived from failure data only, or derived from removal data that combined both failure and non-failure data

MS. JABLONSKY:  Failure and non-failure data.

MR. SIDLOFSKY:  Sorry, both, failure and...

MS. JABLONSKY:  Both.

MR. SIDLOFSKY:  Thank you.  And at page 39 of the compendium, we've reproduced page 26 of the circuit breaker report.  And in the modelling assumption section, the report says that the hazard rate function derived is for removals and not failures.

Is there a discrepancy there, or am I just misreading something?

MS. JABLONSKY:  Yes, because the event was removals for whatever the reason may be.

MR. SIDLOFSKY:  Okay.  So removals may have been failure, it may have been some other reason, but they were all removals.

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  That is consistent with what the report says about the modelling assumptions?

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  Okay.  And going back to figure 2.2, again looking at the region 2 area, it appears to me that the cumulative hazard function represented by the removal data only, which is the black line, is much steeper than the cumulative hazard function derived from the Weibull model, which is the red line.

MS. JABLONSKY:  In region 2?

MR. SIDLOFSKY:  Sorry, in region 2, that's right.

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  And again in region 2, it appears that your actual removals are being done at a younger age than the model would forecast their failure age to be.

Now, you had an explanation for that in the context of transformers.  Is it a similar explanation in the context of your breakers, that the data is not as good when you pass, in this case, fifty years of age?

MS. JABLONSKY:  The data is the same.  The reasons are the same.  However, on circuit breaker, it is perhaps a little bit wider because on circuit breaker, what we would have is we would have different types of circuit breakers.

So we would have -- obsolescence falls in this one.  We have PCB as well, and also we do have -- yes, yes.  It would mirror the same argument as with the transformers.

And the reasons, the reasons for the removal in region 2 would be about the same, yes.

MR. SIDLOFSKY:  Sorry.  And the reasons here would be then...

MS. JABLONSKY:  Would be, yes, obsolescence, PCB, rating change, the fact that we would have, we would be short circuit rating changes.  That would be the -- that would be the difference.  That would be the difference in the circuit breaker as opposed to the transformer.

MR. SIDLOFSKY:  So different reasons for removal than the transformers, but...

MS. JABLONSKY:  Not necessarily a failure in region 2.

MR. SIDLOFSKY:  Right, okay.  Sorry, where the transformers, you were removing on --


MS. JABLONSKY:  On like transformers, not necessarily a failure in region 2.

MR. SIDLOFSKY:  Okay.  As compared to region 1, where you are removing on failure?

[Witness panel confers]

MS. JABLONSKY: I'm sorry, please repeat the question.

MR. SIDLOFSKY:  As opposed to region 1, where you are removing on failure?

MS. JABLONSKY:  In region 1, we're removing on failure.  In region 1, based on the information we got from EPRI, it is determined that usually in region 1 for younger units, it's removed based on failure.

So that was the portion that was used to derive -- that was the portion of the model that was used to derive the projection.

MR. SIDLOFSKY:  So for region 2, do you rely on the Weibull model at all in making your, in your -- sorry, in making your replacement decisions?

MS. JABLONSKY:  In region 1 and in region 2, we do not rely on any -- we do not rely on region 1 or region 2 for replacement. Replacement is based on condition.

This gives us a projection.  The projection comes from region 1, not from region 2.

MR. SIDLOFSKY:  Okay.  Then it wouldn't be appropriate, in your view, for me to conclude that you're removing those circuit breakers before they're forecasted to fail?  And I'm thinking it wouldn't be appropriate for me to conclude that, because the data simply isn't good enough for region 2 -- and it's region 2 that I am referring to.

[Witness panel confers]

MS. JABLONSKY:  I believe -- you're correct.  I also believe in the evidence, and I have to find it -- it speaks to the fact that in region 2, in areas -- not necessarily in region 2.  But if we do replace, if we do remove a circuit breaker because of a particular reason, there is nothing wrong with the breaker, it would be placed in a spare, in the spare inventory.  That is actually in the evidence.

So in the event, anything -- if we're going back to region 2, that's replaced for other reasons, for increased short circuit.  That is for PCB, for -- not PCB, but on an oil breaker -- this is on an oil breaker.

If we're mirroring this to SF-6 breakers, if we're mirroring this to metal-clad breakers, we do have arc resistance, to any arc resistance breaker, we would be looking at arc proofing.

Most of the metal-clad in those days would not have had the C plus-plus rating.  In order to work on those breakers, you would be looking at an arc resistance level of level 4.  That, in essence, is face mask, full PPE, pretty much a bomb suit to work on those jobs.

So to do any sort of removal, any sort of work on those old breakers, they would be removed on obsolescence.  They would be removed because they don't match the ratings, the safety ratings of today, or they would be removed because on a short circuit level, they're not adequate.

And this is if you are taking -- because this, what we're looking at from EPRI, is the oil breakers.  So if we're taking and putting it through the SF-6 breakers as well, then the other reasons come into play.

MR. SIDLOFSKY:  So in region 2, there could be quite a number of reasons for removal.

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  In fact, which doesn't seem to have been the case with transformers.  But there may be a number of reasons for removal of the circuit breakers, but in fact some of them are still okay because you're moving them into your spare inventory.

MS. JABLONSKY:  And for circuit breakers, yes, we do.  For circuit breakers, we would do that.

MR. SIDLOFSKY:  Okay.  I am going to ask the question, but I expect I know what your answer is going to be.  Given the deviation between the black line and the red line in region 2, is it possible to reach any conclusion about the -- about the prematurity of the retirement of circuit breakers?  Of the, sorry, the oil breakers?

[Witness panel confers]

MS. JABLONSKY:  Please repeat your question.

MR. SIDLOFSKY:  Looking at region 2, is it possible for me to draw any conclusions about prematurity with respect to the removal of the circuit breakers?

MS. JABLONSKY:  If we're talking in regards to oil circuit breakers, so we're looking at -- I think we have a fleet of -- what do we have?  We have 600, over 500.  We're looking at -- if we're looking at a maintenance plan similar to that what we have for the transformer, we do have one similar that is written out in the TSP as well.  We would have data on those breakers for years and years and years.

If we're replacing a breaker in that area, if we're removing it from service because it is no longer able to do the job that it was placed there to do, the condition data would support that.

If we're removing it for other reasons, and other reasons for that circuit breaker would be for, as I said, customer short-circuit, whatever the case may be, something of a valid nature, if there is life left in the breaker then the breaker would be put in spare.

If there is life left in the breaker, however, the parts the breakers can be used, can be cannibalized and used for another breaker that is more critical, that would be considered as well.

So whatever is removed is considered as to its useful life.

MR. SIDLOFSKY:  Okay.  And I appreciate that, and it is helpful, but I guess my question was more when I look at this figure, when I look at figure 2.2, and I look at region 2, what you're suggesting to me is that there is nothing on the face of that chart that can give me an indication as to whether -- whether breakers are being replaced prematurely.

And I guess in the case of breakers, even though I thought this was going to be a lot like transformers, but in the case of breakers, these breakers aren't necessarily failing.  There can be several other factors that would contribute to their removal.

MS. JABLONSKY:  Confirm.  I just would not use -- okay.  I was debating whether I would use the word "several other".  If it's in a position where it's -- because a short-circuit rating it would not be able to function, then it would have to be removed.

If the breaker is still a good breaker, it would be placed in spare and it would be used for something else.  If it's a breaker that is deemed -- it's verified from condition that it's no longer in a useful state, then it would be removed from service similar to that, similar to the transformer.

MR. SIDLOFSKY:  And these questions will sound somewhat similar.  But is it accurate to assume that a new breaker is less costly with respect to capital and OM&A to maintain than an old breaker?  You were very helpful in describing the changes in OM&A on the other items that I was asking about.  So maybe you could tell me about breakers as well.

MS. JABLONSKY:  On circuit breakers, if we are changing -- if we're looking at oil circuit breaker that the EPRI looks at and we're looking at an SF-6 breaker, we're looking at -- I will not be able to quantify that for you, but I should be able to, if I look hard enough, the maintenance activities would be very different.

Number one, you are looking at oil conditioning, which you would not have on a new SF breaker, which you would not have SF breakers to begin with.  You would have regular leaks which you can actually do your top-ups and you can actually manage very well.

On an oil circuit breaker, where it comes on to the technology, it would still have the same shortcoming that you would have the supplier, you would still have the same shortcoming with the workforce.

So the issues on dealing with that technology is roughly the same, because the technology for an oil circuit breaker is also obsolete.

MR. SIDLOFSKY:  Sorry, roughly the same as?

MS. JABLONSKY:  As an oil -- as a -- as a...

MR. JESUS:  Transformer?

MR. SIDLOFSKY:  As a transformer?

MS. JABLONSKY:  Let me collect my thoughts.

MR. SIDLOFSKY:  Sure.

MS. JABLONSKY:  I can't remember.

[Witness panel confers]

MS. JABLONSKY:  I will stay with that.

MR. SIDLOFSKY:  Are you going with that answer?

MS. JABLONSKY:  I am going to go with that, I'm going to go with that.

MR. SIDLOFSKY:  Now, perhaps I could just take you back to what you said about transformers, and you were talking about the bathtub curve, and you were saying that you wouldn't -- you were suggesting that you wouldn't necessarily see reductions in OM&A until about year 6.  Correct?

MS. JABLONSKY:  Correct.  On the transformers.

MR. SIDLOFSKY:  On the transformers side.

MS. JABLONSKY:  Yes, yes, yes.

MR. SIDLOFSKY:  So is it -- should I be thinking in terms of a similar curve with circuit breakers or is it possible to see savings in OM&A before year 6, like in the transformer example?

MS. JABLONSKY:  Yes, yes, it would be.

MR. SIDLOFSKY:  When would I start to see those savings?

MS. JABLONSKY:  You would see -- you would see -- you would still perform the same activities.  Your -- because you would still need the inventory of data to supply -- to speak to the unit, to the actual individual unit.

But from a deficiency reporting perspective, it would be way less.  The issues on a new SF-6 breaker would be way less than on a 30 -- on a 50-year-old oil breaker.

So you would be able -- it would be much less, much less.

MR. SIDLOFSKY:  So --


MS. JABLONSKY:  On an individual asset.  On an individual asset, right?

MR. SIDLOFSKY:  Understood, but you are replacing a lot of breakers here.

MS. JABLONSKY:  Yes.

MR. SIDLOFSKY:  We will get to your particular projects to deal with breaker replacement.

MS. JABLONSKY:  Yes, yes.

MR. SIDLOFSKY:  But I find that interesting, because clearly there are savings when you are dealing with replacing breakers, savings in OM&A, when you are replacing breakers.  And, sorry, and I will just finish my question.  But they seem, do they not, to come sooner than in the case of transformers?

MS. JABLONSKY:  They would come sooner.  However, if we're looking at the population of the circuit breakers -- 6,000 circuit breakers.  I believe we're changing 128.  Am I correct?  128 a year?

[Witness panel confers]

MS. JABLONSKY:  We're changing 128 per year out of a population of 4,000 -- 4,774.  I am not thinking that was going to move the needle greatly.  But it will -- it would help, but I don't think I would be able to quantify that saving to that degree.

MR. SIDLOFSKY:  So we can agree that there's a saving.  We can agree that -- I mean 128 out of 4,774 is, what, two and a half percent or so of your population?

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  Roughly.

MS. JABLONSKY:  Yes.

MR. SIDLOFSKY:  I'm a philosophy major, so let's say I will be close.

[Laughter]

MR. SIDLOFSKY:  But about two and a half percent of your breaker population.  And you're suggesting that that's not going to move the needle much in terms of savings in OM&A.  But is it quantifiable?  Is it material?  Are we talking millions of dollars?  Are we talking a few hundred thousand dollars in savings?

MR. JESUS:  I think we need to put this in context, in that there is a lot of assets that we have on the system, whether it is breakers, transformers, protections.

There's millions of assets that we've got, and the fact that we're replacing 723 breakers is hardly going to move the needle, I would suggest to you.

I think there are savings when you're specifically down to the one breaker, or the 128 that we're going to be replacing in that one year, for sure.

But in the grand scheme of things when we've got millions of assets, I would suggest it's a drop in the bucket.

MR. SIDLOFSKY:  Well, okay.  But we've talked about breakers, we have talked about transformers, we have talked about circuits.

At what point does it move the needle?  Like how many projects do I have to look at to understand when or if there's going to be some corresponding savings in OM&A?  Or is the only indication that I have that your sustainment OM&A is lower in the 2020 test year?

MR. JESUS:  I think you have to appreciate that -- I agree with you that there are savings from installing new facilities, no different than buying a brand new car. I totally understand the premise.

But the reality is we have all of these assets that are aging, and if I've got a lot of old cars, they're going to require a lot more maintenance on those old cars.

So yes, we're going to have some savings over here, but we need to put those savings into those old assets that are aging.  We've already said over the next over the test period, those aging assets are going from 1.8 times beyond their ESL to almost three times beyond the ESL.

So I agree with you.  There will be savings on those assets.  We call out specifically the air blast circuit breaker savings for sure.  Absolutely.

But in the grand scheme of things, we still need to maintain the aging assets that we have, and I would suggest to you that those costs are way and above the cost savings on the brand new assets.

MR. SIDLOFSKY:  Okay.  According to section 3.2 of the TSP, there are four projects that include circuit breaker replacements.  It's my understanding that would be SR-02, station reinvestment projects, SR-04, bulk stations switch gear and ancillary replacement projects, SR-06, load stations switch gear and ancillary equipment, and SR-08, the John transformer station reinvestment.

If I can take you to page 41 of the compendium, in table 6 you will see those investments.

As with other categories of spending that I have asked you about, can you provide any indication as to what proportion of the planned spending on those projects is specifically associated with circuit breaker replacements?

MR. BRODIE:  I believe, as was described with transformers and as Mr. Spencer had previously identified, that from an integrated station project perspective, we don't track individual costs on individual assets.  So we would not be able to provide that information on an individualized asset basis.

MR. SIDLOFSKY:  So if you can't provide a sense of the magnitude of the sustainment OM&A costs, I assume -- sorry.  That's correct.  You can't quantify that for me, can you, the sustainment OM&A costs that would be avoided?

MR. BRODIE:  Pardon me.  Are you asking now with regards to the O&M or the capex?  Because previously --


MR. SIDLOFSKY:  Sorry, the sustainment O&M costs is what I am asking about.

We were talking about reductions in OM&A.  So if the answer is you can't quantify the sustainment OM&A expenses that you are saving through the circuit breakers, can you just confirm that -- through the circuit breaker replacement.

MR. JESUS:  Confirmed.

MR. SIDLOFSKY:  Okay.

MR. JESUS:  I think we -- we did provide a cost savings associated with the air blast circuit breakers, so those costs are identified in our evidence.

MR. SIDLOFSKY:  And for - are there any other categories of OM&A costs where you would expect savings?  Or is it solely in sustainment costs, or sustainment OM&A?

MR. JESUS:  Can you repeat your question, please?

MR. SIDLOFSKY:  Yes.  Are there any other categories of OM&A costs where you would expect to see a reduction as a result of the circuit breaker replacement project?

MR. JESUS:  Other than the air blast circuit breakers, no.

MS. JABLONSKY:  Well, if you are changing from, if you are changing technology from oil to SF 6, on any oil testing you will see that on that slice of the test data.  Any sort of oil testing, whatever was inputted into the oil testing portion of the breaker, will not be there anymore.  But as to the present maintenance of the breaker that the breaker goes through in order to gather the information, that will still be there.

The amount of corrective issues that you find will be less.

MR. SPENCER:  I believe the question was focussed any other categories aside from sustainment for which we would see a change in O&M.

MR. SIDLOFSKY:  That's right.

MR. SPENCER:  The changes would be reflected in the sustainment numbers, exclusively.

MR. SIDLOFSKY:  If you could quantify those?

MR. SPENCER:  So again -- sorry to repeat a similar message.  But we're not able to quantify the specific O&M reductions for replacing a specific asset in a specific station.  What we are able to articulate is the consistent control and in fact downward trend of our overall O&M, as well as our sustainment O&M that is laid out in Exhibit F, tab 1, schedule 1 on page 3.

So 2020 is approximately $20 million less than it was in 2015, including in there approximately five years of inflation, which system growth, new compliance requirements for things like PCBs, security requirements, et cetera.

So there is a significant upwards pressure on our sustainment OM&A work programs and costs.  However, through a number of different measures, in part through additional capital expenditures, we have been able to contain our sustainment O&M and in fact trend it downwards.

And as Mr. Jesus referenced, benchmarking studies show us consistently better than the cohorts when we look at our sustainment costs per asset base.

MR. SIDLOFSKY:  Thank you for that.  I am going to move to a slightly different area.

You were asked at the technical conference to confirm whether Hydro One ever uses the worst reasonable outcome to represent the expected consequence of failure.

Your response was that planners are using the worst reasonable outcome, which is the most reasonable outcome or consequence associated with an event to assess the consequence as part of the risk assessment.

And to assist you with that, we have reproduced pages 16 and 17 of the August 12, 2019, technical conference transcript at pages 43 and 44 of the compendium.

So my first question on that is, really, I would appreciate it if you could confirm that you consider the worst reasonable outcome to be the equivalent to the most reasonable outcome or consequence associated with an event.

MR. JESUS:  Confirmed.

MR. SIDLOFSKY:  And is there any possibility of confusion between the term most reasonable outcome or consequence and worst reasonable outcome? Do you see a distinction between those two?

MR. JESUS:  I do not see a distinction.  I am effectively saying the same thing.  Most reasonable outcome, most reasonable consequence, to me they're -- I'm articulating they're the same.

MR. SIDLOFSKY:  Okay.  At page 45 of the compendium, we've reproduced part of your response to Staff interrogatory 73.  And when you were asked in part E to quantify where the worst reasonable direct impact lies on the probability continuum between expected direct impact and worst possible direct impact, your reply was that from the perspective of a hypothetical risk distribution curve, the worst reasonable outcome would lie approximately one standard deviation away from the most probable outcome.

Is that correct?

MR. JESUS:  Yes, that's correct.

MR. SIDLOFSKY:  And when you were asked in part F to explain how Hydro One translates from expected direct impact probability curve to a worst reasonable direct impact probability curve, your response was that Hydro One subsequently applies a modifier to translate from the most probable outcome to the worst reasonable outcome.

For example, if there's a certain set of coincident circumstances required for worst reasonable outcome -- excuse me, for a worst reasonable outcome to materialize, the joint likelihood of the triggering event and coincident event is used.  Confirmed?

MR. JESUS:  I said -- I think I didn't hear you correctly, so I just want to, starting from line 14, so the worst reasonable outcome is one standard deviation, and it is not the most probable.  These are probabilities, and the intent is to identify when a reasonable outcome or event could occur.  That's what I said, yes.

MR. SIDLOFSKY:  Okay.  And you have confirmed that the worst reasonable outcome is approximately one standard deviation away from the most probable outcome?

MR. JESUS:  Confirmed.

MR. SIDLOFSKY:  And how do you calibrate the hypothetical risk distribution curve that is used in that exercise?

MR. JESUS:  So those are calibrated based on our history, our experience.

So the taxonomies reflect the history associated with the various outcomes.  So we've taken the steps required for each one of the seven consequent scales that are identified in -- sorry.  In taxonomies 2.1.4, please.  Page 34.  Sorry, TSP.  TSP 2.1.4.  Page 34.

So these are our risk assessment framework.  The one that you are seeing there is for safety.  So a 7 on our scale, it represents multiple fatalities of employees, a consequent 6 is a fatality to one employee, et cetera, all the way down to scale number 1.

Similarly, from a reliability impact, if we scroll up, if we scroll up -- sorry, the other way, I meant.  You can see a 7 is greater than 500 megawatts, which is not subjective at all.  We're talking about knowing the station, understanding where the investment is being made, being able to quantify each one of those columns, is the process that the planner would use for identifying the consequence, for safety, reliability, and if you continue downwards there is one for environment as well.  They're quite specific, and the planner would make that assessment.

The probability of the event occurring is a
separate -- so risk equals consequence times probability.  The RDI applies only to the consequence scale, which we have calibrated based on our experience and our history.

The environment -- sorry, the probability of that event occurring, if we scroll down again, is shown there, again, on a scale of 1 to 7, with the frequency of the failures that have been experiencing.  Again, they're quite specific, and the planner would go through that process and make the proper assessment.

So subjectivity is not in play here.

MR. SIDLOFSKY:  Bear with me for a moment.  When -- you base your decisions on the worst reasonable outcome, correct?

MR. JESUS:  That's correct.

MR. SIDLOFSKY:  Your planning decisions?

MR. JESUS:  Correct.  Based on the taxonomies that we have identified there.

MR. SIDLOFSKY:  And the -- what that suggests is that the worst reasonable outcome isn't -- it's less probable than the expected outcome.  Is that correct?  Just going back to the -- sorry.  Going back to the chart that shows the standard deviation of the worst possible outcome.

The most probable outcome is one standard deviation back of the worst reasonable outcome, but you plan based on the worth reasonable outcome.  Correct?

[Witness panel confers]

MR. JESUS:  Again, this is for prioritization of our investments.  So, yes, we are using those rubrics or those taxonomies to identify the consequence.

The probability of the event is taken through a different scale, which would account for what that probability of that event actually occurring, based on condition, based on other factors.

MR. SIDLOFSKY:  If you -- let me try this a different way.  If you were to base your planning decisions on the most probable outcome as opposed to the worst reasonable outcome, would you be replacing assets later than you might otherwise if you're planning based on the worst reasonable outcome?  Or is there no correlation there?

MR. JESUS:  I would suggest to you that these are probabilities, and I think it's incumbent upon us to look at what is the most reasonable outcome of this event occurring and then applying the proper probability.  It is for prioritizing the investments based on actual asset condition.

So, no, I would suggest to you not, that we're replacing assets ahead of when they need to be replaced.

MR. SIDLOFSKY:  Well, I understand that the exercise here relates to prioritization of replacement or prioritization of projects, but if all of your projects are being considered on the basis of the worst reasonable outcome, is that suggesting that there's -- there's an acceleration to replacements overall on an overall basis, that there wouldn't have to be if you were looking at the most probable outcome?

[Witness panel confers]

MR. JESUS:  I think we plan based on asset needs.  So the asset needs are based on condition.  They're based on what the customer asks us to do from a needs and preferences point of view.

This process is used to help prioritize.  And, again, from a worst reasonable direct impact, I mean, in the end these are probabilities and we need to consider what is the most reasonable outcome that could impact or could occur, they're probabilities, no different than flipping a coin.  It is a 50-50 chance you're going to get heads.

In this curve you could actually end up significantly worse.  We have chosen this most reasonable direct impact as the basis of assessing the consequence.  The overarching premise is to prioritize where we're going to direct those dollars, where they're going to add the most value based on this priority assessment.

MR. SIDLOFSKY:  Okay.  I am going to take you to a bit of a different area here.  I will take you to pages 46 to 48 of the compendium to start with, start with page 46.

At those pages we have reproduced pages 13 to 15 of section 2.1 of the TSP.  And section 2.1 states that as part of the asset risk assessment process, transmission assets are evaluated on six risk factors, including condition, demographics, criticality, performance, utilization and economics.

My question is how does Hydro One ensure that there's no overlap among those six risk factors, in terms of how each of those factors affects the risk score?

I will just give you an example here.  Are there any characteristics, like age, that are counted as an input to the condition risk factor and as an input to the demographic risk factor?

MR. JESUS:  So we developed these risk factors, as Ms. Jablonsky had articulated earlier, many utilities put
-- they overlap some of these factors.

Our intent was to keep condition pure and not to include obsolescence.  In fact, that obsolescence factor is outside and assessed outside the tool.

And we purposely wanted to focus-in on end of life, so we did not overlap any of these factors.

MR. SIDLOFSKY:  And at pages 49 and 50 of the compendium, we've included two pages from the Metsco report from attachment 13 to the TSP.  According to that report, the asset risk assessment of which asset analytics is an input component also includes various other factors, including condition data, health and safety, environmental, and obsolescence, among others.

Is that correct?  Sorry, if I could just ask to go to page 49 of the compendium.

MR. BRODIE:  That is correct.  But let me qualify that statement there.

I believe you're referring to figure 3 on page 50 of your compendium, where we see the asset condition data as well as the asset analytics.

MR. SIDLOFSKY:  I am.

MR. BRODIE:  So with regards to that, the asset analytics system provides an underlying and ultimately a single -- I'd say numerical risk indices for condition or for the six risk factors as they're described.

The reference here that's made to asset condition data refers to actually doing a deeper dive into the data.  We can't make a replacement decision based on a single quantified numerical risk index, and that's actually echoed within Metsco's report as well.

So in terms of highlighting it here within this process, we're showing that asset analytics, as a high level screening tool, provides us that quantified risk index across those six indices.

But beyond that, we're also then validating that information on a detailed level with the subject matter experts with the field themselves, to ensure that we're making the right decisions on the right assets.

MR. SIDLOFSKY:  A similar question to just a moment ago, though.  Does that risk assessment process as summarized in figure 3 -- so if we could perhaps just put that on the screen, just the next page of the compendium, thanks.

Does that risk assessment process that is summarized in figure 3 incorporate any overlapping characteristics or inputs when calculating the total risk score?

So again to give an example of that, are environmental or safety issues incorporated to one or more of those six risk factors, and then incorporated again in the further steps described in figure 3?

MR. BRODIE:  So I think it is important just to give me a chance to characterize the two distinct processes in terms of the risk assessment that is carried out through the investment planning process in TSP, that's detailed TSP 2.1 and shown is the far right box of figure 3.

But in terms of the overarching ARA or asset risk assessment process, we are the planners along with the subject matter experts in the field, are reviewing not only the asset analytics data, which are those six risk indices, which is just a -- I would say an aggregate number to reflect the six risk factors.

But we want to ensure that we're diving deeper into the actual underlying information that drives those risk indices, again to both validate in terms of validating the condition, to ensure that the preventive maintenance records that we have support the data that we're seeing in our asset analytics system, as well as what we're receiving from the field.

So in terms of the overall area process, that will ensure that we're identifying the proper candidates, so the correct assets for inclusion as a candidate investment into ultimately the investment planning process.

Once we have the basket of assets within a respective project, we would then follow through into the investment planning process, at which point, as Mr. Jesus articulated, the planners would then assess the worst reasonable outcome based on historical performance.  We can derive the probability of that event, as well as the consequence based on ultimately the assets and the very detailed taxonomies.

MR. SIDLOFSKY:  In the asset analytics area, could you explain the instantaneous change in asset condition that occurs immediately after Hydro One receives notification that an asset is obsolete?

MR. JESUS:  Obsolescence is not part of the asset analytics tool. Obsolescence is carried out as part of the asset risk assessment process.

So we -- as articulated previously, we purposely left out obsolescence, as well as health, safety and environment, when we first implemented asset analytics, mainly for monetary reasons, from a solution perspective and a solution delivery of that tool, and we would come back to it and actually input those three risk factors later on.

So obsolescence is not part of the asset analytics.  It is considered as part of the ARA process.

MR. SIDLOFSKY:  Thank you.  I am going to move on to another area that deals with optimization of spending, and it is fairly brief.  I am conscious of the time and I have just this one more area, and then it might be best to break for the day before I move into something else.

But we've included a copy of your response to Staff interrogatory 55, at page 51 one of the compendium.  And in that interrogatory, you were asked if Hydro One refurbishes transformers to extend their lives, and the response was that no, power transformers are refurbished to preserve their expected service life and reliability, but not to extend their life.  Correct?

MS. JABLONSKY:  Correct.

MR. SIDLOFSKY:  And at the technical conference, you were asked if completing a major maintenance on an asset would change the remaining life of the asset.  And your response was that it would not change the expected service life of the asset.

We've included pages 12 and 13 of volume I of the technical conference transcript at pages 52 and fifty three of the compendium.

And my question here is -- first of all, can you confirm that, that completing major maintenance wouldn't change the expected service life of the asset?

MS. JABLONSKY:  Confirmed.

MR. SIDLOFSKY:  I think that is because expected service life is a concept that applies on a fleet-wide basis.

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  That is not -- that's not a transformer-specific value, correct?

MS. JABLONSKY:  I am looking at you because for the transformer, I think it is bookend actually.  I think it is forty to sixty, if I am speaking out of turn, on the double  secondary one and on the single secondary one, so it's two, but for a particular type.  But on that type, it will be one ESL date.

MR. SIDLOFSKY:  So the point is the ESL doesn't change if you do a major maintenance.

MS. JABLONSKY:  Agreed.

MR. SIDLOFSKY:  There may be different type of transformers that have different ESLs, I think that's your point.

MS. JABLONSKY:  That's the point I am making, agreed.

MR. SIDLOFSKY:  Does Hydro One ever try to extend the lives of assets that are demographically older than the asset classes ESL?

MS. JABLONSKY:  For instance, the blast circuit breakers?

MR. SIDLOFSKY:  Sure.

MS. JABLONSKY:  We will try to maintain it as best as possible if we have the parts, the spare parts, if we have the technology, if we are able, if we -- if we're able to maintain, we will maintain.  If we're able to fix the repair, we will to extend the life.

MR. SIDLOFSKY:  Okay.

MS. JABLONSKY:  But change the ESL?  It just stays in the system a bit longer until we can get to it.

MR. SIDLOFSKY:  So again the ESL doesn't change.

MS. JABLONSKY:  The ESL does not change.

MR. SIDLOFSKY:  But it may extend the remaining life.

MS. JABLONSKY:  It may extend the remaining life, yes.

MR. SIDLOFSKY:  And could performing major maintenance on an asset extend the operating life of the asset presumably beyond the ESL?

MS. JABLONSKY:  Could performing -- could perform -- if we choose to do a major maintenance on a 60-year-old transformer, could we open it and find that there are ten other things that are wrong with it?  Yes.

Could we open it -- we did a -- we open it for bushing replacement, and we recognize that the fact that we have opened it, we have ruined the structure, so therefore we had to take it out of the system, so all of this will have to be replaced, because you are looking at units that are operating to the max.

You are looking at units that are -- that the thermal energy is quite high.  You are looking at units that vibrate since they're installed for the next 30 years.  So you're looking at noise.  You're looking at many different characteristics that affect the unit.

So your decision to open a 50-year-old unit, it comes with these consequences.  Hence the unit -- the unit cost to do a repair on such a unit can vary so much.

MR. SIDLOFSKY:  And I assume that that goes into your planning considerations of how much it is going to cost to open that up, what you might find.

MS. JABLONSKY:  What we might find, yes, and then there is an adder, if the find is greater.

MR. SIDLOFSKY:  Okay.  I am going to take you to page 54 of the compendium.  And in your response to Staff Interrogatory No. 19 you provided an example of a power transformer assessment report that included a net present value analysis for various asset management options.

Can you confirm that that's what that table represents?

MS. JABLONSKY:  Confirmed.

MR. SIDLOFSKY:  Sorry?

MS. JABLONSKY:  Yes.

MR. SIDLOFSKY:  Thank you.  If you were to -- sorry.  I will ask it this way.  Is the conditional increase in operating life that would result from refurbishing the transformer incorporated into the net present value assessments that you have referred to in attachment 1 to interrogatory 19?

MS. JABLONSKY:  Linda, may I ask you to move the -- to the top.  Sorry.  Stop.  Please repeat your question.

MR. SIDLOFSKY:  My question is, is the conditional increase in operating life that would result from refurbishing the transformer incorporated into the net present value assessment that Hydro One refers to in the attachment to that interrogatory response?

MS. JABLONSKY:  Just bear with me one moment.  I'm sorry, I will have to ask you to repeat the question.  Now that I found what I am looking for.

MR. SIDLOFSKY:  Now that I have asked it twice I might get it right the third time.  Is the conditional increase in operating life that would result from refurbishing the transformer incorporated into the net present value assessments that Hydro One refers to in your response to that interrogatory?

[Witness panel confers]

MS. JABLONSKY:  Yes.  Conditionally, yes.

MR. SIDLOFSKY:  And can I see that somewhere in -- as an example, can I see that somewhere in attachment 1 to that interrogatory response?

MS. JABLONSKY:  The unit Bridgman was up for replacement 2021, based on the information that we had on Bridgman.  The first -- the options for the NPV were status quo maintain, repair, or replace.

Status quo maintain was to perform routine maintenance to keep the unit in-service up to 2021.  So whatever was in place in the maintenance plan for that is continued, and that cost is factored into the status quo.

If we look at repair, repair is perform major repair, refurb in the year of interest, which is 2027, the year that it was done.

The meaning of that would be if it was a major leak, if we had to do a --


MR. SIDLOFSKY:  Excuse me, I don't mean to interrupt you, but you're talking about 2017, correct?

MS. JABLONSKY:  We're talking about -- yes.  We're talking about the exhibit that is here, right?

MR. SIDLOFSKY:  No, I understood that.  I just heard 2027 when you were answering that.  We're talking about 2017, right?  I am just trying to stay on the page with you.  Okay.

MS. JABLONSKY:  I'm sorry.

MR. SIDLOFSKY:  No, that's okay.

MS. JABLONSKY:  So the repair, refurbish is perform major repair, refurbishment in the year of interest 2017. And that would be to perform a major repair, and that cost is factored in that swim lane.  And the replace is replace the unit in 2017.  So that is how the cost -- the cost is looked at for this particular -- for the NPV of this unit.

MR. SIDLOFSKY:  So I think what you're telling me is that the increase in operating life is incorporated into the net present value.  Is that right?  Because you've got an asset now that would have a new end of life; is that correct?  Once it's been refurbished?

MR. JESUS:  I think what's the issue here with this particular piece of evidence is that we run this on all of our transformers, and the status quo is for -- continuing to maintain it 'til the expected service life of the unit, which is 2021.  And then we're looking at 2017.  This Bridgman unit we still have not replaced, so it is now 2021.

The reality is -- the reality is when we do a repair on a transformer, the expectation is that we would effectively run it, run it to its useful life, expected life, if you will.

There is no other addition to the expected life.  We only replace assets based on condition.  And so what you're seeing here is, there is no operating extension and, in fact, in fact, our history shows us that when we go into a transformer, these are large transformers.  We're not talking about a little pad-mount transformer that we see on the streets.  We're talking about 50 MVA transformers.

Our experience shows that when we go in and do major maintenance, we tend to get less than a year of life from that unit, and the reason for that is the moisture ingress, we get -- bottom line is that we're contaminating that unit to actually do a repair of the unit, which would mean taking out the winding, sending it to ABB, rewinding the unit to actually talk about getting extra life.  It's -- it doesn't make sense.  It really does not make sense.

So to say that we're going to maintain this to 20 -- all you're showing here is that we would replace the unit four years from now versus doing it now, and the advancement costs associated with that is the difference of 500,000.

That's what you're seeing on this paper.  The reality is that if we spent 5.2 million to do exactly what I said and then six months down the road it blows up because there is moisture ingress, then I am into replacing another -- spending another $5 million.

MR. SPENCER:  We've spent a lot of time this afternoon talking about the theory of asset management and looking at various hazard functions and Weibull curves.  When looking at something as practical as a transformer, you also have to consider the failure mode, how do transformers age, how do they die?

Transformer aging is irreversible.  When we're into these 40-, 50-, 60-, 70-year-old transformers, the active part of the transformer ages irreversibly.

Our job is to maintain it in a good state for its useful service life.  Keep the oil dry.  Keep the air above the oil dry.  Operate the transformer within its limits.  All of the condition-based data that is being utilized to derive capital replacement decisions is irreversible damage on a transformer.  With time the risk of failure only increases.

MR. SIDLOFSKY:  Thank you.

Mr. Elsayed, it is probably a perfect time to break.  I am about to move on to a different area.

DR. ELSAYED:  We will adjourn for today and we will resume on Thursday at 9:30.
--- Whereupon the hearing adjourned at 4:55 p.m.
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