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Friday, July 12, 2019
--- On commencing at 9:34 a.m.

MS. ANDERSON:  Please be seated.

Good morning.  So we're here today for Day 9 of an oral hearing with Toronto Hydro for a rate application for the period 2020 to 2024, OEB file number EB-2018-0165, and we left off yesterday with Mr. Morris talking to us about his study, and I think we're about to -- unless there is any preliminary matters, we're going to resume with Mr. Rubenstein.  Any matters we need to discuss?

MR. STERNBERG:  Not that we need to discuss at this point from my perspective, no, thanks.

MS. ANDERSON:  Okay.  Thank you.  And I know we are re-looking at the schedule based on some late overnight changes since when Ms. Ing sent this out, so we will take a look at that maybe when we have got an update at the break.  Thank you.

Mr. Rubenstein.
TORONTO HYDRO-ELECTRIC SYSTEM LIMITED - PANEL 4B, resumed
Steven Morris, Previously Affirmed.
Cross-Examination by Mr. Rubenstein:  (Cont'd)

MR. RUBENSTEIN:  Welcome back, Mr. Morris.

MR. MORRIS:  Thank you.

MR. RUBENSTEIN:  I am not going to recap what we discussed yesterday, but we were talking about the various domains and how they relate to the DSP was where we left off.  So if we -- and if we can go back to page 50 of the compendium from your report.  So as I understand what you did in the report is you took each of the ISO 55001 domains that you have listed here on this page that you reviewed and you compared Toronto Hydro against the standard.  Correct?

MR. MORRIS:  That was one of the things that was done in the report.  There was also a qualitative assessment against North American sort of standard and leading practice.

MR. RUBENSTEIN:  And so you -- what you called the maturity -- and when you grade Toronto Hydro against the ISO standard you give it a maturity level, and I think you said it is either from zero all the way up to four.

MR. MORRIS:  That is correct.

MR. RUBENSTEIN:  Then what you did was you compared how Toronto Hydro scored on that maturity level against a comparator group you had of about 14 -- I think you used the term business units.

MR. MORRIS:  That was one of the tests that was done in the report, yes.

MR. RUBENSTEIN:  If we go to page 7 of the compendium -- sorry, page 47 of the compendium, page 7 of your report, in the middle of the second paragraph what you say is THESL's average maturity level is 2.1.  Correct?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  So when you take all of the domains and you average them, they get a score of 2.1, correct?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  On page -- then if you go to page 18 of your report, page 58 of the compendium, you start with the operating -- you will see -- you will see the -- this is with respect to the operating model group of domains, correct?  This is the section that begins talking about that part?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  And there what you say is you give THESL an average two maturity, correct?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  And then starting in the table at the bottom of the page on to the next page you have Toronto Hydro -- you look at Toronto Hydro's maturity against each one of the domains specifically?

MR. MORRIS:  That is correct.

MR. RUBENSTEIN:  And you are grading against the level in the -- the description is a level-3 score.  Correct?

MR. MORRIS:  In the table there are four column headings.  The second column heading which has maturity level 3 per standard, that would be a "3".

MR. RUBENSTEIN:  So as I understand --


MR. MORRIS:  It is summarized more detail in the standard.  It is a summary.

MR. RUBENSTEIN:  No, for sure.  But I understand while you can get a level 4, some of them get a 4 maturity that's exceeding the -- the ISO standard is actually a level 3 if you get a score --


MR. MORRIS:  To be certified as compliant with the ISO 55001 standard you have to achieve a level 3 across every domain.

MR. RUBENSTEIN:  All right.  So when we look at the operating model and we compare THESL's maturity to the standard, they don't get a 3 on any single one of the domains, correct?

MR. MORRIS:  Correct.  They do not get a 3 on any single domain.

MR. RUBENSTEIN:  If we go to page 19 of the compendium, the bottom, you start talking about the process domains.

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  And you give Toronto Hydro an average score of 2.1, correct?  We see this on the --


MR. MORRIS:  Correct.

MR. RUBENSTEIN:  And then if we flip over the next page, we have the similar thing where we have the domain in one column, sort of a summary -- high-level summary of what the level-3 standard is, your comments with respect to Toronto Hydro, and then we have the Toronto Hydro score.

Am I correct they do not reach a level 3 on any one of the process domains?

MR. MORRIS:  You are correct that Toronto Hydro does not reach a level 3, but for clarification, background for people that may not be aware of it, there's only one utility in North America that has been certified as compliant with ISO 55001.  That's PG&E's gas distribution utility.

There are no electric utilities.  So a 3 is a very high standard.

MR. RUBENSTEIN:  But just to be clear, to be certified you have to be a 3 on every single one of the domains.

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  What I was saying is, we talked about the operating, and now with the process on any of the sub-domains, I guess, or the domains that make up, Toronto Hydro is not a 3 on any one of them.  Correct?

MR. MORRIS:  Not of any of the five listed here.

MR. RUBENSTEIN:  All right.  And then we go to page 61.  This is the enabling technology.  You talk about the enabling technology and you give Toronto Hydro a score of 2, correct?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  So this is another category of domains that they didn't get a 3 on any one of them.  I guess there is only one here, correct?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  So let me ask you about the comparators.

MR. MORRIS:  Okay.

MR. RUBENSTEIN:  As you noted in your comments in your examination and in the report, Toronto Hydro, while they don't get a 3 on anything and they're at 2.1 average, they're still better than your group of comparators, correct?

MR. MORRIS:  They have a higher level of maturity, an average maturity.

MR. RUBENSTEIN:  And I believe that the average maturity is a 1.6 you have given?

MR. MORRIS:  Correct.  It was a 1.6.

MR. RUBENSTEIN:  I think you mention this in your report, and to be fair to you, this is not a -- I don't think you are claiming necessarily, or maybe you are and I didn't realize it, that the comparator groups are not supposed to be a perfect representative sample.  The comparator group is made up of entities which UMS has done a similar type of assessment for previously.  Correct?

MR. MORRIS:  Correct.  The comparator -- this was not a -- the comparator group was not a study that was undertaken for this effort.  It was data we had from work we had done from previous asset management assessments of North American utilities within the last five years.

MR. RUBENSTEIN:  So I take it it is companies who have an interest in improving their asset managements, and that's why they're hiring you.

MR. MORRIS:  Generally that would be the case.

MR. RUBENSTEIN:  If we look at the comparators on page 51 of the compendium, page 11 of the report, the comparators are not just distribution-only utilities like Toronto Hydro.  Correct?  You have transmission-only utilities.  And you have entities that do both transportation and distribution.  Correct?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  In fact, for one of the -- or in fact, for two of them, Southern California Edison and Tennessee Valley Authority, it is actually even then a subset within their -- the company, where you have Southern California Edison you are only looking at substations and Tennessee Valley Authority you are only looking at the transmission, although I guess that's...

MR. MORRIS:  Yeah.  Just to be clear, these are business units that were assessed.  So where you see T and D, that means they have a common asset management system for the business unit.  So it is one asset management function that would be assessed.  If you see something like Avista, it means they have two separate asset management functions.  So they were assessed individually because they're different.

MR. RUBENSTEIN:  So that's a distinction you make between Avista, where it's two -- you have distribution and transmission separately, versus, say, for example New Brunswick Power where you have T&D?

MR. MORRIS:  Correct.  Avista.

MR. RUBENSTEIN:  If we can go to page 78 of the compendium?

MR. MORRIS:  Okay.

MR. RUBENSTEIN:  We asked you in part C to essentially break down the scores into those three types of business units that you use; so distribution, transmission, and then a single business unit does distribution and transmission.   Do you see that in part C?

MR. MORRIS:  Yes.

MR. RUBENSTEIN:  And you provided the information.

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  So for example, for operating model
-- you have to take this subject to check -- you give the benchmark -- sorry, I wouldn't use the term benchmark, the comparator group of 1.6.  But when we average out the averages for the distribution only, would you take it, subject to check, that for the operating model, it is a 1.8?

MR. MORRIS:  I mean, I would have to sit down and do the calculations, if you want to wait for me to do that.

MR. RUBENSTEIN:  Would you take that subject to check?

MR. MORRIS:  I suppose so.

MR. RUBENSTEIN:  For the process category similarly, it moves from 1.6 overall.  But when you look at distribution only, it is also 1.8.  Would you take that subject to check?

MR. MORRIS:  I will take that subject to check.

MR. RUBENSTEIN:  For enabling technologies, it is 1.7 you have given the comparator at.  But if you just look at distribution only, it is 1.8.  Take that subject to check?

MR. MORRIS:  Subject to check.

MR. RUBENSTEIN:  Then overall, the comparators are 1.6.  But when you look at the averages for just distribution only, it is 1.8.  Would you take that subject to check?

MR. MORRIS:  I will.

MR. RUBENSTEIN:  So when I do that, what it seems to me is that if we look at distribution only, the gap between Toronto Hydro and the comparators is not as big.  Does that conform to your experience?

MR. MORRIS:  Actually, I would say no, it doesn't conform to my experience.  That is what the numbers show.  It is important to keep in mind that asset management as a discipline is not asset-specific.  There is nothing about a transmission asset management system, or a distribution asset management system that you would expect them to be different because they're transmission assets versus distribution assets.

If you look at the list of the disciplines, they're all process-oriented, technology-oriented.  None of them are specific to the asset.  So they're saying, looking only at distribution versus looking only at transmission would tell you that that's a better comparator versus a worse comparator.

The other comment I would make is the -- it is a smaller subset, if you looked only at distribution.

My personal experience working with a number of utilities is that in general, transmission tends to actually be more mature in asset management than distribution, particularly if you have T&D companies, simply because they have bigger, more expensive assets that if you have a failure tend to have much higher consequences.

MR. RUBENSTEIN:  But based on the numbers of the actual work you have done with distribution only --


MR. MORRIS:  From this specific group, the numbers do show a difference, but still show Toronto Hydro as exceeding the average maturity level.

MR. RUBENSTEIN:  As I understand the comparator group, as we talked about it is based on work that UMS has done.  I also understand it is based on work UMS has done over a period of time.  This is not work that you have done all in 2018, like with Toronto Hydro.  Correct?

MR. MORRIS:  Correct.  It was all based on assessments that had been done in the previous 5 years.

MR. RUBENSTEIN:  So for example, in your comparator group, you had the utility PowerStream.

MR. MORRIS:  Correct.  That was one of the comparators.

MR. RUBENSTEIN:  And if we flip to page 62 of the compendium, this is the -- this is a report.  You may not be aware; this was filed in a PowerStream rate case.  This is the document, the assessment that you or your firm had done with respect to PowerStream?

MR. MORRIS:  I know we had done one for PowerStream.  I presume this is the document.  It has our logo, it looks like our stuff, so I am willing to accept that it was performed by UMS Group.

MR. RUBENSTEIN:  So it is dated February 6th, 2013.  So I assume the work would have been done before that, correct?

MR. MORRIS:  As I did not work on this specific project, I couldn't tell you the scale.  Typically, these projects take roughly eight weeks.  So it could have been started January 1st, and probably was started the end of the previous year.

MR. RUBENSTEIN:  So at least -- so it is at least five years probably, based on what when you were talking about when you did Toronto Hydro's work in the spring of 2018, we're talking about more than five years old?  Correct?

MR. MORRIS:  Several months.  Five years and several months, I suppose.

MR. RUBENSTEIN:  And do any engagements go back further than this?

MR. MORRIS:  No.  This is the oldest one.

MR. RUBENSTEIN:  So when you are doing the comparison, you're comparing Toronto Hydro in spring of 2018 versus companies that were at least five years older, or may have been somewhere between Toronto Hydro 2018 and, I guess, beginning of 2013, correct?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  And I assume the benefits of a company engaging with your clients -- a company engaging you is that you assess the maturity level and you help them get better.  Correct?

MR. MORRIS:  We sometimes help them get better.  We don't always -- we don't always get engaged to do implementation work.  So for example with PowerStream, we did this assessment.  We did not do any follow-on implementation work with them.

MR. RUBENSTEIN:  But you would assume that if they're retaining you to do an assessment, they want to get better.  That's why they're doing this.

MR. MORRIS:  I can assume they want to get better.  But my experience is that I have done a lot of work for clients where we have done assessments of different types, and then come back several years later and they haven't made any progress.

So they may want to get better, but they don't always actually undertake implementation and get better.

MR. RUBENSTEIN:  But you would agree with me that one would expect at least some of them would have gotten better over time?

MR. MORRIS:  It's possible that some of them would have gotten better.  I wouldn't necessarily have knowledge as to what PowerStream has done.

MR. RUBENSTEIN:  Well, I don't mean PowerStream specifically.  But of the comparators, it is reasonable that some of them after having the work, would have gotten better.  Is that fair?

MR. STERNBERG:  Can I just interject?  Perhaps counsel could be precise on which -- I don't know which utility he is asking the witnesses about, and that may assist because it is hard to understand the relevance of the question without that.

MR. RUBENSTEIN:  The comparator group as a whole.  One would assume that if you have done assessment work for them, all of them, that's the basis.

MR. STERNBERG:  Sorry, I don't mean to interrupt.  Is my friend asking about the comparator group for this 2013 study, or the comparator group for the study that is before you in this case?

MR. RUBENSTEIN:  The comparator group for this study.  I am not talking about the PowerStream study.  The comparator group of utilities that you compared in your 14 business units.

One would assume that some of them have gotten better; that's a fair assumption to make?

MR. MORRIS:  Some of them may have gotten better, some of them may have gotten worse.  I wouldn't want to make that assumption.  Like I said, I have done work over years with clients where I have come in and they have taken steps backwards. They've had a change in leadership.  They weren't happy with the results they were getting, so they have done different things.

Some have gotten better.  It is a wide variety.  Some have stayed in place.

MR. RUBENSTEIN:  So in your view then, we cannot assume that if you had done -- if we were looking at the same time frame you did the Toronto Hydro work in the spring of 2018, and simultaneously you were looking at all of the other utilities, their scores would not be higher than the average of 1.6?

MR. MORRIS:  I wouldn't make that assumption.

MR. RUBENSTEIN:  If we can go to page 70 of the compendium, this is a report done by your group for Manitoba Hydro, which is one of the comparators, correct?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  I am not sure if you were involved in this engagement.

MR. MORRIS:  I was involved in this engagement.

MR. RUBENSTEIN:  This was filed in their rate case as well.

MR. MORRIS:  Yes, correct.

MR. RUBENSTEIN:   If we go to page 10 of that report, page 76 -- sorry, page 75 of the compendium, page 10 of the report.

You are giving -- at the beginning where you have overall assessment, do you see that at the top of the page?

MR. MORRIS:  Yes.

MR. RUBENSTEIN:  UMS Group assessed hydro against ISO 55000 and the best practice asset management using the zero-to-four scale, where zero equals innocence, 3 equals competence and compliance with the standard, and 4 equals best practice, correct?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  You didn't use that language with the Toronto Hydro, the innocence to best practice.

MR. MORRIS:  I don't recall what --


MR. RUBENSTEIN:  But it is still valid --


MR. MORRIS:  -- the language, but that is the definition of the scale.  It is zero to 3 to 4.

MR. RUBENSTEIN:  So the language is still valid?

MR. MORRIS:  Yes.

MR. RUBENSTEIN:  And so because Toronto has not scored a 3 on any one of the domains, they haven't reached a level of competence in any one of those domains, correct?

MR. MORRIS:  Just to be clear, the standard defines those terms.  So the scoring is defined, but they're not UMS terms.  It is not that we consider 3 competence.  The standard is -- complying with the standard is competence, which is a 3.  Zero is innocence.  1 is awareness, 2 is developing, 3 is competence, and 4 is best practice.  That is the standard.  Just to clarify, it is not UMS language.

MR. RUBENSTEIN:  No.  Fair enough.  According to the standard, they have not reached the level of competence for any one of the domains that you reviewed?

MR. MORRIS:  By their definition, correct.

MR. RUBENSTEIN:  And based on what you just said, they're closer to the 2, obviously, being 2.1, to developing?

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  If we can turn the page to page 76.  At the bottom of the page you have a table, and as I understand what this table is, you are comparing in this case Manitoba Hydro to a broad sector of different utilities outside of just not just North America but outside it.  As the footnote or -- fairly reads, this is not based -- it is not similar to the comparator group in this report.

Here you are looking in your view of, I guess, publicly available information or other information you have, but not with utilities that you have done similar engagements with.  Correct?

MR. MORRIS:  So just to clarify, I haven't worked with all of these utilities.  Some of these you will see are outside North America.  We have offices outside North America that would work with those.  Even the ones in North America -- I have worked with some of these; some of these I haven't.

The note states "the above position reflect UMS' position on the relative AM maturity of each company based on a range of source information".  What that means is they may not be all companies that we did specific assessment, like ISO 55001 assessment, but that could mean that based on our having worked with them over years this is where we would judge them to be.  That is why this is more on a floating scale rather than numbers.  So it is not really a directly comparable to having done an ISO 55001 comparison against all of those groups.

MR. RUBENSTEIN:  Based on the report date of December 15th, 2016, I guess these would be scores up until at least that point where you've made that -- UMS has made this determination.

MR. MORRIS:  Correct.

MR. RUBENSTEIN:  Can you help me, where exactly would Toronto Hydro then be on this?

MR. MORRIS:  Toronto Hydro, since they're a 2.1, they would be -- it looks like 2 is right about where Hydro One is.  So the way it would work is where the one is would be -- that would be a "1"; in between the blocks where the 2 is that would be a "2".  So where the colour changes that would be a .5.  So 2.5 would be where the colours change.

MR. RUBENSTEIN:  All right.  So based on this -- and I recognize this is not -- this scale is different than the one that you provided in your report.

MR. MORRIS:  Right.

MR. RUBENSTEIN:  But there Toronto Hydro is in behind Next Era, Encore, B.C. Hydro, correct?

MR. MORRIS:  On this chart.

MR. RUBENSTEIN:  As well as a lot of non -- essentially all of the non-North American utilities that are on this?

MR. MORRIS:  The ones listed on this report, correct.  I wouldn't say that all non-North American utilities are more mature in asset management.

MR. RUBENSTEIN:  But the ones at least on this chart?

MR. MORRIS:  The ones on this chart.

MR. RUBENSTEIN:  So what this chart seems to demonstrate to me, I guess -- maybe you can comment on this -- is, while Toronto Hydro may be looking good against some North American utilities on average, when you look at non-North American utilities, they're not as good.  In fact, North America is just not as good, I guess would be the best way to put it.  Do I have that right?

MR. MORRIS:  Yes.  The fact is that asset management was developed in the utility industry in the early '90s over in Northern Europe and rapidly spread to Australia and New Zealand, so those folks have been doing this for 20, 25 years.  In North America there are very few utilities that have been doing this for more than a decade or so.  So they are more mature in other parts of the world.

Also, as I mentioned yesterday, there are regulators that have required the utilities in their jurisdiction to become certified with either PAS 55 or ISO 55000.

MR. RUBENSTEIN:  All right, Panel.  Thank you very much.  Those are my questions.

MS. ANDERSON:  Thank you, Mr. Rubenstein.

And Ms. Grice.
Cross-Examination by Ms. Grice:

MS. GRICE:  Thank you.  Good morning, Mr. Morris.  I am Shelley Grice, representing AMPCO.

MR. MORRIS:  Hello.

MS. GRICE:  I just have a few questions on your report, so I don't have a compendium.

MR. MORRIS:  Okay.

MS. GRICE:  So I am looking at Exhibit 2B, section D, Appendix A.  Can we please start off on page 3.  Under "UMS Group Qualifications", in the second paragraph it says:

"In the decades since, UMS Group has performed over 200 utility projects covering the full gamut of asset management.  These include asset management gap assessments."

So you mentioned -- so I just wanted to understand, your review of Toronto Hydro's DSP against the 11 domains of ISO 55001, would you characterize your review as an asset management gap assessment?

MR. MORRIS:  It was an asset management assessment of practices.  It wasn't so much a gap assessment, mainly because gap assessments are usually driven for recommendations.  So when you do a gap assessment you are typically looking for gaps.  Your companies are not -- not so much concerned.  A company could be ISO 55001-certified at 3.0 and ask us to come in and do a gap assessment because they're striving to get better, they're striving for excellence, so gap assessments for each client are sort of qualified.  That's why I believe we titled it an asset management review.

MS. GRICE:  Okay, thank you.

If we can now please turn to page 6 of the report.  Right at the top of the page there it says:

"For this DSP filing THESL is developing capabilities to measure performance in terms of outcomes in order to be able to demonstrate the link between the plan and programs, and the outcomes, as well as to measure the efficiency in achieving the outcomes."

Are you referring, when you talk about measuring performance, are you referring to Toronto Hydro's scorecard in this application and the custom measures that Toronto Hydro has put together?  Is that what you are referring to?

MR. MORRIS:  I'm referring to their outcomes-based framework.  We have to see the scorecard in the custom measures to know if that is the same thing as what I reviewed and discussed with them.  I am just not familiar with that terminology.

MS. GRICE:  So when you --


MR. MORRIS:  If you can show that to me, or if you want to show that to me.

MS. GRICE:  Okay.  When you are saying then outcomes framework, can you just explain what you mean by that, in terms of your review?

MR. MORRIS:  In terms -- okay.  In terms of my review, when we talk about performance in asset management, what we want to do is make sure we're linking the strategic objectives of the company based on stakeholder needs and expectations to the actual actions we're taking around the assets.

And so in my discussions with Toronto Hydro we discussed the framework they were using to identify the different areas, so the different strategic objectives they had, which related to, I think I might have mentioned it here, customer, environment, operating efficiency.  If you want me to go look up the specific words, I could go look them up.  And discussed how that feeds into their plans and when they develop their programs, they develop them based on how they're going to affect those metrics and how they're going to affect those outcomes.

MS. GRICE:  So did you --


MR. MORRIS:  That's what I'm talking about.  I am just not familiar with the terminology you used if it's a specific.

MS. GRICE:  Okay, thank you.  So then did you look at specific metrics that Toronto Hydro had developed as an outcome of your plan?  Did you look at any of those?

MR. MORRIS:  The specific -- I am not sure.  You mean like a specific number?

MS. GRICE:  Well, like a reliability metric, something like that.

MR. MORRIS:  So I know reliability was one of their metrics.

MS. GRICE:  So just back to this statement, when you say THESL is developing capabilities to measure performance, were you looking at specific metrics then that Toronto Hydro had developed as an outcome of this plan?  Is that what that is referring to?

MR. MORRIS:  It's really referring to the fact that they had, that they were linking -- they were developing metrics linking the metrics to what their strategic objectives were, and had a process in place to track those metrics so they could see if they were meeting the objectives they were trying to achieve with the plan.

MS. GRICE:  Okay.  So it was a process review then?

MR. MORRIS:  Yes.  Just to clarify, when you're looking at asset management, you're really looking at processes and tools.

The specific metrics, if somebody were to ask me about a metric and say, oh, somebody's SAIFI is this or that, the right target, at UMS, we don't go and validate whether you're setting the right targets.  That is up to leadership to set the targets from an asset management process standpoint.

It's are you linking what your target is to your actions, and are you tracking if you are achieving your targets.

MS. GRICE:  Okay.

MR. MORRIS:  That is really what that statement is trying to get to.  It is not linked to looking at specific numbers.

MS. GRICE:  Okay, thank you.  If we go down the page where it starts with "asset management".

MR. MORRIS:  Okay.

MS. GRICE:  In this paragraph, it says:
"Asset management is a data-driven discipline and a higher level of maturity means incorporating quantitative analysis into decision making using data."

The examples are asset data, work data, customer data, cost data, system data.
"While UMS did not directly examine THESL's data, through information gathered in the interviews, it appears that THESL's data for major asset classes is generally thought to be good."

So I just have a couple of questions around that.  You mentioned yesterday -- and I hope I have written this down correctly -- that in the last three to four years, you've done nine or ten asset management reviews.

MR. MORRIS:  Correct.

MS. GRICE:  When you undertook those reviews, did you typically review any of the data?

MR. MORRIS:  No.  It would be atypical for us to actually look at data specifically.

MS. GRICE:  Okay.  If you go farther through the paragraph, it says:
"However, for the major asset classes, THESL's data appears to be sufficient for supporting its asset management decision making processes."

I just wanted to further understand.  If you are not looking at the data, how are you assessing that it is sufficient for supporting?

MR. MORRIS:  So the way we typically assess sufficiency is we talk to the client about what data they're using, how good is their data. So do we have complete data for the data we need.  If we don't have data, what do we do about it?  What steps are we taking?  When I say we, the client, the utility.  What steps is the utility taking to gather data?  What methodologies are they using to try to ensure data is correct?

We ask them about what kind of problems they have with data and, you know, if we find a utility -- the fact is the industry doesn't have really good historical data, because until they started needing data in the last few years as they got more involved with asset management, they didn't use it for anything.  So that is typical.

But when we ask -- if I walked into a client and I asked them about their data and they said all of our data is good, everything is perfect.  We have all of it, we have dates and maker and manufacturer and every maintenance record going back 100 years, that would raise a red flag with me.

But when I go in and talk to a client and they admit that, hey, we don't have -- for some of our older assets, we don't know when they were installed and we may not have manufacture date, or we did a conversion from an asset register to another asset register and, you know, lost some of the data.  And, you know, talk about how they're getting around that and how they're using it; that's how we make that judgment.

MS. GRICE:  So it is a qualitative judgment, not a quantitative.

MR. MORRIS:  It is a qualitative.  To do a quantitative data audit is very extensive.  I mean, the fact is looking at a database doesn't tell you anything.  You can look at a database and see all of the fields are filled in; that doesn't mean it is correct.

To actually do a data audit means going out into the field, looking at the assets.  For a number of assets, you have to take outages to be able to get the name plate off information off of them.

It is not something we would typically do.  It is not something most utilities would do unless they had a regulatory purpose like NERC CIP, where they had to inventory certain assets.

MS. GRICE:  Okay, thank you. When you said that for major asset classes, Toronto Hydro appears to have sufficient data, what major asset classes are you referring to?

MR. MORRIS:  So major asset classes, the way we would define major asset classes is the ones that cost money.

So things like big assets that are expensive like power transformers, circuit breakers, you know, asset classes like wood poles.  While an individual wood pole doesn't cost much money, you tend to have a lot of them.  So that is where you're going to tend to focus your asset management efforts on where you are spending the money and what are the things that can cause high risks of failure, or high consequences of failure.

MS. GRICE:  Thank you.  In the last sentence of that paragraph it says:
"Where other data gaps in the asset register exist, e.g. asset age, predictive algorithms are being used to estimate data values."

Is that a best practice, to use predictive algorithms?

MR. MORRIS:  If you don't have data, I would say that is a common practice.  It's a best practice in terms of not leaving the data blank.

Predictive algorithm would be -- an example is if I have a pole line and I have 6 poles in a row and I know the ages of five of them, but I don't know one and I know those five were all installed in 1963, you know, based on looking at the condition of that pole it looks about the same to say that looks like a 1963 pole, too.

That is the kind of predictive algorithm that might be used for that kind of data.

MS. GRICE:  Just in terms of the rating that Toronto Hydro received in your review for information requirements, this is on page 21 of your report --


MR. MORRIS:  Hmm-hmm.

MS. GRICE:  -- where it says under maturity level 3, at the bottom, the information is traceable and consistent including between financial and non-financial information.

MR. MORRIS:  Sorry.  I am not looking at the right...

MS. GRICE:  Sorry.  Page 21.  It is under --


MR. MORRIS:  Yes, okay.

MS. GRICE:  -- the 7.5 domain.  And then in terms of what your assessment is of Toronto Hydro that they have identified the information needed to support development of the DSP, and they've implemented appropriate technology to use data to support decision making.

And you gave them a maturity level of 2 versus 3.  What things did you recognize that are missing from Toronto Hydro's information requirements?

MR. MORRIS:  Well, to get to a 3, it would really require having done a formal asset information strategy, so a documented asset information strategy.

Toronto Hydro, you know, was able to provide specific information of where they were, and efforts they were undertaking to get better data, to get better analytical tools.  But they didn't have a formal document asset information strategy which would address all of these things, and list out what is all of the data I need, why do I need it, what are the tools I need.  Well, that would be an asset technology strategy.  But just the data piece and what's my plan for getting that data?

So if you look at the specific requirement, those are some of the pieces that need to be in there to actually be able to say you're a 3 is documented information.

MS. GRICE:  Okay, thank you.  If we can please go back to page 6.  At the bottom of page 6, you start to talk about some opportunities for improvement for Toronto Hydro to achieve best practices.

If we turn over to page 7 --


MR. MORRIS:  Okay.

MS. GRICE:  -- at the top there, the first one you mention is:

"The level of documentation could be improved to ensure sustainability over the long-term."


And then the second one:

"While Toronto Hydro does a good job addressing risk at both..."

Sorry.  Oh, yes, sorry, yes, number 2:

"While Toronto Hydro does a good job addressing risk at both the corporate and DSP level, the methodology THESL uses for assessing and tracking the risk of deferred investment is not a highly standardized process."

So what is the methodology that you are referring to that Toronto Hydro is using to assess and track risk of deferred investment?

MR. MORRIS:  Essentially with regard to their -- when I say it is not a highly standardized process, what I mean, for different asset classes there's different methodologies used.

So some of them are more qualitative.  Some of them are more quantitative.  That's what I mean by differing methodologies.

MS. GRICE:  Okay.  And it is mentioning here that it's tracking the risk of deferred investment.  You are not referring to their asset past useful life concept?

MR. MORRIS:  The asset past useful life concept?  Not necessarily.  By deferred investment it could be a number of things, but it's the idea, if I look out five years or ten years or 20 years, understanding what does my total risk look like, based on a number of assumptions, based on my current level of spending, based on my proposed level of spending in the DSP.  So looking out and understanding that the work that is deferred, it's not being done, how does that affect risk levels over time.

MS. GRICE:  Okay.  So did you review their asset past useful life concept in terms of what it is predicting in terms of assets that are beyond their end of life by a certain time frame?

MR. MORRIS:  I didn't look at the specific -- what would you call it, you know, the specific outputs.  We discussed their processes and how they used them in the tools and how they used them.

MS. GRICE:  Okay.  So that is not what you're referring to when you say it is not a highly standardized process?

MR. MORRIS:  Yeah.  And keep in mind we're referring really to -- the work I did was focused on the DSP.

So in putting together the DSP, you're making decisions of, what should we do over the next five years, which implies things you are not going to do over the next five years and being able to understand and track work that's not being done being deferred, what is the effect of that.  That is really what we're talking about.  Not looking at a specific asset or a specific individual project.

MS. GRICE:  Okay, thank you.

Can we please go to page 13.  I am just looking at the section "line of sight performance management".

MR. MORRIS:  Hmm-hmm.

MS. GRICE:  You say there in the second sentence:

"A process exists to ensure that performance aligns with the objectives and management, has a monthly review of the asset management system to ensure that it is performing acceptably.  Finally, a new initiative will improve tracking of costs and link outcomes to projects to enable continuous improvement."

What is this new initiative that Toronto Hydro has to improve tracking of costs?

MR. MORRIS:  I wouldn't know the name of it.  When I talked to them about what they were doing today and what things they were looking at doing around continuous improvement, they mentioned that they were -- I asked them the specific question of:  Do you track whether you're meeting your objectives?  And they said we do -- essentially we do at a program level, at a project level we don't today, but we have an initiative, and we're going to start trying to track that to be able to link those to our expectations.

I didn't get the name of a specific initiative.  I didn't get a document that showed me a project plan or something.

MS. GRICE:  Okay.  So asset assembly unit, that doesn't...

MR. MORRIS:  I don't know what that is.

MS. GRICE:  That's fine, thank you.

I am almost done.  I know I am going a little over my time.  I'm sorry.

On page 14, up at the top of the page there you say:

"To achieve best practice THESL would need to measure the results of its efforts against the desired outcomes and use deviations to drive performance improvement initiatives."

What do you mean when you say "deviations"?

MR. MORRIS:  This goes back to the question you asked before, which is understanding that if we're trying to achieve, if we've set an objective, and whatever those objectives might be, whether it is safety, environmental, customer, those would be the desired outcomes.

A deviation would be not achieving that outcome.  So if we had -- I will just use reliability, because everyone in the industry is fairly, you know, conversant in it, if we had a certain reliability target and we weren't meeting that, we want to be able to know that and be able to adjust so that we can meet those targets.

MS. GRICE:  Okay.  And my last area, same page.  Under -- it is the third paragraph down under "distribution system plan formulation" -- it says:

"THESL uses an optimization rather than prioritization approach to its program portfolios which exceeds what is typical in the industry.  However, THESL's current optimization approach is manual, while the industry is moving to using tools which can provide a more comprehensive, programmatic optimization analysis."

Can you first start by just explaining what you observed in terms of Toronto Hydro's manual optimization process, how that worked?

MR. MORRIS:  Yes.  So the manual optimization process is essentially a, I would call it a reshuffling, a moving around of projects, a trying of different -- what would I call it?  Different things in the programs to be able to achieve the objective.

So the idea is -- with optimization is you have a bunch of different strategic objectives in different areas, cost, financial, customer, environmental, et cetera.  And you want to be able to get as high on all of those lines as possible.  Not just high on one line, right.  That is the idea of optimization.

So the way they would do it amongst their programs is really moving things around, let's try this group of programs, it gets us here, here, here, we're a little low here.  Okay.  How about if we switch this around kind of thing.

So that is the process.  It is a manual reshuffling of what would be in the DSP, in the DSP programs, to see how they affect the targets, the objectives.

MS. GRICE:  So is it done with a bunch of people in a room, or is it done by a staff member who has responsibility for a specific area?

MR. MORRIS:  There is a designated responsible person -- I am not sure if I have got the title right.  It is in my report -- that is responsible for each program.  I am not sure how each of the individual programs is done, whether they do it, whether they do it in a group or whatever.  I don't know how that process is done.

MS. GRICE:  Okay.  When you say the industry is moving to using tools which can provide a more comprehensive optimization analysis, what tools are you referring to?

MR. MORRIS:  There are tools offered by a number of vendors that are called portfolio optimization, where they essentially take the -- take all of the projects or programs, and they can just run -- essentially they run thousands and thousands, really tens of thousands of different scenarios.  They just take every different combination of the projects or programs possible to see what would give you the optimal combination to reach your objectives within whatever your constraints are.

MS. GRICE:  Okay.  Then in terms of a maturity level for Toronto Hydro's optimization process, did you assign a maturity level to that?

MR. MORRIS:  Yes.  Optimization is not -- it's not a specific discipline or domain within ISO 55000.  So we didn't assess it individually as a maturity level.

MS. GRICE:  But in terms of best practice, could you give us some perspective on that?

MR. MORRIS:  So I -- you know, perspective, not giving it an ISO grade, but most of the industry is still using what I would call prioritization rather than optimization.

A number of companies are using what I would call -- I have started moving to optimization, that are using manual optimization.  Some companies have moved to this programmatic optimization using the tool.  So it would be, you know, certainly not the majority of companies are there, but there are a number of utilities in North America that have moved to that.

MS. GRICE:  So having that tool, that would be considered best practice?

MR. MORRIS:  Currently, that would be considered best practice.

MS. GRICE:  Just one final question on this.  In terms of your review of Toronto Hydro's optimization, you didn't look at the outcome of their optimization and make any judgment with respect to their projects or spending levels?  That is not part of what you did.

MR. MORRIS:  It wasn't part of our -- once again, in an asset management review, we focus on the processes and structure and things like that.  And you know, we -- we can't speak to whether their strategic objectives are the right objectives, right.  It's not for a consultant to define what the objectives are.  We don't know the operating context.  We don't know what requirements they're under.

We come in and we say you have the right pieces in place for doing asset management, and you're using them correctly.

MS. GRICE:  Okay, great.  Thank you.  Those are my questions.

MS. ANDERSON:  Thank you, Ms. Grice.  Mr. Hann?
Cross-Examination by Mr. Hann:


MR. HANN:  Good morning, Mr. Morris.  My name is Norman Hann.  I'm representing a larger group of ratepayers, I suppose.  I just have a few questions and don't have a compendium.

Could you turn to page 16 of the report, please?

MR. MORRIS:  Yes, sir.

MR. HANN:  Under Asset Management System Tools, there is a statement:
"In some cases, THESL exceeds industry standards with its tools and models, such as those used to support key asset management analyses such as health indexing, life cycle costing, and through to reliability analysis."

You state in some cases, on what evidence -- sorry, is the some defined by things like asset health indexing, life cycle costing, et cetera?  Is that what "some" is?

MR. MORRIS:  Yes.

MR. HANN:  So when you were doing your analysis, on what evidence did you make the statement for asset health index and for reliability analysis?

MR. MORRIS:  So several things.  I discussed what technology they were using.  Got demos of some of the models they're using.  You know, specifically things like the CNAIM methodology that is a methodology that is in alignment with what best practice techniques would be used.

I don't want to speak to the CNAIM model itself.  There are lots of different models that use that kind of technique, but that kind of technique would be considered a best practice technique as opposed to, say, a weighted average index.

Things like the reliability projection model.  I am trying to remember.  It is either reliability projection methodology, or reliability projection model...

MR. HANN:  Did you actually look at how the reliability data is collected, like at a high level, how they do that?

MR. MORRIS:  How the reliability data is collected?

MR. HANN:  Yes.

MR. MORRIS:  Meaning the projected --


MR. HANN:  No, the basis for which they would make the projections on.

MR. MORRIS:  I didn't look at how reliability data is collected.

MR. HANN:  So in your probing of the quality of the data, how deep do you go in terms of your analysis?  Do you just look and see if they have a system, or do you actually look and see if the fields are reasonable that they're collecting in the system for doing analysis?

MR. MORRIS:  I don't look at their -- at their data register.  Like I said, it was conversations with them about the data they had.  How they were collecting data.  I didn't specifically get into things like how they're collecting reliability data. We were focussed more on the asset data.

MR. HANN:  What about the types of data that they're collecting, like causes and things like that?  Did you look at that?

MR. MORRIS:  We talked about it.  I didn't -- I will just make a categorical statement.  I didn't look at any specific data.

MR. HANN:  So when you talked about the causes, did you talk about root causes?

MR. MORRIS:  We talked about the fact that they use RCM to understand failures and faults, and make plans around it.  We didn't get specifically into root cause analysis investigation.

As I said, we did 11 domains.  Domain 10.1, there is a list of it in one of these of the domains.  I will refer folks to it.

IR 70 on the last page.  Can you bring that up?  Oh, have I got the wrong -- that's not it.  Interrogatory 70.  Oh, Exhibit 2B, section D, appendix A.  It may not be material.

So 10.1 is non-conforming corrective action, that is where you would get into things like the investigation of failures.

The reason we didn't look at that?  Once again, that is a discipline that's more specific to things happening today in the field, as opposed to how you go about putting together your DSP.

MR. HANN:  So in your discussions about causes, and in your expert opinion, would you consider process, supplier quality, known issues, shipping and handling compliance, end of life, would those be considered root causes, in your expert opinion?

MR. MORRIS:  Root causes of?

MR. HANN:  Of a power interruption.

MR. STERNBERG:  I am pausing.  I apologize for interjecting because I am not sure of the relevance of that question to the work that this expert has done, and what he is here to testify about.  It sounds like we're now venturing into a different area.

MS. ANDERSON:  Yes.  I guess I was expecting Mr. Morris to provide that answer, whether or not that was relevant to anything he looked at.

MR. MORRIS:  So once again, I am not an engineer.  I mean I do work in the utility industry.  I have some knowledge of what causes power outages.  But I wouldn't specifically say that the cause of power outages -- I am not sure how that -- it wasn't something we looked at or would typically look at as part of an asset management assessment.

MR. HANN:  So in your assessment, how would things like root causes pass their way through into the health index?  Did you look at that?

MR. MORRIS:  We didn't look at it.  In general, when you put together a health index, you would understand causes of failure, the CNAIM model, the methodology has that as part of what is considered -- as part of health indexing.

I did not look specifically at the CNAIM methodology.  I wasn't involved in the implementation, so I don't know anything about how that might have been implemented at Toronto Hydro.

MR. HANN:  So you'd agree, though, that you need to have a good basis of data for the root cause to pass into the health index, to pass into making decisions about OM&A or capital?

MR. MORRIS:  What I would say is my experience in working in the industry with scores of utilities is they tend to have very poor failure data, and they do the best that they can with what they have.

They identify what they need that would help them going forward, and they try to use that to improve going forward.

MR. HANN:  Thank you.  Page 15, please.  Under performance management, the last line that says:
"THESL will link projects to outcomes to track that they deliver cost-effective benefits to customers."

You have kind of touched on this with my friend.  I am just wondering, this statement is very encouraging to see.  From your conversations, do you have any examples of how Toronto Hydro is proposing to do this for reliability on specific feeders?

MR. MORRIS:  Once again, I didn't look at any specific projects.  Just looked at the process they used.

MR. HANN:  Okay.  So there is a process?

MR. MORRIS:  My understanding from my discussion is there is a process they use to determine, at the program level, what types of things and how much to do.

At the program level, my understanding is they aren't looking at specific projects.  They're looking at programs.  So large groups like we might want to do this much work on this many feeders.  It's not feeder 1, feeder 2.

MR. HANN:  So if they do this much work on this many feeders, then they can expect a reliability improvement of SAIDI or SAIFI of X?  Is that what they're talking about here?  Or are you --


MR. MORRIS:  My understanding is that is part of the process.

MR. HANN:  Madam Chair, that is all of my questions.

MS. ANDERSON:  Thank you.  I think the Panel has -- I will just check.  So I guess that is on to me.
Questions by the Board:

MS. ANDERSON:  Just a quick one.  Because we're in a world of Google, I did Google ISO 55001 just for my own interest.  And what it says is it was published for the first time in January 2014.  Does that make sense to you?

MR. MORRIS:  Yes.

MS. ANDERSON:  So it's roughly five years old?  It was in its infancy five years ago, roughly?

MR. MORRIS:  Yes.

MS. ANDERSON:  Okay.  I find that helpful.

Can we go to the transcript from yesterday, page 194.  Line 20.  Line 20.  Thank you.

So with your discussion now with Mr. Hann you did say that how Toronto Hydro implemented their CNAIM was not something that you had any involvement with.

MR. MORRIS:  Correct.

MS. ANDERSON:  That's correct.  But that the CNAIM is best practice.  And that seems to me what you were saying yesterday, that where it says here the asset condition assessment methodology they're using has moved from a relatively simplistic methodology to a more sophisticated one, and the more sophisticated one is this CNAIM.

MR. MORRIS:  Yes.  What I said is it makes use of best practice techniques.  I don't want to -- there are lots of competitive models out there, some which I might personally believe to be better or worse than others, but they use -- there's techniques they use that make them better and more sophisticated.

MS. ANDERSON:  Okay.  Thank you.  First of all, I commend the court reporter for getting the short-form correctly in the transcript.  I had to look it up myself:

"Common network asset indices methodologies."

So hopefully that is for the record.

In our last decision for Toronto Hydro, which they were using their previous methodology, I think one of the criticisms was there was too much reliance on age of assets.  It was age-centric.  So I don't need you to respond to that.  That was our decision.

What do you know of the CNAIM methodology?  How does it address -- I mean, it still has age as an issue.

MR. MORRIS:  Right.

MS. ANDERSON:  But how does it address perhaps the limitations of an old methodology that it focused
as much --


MR. MORRIS:  So just if you will bear with me for a minute and let me -- I don't want to call it lecture, but common in the utility industry, particularly transmission and distribution, we have assets that fail on what's called a Weibull distribution curve, which means they tend to approach end of life and have a higher probability of failure with age.

So best practice technologies used age as a basis, saying that if we didn't know anything else about the assets but their age, we could make an assumption of what the actual probability of failure is.  So we could do a calculation if we -- we could figure out what is the consequence of failure, probability of failure, and we can use that if we put those in, if they're at a relative scale we can get some kind of number.  If we put it in dollar terms, what we call monetized risk, we can actually get a dollar amount, which we would call the risk cost, that is the probability of failure.  If this were to fail here is what it would cost us, and multiplying those together you get a risk cost.

What best practice methodologies do then is they don't just take age.  They say as we know more about the asset we can look at that, we can adjust that failure curve, and we can either shift the failure curve one direction or another, meaning it is less likely to fail or more likely to fail in general.

So a certain manufacturer or a certain type might have -- might be more likely to fail or less likely to fail so we can shift the failure curve.

Or we might move along the failure curve as we know information about the condition.  We might move further along and say even though this asset is 20 years old, it looks like a 30-year old asset because of this condition aspect.  So that is what would be considered sophisticated, that it takes age, plus -- and it uses age to actually derive a probability of failure.

MS. ANDERSON:  So the CNAIM methodology puts in more factors beyond age?  Is that how I understand it?

MR. MORRIS:  It allows you to.  So the CNAIM methodology is really a construct that allows you to do these pieces.  The specific factors that you use are -- can differ by assets -- will differ by assets.  Some assets you -- some assets there are more things that impact failure and some assets you have more data on what impacts failure.

MS. ANDERSON:  We heard from Toronto Hydro that they hadn't fully implemented all aspects of this CNAIM methodology.

Did you look at that at all?

MR. MORRIS:  When we had our discussions they mentioned they were doing -- that they were transitioning to it.  That was about as far as the discussion went.  I am familiar with the methodology.  It's been used other places.  So I didn't need to get into a lot of detail with them about what is the methodology.

MS. ANDERSON:  And used in other places, we also heard that its genesis was in the U.K.  Are you aware of North American utilities that are using it?  How mature is this methodology, I guess is the question.

MR. MORRIS:  So, I mean, the fact is these leading practice techniques are relatively new in North America. There are other tools that are using them.  If you were to go to an asset management conference you would find a lot of vendors that are selling tools that have similar kind of methodologies to CNAIM.  They're all a little bit different.

If you went to a conference four years ago you might see one or two, and if you go to one now there will be -- there will be a lot.  So it is growing, but it is still leading-edge.  It is certainly not a common methodology amongst utilities now, just even the concept.  Most utilities are still using what we would call weighted average index score.

MS. ANDERSON:  But you have said here that you consider it part of best-practice techniques; is that correct?

MR. MORRIS:  Yes.

MS. ANDERSON:  Okay, thank you.

Any redirect?

MR. STERNBERG:  Likely just a couple of brief questions.  May I just have one moment to consult on something?
Re-Examination by Mr. Sternberg:

MR. STERNBERG:  Thank you.  Just a couple of brief questions.

Mr. Morris, when Mr. Rubenstein was asking you some questions, he was asking you about some of the comparators in your comparator group.  Do you recall that exchange with him?

MR. MORRIS:  I do.

MR. STERNBERG:  And he asked you a question, you confirmed that some of the comparators in the comparator group weren't solely electric utilities?

My follow-up question is, for purposes of the study you were doing, explain to us briefly why you are comfortable having some of the utilities in the comparator group not be solely electric utilities.

MR. MORRIS:  So there are some that are electric and gas.  What we looked at is, we didn't -- none of them are gas only.  We looked at their asset management processes, and if they have a common asset management system and process for both electric and gas, that's what we assess.

The fact is the ISO 55001, I think, as Mr. Rubenstein mentioned, is a standard not just for utilities and not just for electric utilities.  So it is relevant in terms of processes and the asset management system.

What you need to do for good asset management, good asset management is good asset management.

MR. STERNBERG:  Mr. Rubenstein in another part of his cross-examination was asking about the ISO 55000 certification standard and that standards of, quote, competence.

From your qualitative assessment that you indicated you did, where does Toronto Hydro stand, in terms of competence in relation to the North American standard?

MR. MORRIS:  In relation to the North American -- the  North American industry?  It exceeds.  Its average maturity exceeds the typical North American utility.

MR. STERNBERG:  I believe it was Ms. Grice who was asking you some questions about the discussions with Toronto Hydro that you had relating to its data and data processes.

In one of your answers, you gave an example hypothetically of something a client might say that could raise a red flag for you.

In your discussions with Toronto Hydro, did they indicate anything to you that raised any red flags regarding their data or data processes?

MR. MORRIS:  They did not.  They were very open about talking about where they felt -- where they knew they had some data gaps, and what they were trying to do to close them.

MR. STERNBERG:  I am not asking for specifics, but can you give us a sense of how detailed or probing the discussions were you had with them about their data and data collection processes.

MR. MORRIS:  So I didn't get into specific asset level data, but talking in general about how do you collect data.  You know, if you have missing data, what are you doing to try to get it.

If you have missing data, what kind of methods are you using, some of these predictive algorithms to try to calculate or understand what the most likely data points should be.

So it was really at that level.  It was not specific asset -- like taking a specific asset and saying for this asset class like power transformer, let's talk about all of your data elements.

MR. STERNBERG:  For purposes of the study, the assessments you were doing relating to data, were you comfortable with the information and the type of information Toronto Hydro was able to provide to you about its data?

MR. MORRIS:  Yes.

MR. STERNBERG:  Thank you.  Those are my questions.

MR. RUBENSTEIN:  If I could just raise something?  In Mr. Sternberg's redirect, I think he misrepresented a question I put and then the response actually got me a bit more confused.

In my discussion with you, it was with respect to some of the comparators are not distribution only utilities.  They're all electricity utilities, correct?

MR. MORRIS:  Correct.  Well, some of them are electric and gas utilities.

MR. RUBENSTEIN:  Okay.

MR. MORRIS:  PSE&G is an electric -- Manitoba Hydro has electric and gas.

MR. RUBENSTEIN:  But you looked at electricity -- comparators are all of the electricity units?

MR. MORRIS:  Yes.  The only exception would be if, for example, a utility has -- they have an asset management program and system for both electric and gas, and there's no differentiation in terms of the processes, tools, and techniques, we did that as a single unit.

If they had a separate gas system that would -- which we might have assessed, it would not be in this comparator group if they had a separate gas system.

MR. STERNBERG:  I appreciate the clarification, my friend.  I certainly wasn't intending to mischaracterize the questions he was asking.  So I am happy for that clarification.

MS. ANDERSON:  Thank you.  And with that, we can excuse Mr. Morris with our thanks.

MR. MORRIS:  Thank you very much.

MS. ANDERSON:  I note that Mr. Fenrick is in the building.  But given the time, I think we will take our morning break for 20 minutes and then come back with -- so that's the close of panel 4, I believe.

MR. STERNBERG:  Yes.

MS. ANDERSON:  And we will be moving into panel 5.  Thank you.
--- Recess taken at 10:50 a.m.
--- On resuming at 11:18 a.m.

MS. ANDERSON:  Please be seated.

Mr. Sternberg, we're ready with panel 5.

MR. STERNBERG:  Thank you.  We have Steven Fenrick with us.
TORONTO HYDRO ELECTRIC SYSTEM LIMITED - PANEL 5
Steven Fenrick, Affirmed.

MR. STERNBERG:  Thank you.  Madam Chair, I can advise that I have had a productive discussion over the break with counsel for Board Staff about the proposed qualification, and what we have discussed is having the same proposed qualification for both Mr. Fenrick as well as Mr. Lowry, just to simplify things and not have small differences in wording.

So the proposed qualification we discussed is the following:  An expert in regulatory economics, econometrics, and incentive regulation plans and, in particular, total cost and reliability benchmarking.  I haven't had a chance to discuss that with other parties, but that is the proposed qualification for Mr. Fenrick, and as I said, that will be the proposed qualification for Mr. Lowry.

MS. ANDERSON:  Are there any objections?

MR. SHEPHERD:  Madam Chair, this is not their first rodeo for either of them, and so I think we're all happy that they're qualified.

MS. ANDERSON:  The panel agrees.
Examination-In-Chief by Mr. Sternberg:

MR. STERNBERG:  Thank you.  I certainly won't spend a lot of time, since you are familiar with Mr. Fenrick, but just by way of reminder and for purposes of the record if I may very briefly highlight some of his background and qualifications.

We sent around an updated CV for Mr. Fenrick.  I propose that that be marked as the next exhibit.

MR. MILLAR:  Yes.  It will be Exhibit K9.1.
EXHIBIT NO. K9.1:  UPDATED CV FOR STEVEN FENRICK.

MR. STERNBERG:  Mr. Fenrick, in terms of your educational background, you obtained a Bachelor of Science degree in economics and then a Masters of Science in agricultural and applied economics from the University of Wisconsin, correct?

MR. FENRICK:  That's correct.

MR. STERNBERG:  I understand for just about 20 years you've been working as an economist conducting performance benchmarking and research related to ratemaking and incentive regulation of utilities?

MR. FENRICK:  Yes.

MR. STERNBERG:  You worked for about eight years as an economist at Pacific Economics Group, Pacific Economics Group, PEG?

MR. FENRICK:  Correct.

MR. STERNBERG:  Just in general, what type of work and research were you doing at PEG?

MR. FENRICK:  Primarily cost benchmarking and productivity studies and assisting with those.

MR. STERNBERG:  And in general, how familiar are you with PEG's work and methodologies?

MR. FENRICK:  Very familiar.

MR. STERNBERG:  You then joined PSE and became director of economics at PSE?

MR. FENRICK:  Yes.

MR. STERNBERG:  And recently this year, I understand you've joined an advisory firm called Clearspring Energy Advisors?

MR. FENRICK:  That's correct.

MR. STERNBERG:  Your reports in this matter have been done through PSE, though?

MR. FENRICK:  Correct.

MR. STERNBERG:  And over the years, can you just give us a sense of about how many econometric benchmarking studies you've done in respect of various utilities?

MR. FENRICK:  I don't know the exact number.  It's been dozens.

MR. STERNBERG:  Over the years have you also authored various publications and papers relating to empirical research and benchmarking for incentive ratemaking?

MR. FENRICK:  Yes.

MR. STERNBERG:  On pages -- I won't take you through it now, but to identify it for the panel, on pages 2 to 5
-- I guess it starts at the bottom of page 1, actually, over to page 5 of your CV, do you list various papers that you have authored and also recent conference presentations that you have given?

MR. FENRICK:  Correct.

MR. STERNBERG:  And finally, you've been an expert witness a number of times in ratemaking proceedings, both before this Board and also in other jurisdictions?

MR. FENRICK:  Yes.

MR. STERNBERG:  Turning then to your reports.  We have two of them, the first one, dated July 16, 2018, which is Exhibit 1B, tab 4, Schedule 2.  And the second one, to identify it for the record, is a reply report dated May 31, 2019, which I believe is Exhibit M3.  For the record, the first report is entitled "Econometric benchmarking of historical and projected total cost and reliability levels", and the reply report is entitled "Reply report to PEG's report (IRM design for Toronto Hydro-Electric system)".  Are those your two reports in this matter?

MR. FENRICK:  Yes, they are.

MR. STERNBERG:  Do you adopt them as your evidence in this matter?

MR. FENRICK:  Yes, I do.

MR. STERNBERG:  Starting with the first report, in that report, your July 16, 2018 one, do you address the total cost and reliability benchmarking that you have done for this application?

MR. FENRICK:  Yes.

MR. STERNBERG:  And in terms of the total cost benchmarking, at a high level, please summarize for us how you went about conducting it.

MR. FENRICK:  We used what's call the econometric method, which enables the adjustment for specific business condition variables, such as the number of customers, maximum peak demand, congested urban, et cetera, and quantified the cost impacts of those variables to fashion an appropriate benchmark for the company.

MR. STERNBERG:  And on pages 17 to 20 of this report, do you set out the various business condition variables in your model for this study?

MR. FENRICK:  Correct.

MR. STERNBERG:  On page 19, to touch on one of them, page 19 in the middle, we see reference to the urban congestion variable.  First of all, what does that variable measure?

MR. FENRICK:  That variable measures the cost challenges associated with serving a highly congested and concentrated urban area, such as downtown Toronto.

MR. STERNBERG:  And again, in general, why have you included that particular variable in your study?

MR. FENRICK:  Based on the evaluation of our PSE's engineers, there's noted cost challenges of serving a highly congested urban area.

So to do an appropriate and proper benchmarking study and to get that appropriate benchmark comparison for Toronto Hydro, it's imperative to correct and adjust for those cost challenges that is encountered by the company.

MR. STERNBERG:  On pages 30 to 33 of this report, you address your specific methodology on this variable in more detail?

MR. FENRICK:  Yes.

MR. STERNBERG:  And in its last Toronto Hydro application decision, the Board indicated that it was not satisfied with the binary urban core variable that had been used in that application.

How did you address that feedback from the Board this time?

MR. FENRICK:  During the last application, we used what I consider, you know, somewhat of a blunt instrument, where we said each utility either is zero or one based on specific criteria of population.

That was a blunt -- you know, admittedly that was a blunt approach, and the Board cited that in their decision, kind of a concern of that.

In this application, we did a much more sophisticated analysis, and we got three to four engineering technicians, and we examined cities with populations over 200,000 and did a block-by-block aerial examination of all of those cities, which was an extensive effort, to essentially come up with those areas that we considered would be congested urban to develop the variable.

And this allowed us to, rather than those zeros and ones in that blunt instrument, to create what is called a continuous variable.  So each utility has different values based on the proportion of congested urban, and now we have over 40 utilities that have a value in that variable.

MR. STERNBERG:  And in this application in their responding study, has PEG now included a variable like this?

MR. FENRICK:  Yes.  They have used the identical variable.

MR. STERNBERG:  Over on page 34 of your report, in the Board's 2015 decision, there were two other main points that the Board raised relating to your model.

Did you address those points in your model this time?

MR. FENRICK:  Yes, we did.

MR. STERNBERG:  Can you briefly summarize for us how you did that?

MR. FENRICK:  Sure.  The first concern here was the CDM costs.  The concern was that some of the U.S. utilities may have had CDM expenses included into the cost definition, whereas Toronto Hydro did not have those CDM costs in their cost definition.

And it's imperative in a benchmarking study to have costs defined consistently. So what we did was on the U.S. side of the fence, the CDM expenses are typically -- are found in the customer service and information category.  So we subtracted out that entire category for all of the U.S. utilities, as well as Toronto Hydro, to make sure costs are consistent.

PEG, Dr. Lowry has also followed that same approach that we did here.

The second one where we addressed the Board's concern of last time was in the asset price inflation cost assumptions, which is essentially the assumptions going into the CIR period, you know, the forecasts for the asset price levels.

The last -- during the last application we used the historical growth rates of the Handy Whitman indexes, which grew at about four and a half percent.  The Board indicated they were concerned that that might be high.

So this time, we used what PEG put forth in their Oshawa PUC research, using Conference Board of Canada data, and that lowered that assumption down to 2.18 percent for most of the CIR period, so substantially reduced that assumption.

MR. STERNBERG:  In terms of your cost benchmarking findings, can you turn back, please, to page 4 of your report and, I guess, over -- probably more usefully over to page 6 as well, where you've got table 1 set out.

Can you please briefly summarize for us your total cost benchmarking findings?

MR. FENRICK:  We found that Toronto Hydro, throughout the entire examined period from 2005 to the projected 2024 period, has been consistently below our benchmark expectations.  After we make those adjustments for all the business condition variables, Toronto Hydro's total costs are below those benchmark expectations.

If you move to the most recent historical period, which is 2015 through 2017, the company is minus 18.6 percent below benchmark expectations.  And then through the CIR period 2020-2024, the company remains 6 percent below our benchmark expectations.

MR. STERNBERG:  And based on -- since the time of your original report, which was last summer, have you since then provided updated results based on and including 2017 actual data?

MR. FENRICK:  Yes.  In the reply report, we updated to 2017.  And there, there was just a slight adjustment in the numbers adding that extra year.  The 2015 through 2017, we found the company to be 16 percent below benchmark expectations.  And 2020 through 2024, minus 3.5 percent below.

MR. STERNBERG:  I won't ask you to turn to the reply report right now.  But just but to note it for the record, are those updated results I included in table 1 on page 4 of the reply report?

MR. FENRICK:  Yes.

MR. STERNBERG:  Now, when an earlier panel was testifying, one of the counsel suggested that your report shows Toronto Hydro to be a poor cost performer.  What do you say about that?

MR. FENRICK:  That is certainly not accurate.  The benchmarking analysis shows the company has been consistently below benchmark expectations throughout the entire period, and remains below benchmark expectations throughout the CIR period based on their projected cost levels.

MR. STERNBERG:  On page 7 of your main report, you've got the heading "Reliability benchmark findings", and on that topic, what were your findings?  Can you summarize those for us, please?

MR. FENRICK:  Yes.  On the reliability benchmarking, we looked at two metrics, SAIFI and CAIDI.

On the SAIFI performance, we found that the company has been consistently above benchmark expectations, which means their SAIFI is higher than what the models would predict.

For the 2015 through 2017 period, the company is 47.2 percent above benchmark expectations. And in 2020 through 2024, 43.7 percent above benchmark expectations.

Conversely, on the CAIDI benchmarking, we found that the company is consistently below benchmark expectations on CAIDI.  2015 through 2017, at minus 63.4 percent, and 2020 through 2024, minus 55.9 percent below.

MR. STERNBERG:  And if you consider those two measures together, overall what do they indicate about Toronto Hydro's reliability performance?

MR. FENRICK:  Looking at these two components, you know, SAIFI appears higher than we would expect. CAIDI is lower.

If you combine those two, which would be SAIDI, which is essentially the combination of SAIFI times CAIDI, it looks like the company is right around normal or expected.

MR. STERNBERG:  Turning to your reply report, if we could, in this report, do you reply to PEG's report in this matter?

MR. FENRICK:  Yes, we do.

MR. STERNBERG:  In PEG's report, using their study, what stretch factor is PEG recommending for Toronto Hydro in this application?

MR. FENRICK:  A 0.45 percent.

MR. STENBERG:  And in terms of the recommended total productivity factor based on PEG's report, what is PEG's number?

MR. FENRICK:  PEG, in their report, stated they recommended a zero percent productivity factor.

MR. STERNBERG:  What is your number on TFP?

MR. FENRICK:  On TFP, it would remain zero percent.  We did not do a separate productivity study.  But based on the fourth generation IR finding, there would be no reason to deviate from the zero percent finding.

MR. STERNBERG:  On page 6 of your reply report, which goes on for a few pages -- in this section of your report, do you provide your critiques of PEG's cost benchmarking study?

MR. FENRICK:  That's correct.

MR. STERNBERG:  I want to touch on a couple of those.  First heading 2.1.1 on page 6; you refer to capital price levelization.  First of all, why is a capital price levelization conducted in the benchmarking models?

MR. FENRICK:  The capital levelization is important because it is essentially adjusting for the construction cost differences between different regions and different cities.

For instance, where I am from, Madison, Wisconsin, is likely to have a lower -- construction is going to cost less than in New York City or in Toronto.

So to do a proper benchmarking analysis you need to levellize or make those adjustments for the price differences between different cities and regions throughout the country and North America.

MR. STERNBERG:  Please summarize for us, what is your critique of PEG's approach on this point?

MR. FENRICK:  In examining PEG's working papers on their original report, we looked through their code, and we noticed that they mistakenly coded in two separate capital levellizations, where they were levellizing capital for Toronto Hydro in 2012 and then levellizing the U.S. sample in 2008.

And in the publication they're using, you need to use the exact same year for that levellization, otherwise the indexes reported in that, in the RSMeans publication, never actually get incorporated into the analysis properly.

So we pointed that mistake out, and PEG recognized that and corrected their research in the response to M1TH026, as well as in their revised report.

MR. STERNBERG:  When that correction was made, what did that do to -- using -- based on PEG's report, what did that do to Toronto Hydro's benchmarking score?

MR. FENRICK:  As expected, it improved Toronto Hydro's benchmarking score by, if you used 2008 as the capital levellization for all of the utilities and were consistent in the 2008, it improved the benchmarking score of PEG's by around 5 percent.

If you used 2012 the newer year, it improved things by about 9 percent relative to what PEG's report stated.

MR. STERNBERG:  And in PEG's revised report that was then filed, when they set out Toronto Hydro's benchmarking score, which method did they use?  Did they use 2008 levellization or 2012?

MR. FENRICK:  They used the 2008 levellization, which we believe is the less accurate.  2008 is older.  You should be -- in our opinion, PEG should have used the newer 2012 levellization, especially given our other concern on their inconsistency as far as how they're assuming the inflation on the asset price.  The newer 2012 would be the more accurate of those two.

MR. STERNBERG:  The heading 2.1.2 over on page 7 of your reply report relating to ratcheted peak demand, what is your critique of PEG's approach on that point?

MR. FENRICK:  The ratcheted peak demand is one of the two output variables in the model, number of customers and then the ratcheted peak demands served by the utilities in the sample.

So this is a, I would consider it a fairly important variable.  Our critique here is that PEG did not define this variable consistently between Toronto Hydro and the rest of the sample.  PEG used the U.S.-only sample.  In that U.S.-only sample, they went back to 1995 and determined what was the maximum peak demand for each utility going all the way back to 1995.

However, Toronto Hydro, they began that in 2002 and looked at what the maximum peak demand was in 2002 onwards.

So the U.S. utilities essentially got a seven-year advantage or head start on setting that highest peak demand.  You know, admittedly, PEG didn't have the data for Toronto Hydro going back before 2002.  That data is not available.

However, in such an important variable, defining that consistently between the studied utility and the sample would be an imperative objective, from my perspective.

MR. STERNBERG:  Heading 2.1.3.  Can you turn to that?  Please summarize for us what is your critique in respect of PEG's asset price escalation measure.

MR. FENRICK:  This critique relates to the first critique.  This one is, there was an inconsistency in the asset price escalation or inflation assumption.  So you levellize in a specific year for capital, either in this case 2008 or 2012.  Then you have an inflation assumption that escalates that in future years.

The issue we have is, for -- PEG used a different inflation index for Toronto Hydro versus the entire rest of the sample.  For Toronto Hydro PEG used their, what they call an implicit capital stock index, which incorporates inflation measures for gas distribution, water and sewer, electric generation, transmission distribution.  So electric distribution is a small part of what that index is measuring and that inflation measure is measuring, versus their U.S. sample, they used what PSE used, which was the Handy-Whitman indexes specific to the electric distribution industry.

So they have two different inflation measures that are vastly different in what they're measuring, as far as one is much more of a broad utility sector measure, and then the sampled utility is -- or the U.S. sample is specific to the electric distribution industry, and this causes problems in their capital price and measurements in their model.

MR. STERNBERG:  These -- starting at the bottom of page 8 -- and I am not going to ask you to go through it now, but page 8 and over on page 9, you then set out some additional concerns you have with PEG's methodology?

MR. FENRICK:  Yes.

MR. STERNBERG:  The critiques we have highlighted and the other ones set out in your report are those points that contribute to the different results we see at the end of the day from PEG's study and your study, in terms of the benchmarking scores?

MR. FENRICK:  Yes.  That would be fair.

MR. STERNBERG:  And you mentioned before the stretch factor.  PEG is recommending, just to remind the Board, the stretch factor based on your study and your results that you are recommending in this application is?

MR. FENRICK:  0.3 percent.

MR. STERNBERG:  If you turn just for a quick moment to page 4 of your reply report, the Table 1 that I mentioned earlier, can you please just summarize for us or at a high level walk us through what you are showing in Table 1.  We see the PSE, TC results, and then we see a column that has PEG TC results.  So the Board is clear, can you assist us with what you are setting out in that table?

MR. FENRICK:  Right.  That table is showing essentially the PSE results on the total cost from 2015 to 2024, and then we have the CIR average of the minus 3.5 percent --


MR. STERNBERG:  Sorry to interrupt.  Just stopping you there, does this table, so the panel is clear, does it incorporate the updated actual 2017 data?

MR. FENRICK:  It does, yes.

MR. STERNBERG:  Sorry, carry on, thank you.

MR. FENRICK:  So we show with the 2017 update -- and that is in the PSE TC results column, in the PEG TC results we show PEG's results from their response in M1TH026, part F.  And these results are when PEG uses the 2012 capital levellization.

MR. STERNBERG:  If you look over to the far right-hand column on PEG's model, using those 2012 capitalization level results, can you just help us, when you look down through the years, what stretch factor using PEG's model would the results yield?

MR. FENRICK:  We can see what the PEG results -- they're right on that threshold of 0.3 percent and 0.45 percent.

Their CIR average is plus 11.6 percent and that threshold is plus 10 percent.  So PEG is right on that threshold.  You can see over time if you take the prior three years average, which is what is done in 4GIR, what the stretch factor would be if PEG's results were used, and it would mostly be a .3 percent until the final year, which would be 0.45.

MR. STERNBERG:  And just on that score, the last three historical years, I guess I am looking at the third column of the -- your table here, PSE average results prior three years.  For the last three historical years, what stretch factor would your model yield for that time period?

MR. FENRICK:  If you looked at the historical time period, it would be 0.15 percent.

MR. STERNBERG:  Then when we move forward through the CIR period overall, the stretch factor that you are recommending?  Give us that number again.

MR. FENRICK:  It would be the 0.3 percent.

MR. STERNBERG:  And finally, and we won't go through it now, but in this reply report, do you also respond to PEG's critiques or concerns regarding some details of your approach and your study?

MR. FENRICK:  Yes, in section 3.

MR. STERNBERG:  Thank you.  Those are my questions.

MS. ANDERSON:  Thank you.  Mr. Millar?
Cross-Examination by Mr. Millar:


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

MS. ANDERSON:  I would love to get you through before we take the lunch break, if that works on your time.

MR. MILLAR:  I think that should be possible.  Good morning, Mr. Fenrick.  Michael Millar, counsel for Board Staff.

Just to start with some housekeeping, Madam Chair, we've supplied a compendium of many of the documents we'll refer to, and I would propose to mark that as Exhibit K9.2.
EXHIBIT NO. K9.2:  BOARD STAFF COMPENDIUM FOR PANEL 5


MR. MILLAR:  I did not include -- in the compendium, I did not include the pages from your actual report, from your main report that I will be referring to.  So I would ask that you have that available as well, and I think the panel should have copies of both of those documents up at the dais, and they can be available for the screen.

One other matter, Madam Chair.  You will recall there was some discussion about scheduling and attempts to get PSE finished today.  In that light, Ms. DeMarco is not available today, but she has asked me to ask a couple of questions on her behalf, which I have agreed to do.

So what I will do is do is I will ask my Questions, and then I will identify that I am finished from Board Staff.  Then there will be a couple I will ask on behalf of Ms. DeMarco.

MS. ANDERSON:  Thank you.

MR. MILLAR:  Okay.  With all of that, Mr. Fenrick -- let's just see here.

As you have already been over, you are the primary author of the main report that's been filed at Exhibit 1B, tab 4, schedule 2, is that correct?

MR. FENRICK:  That's correct.

MR. MILLAR:  And you are also the author of a report on some similar areas in a recent Hydro One distribution case, is that correct?

MR. FENRICK:  That's correct.

MR. MILLAR:  And if we turn to page 19 of the compendium, I just have the cover page for that.  That report was called "Econometric benchmarking study total distribution costs of Hydro One Networks".  That was the title of that study?

MR. FENRICK:  That's correct.

MR. MILLAR:  And these were filed just a little bit more than a year apart, is that right?  The Hydro One was filed in March of 2019, and the report for this proceeding was in July of 2018?

MR. FENRICK:  July 16.

MR. MILLAR:  I'm sorry, I took you to the wrong -- I took you to the reply.  I meant page 16 of the compendium is the cover page for the Hydro One.

MR. FENRICK:  Okay.

MR. MILLAR:  My apologies.  I took you to the wrong page.  So that's page 16 of the compendium; it's just the title page.  That was from March of 2017, is that correct?

MR. FENRICK:  That's correct.

MR. MILLAR:  The main report in this proceeding was July of 2018?

MR. FENRICK:  That's correct.

MR. MILLAR:  Okay.  So as the title suggests, these were econometric cost benchmarking analyses.  That was essentially the primary focus of these reports?

MR. FENRICK:  That's true, yes.

MR. MILLAR:  And although these reports were prepared for a different applications and different utilities, essentially they're both reports of econometric analysis benchmarking and total cost for each utility, and it is relative to a sample of other utilities, isn't that correct?  And I am talking the very highest level here.

MR. FENRICK:  Yes, that's correct.

MR. MILLAR:  To boil this all down to a simple description, which I kind of have to do to keep these things straight in my mind, what it means is you're estimating a cost function to identify and relate the cost drivers, in other words those factors that influence cost levels, to the cost of each utility.

Is that a Fair, short, high level summary of what you are trying to do in the reports?

MR. FENRICK:  Yes.  I think that is a fair description.

MR. MILLAR:  By doing this, what we're trying to do is account for differences in the operating conditions and operating environments of different utilities, so that we can try and get a more apples-to-apples comparison to see who, all else being equal, is more or less efficient relative to the peer group?

MR. FENRICK:  Right, given that utilities operate in different operating environments and service territories, and they're basically at the mercy of their service territory, making those adjustments is essential to coming up with, as you mention, an apples-to-apples comparison or fair benchmark comparison.

MR. MILLAR:  That is what you're trying to do.  Different utilities have all sort of different characteristics, and you want to find a way to account for those variables so you can compare them on an apples-to-apples basis?

MR. FENRICK:  Yes, yes.

MR. MILLAR:  That's the goal anyways.  Okay.  I have a few questions about the peer group.  Could we turn to page 2 of the compendium, please?

So just -- this particular page is an exhibit from the Hydro 1 case, in fact an interrogatory response.  But just in terms of the two reports, there were some difference in the sample peer groups.

So with respect to first talking about the Hydro One report, and that is the reference we have in front of us right here, you benchmarked Hydro One's distribution costs against a sample of both U.S. investor-owned utilities and a sample of rural electric cooperatives, is that correct?

MR. FENRICK:  That's correct.

MR. MILLAR:  And the data for the investor-owned utilities, that is reported under FERC form 1?

MR. FENRICK:  Primarily, most of the data comes from the FERC form 1.

MR. MILLAR:  With respect to the data for the rural electric cooperatives, they don't file a FERC form 1, is that correct?

MR. FENRICK:  I believe some of the larger G and Ts might file a FERC form 1.  However, the data came from what is called the RUS form 7.

MR. MILLAR:  That was my real question.  The data you used did not come from FERC form 1.

MR. FENRICK:  Right.

MR. MILLAR:  Okay, that is helpful.  And you provided a list of the utilities used in the peer group in a response to a Staff interrogatory, and that is the document we see in front of us starting at page 2?

MR. FENRICK:  Correct.

MR. MILLAR:  Okay.  And with respect to the Toronto Hydro analysis, the report you did for Toronto Hydro, I understand you used a data set of U.S. investor-owned utilities, 83 in total, plus you used six larger urban distributors in Ontario, and then Toronto Hydro itself.  Is that correct?

MR. FENRICK:  That's correct.  So 90 in total.

MR. MILLAR:  Right.  And you don't necessarily have to turn it up, but a list of that is provided at page 26 of your report. That is where you list those utilities?  Again, this is not the compendium; this is Mr. Fenrick's report in this case.

MR. FENRICK:  Yes, page 26.

MR. MILLAR:  It shows the number of customers for those utilities as well?

MR. FENRICK:  It does.

MR. MILLAR:  Okay.  So if we could flip back to page 2 of the compendium, all we've done here is we've highlighted -- with respect to the investor-owned utilities, we have highlighted in yellow the utilities that appear in both samples.  And you would agree with me that there is a very high degree of overlap in the investor-owned utilities that you used in the Hydro 1 case and in this case?

MR. FENRICK:  Yes, I would agree with that.

MR. MILLAR:  And again, this shouldn't necessarily be surprising, given that these are all fairly large utilities and are broadly comparable, at least in size, to both Toronto Hydro and Hydro One, even though they're obviously would be some differences as well?

MR. FENRICK:  Yes.  There would obviously could be vast differences between them.  But yes, the investor-owned utilities are going to be the larger utilities compared to the rural cooperatives.

MR. MILLAR:  So it is not surprising we would he see similar ones used for both Toronto Hydro and Hydro One, a similar set for the investor-owned utilities.

MR. FENRICK:  Right.  I think that is fair.

MR. MILLAR:  Okay.  Now, looking specifically at Ontario and, in particular, Hydro One and Toronto Hydro, even though they are the largest, and I think now the third largest utilities in Ontario, at least in terms of customers, we look at them somewhat differently.

We do this because Hydro One, I think you would agree, has a very large rural service territory, with low customer density and long loop links, for example, although they would also have some urban and suburban areas.

You would agree with that?

MR. FENRICK:  Right, Hydro One is certainly far more rural than Toronto Hydro, and more rural than a lot of -- most of the investor-owned utilities in the U.S. as well, which is why you saw where we added the rural electric cooperatives into the data set when benchmarking Hydro One.

MR. MILLAR:  As you said, Toronto Hydro is a much more you urban utility.  In fact, it really doesn't have any rural areas at all, is that fair?

MR. FENRICK:  I think that is fair, although when we did the aerial imagery, I think there is one farm.

MR. MILLAR:  I was surprised by that as well.  I think you are right about that.  But you would agree with me that almost entirely Toronto Hydro is an urban utility.

MR. FENRICK:  Yes, I would.

MR. MILLAR:  To the extent it doesn't have any significant rural areas?

MR. FENRICK:  Yes.

MR. MILLAR:  Okay.  You provided in your report itself -- you actually gave the maps for all of the utilities you used in the data set for Toronto Hydro.  Those start at page, I think 51 through page about 140?

MR. FENRICK:  Yes, we did.

MR. MILLAR:  First, can you confirm for me the source for these maps?  Is it something called Platts GIS database?

MR. FENRICK:  Yes.  That's the database for the service territories, was the Platts product.

MR. MILLAR:  They're a third-party vendor and they do things like maps and GIS and mapping data, that type of thing?

MR. FENRICK:  Yes.  They put together data and books based on North American utilities and things like that.

MR. MILLAR:  Okay.  Why don't we turn to page 51, which we have on the screen now, just because it is a utility we all know very well.  In fact, we are on this map right now.  This is the map for Toronto Hydro?

MR. FENRICK:  It is.

MR. MILLAR:  And something that you have broken out not just in Toronto Hydro but for all of the utilities where it was applicable is something called this congested urban designation; is that right?

MR. FENRICK:  That's right.  That is the coloured in orange is where we designated the congested urban territory.

MR. MILLAR:  Okay.  And this is -- and you can see for Toronto, not surprisingly, it covers the downtown core, it looks like.  You see a little blip right here at Yonge-Eglinton.  Yonge-Sheppard.  Those would all be areas with significant high-rises, undergrounding, that type of thing?

MR. FENRICK:  Right.  As I mentioned, we did the aerial imagery in the black by black, and so we were looking for a concentration of buildings, seven storeys or above, and those are the areas that we identified for Toronto Hydro.

MR. MILLAR:  And I think there was some discussion that something similar, though, a little bit different may have been -- you may have used in the last Toronto Hydro case, but otherwise, is this a relatively new variable that you have been looking at?

MR. FENRICK:  Yes.  In addressing the Board's decision in the last application, we undertook this research specifically to address the Board's concerns and calculated this variable.  This is the first time this variable has been used in a proceeding.

MR. MILLAR:  You didn't use it in the Hydro One case, for example.

MR. FENRICK:  We did not.  We did not have it developed at that point.

MR. MILLAR:  So the map -- and again, I am just using the Toronto -- Hydro One as an example -- it shows the total service area for each utility.  But the only type that you have broken out for special highlighting, just so we can read the map, would be what you called the congested urban, right?

MR. FENRICK:  Right.

MR. MILLAR:  And would you agree with me that congested urban is a special degradation, that wouldn't necessarily include all of what we would otherwise refer to as the, quote unquote, "urban areas" of a utility?

MR. FENRICK:  Right.  Yeah, I mean, it comes down to what the definition of what a person would say would be urban.  This definition was based on, our engineering technicians went through and found a concentration of buildings seven storeys or above in specific areas, and that we designated as congested urban.  Based on the engineering team's assessment, that is when the cost challenges would increase substantially in serving that type of area, but I would agree there is other areas like in normal parlance you would call urban outside of that.

MR. MILLAR:  Exactly.  You could just look -- I mean, I used this because everyone here would be familiar with Toronto, but there is large areas of Toronto here that are not designated as -- they don't meet the definition of congested urban, but we would think of as urban areas; is that fair?

MR. FENRICK:  I think that is fair.

MR. MILLAR:  And this map for Toronto Hydro or any utility doesn't break out any other types of areas, whether it be rural or suburban.  The only thing that is highlighted is the congested urban; is that correct?

MR. FENRICK:  That's correct.

MR. MILLAR:  Okay.  With respect to this congested urban variable, maybe it is helpful to turn to page 50 of your report.  It seems that all the U.S. utilities in the data set, there is really only one that at least in our view would be substantially similar to Toronto Hydro in terms of its urban nature, and that would be ConEd New York.  So New York City, essentially.  Would you agree with that?

Let me give you more background.  What I mean is that the -- essentially the entire service territory of the utility is urban, or at least it has no rural elements to it.  Is that a fair description?

MR. FENRICK:  I would be -- I would hate to answer that in the affirmative, just because, I mean, there is other utilities, for instance, like Madison Gas and Electric, it serves mostly Madison, so I would hate to say yes to that and be wrong.

But I would agree that, you know, Consolidated Edison is certainly one of the main comparators to Toronto Hydro in the sample.

MR. MILLAR:  Okay.  Well, maybe if we look specifically with respect to the percentage of each service territory that is designated as congested urban, you can see that on page 50, and it is a little bit small there, but the very first is Toronto Hydro, you see percent congested, 1.88 percent.  And then if you go down to Consolidated Edison Company of New York, you can see it is 2.95 percent.  Is that right?

MR. FENRICK:  That's right.

MR. MILLAR:  No one else on this list is even close to that; is that right?  The next closest -- there are a couple around .5.  But many of them are .1 or less.  In fact, a big chunk of them are zero percent.

MR. FENRICK:  Right, you know, which certainly illustrates Toronto Hydro's cost challenges and why it is important to include this variable, just given that they are an outlier relative to congested urban.

MR. MILLAR:  I mean, you don't set the variable -- we will get into this a bit more later, but you don't set the variables based on the utility you're studding, right, you set it for something that is relevant to the peer group?

MR. FENRICK:  Could you rephrase that or -- what are you asking?

MR. MILLAR:  Well, you said -- I think we can accept a congested urban area probably does have some cost challenges associated with it.

But I guess you don't pick your -- I want to phrase this the right way.  When you are picking your variables are you picking variables that you think will be particularly relevant to Toronto Hydro?  Or variables that should be generally applicable across the board?

MR. FENRICK:  In this case, for the congested urban it was to address the Board's concern from the last application, which, we put together a blunt instrument and the Board had a concern over it.

So it was -- we did develop this and estimated this to address the Board's concern, knowing that to do a fair and accurate analysis this cost challenge needed to be addressed.  Now, for other utilities -- say if they had zero or very little congested urban, you know, this would not be as an important variable for them to get a proper analysis result.

MR. MILLAR:  Well --


MR. FENRICK:  But for Toronto Hydro -- sorry, Mr. Millar, but for Toronto Hydro it is imperative to correct and adjust for this cost challenge.

MR. MILLAR:  Right.  But let's imagine you were doing this study for Kentucky Power.  I am just picking that completely at random, largely because it is at the top and easy to see.  They have zero percent congested.  If Kentucky Power had come to you and asked you to do this study, are you saying you wouldn't have included the congested urban variable?

MR. FENRICK:  No.  I would, now that it's been developed and estimated, because it is a cost challenge that we would insert into the model now that it is developed.

MR. MILLAR:  Right.  Maybe I didn't phrase it very well.  What I'm saying is you don't -- when you're developing these models you don't say, here are the five things that are really important cost drivers for Toronto Hydro and therefore those are the variables.  The model is supposed to capture the cost challenges that would reflect the cost pressures of all of the utilities in the sample?

MR. FENRICK:  Right.  With the caveat, if for Kentucky Power or some similar type utility, if the congested urban variable was not included, the result likely would not be sensitive to that inclusion, whether it was included or excluded, because it is around the mean of that variable.

So, you know, that would not be important to the result.  We would put it in because it is an important cost driver and it would improve the model.  However, the results for Kentucky Power would not be nearly as sensitive as, for instance, Toronto Hydro, you can see how important this variable is to the results and properly addressing this cost challenge of the company.

So, you know, we would give it more focus for Toronto Hydro, you know, for Kentucky Power we might -- might make sure we can get its service territory conditions properly adjusted for.  So there would be a little bit more focus there, but we would certainly include the congested urban variable if it came in --


MR. MILLAR:  Right.  That is because congested urban is not actually relevant for Kentucky Power, but it is relevant for some of its peers, so that would impact the numbers that the model spits out for its peers, and that would impact where Kentucky Hydro (sic) falls in the stack.  Is that fair?

MR. FENRICK:  It would have an impact but, you know, it wouldn't have a large impact.  It won't be -- you know, it probably wouldn't be as sensitive as some other variables.

MR. MILLAR:  So why wasn't this included in the Hydro One study?

MR. STERNBERG:  I believe he has answered that already.

MR. MILLAR:  Was the answer that you hadn't fully developed this yet?  Is that what it was?

MR. FENRICK:  Yes, we hadn't fully -- we hadn't developed it at that point.  When the Hydro One study had come out, we did not have the variable put together.

We did include a percent artificial surfaces variable, which essentially, you know, was an attempt to account for the urban challenges.  But then we, you know, vastly improved the variable since the time of that research.

MR. MILLAR:  So in the 16 months between the two reports, that's when you did most of the work in developing that variable?

MR. FENRICK:  Yes.

MR. MILLAR:  If you had had that information before you at the time you did Hydro One, would it have been one of the variables in the model?

MR. FENRICK:  It likely would have.

MR. MILLAR:  I want to look at some of the -- I like maps personally, so I certainly enjoyed this section of your report.  I want to take you to a few of them, just so we can see what some of the U.S. utilities look like.

What I am getting at is I think Ontario is kind of unique in that it has something like -- I forget how many utilities we have now, something like sixty or 65.  Many of them are just for the town or city that they serve, and I think that is typically not the case either in the States, and indeed in much of the rest of Canada.  Is that fair?

MR. FENRICK:  In the States, there's a number of -- I mean, there's, just off the top of my head, two or three thousand municipal utilities that are also serving kind of smaller towns and things like that.  So that is somewhat comparable and there is also the rural electric cooperatives serving more of the rural areas.

So I don't know if that's an exact characterization.

MR. MILLAR:  Fair enough.  Maybe it is more helpful if we just go to some of the maps.  Can we go to page 70, please?  This one in particular is Commonwealth Edison Company which serves -- in addition to other areas, it serves the City of Chicago.  Is that right?

MR. FENRICK:  That's right.

MR. MILLAR:  And indeed you can see on the map, at least on the bigger version of the map, there is a tiny little congested area where Chicago is.  But then it shows the rest of the service territory as well?

MR. FENRICK:  Right.  That's correct.

MR. MILLAR:  Obviously, Chicago is a very big city, in some ways similar to Toronto.  But it certainly has congested areas, which are broken out below.

But in terms of the utility itself, Commonwealth Edison, you would agree with me that it serves to the south, north up to the Wisconsin border, west, I think close to the border with Iowa.  And would you agree with me within that service territory would be fairly large rural areas?

There's some other towns as well.  There is Rockford, Sterling, obviously Chicago.  But then also there is what appear to me to be very large areas that are much less densely populated, if I can put it that way.

MR. FENRICK:  Right.  Yes, having driven through Illinois, there are a number of corn fields through there.

MR. MILLAR:  For sure.  And those are all served by Commonwealth Edison?

MR. FENRICK:  Yes, in that service territory, although -- yes, I mean there are pockets that are not, but primarily, yes.

MR. MILLAR:  I can see -- I am just talking in kind of broad brush strokes.

MR. FENRICK:  Yes, then.

MR. MILLAR:  If we turn another city that may be familiar to Ontarians, Detroit.  Detroit is served by Detroit Edison; that is at page 75.  Again, similarly you will see here it is a fairly large service territory.  You see Detroit kind of towards the middle and bottom, with its own congested urban area.

You also see some cities like, you know, Port Huron and Ann Arbor.  But you would agree with me it also serves south all the way towards Ohio, west almost to Lansing, and north along the Lake Huron shore.  Is that right?

MR. FENRICK:  That's correct.

MR. MILLAR:  And this would include large rural areas?

MR. FENRICK:  Likely, yes.  I haven't driven through there as much, but I assume there are.

MR. MILLAR:  Can we turn to page 80?  This is Duke Energy of Ohio.  And again, same sort of things here.  You will see -- Cincinnati obviously is the major city in the area, with its own congested urban core.

But then there is a broad service territory outside Cincinnati that would include rural areas?

MR. FENRICK:  Likely, yes.

MR. MILLAR:  And we will just do one more.  Go to page 113.  That is PG and E, I think, which we have heard a fair amount about in this proceeding, but I am talking about their service territory now.

PG&E includes San Francisco and the Bay Area?

MR. FENRICK:  Correct.

MR. MILLAR:  But it also includes large swaths of the rest of California, which would include some urban, suburban and rural areas?

MR. FENRICK:  That's right.

MR. MILLAR:  So you would agree with me, and obviously we don't have to go through all of these, but many or even most of the utilities that you have in the sample serve both urban and rural areas.  Is that a fair general characterization?

MR. FENRICK:  I would say it would be fair to say many or most.

MR. MILLAR:  Okay.  And I am going to use the terms urbanness and ruralness, just because I don't know if there is a better term for it.  But would you agree that both urbanness and ruralness are important for your analysis because they both have factors that will influence costs, both your capital and operating costs for a utility?

Maybe let me be more specific than that perhaps. If you have -- so your peer group will have rural, urban, suburban and some congested areas, and there would be different variables that impact the costs of serving these different types of service territories?

MR. FENRICK:  You could develop different variables to address...

MR. MILLAR:  Well, you have.

MR. FENRICK:  For the congested urban, we have here.  And then, you know, for instance PEG put in and we tested a customer density variable, which would be more on the rural side of things.  In our model, it barely missed statistical significance, so we didn't.  It would have violated the criteria to include.

But that would be a variable to adjust on the rural side of things as well.  And suburban is far cheaper, so you would probably just, well, be looking at the congested urban side of things and then the rural side of things.

MR. MILLAR:  But just to finish my question, in order to have an accurate or proper model, you have to account for, you know, rural issues that are statistically significant, as well as urban ones -- and indeed, for that matter, weather ones to the extent they might be applicable.  You have to look at the whole picture.  Is that fair?

MR. FENRICK:  You certainly want to put in variables that meet the selection criteria, which are: are they statistically significant and correctly assigned?  We did that in this case.

We examined both the congested urban variable and then also the customer density variable, and what we found is the customer density variable did not come in statistically significant.

And like I said with the Kentucky Power example, if you include that customer density variable into this model, the result for Toronto Hydro does not change much; in fact, I believe it improves slightly.

So, you know, that variable, when benchmarking Toronto Hydro in that result is not nearly as important as if you were doing Kentucky Power or Hydro One.

MR. MILLAR:  I think you just said this, but is it fair to say that suburban areas are kind of the sweet spot in terms of the lowest cost to serve?  They don't have many of the challenges of a densely packed urban area, but they have high enough densities that you don't have ten kilometres of poles serving five people.  Just as a general matter.

MR. FENRICK:  As a general, yes.  In the last application, we did a engineering study.  It was in the appendix of the report last time, where we basically  showed a U-curve where rural is costly to serve.

Then costs go down, and then they ramp back up as you get into the congested urban area.  So it's kind of U-shaped, and the suburban is on the bottom of that U-shape.

MR. MILLAR:  To some extent, the variables that put into your model are seeking to account for that, seeking to account for higher costs that might happen on the urban side and perhaps also on the rural side?

MR. FENRICK:  Well, the model that we put together did not include that customer density variable.  We tested it, but it was not included.  So we had the congested urban variable.

MR. MILLAR:  And I will get to the exact variables in a moment, but I just want to talk about it at a higher level first.

When we talk about rural areas, my understanding is that some of the cost challenges that might be associated with that is you have -- you know, you have longer loop lengths.  You might have under-utilized capacity on lines, fewer customers, more vegetation management, longer areas to cover, and more time to for inspection services and responding to outages.

At a high level, are those the types of challenges that might lead to higher costs for rural areas?

MR. FENRICK:  Yes.  Those sound right, yes.

MR. MILLAR:  Then for highly urban areas and in particular the congested urban area but perhaps also urban areas more generally, you're going to have construction maintenance, replacement of infrastructure, a lot of which is undergrounded.  That brings its own challenges, which will lead to increased costs; is that fair?

MR. FENRICK:  Yes.  Right.  Just the enormous amount of civil infrastructure that lines have to go under and be buried and concrete and, you know, all of those items obviously drive up to costs.

MR. MILLAR:  That all makes sense to some extent.

But I want to confirm one thing.  For all of the utilities that you've included in your data sets, the costs are the total costs for each utility's service area, right, covering, whether it be urban rural, suburban congested, you don't separate the costs by zone.  You have variables that account for -- potentially for the different zones, but you don't break out the costs separately?

MR. FENRICK:  That's right.  I mean, we break out the distribution, so the distribution cost study.  But it is for the entire utility.

MR. MILLAR:  And it would be the same thing for business condition variables such as, you know, the miles or kilometres of line, transformers, customers.  You have variables that may account for that, but you don't do a separate breakout for rural, urban, suburban; is that right?

MR. FENRICK:  Unfortunately that data is not available to do that breakout.

MR. MILLAR:  I think we have already discussed this, but if we were to consider the ideal or the perfect cost function, it would be one that contains all of the relevant drivers, and we might expect to see factors and characteristics both for urban-ness that reflect character -- sorry, we might see variables that reflect both urban-ness, to the extent that they influence costs, and then we might also expect to see variables that relate to ruralness; is that right?  I think that is kind of what we have just been discussing, but is that a fair summary?

MR. FENRICK:  You certainly want to include variables that impact -- that are the cost drivers and are statistically significant based on the data, which, that's what we've done here in the study, is include variables that were cost drivers and tested things statistically, because we didn't want to violate our selection criteria.

So given that we did not violate that to include a customer density variable, you know, the approach we took and the model we took is the best available one.

MR. MILLAR:  Yes, so maybe at this point it is actually useful to look at the variables that were used.  I want to start with the Hydro One case.  We have that at page 18 of the compendium.  It might also be helpful -- the variables for the Toronto Hydro case are at page 37 of your report.  I may be flipping -- I am going to compare these, so it might be handy to have both of them available.

Again, it is page 37 of the Toronto Hydro report and page 18 of the compendium for the Hydro One report.  I will be starting with page 18 of the compendium.  Yes.  That is the one.

Okay.  So when we look at the variables that you used in creating your model, first of all, there actually is some degree of overlap between the two.  Some identical variables were used in both models?

MR. FENRICK:  That's right.

MR. MILLAR:  So for example N, the norm of retail customers, then N squared, N times D, and I think "D" is maximum peak demand, these are all things that were used in both models?

MR. FENRICK:  That's right.

MR. MILLAR:  So let's look at some of the areas where they were different.  If we're looking at the Hydro One case, which we have on the screen in front of us right now, there is a couple of unique variables, or at least unique in that they are not also in the Toronto Hydro survey.

There is A), which is square kilometres per customer; is that right?

MR. FENRICK:  That's right.

MR. MILLAR:  There is CSI, which measures a percent customer-service information requests?

MR. FENRICK:  That's right.

MR. MILLAR:  ART, or A-R-T, which is a percentage of territory that is artificial surface?

MR. FENRICK:  That's right.

MR. MILLAR:  And then also W, for extreme weather.

MR. FENRICK:  That's right.

MR. MILLAR:  We talked about some of the measures of ruralness.  Would it be fair to say that the A and the W measures would at least in some part relate to the rural characteristics of Hydro One or any of the utilities in the peer group?

MR. FENRICK:  Certainly A would address the ruralness of the peer group.  I mean, extreme weather can occur -- you don't necessarily have to be rural to incur extreme weather, so I don't agree with the W piece of that question.  But the A certainly addresses the rural aspect.

MR. MILLAR:  That's fair.  Certainly, I mean, Toronto had a large ice storm recently, but the larger your service territory, just generally speaking, are you more likely to have -- be a victim of extreme weather events just because there is more territory to be hit by bad weather?

MR. FENRICK:  Not the way that variable was constructed.  If my recollection is correct, that extreme weather was based on temperature -- looking at the temperature and basically how a cooling degree -- I believe it was an examination of the cooling degree hours and heating degree hours and basically how extreme cold and extreme hot and how that impacted costs.

So that would have no relation to whether the utility is rural or not rural.

MR. MILLAR:  Okay.  If we are looking at the ART, or A-R-T, measure, that would to some extent be a measure of urban-ness or at least suburban-ness?  Is that what is being captured there?  It is a percentage of territory that is artificial surfaces, so I assume that is more likely to be engaged where you are either at a urban or suburban area?

MR. FENRICK:  Right.  That's likely to pick up more of the urban characteristics of the utility, which, you know, we have now replaced with the congested urban variable.

MR. MILLAR:  If we put it another way, 1 minus ART, would that be a measure of ruralness, kind of the flip side of that equation?

MR. FENRICK:  It would be directly -- it would be a measure of the service territory that is not artificial surfaces.  I mean, you have parks and --


MR. MILLAR:  Of course.

MR. FENRICK:  So it would be more -- a rural utility would likely have higher value, but it wouldn't be a direct relationship.

MR. MILLAR:  Okay.  Maybe we can turn to the Toronto Hydro report now, which is at page 37 of the report.  And I want to -- again, we talked about where the variables were the same, but some are different as well with Toronto Hydro.

So if we're looking at the unique variables in the Toronto Hydro report, I start with EI, which is elevation standard deviation.

Is that a weather-related metric?

MR. FENRICK:  No.  What that is -- and it's EL, and what that is is, it is examining the terrain of every utility service territory.  So we have GIS experts that overlay the service territory maps with the terrain changes, so the elevation changes, how hilly, hilliness, if we're making up words in this.

[Laughter]

MR. FENRICK:  So the hilliness of the service territory of each utility.  And the more hilly or changes or mountains that that service territory contains will -- is predicted to increase costs.

MR. MILLAR:  Okay.  Then we have percent CU.  That is percent congested urban, and that is what we have been discussing earlier today.

MR. FENRICK:  Correct.

MR. MILLAR:  Percent AMI, those are smart meters?

MR. FENRICK:  Right.  Yes, that is a new variable we put together looking at the percentage of smart meters in the service territory.

MR. MILLAR:  And we also then -- the next one is percent UG, which is percent underground distribution plant?

MR. FENRICK:  That's correct.

MR. MILLAR:  The next one is percent UGU, which is actually -- you take the percentage that is underground and you multiply that by the amount that is congested urban?  That's a new variable?

MR. FENRICK:  Right.

MR. MILLAR:  And then you have also got an Ontario binary variable and a trend variable.  Is that right?

MR. FENRICK:  That's correct.  Although the trend variable is not new, but the Ontario variable is new because in the Toronto Hydro we have Ontario distributors, whereas in the Hydro One we did not include Ontario distributors.

MR. MILLAR:  Thank you for that.

When we look at the unique variables in the Toronto Hydro, at least as compared to the Hydro One study, would you agree with me that most of these new variables focus on the urban-ness of the utility?  Congested urban?  Smart meters, percent underground, and in particular percent UGU, which is underground times congested urban?

MR. FENRICK:  Well, some of them, some of them do.  Obviously the percent congested urban focuses on the urban-ness.  That is what it is meant to do.

Percent AMI meters does not -- that's really not tied to ruralness or urban.  In fact, in the States it is mostly more of the rural utilities that will engage in percent AMI or will engage in AMI, because -- so they don't have to send out trucks and read meters.  There is a cost advantage the more rural you are to having AMI meters.

The elevation standard deviation, I would say that is probably more on the rural side.  I know Toronto Hydro's value is low.  You know, there could be cities that have more terrain changes, but that is likely more of a rural variable.

The percent underground, that variable, that captures -- given that we have an interaction term with the -- you know, we have the percent underground, then the percent underground times the congested urban.  The percent underground by itself is essentially measuring the costs of undergrounding in non-congested urban areas.

So I would say that's -- you know, that is not necessarily an urban variable. That is measuring undergrounding costs and adjusting for that in non-congested urban areas, essentially because it is a lot less costly to underground in areas where you can direct bury the lines and you don't have to encase them in concrete and all of that fun stuff, versus the percent undergrounding times the CU.  That is focussed on the undergrounding costs in congested urban.

So I would actually characterize it as a mixed bag in that regard.

MR. MILLAR:  So we could agree at least congested urban, that is obviously a measure of urbanness?

MR. FENRICK:  Yes.

MR. MILLAR:  And percent UGU, which is underground multiplied by congested urban, that is definitely an urbanness measure?

MR. FENRICK:  Right.  That's the cost drivers -- it is picking up those cost drivers.

MR. MILLAR:  Percent underground may partially be an urbanness measure, but not entirely perhaps?

MR. FENRICK:  Not entirely, yeah.  There's a number of rural utilities in the States that will underground lines because it is cost-effective.

MR. MILLAR:  So is it fair to say, if we compare the two lists, you are accounting for urbanness in more ways in the Toronto Hydro study than you did in the Hydro One study?  You don't have that CU and UGU metric in Hydro One?

MR. FENRICK:  Right.  But we took out the percent artificial surfaces variable, and we -- I mean, we added the underground variable, the percent underground in the percent underground times percent CU because in the Hydro One case, PEG included in undergrounding -- it was actually a percent overhead variable, so that was one of the disagreements last time.

So to address that, we included the undergrounding variable.  But I would say it is again a mixed bag.  We took out a variable, the artificial surfaces, and replaced it with the congested urban-related variables.

MR. MILLAR:  If we look at percent congested urban and the percent UGU down further on the table, they both have very high -- or at least relative to the other measures, very high estimated co-efficients and T statistics, is that fair?

MR. FENRICK:  Yes.  With the T statistics meaning that they're highly statistically relevant, and it is an important cost driver to include.

MR. MILLAR:  Right.  Which was not included in the Hydro One study?

MR. FENRICK:  Correct, yes, we did not have those variables put together at the time.

MR. MILLAR:  Maybe we can go -- I think it is page 2 of the compendium.  Maybe I have the wrong page.  I may have the wrong page.

What I want to talk about was the time period for the two studies.  The time period for the study for the Hydro One Networks distribution case, the sample period was 2002-2015.  Is that correct?

I'm sorry, it's page 17 of the compendium and page 2 of that document.

MR. FENRICK:  Right.  For the U.S. distributors, the sample period was 2002 to 2015, with the exception that I believe the rural cooperatives, we only had data through 2011 or I think -- I believe it was, but for the investor owned utilities.

MR. MILLAR:  For the IOUs, it was 2002 to 2015?

MR. FENRICK:  Right.

MR. MILLAR:  And for the current case, the historical sample period is 2002 to 2016 for the U.S. utilities?

MR. FENRICK:  With the update to 2017 included in the reply report, but that's right.

MR. MILLAR:  Okay.  So that has now been updated to 2017.  And the data was slightly different for the Ontario utilities, you had 2005 to 2016?

MR. FENRICK:  That's correct.

MR. MILLAR:  But with respect to the U.S. utilities, it's almost complete overlap, right?  In the initial report, there was one additional year of data, and I guess in the update there's two additional years of data.  But otherwise, the time period was identical?

MR. FENRICK:  The start year was identical, right, and then we took the most recently available data, which -- yes, it's a two year difference now.

MR. MILLAR:  So as between the Hydro One study and the Toronto Hydro study, you would agree first that we have almost the same time period, although slightly different with two additional years of data for the Toronto Hydro study.  And we also have a very large degree of overlap with respect to the investor-owned utilities.  Is that right?

MR. FENRICK:  With respect to the investor-owned utilities, yes.  Keep in mind for the Hydro One we added 300-some rural electric cooperatives into the sample.  So the sample itself was vastly different.

But in relation to only the investor-owned utility portion, that's correct.

MR. MILLAR:  And obviously those investor-owned utilities were included because you felt that was relevant for the peer group?

MR. FENRICK:  For Hydro One?

MR. MILLAR:  For Hydro One, yes.

MR. FENRICK:  Yes.  Those are the larger utilities and Hydro One, as far as size, is large.

MR. MILLAR:  And as we have discussed, many of those Utilities, the investor-owned utilities would have significant urban areas.  They might have some congested urban, but they would also have rural and sub urban areas as well?

MR. FENRICK:  Correct.

MR. MILLAR:  And we have agreed that Toronto Hydro is, at least to some extent, unusual compared to most of the utilities in the peer group, in that first it has a relatively high congested urban area, and also that it has no real rural areas.  Did we agree on that?

MR. FENRICK:  I recall I didn't want to say there's no other utilities that have no rural areas.  I would need to examine that.  But certainly the first part of your question is right.  The congested urban percentage for Toronto Hydro is certainly on the high end, with only Consolidated Edison being higher.

MR. MILLAR:  I didn't say there were no utilities that would...

MR. FENRICK:  Okay, good.  Then I can agree with that.

MR. MILLAR:  As I flip through, New York obviously would be very similar to Toronto.  I didn't really notice any others that didn't appear to have any rural areas.  But I think we can agree at least most have significant -- or have some rural areas that are part of the service territory, is that fair?

MR. FENRICK:  That's fair.

MR. MILLAR:  Okay.  So we have very similar time periods and at least with respect to the IOUs, we have a very similar peer group.

And yet we have very significant differences in the cost function specification between these two models.  Is that a fair statement?

MR. FENRICK:  That's a fair statement.  There's certainly different variables.  For the reasons cited, we constructed a couple of new variables, as well as it's what you would expect, given the Hydro One sample included, you know, 300 other utilities into the sample.

This is a sample of 380 utilities versus 90 here.  So the sample was vastly different.

MR. MILLAR:  Sure.  But those variables had to be relevant for the peer group that included the IOUs as well?

MR. FENRICK:  The variables, right, were estimated with the investor-owned utilities included in the sample.

MR. MILLAR:  Okay.  I don't think we quite agreed that the variables tended to focus more on ruralness issues for Hydro One.  I think we weren't quite seeing eye to eye on that.

And with respect to the extent that the Toronto Hydro study focuses on urban variables that Hydro One didn't, I think you agreed there were some urban variables that were added that were not in the Hydro One study, but there were also some other measures that have been added that weren't necessarily related to urbanness.  Is that fair?

MR. FENRICK:  That's fair.  I mean, we did add the congested urban, as we talked about, in the congested urban times the undergrounding.  But keep in mind we then took out the percent artificial surfaces in the Hydro One case.  So it was kind of -- it was a balanced, mixed bag there.

MR. MILLAR:  Okay.  Maybe I can kind of cut to the chase on all of this.

Which of these models is the better representation of the cost function?  Which one of these is more right?

MR. FENRICK:  Given you're developing a cost function, you are estimating a cost function based on the sample that you have and the one that you put together.

In the Hydro One case, we put together the rural electric co-operatives and added what to the data set because developing and including rural variables into that model was very important, given the rural nature of Hydro One.

And so we estimated a model that at the time was the best cost function, given that sample and given what we were trying to accomplish, which was to develop the best cost function given a sample that encompassed Hydro One and their ruralness.

In this case, in Toronto Hydro, we have advanced the congested urban variable.  We didn't have that before.  So that is certainly an improvement over the Hydro One cost function, but we have a sample here that is now more appropriate for Toronto Hydro, which is the investor-owned utility, plus six other Ontario distributors with congested urban.  So we have a different sample here.

And so then we're developing a cost function that fits best, that more appropriate sample for Toronto Hydro, with the improvements in the variables.

MR. MILLAR:  Put it a slightly different way, if you ran Toronto Hydro through the Hydro One model, you would get a different result, because you are using different variables.  Is that fair?

MR. FENRICK:  We haven't done that, but I assume you would get a different result, yes.

MR. MILLAR:  Vice versa as well.  If you ran Hydro One through the Toronto Hydro model you would presumably get a different result because you have different variables?

MR. FENRICK:  Presumably, yes.  Mr. Millar, I might add, those results would be less accurate, though, than the ones we presented, just because the samples -- the sample in the comparator group was tailored to the studied utility.

MR. MILLAR:  We talked about that earlier, and you are certainly the expert on this and not me.  I guess what I am still struggling a little bit with is, you want to develop -- when you are developing your peer -- you know, I think we already went over this before, and you gave me the answer, and if I didn't understand it that's my fault and not yours, so I will have to rely on the transcript for some of that.  We had a discussion about that in the past, but I don't have a better way to articulate my inchoate concerns.  I will rely on the questions I have already asked.

Let me just shift gears, and I think we are getting close to the end here.  Just a couple of questions on the update or reply report that you filed and that you discussed in your examination in-chief.  That's the report you filed May 31st, 2019.  You are familiar with that, obviously.

MR. FENRICK:  Yes.

MR. MILLAR:  Your name, I don't think, is actually on it, but you were the chief author?

MR. FENRICK:  Yes, I was the chief author.  The page right after the front page there is the contact.

MR. MILLAR:  You are the contact.

MR. FENRICK:  Yes.

MR. MILLAR:  But you can confirm you were the chief author of this report?

MR. FENRICK:  Yes.

MR. MILLAR:  And you didn't prepare this report or file it pursuant to any procedural order or other direction from the Board?  It was something you decided to prepare with your client and you decided to file it?

MR. FENRICK:  Yes, that's correct.

MR. MILLAR:  Okay.  Just very generally, and I don't want to get into specifics here, but as we read through it, largely what it appears to us to be is kind of a compare and contrast study, which compares your results with those of PEG's, and you also raise some critiques of some of the things PEG has said.

Would it be fair to say by and large it is not new evidence so much.  I think there may have been some updates, some minor things, but this isn't a fresh report seeking to set out a whole raft of new evidence.  It is largely a response to what PEG has filed and your commentary on that.  Is that a fair summary?

MR. FENRICK:  We did update the model to 2017, added the 2017 data to the results.  Otherwise, yes, it is a reply to the PSE or the PEG report and their interrogatories.

MR. MILLAR:  Can we go to page 20 of the compendium, please.  And this is from page 4 of your report.

This is a, I think a table you already discussed with your counsel, Mr. Sternberg.  It compares the total cost results from your analysis with PEG's and it also uses the three-year rolling average and determines a stretch factor.

And that is what you discussed with Mr. Sternberg previously.  Is that right?

MR. FENRICK:  That's right.

MR. MILLAR:  Now, a lot of the analysis in this table is focused on both Toronto Hydro's custom IR plan for the last period, which was 2015 to 2019, and for the proposed 2020 to 2024 plan, which is the subject of this application.  Correct?

MR. FENRICK:  Correct.

MR. MILLAR:  And so just by virtue of the years we're using, most of the data in this table is from forecasts.  Correct?  For example, 2019 to '24 hasn't happened yet or 2019 is not finished, so that is -- those are forecasts?

MR. FENRICK:  Right.  Those are the company's forecasted spend levels, proposed spend levels that we're inserting into the future forecasted years to benchmark.

MR. MILLAR:  Is 2018 forecast or actuals?

MR. FENRICK:  I believe those were still forecasted as we did the research.  I believe -- subject to check I believe those are still forecasted for the company.

MR. MILLAR:  That's what we thought as well, but I wanted to confirm that.

So when we look at this table, only three years, '15, '16, and '17, are based on actuals?

MR. FENRICK:  That's correct.

MR. MILLAR:  And you will agree with the forecasts obviously a utility does their best, but events happen, and we don't know for certain whether these forecast numbers will in fact be the real numbers.  Is that fair?

MR. FENRICK:  Right.  That's fair.  If we fast-forward to 2025 -- and we could get the actuals -- you know, to the extent that the actual spending was different, those numbers would be different.

For instance, if spending was lower than the proposed amounts, you know, the benchmarking would improve.  Conversely, if it's higher the benchmarks would be worse.

MR. MILLAR:  Sure.  And indeed, we would almost be surprised if you and I were to sit down in 2025 and redo this chart, we'd almost be surprised if it turned out to be exactly right.  Is that fair?  It might not be different by much, but these are forecast --


MR. FENRICK:  Yes.  Given the -- some uncertainty in forecasts, I would think that would be fair.

MR. MILLAR:  With the stretch factor update it is based on a three-year rolling average for the three years previous; is that correct?

MR. FENRICK:  In those columns that is how we presented that.  I mean, that is how the fourth-generation IR stretch factors are calculated.

My recommendation is based on the CIR average of the minus 3.5 percent during that period, which that falls into a .3 percent stretch factor.  Likewise, PEG's stretch factor recommendation of .45 percent is based on the CIR average.

However, we're showing there if you did things according to the fourth-generation IR, their stretch factor recommendations would actually be mostly .3 for our study, .15 for the first year, and PEG would mostly be at .3, but then .45 at the last year.

MR. MILLAR:  If we look again at the rolling average, you present the data for, I think it is seven years, is that right, 2018 to 2024?

MR. FENRICK:  Seven, yes.

MR. MILLAR:  And only one of those years, 2018, would be based entirely on actuals.  Is that fair?

MR. FENRICK:  Yes, that's fair.

MR. MILLAR:  Madam Chair, that completes Staff's examination, but I have been taken on a pro bono retainer by Ms. DeMarco --


[Laughter]

MR. MILLAR:  -- to ask just a couple of questions on behalf of her, so again, Mr. Fenrick, was -- Ms. DeMarco couldn't be here today, so in hope of getting you back to the comforting confines of Madison for the weekend she asked that I ask her questions for her.

So there's just a couple here.  I am going to read them essentially as she presented them to me.  I hope -- again, they're her questions, not mine, so I will have limited ability to follow up, but I'm hoping you can give as expansive an answer as you can in trying to discern exactly what it is she is getting at here, because I have limited ability to follow up on them.

MR. FENRICK:  I understand, yes.

MR. MILLAR:  Okay.  Question one:  Can you confirm that the econometric benchmarking analysis of Toronto Hydro's total costs and reliability is retrospective or backward-looking and uses historical data to produce the benchmarking evaluation?  If not, please explain.

MR. FENRICK:  I suppose this limits my ability to ask clarifying questions too.

[Laughter]

MR. MILLAR:  Definitely.

MR. FENRICK:  In constructing and estimating the co-efficients in the model, that we were using all historical data to develop those cost drivers and the cost impacts of those cost drivers in coming up with those co-efficients and the estimates, that's all based on historical data for the U.S. and Ontario distributors.

If I can just follow on, we do, as we just talked about, Mr. Millar, we do project benchmarks for the company through the 2024 period.  So in that respect, it is not purely historical, in that we're calculating benchmarks, but the model that is doing that and making those calculations is based on historical data.

MR. MILLAR:  Okay, thank you.

Can you confirm that in order to arrive at the recommended stretch factor of 0.3 percent you then compared the expected costs produced by the benchmarking evaluation to Toronto Hydro's historical and forecasted costs?

MR. FENRICK:  Yes.  There's a comparison between, in each given year, the model after we do the estimates, it essentially develops a long equation that can then be -- we insert the variables, and that produces a benchmark cost expectation in each year, both historical and in the forecasted period.  And then we compare that benchmark expectation to Toronto Hydro's actual or forecasted costs.

MR. MILLAR:  Great.  And finally, can you explain whether the recommended stretch factor for the custom IR period and the underlying benchmarking includes any adjustments or predictions concerning how distributed energy resources may produce total cost savings and/or reliability improvements, or otherwise affect the industry?

MR. FENRICK:  I would be hard pressed to comment on if there's any incorporation -- we got the reliability projections directly from Toronto Hydro, so that is out of my realm to know if those incorporated any sort of DER projections or anything.

We also, you know, received forecasts on peak demand and items like that.  But that came directly from the company, so I can't really comment on if those incorporated those aspects or not.

MR. MILLAR:  Okay, thank you.  That is very helpful.  Those are Ms. DeMarco's questions.  Those are Staff's questions and I thank you for your time.

MR. FENRICK:  Thank you, Mr. Millar.

MS. ANDERSON:  Thank you, Mr. Millar.  I have 12:50 and we will take a one-hour lunch break.
--- Luncheon recess taken at 12:50 p.m.
--- On resuming at 1:55 p.m.

MS. ANDERSON:  Okay.  We are back.  And those of you who have checked your e-mails saw that there is a revised hearing schedule that completes Mr. Fenrick today.  It is our intention to do that.  So I ask everyone to be very mindful of their time estimates and sticking to them so that we can conclude at the end of the day.

With that, we are ready for Dr. Higgin.
Cross-Examination by Dr. Higgin:

DR. HIGGIN:  Thank you, Madam Chair.  Good afternoon, Mr. Fenrick.

MR. FENRICK:  Good afternoon.

DR. HIGGIN:  First we will deal with the compendium.  It is a little more complicated than the standard, and that relates to the fact that some of the pages were materials that we were referred to by PSE in their interrogatories.  So some of their data sets and so on we were referred to.

So the copy you have with you is redacted.  I did give counsel and the witness an unredacted copy, because they have access to that information.

MS. ANDERSON:  So I am clear, did we get the redacted ones?

DR. HIGGIN:  You got the redacted.  I have the redacted materials here, and as we proceed I can circulate them as we go.

MS. ANDERSON:  I just wanted to know whether I have to keep this locked up and confidential?

DR. HIGGIN:  No, no, it is redacted.

MS. ANDERSON:  Good.

MR. STERNBERG:  I had -- the witness right now in front of him has the redacted.  I can give him the unredacted, which I had taken back, if you would like the witness to have it.

DR. HIGGIN:  That's fine.  We will be referring to those pages.

MR. MILLAR:  So Madam Chair, right now why don't we mark the Energy Probe compendium which is redacted, and that is K9.3.
EXHIBIT NO. K9.3:  REDACTED ENERGY PROBE COMPENDIUM FOR PANEL 5.

DR. HIGGIN:  Maybe just to be clear, if anybody wants to mark that it is redacted, it might help.

So the next issue, Madam Chair, that goes with this is, of course, how to proceed.  I had a discussion with counsel for the Board Staff and Toronto Hydro, and I think we think it would be best to just -- me to stop the cross-examination when I come to that page that I need to ask about, and then I will make that note, and then we will make sure that the unredacted material is available.  But I am in your hands as to how you would like to do it.

MS. ANDERSON:  Fine.  As long as we can do it efficiently --


DR. HIGGIN:  Thank you.

MS. ANDERSON:  -- and I need to know when we go in camera, and I am looking around, and Mr. Shepherd, you have signed the undertaking?

MR. SHEPHERD:  Just now.

MS. ANDERSON:  Okay.  Thank you.  So I don't see anyone else that has to leave, which is --


DR. HIGGIN:  We would have to go off air --


MS. ANDERSON:  -- but --


DR. HIGGIN:  -- thank you, I will make a note.  There is only three places that I will be doing that.

MS. ANDERSON:  Okay, thank you.

DR. HIGGIN:  Thank you.

So I would like to start by just giving a bit of the background to where I am going to go, and just to note that my focus is on the total cost benchmarking and the model, only for about 15 minutes, maybe, hopefully.  Most of it will be on the reliability benchmarking and the model that relates to that.

You can understand from the past that my focus is on reliability.  Okay.

MR. STERNBERG:  Sorry to interrupt.  I've just been told that -- I am not sure if we have -- do we have a soft copy so that we can operate the monitor for the compendium?

DR. HIGGIN:  We have other copies here.  Electronic?  No.  The issue with that was I tried to send it this morning, but I can't get out of this room on my e-mail, and basically Ms. Ing has got a copy of the --


MR. STERNBERG:  We all in the room have hard copies.

DR. HIGGIN:  -- so she could provide it to --


MR. MILLAR:  Ms. Ing has just sent it to everybody.

DR. HIGGIN:  Okay.

MS. ANDERSON:  The non-confidential version --


DR. HIGGIN:  Just wait until it arrives?  I hope it is quicker getting in than getting out of here.

MS. ANDERSON:  We will start, and if we're having difficulty following, as long as Mr. Fenrick can follow, that's important.

DR. HIGGIN:  Right.  So just as a segue here, what my focus is, I am trying to understand better the differences in inputs and other assumptions between the PSE and PEG total cost benchmarking studies that may contribute to the different benchmark comparisons and recommendations that have been filed in evidence.  So that is the focus.  Why do I have that focus?  Because I have been in many of these proceedings across the country, the latest one in Quebec, and these differences have caused great problems for both intervenors and the regulator, these differences how to deal with them, okay?

Would you agree that has been the case, if you look at Alberta, for example?

MR. FENRICK:  There are certainly differences between consultants and their models in other proceedings.

DR. HIGGIN:  All right.  Thank you.

So in-chief Mr. Fenrick addressed the need for consistent data between the studies.  You are in this case PEG and yourselves.  In fact, you spent a lot of time pointing out some of the issues and differences between yourselves and PEG this morning, partly in your rebuttal evidence and so on.  Am I correct?

MR. FENRICK:  That's correct.  The first part of your question, did you say that the data sets were consistent?

DR. HIGGIN:  No, I --


MR. FENRICK:  Maybe I misunderstood.

DR. HIGGIN:  No.  I said you thought that it was a good idea -- I remember you saying that -- for the data sets to be consistent.

MR. FENRICK:  Between PSE and PEG?

DR. HIGGIN:  Yes.

MR. FENRICK:  Well, I certainly think our data set is better.

DR. HIGGIN:  Is better?

MR. FENRICK:  Given that it includes Ontario distributors, six Ontario distributors, whereas the PEG I think is a U.S. only.

DR. HIGGIN:  So my first group of questions relate to that data set.  And so if you could turn up page 4 of the compendium.  So this is a question, and this is some of the difficulties we've had, Mr. Fenrick.

So if you look at the response to our question (b) -- sorry, (b) and (c), and then look at the response.  The response says "please see the working papers".  Now, when you go in the confidential files, you will find many files with many tabs and information, and I have had quite a bit of trouble trying to look into those files and determine for those two items.

So can I ask a favour here to give me the references specifically, rather than just pointing to the working papers that you do here.  Just to repeat, it is to do with the congestive urban variable, a very important component here, and then comparing the Toronto Hydro and the averages for that and the U.S. sample.  Those were the two questions.  If you can help me with the references.

MR. FENRICK:  I know the Excel sheet is off the top of my head called modelling data set, and it is an Excel spreadsheet.  I couldn't tell you off the top of my head what columns those variables are in.

DR. HIGGIN:  So could I ask for him to provide that information to me so --


MS. ANDERSON:  Can we have an undertaking for those references?

MR. STERNBERG:  Yes.  We will do that.

MS. ANDERSON:  Seems more efficient.

DR. HIGGIN:  So --


MR. MILLAR:  J9.1.
UNDERTAKING NO. J9.1:  TO PROVIDE THE SPECIFIC SPREADSHEETS AND TABS IN THE WORKING PAPERS.

DR. HIGGIN:  It is to point to the specific spreadsheets and tabs that are in the working papers, thank you.

So now moving forward here --


MR. SHEPHERD:  If I could interject, Madam Chair.

MS. ANDERSON:  Just one sec, Dr. Higgin.

MR. SHEPHERD:  Is there any reason why they can't just provide a table of these numbers?  Because what is being proposed is we be directed to confidential working papers, but surely a table that shows what these numbers are for the various utilities and the data set would not be confidential.  And you would be able to just give it to us.

Congested urban variable we have anyway somewhere else, and the other two are pretty straightforward.  Can you just give us a table with these?  And then we don't have to -- that could be your undertaking, and then we don't have to go into the working papers at all?

DR. HIGGIN:  I am fine with that, Mr. Shepherd.

MR. FENRICK:  I think my comment would be, providing the data for all of the individual observations, I think providing the averages which is part (c), because then the data is essentially hidden if you will, I would be reluctant to publicly -- make publicly available the underlying data for all of the observations.

MR. SHEPHERD:  You have given us the congested urban variable for each of the companies in your data set, right.

MR. FENRICK:  Yes.  We listed that in the table in our report and we provided that.

MR. SHEPHERD:  So why would undergrounding percentages or rural variable be confidential?

MR. FENRICK:  There was substantial work to gather and collect that data, so we would like to -- there's commercial purposes to protect it.

MR. SHEPHERD:  Madam Chair, I don't see any reason why this couldn't be put on the record.

MS. ANDERSON:  We have declared the working papers confidential already, so to reopen that question at this late stage seems a little inappropriate.

MR. SHEPHERD:  That is exactly my point, Madam Chair. I am not reopening that.  I am saying don't make us go to the working papers which are confidential.  Give us the data that Energy Probe asked for and it would not be confidential.

MS. ANDERSON:  But it would require us to go back over the decision that this was proprietary information, and so it is kind of late in the game for that.  So I think we ask that it be very precise references that are provided so that people aren't digging through a spreadsheet model.

But you know, to reopen that whole question just seems a little late.

DR. HIGGIN:  Thank you.  So can you please turn to page 6 and this is an interrogatory that we asked -- sorry, Staff asked at 1B-Staff-41, and could you look at the highlighted area?

We're talking here about why you added the Ontario distributors and the rationale for that. So just go over that.  There's been some discussion.  And then I would like to proceed further, thank you.

MR. FENRICK:  Absolutely, Dr. Higgin.  The rationale was, in the last application we presented, PSE presented a U.S. plus Ontario data set and also a U.S.-only data set, and provided results for both of those in relation to Toronto Hydro.

PEG, the Board Staff's consultant, put forth a U.S.-only data set and results, and then discussion ensued, you know, a technical conference hearing, et cetera, and most of the discussion centered around the U.S.-only data set, since that was what PSE and PEG had in common as far as the data set.

And in the Board's decision, I don't believe that was -- at issue was the using the U.S.-only data set.

So we began this research from that foundation in 2014 and 2015 of starting with the U.S.-only data set.

But then since we calculated this new congested urban variable and have improved the model to account for those challenges, we thought it would be most reasonable to supplement that data set with the Ontario distributors who have congested urban and met that definition.

So we supplemented that U.S. only data set with the six Ontario distributors, plus Toronto Hydro, that had that congested urban.  So that is basically the process that we went through to come up with the data set we used.

DR. HIGGIN:  Now very importantly, you used the word "some" Ontario and you just explained who they were.  You thought they were utilities that had congested urban areas, correct?  That's why you chose those six?

MR. FENRICK:  We examined all of the cities in Ontario that had populations over 200,000, just like we did for the U.S., and examined those cities.  And if they met the criteria that they had congested urban, then we included those Ontario distributors.

DR. HIGGIN:  Kitchener Wilmot has 93,000 customers.
Why were they in?

MR. FENRICK:  The city it itself has a population above 200,000.

DR. HIGGIN:  Okay.  The city, not the customers.

MR. FENRICK:  Right.  So our first examination is we looked at the cities, you know, should we look -- first question is should we look at the city, and look at the mapping.

So we looked at the cities that had a population of200,000 or above.  And to the extent that we saw that, yes, there is some congested urban service territory in the city, then we mapped and calculated the variable for those utilities that are serving that city area.

DR. HIGGIN:  But you used for your data set -- the first screen is number of customers, correct?

MR. FENRICK:  No.  That's not correct.  The first -- well, the first screen was to use the U.S.-only data set and investor-owned utilities.  The second screen was, does the -- for adding and supplement the Ontario distributors, do they have congested urban.

DR. HIGGIN:  So number of customers is irrelevant to your data, because that is what I am going to go to next.  Could I now say I want to talk a -- look a bit at the data set and I am not sure -- and this is the problem -- whether it is the same numbers in the table in the report, or there is a difference.

That's why I was cautious.  So we now need to look at the data set from the confidential files.  So that is what I am going to do and I have copies here of this and the other confidential materials.

MS. ANDERSON:  Okay.  You are going to refer to confidential information?

DR. HIGGIN:  Yes, I am.

MS. ANDERSON:  We need to go in camera.

DR. HIGGIN:  That is just so I know --


MS. ANDERSON:  So I am clear, what you are handing out now is a confidential document that cannot be left lying around.

[Dr. Higgin distributes document]

DR. HIGGIN:  So that is what I am handing out.  So just, Mr. Fenrick and perhaps --

MS. ANDERSON:  I know the court reporter is waiting.

Okay.  So we're going to go in camera?   We are off the air, mics are off.
--- On commencing in camera at 2:10 p.m.

[Page 117, line 23 to page 121, line 13


have been redacted.]

[Page 117, line 23 to page 121, line 13


have been redacted.]
--- On resuming public session at 2:19 p.m.

DR. HIGGIN:  And I am going to go to the --


MS. ANDERSON:  We are back on the air.

DR. HIGGIN:  -- compendium, and I am going to go to page 9.  And I am just going to reiterate a little bit of what you discussed this morning, which is about response to the Board's concerns in the last proceeding.  So that is what this interrogatory that is EP 1B-EP-12 talks about.

I have highlighted the three things that you have mentioned in this response, including the 200,000.  And then what I would just like to understand is how many utilities are there in the sample?

MR. FENRICK:  There are 90, including Toronto Hydro.

DR. HIGGIN:  You say here 40 utilities have a percentage of congested urban assigned to them.  What about the other 15?  50, sorry.

MR. FENRICK:  I believe it said now over 40 utilities.  I don't have the exact -- it is over 40.  So it is 40-some that do and 40-some that don't have any congested urban.  I could count them, but that would take a while.

DR. HIGGIN:  That is where I was going, Madam Chair.  The sample is a mix between utilities that do and utilities that don't.  Is that my -- is that correct?

MR. FENRICK:  That's correct.  For the U.S. utilities we included all of the investor-owned utilities that had good data.  We also excluded for mergers and things like -- items like that, but we used all of the U.S. data set and then we supplemented with the Ontario that had only congested urban or had congested urban service territory.

DR. HIGGIN:  Had you picked six that had congested urban for Ontario?

MR. FENRICK:  We didn't pick six.  We chose the criteria and then examined --


DR. HIGGIN:  So all 70 utilities to get there?

MR. FENRICK:  We looked at all of the cities in Ontario that had populations above 200,000.

DR. HIGGIN:  Okay.  I've got it.

MR. FENRICK:  Which is in essence looking at all 70 utilities.

DR. HIGGIN:  I disagree.  Many of them are in small communities with less than 1,000.

MR. FENRICK:  Given that we were looking, if I could clarify, given that we were looking only at 200,000 and above, we examined all of the Ontario cities that met that criteria.

DR. HIGGIN:  So we have done enough on that particular generation of the urban variable.  We will come back to it, because it is intrinsic to the whole way the model has been built.

So I don't need to go through CDM expenses.  You've got a clear way of them being excluded.  Then I need to come to the third item, which you discussed this morning with the asset price inflation for future years.  You discussed how you made this adjustment, and the question I am having is really, why are you making the analogy to Oshawa PUC and that research?  That is what I am trying to understand.

MR. FENRICK:  I think it goes back to the genesis of the discussion back in the last application, where you need to make -- in the econometric data set, you need to make an assumption on the future years, the forecasted years, and what that inflation rate is for the asset price.

We used last time the historical growth rate in the Handy-Whitman Indexes for the electric distribution industry, and that was -- we have that in that response here that produced a 4.55 percent.

In that proceeding, PEG essentially said that that seemed high to them.  And, you know, a number around 2 percent seemed more reasonable, and, you know, we had a discussion on that point.

When the Board decision came out, they said essentially that the 2 percent seemed more reasonable to the Board as well.  So given that direction, we modified that assumption in the model to fit, and subsequent to that after the -- I believe it was after the decision, PEG produced work for Oshawa PUC, where they made -- they needed to make an asset price assumption for forecast years.

And this is what they did.  They used the Conference Board of Canada for Engineering Structures, Electric Power Generation, Transmission, Distribution to form the basis of that assumption.

So we thought, given that that was -- that was a good candidate to have as using for the assumption that it
met -- we felt it met the Board's direction and that it certainly brought that number closer to 2 percent and down, but also had an underpinning of data.

So that is why we went with that route.

DR. HIGGIN:  So that is one area that PEG did it right?

MR. FENRICK:  I think the 2.18 percent is on the conservative end of things.

DR. HIGGIN:  So you don't agree with it?

MR. FENRICK:  I think that as we talked about earlier you come up with a forecast -- you know, I'm an economist.  You come up with forecasts, and there's a range there of what might be reasonable.

And so I think looking at the historical asset inflation is reasonable.  I don't think what we did last time was wrong.  But this is a way to address -- the Board make sure that in that range this is certainly on the conservative side of what I would consider conservative or low, but it's in that range of coming up with a forecast and doing the best we can.

DR. HIGGIN:  It's reasonable.

MR. FENRICK:  Yeah, I think it is in the reasonable range.

DR. HIGGIN:  Thank you.

MS. ANDERSON:  Dr. Higgin, did we get the compendium electronically yet?  Do we know?  I'm sorry.  We do have it?

Were you on page 10 of your compendium?  I am trying to follow.

DR. HIGGIN:  Yes.  I am on page 10, talking about the asset price inflation for future years.  Okay.

MS. ANDERSON:  Okay.

DR. HIGGIN:  Which is what Mr. Fenrick has dealt with now.  I would like to now move on to the compendium.  I will be more clear about the pages.

I would like to go to page 13 of the compendium  This is an interrogatory that Energy Probe asked of PEG, and it is L3-EP-73, PEG Board Staff.

What we asked here, we were trying to understand this question of how these differences between the PEG assumptions and so on and PSE may influence -- I use the word influence -- the results for the two consultants.  That is what we're trying to explore here.

PEG basically provided us with this comparison table in the interrogatory response.

MR. FENRICK:  Dr. Higgin, if I might?  I believe this was to PSE, not to PEG.  This was to us.

DR. HIGGIN:  Oh.

MR. FENRICK:  Yes.

DR. HIGGIN:  You did the original one, did you?

MR. FENRICK:  Yes.  I believe this is PSE's response.

DR. HIGGIN:  Yes, okay.  Sorry, my mistake.  Thank you for the correction. So this is PSE.

You reference -- perhaps I got confused by the fact that you referenced Kaufmann, et cetera, in the note.

So what I did then here was to ask -- you see, I am still confused because this is your response, yes.  But we did originally ask PEG whose table is it. That is the question I am coming to.  You didn't generate the table?

MR. FENRICK:  The table in the interrogatory?

DR. HIGGIN:  Yes.

MR. FENRICK:  No, I don't believe that was --


DR. HIGGIN:  Just to be clear, this table was produced by PEG in response to another IR.

MR. FENRICK:  Okay.

DR. HIGGIN:  Okay?  Then I am asking here for PSE to make comments with respect to those aspects of the differences between PEG and PSE.  That's what I am going to go to.

So we asked you to add a column, hopefully that would make it simple.  But anyway, your response, which is on page 15, okay.  You picked on several of the items.  You chose these ones to comment on.  Am I correct?

MR. FENRICK:  I believe these were the differences -- we commented that when we saw a difference between what PEG did and what PSE did, those are the ones we commented on.  We didn't comment on the ones where it was similar or the same.

DR. HIGGIN:  So let's just go through those briefly.  The important thing is, what is the directional impact of the differences?  That was the question.  We actually asked you to put arrows on them, but anyway, to make it simple.

So the first one is, you said adding the distributors to the sample decreased Toronto Hydro's total cost benchmark.  So would you just please explain briefly what that means?

MR. FENRICK:  Sure.  What that means is -- and keep in mind above that we didn't necessarily run all of these through a model.  There wasn't time for that.  So this is basically my impression of what would happen, just to try to be as helpful --


DR. HIGGIN:  It was an intelligent guess by you?

MR. FENRICK:  An estimate of what I think the directional change would be, just to be as helpful as possible.

What that means is that adding the Ontario distributors, those six distributors with congested urban territory, decreased -- likely decreased Toronto Hydro's total cost benchmark, meaning it made the score worse for Toronto Hydro.

So adding the Ontario distributors worsened the score for Toronto Hydro, or made it higher, which is why I didn't put the arrows because I knew that would be very confusing.  If it decreases the benchmark costs, that actually increases the benchmark score and makes things worse for the company, the score.

So that is what that means; adding the Ontario distributors worsened the benchmarking score.

DR. HIGGIN:  Okay.  Can we quickly go through and if you have any comments on the other ones and particularly, I think important is pensions and benefits.

MR. FENRICK:  You want me to comment on...

DR. HIGGIN:  Yes.  There is obviously a difference.  Perhaps start with the difference between you and PEG, and then say by you including them in your data set.

MR. FENRICK:  Yes.  We included pensions and benefits in our data set.

The reason why is the Ontario data, we noticed the pensions and benefits aren't clearly disaggregated in the data set.  So it wouldn't have been fair to the other Ontario distributors we're including in the data set to -- if we subtracted out Toronto Hydro's full pension and benefit costs, but the other ones -- you know, it is not properly did Is aggregated.

So we included the pensions and benefits for all of the utilities just to assure we had cost consistency between the sample and Toronto Hydro.

DR. HIGGIN:  So back to the consistency issue again.

MR. FENRICK:  Yes.

DR. HIGGIN:  Thank you.  Do you wish to comment on any of the others that you would like to -- most of them seem to have little affect when I look at them.  Is there one that you think might have some significant affect?

MR. FENRICK:  There is a number of these that could have a significant affect.  For instance, PEG goes back to 1964 when developing their capital cost series.

DR. HIGGIN:  Right.

MR. FENRICK:  There is no way for us to verify that data and know -- you know, we can't go back to the raw data sources.  We asked PEG for those.  They could not or did not provide them.

So there is no way for us to know if that's been done properly, and there is no way for us to know if that is a significant issue or not.

My impression is if all of the data was gathered correctly since 1964, it would have a very -- it would have a negligible or small impact on the results.

But given they're going back 55 years, we don't know if that is having a significant impact on the result or not.  So that's one issue.

DR. HIGGIN:  What about the percent plant underground?  There seemed to be some significance to how that was dealt with.

MR. FENRICK:  Right.  So that was -- that is also a difference in the model.  I believe your compendium -- did it cut off here?   One second, sorry; let me go back to the actual interrogatory.

DR. HIGGIN:  You read the highlighted bit or the bottom?  I was just looking at just the percent plant.  Yes, we probably didn't go on and complete it.

You say here including the Ontario binary variable, which you talked about earlier, actually did worsen Toronto Hydro's benchmark score.  That is all I am asking, just to confirm that.  And then the underground.

MR. FENRICK:  Right.  That got cut off.  The percent plant underground variable, putting that business condition variable in, we believe, improved Toronto Hydro's benchmark if we're correct for that business condition.

So, yes, otherwise we laid out the changes and directional changes for all of these -- the differences between PEG and PSE.  And obviously we believe the approaches that we have taken are the best approaches and we've kind of laid out why those were.

DR. HIGGIN:  So you didn't mention the ratcheted maximum peak demand, which was in the list in the table, and you also had a brief discussion on that today.  Is there anything to add about that, and is there a difference there?

MR. FENRICK:  Yeah, the idea behind the variable is the same between PEG and PSE.  Both of us include a maximum peak demand variable.

The issue I have with how PEG put that together is since they used the U.S. sample but they went back to 1995 in that U.S. sample they began calculating the ratcheted peak demand for the U.S. utilities in 1995, and that doesn't -- that's not fair to Toronto Hydro, because they're starting their variable in 2002.

So all of the other sampled utilities, all of the other U.S. utilities, have a seven-year advantage, if you will, in calculating that variable.

DR. HIGGIN:  There is a reason for that, and the fact is that amalgamation happened in 2002.  And there was four utilities or five utilities prior to that.  That is the reason, right?

MR. FENRICK:  That's the reason that the data is not available.  However, that -- it is still inconsistent in a key variable, which, you know, that's an issue.

DR. HIGGIN:  I will ask PEG about the same questions.

MR. FENRICK:  Okay.

DR. HIGGIN:  That is what we do.

Okay.  So can we look at the results now of your benchmark scores.  We asked you to present them.

Perhaps just to help us all wrap up this segment of the cross-examination, you could just highlight -- just show what the chart shows with respect to Toronto Hydro benchmark scores.  There is some historic and current and PEG and so on.

MR. FENRICK:  Dr. Higgin, you're referring to the graph here, the summary of Toronto Hydro benchmark scores?

DR. HIGGIN:  Hmm-hmm.

MR. FENRICK:  So if we start at the top one, the black dotted line, that's the latest OEB 4GIR finding for Toronto Hydro.

Again, that is an Ontario-only data set.  No congested urban, et cetera.  I would consider that not an appropriate benchmark for Toronto Hydro when applied to Toronto Hydro.

DR. HIGGIN:  I agree, we can disregard it.

MR. FENRICK:  Okay.  And then the dotted, is that yellow or orange?  I guess I would call it yellow.  The dotted yellow next one, that was PEG's results back in 2014 that they came up with during that proceeding.  That was their results.  Again, no congested urban variable.  There was a number of issues.

DR. HIGGIN:  Just to interrupt you there, your comparable one is the dotted blue line.  Correct?

MR. FENRICK:  Exactly, yes, the dotted blue line was what we came up with, what PSE came up with in 2014.  Then the solid yellow line is PEG's results in this, now, in this proceeding, and the blue is our results, PSE's results in the blue line.

And you can -- I guess you can see the convergence now that we're properly adjusting for the congested urban, both PEG and us are adjusting for the congested urban, and you can see the convergence and results and convergence towards the .3 percent stretch factor range.

DR. HIGGIN:  Yes.  I understand.

So the question, just to confirm, these are the latest data from the updated reports and recommendations.  They're not going back to the as-filed or any other versions.  Is that correct?

When you put together this chart, we're looking at the latest?

MR. FENRICK:  We're looking at the latest, the solid lines, we're looking at the latest -- on the PEG results we used their interrogatory response, which I believe was M1TH026.

DR. HIGGIN:  Yes.

MR. FENRICK:  Part F, where they used the newer 2012 levellization, which I would consider to be the more accurate results.  So that is what we're doing in what we're showing in that line there.

DR. HIGGIN:  Okay, thank you.  So that is my set of questions on the total cost benchmarking, and what I would like to move quickly now to is to your system reliability benchmarking econometric model, if we look at page 18 of the compendium.

What I would like to -- I am not sure, is it 18?  It's just the introduction prior to the -- the introduction -- okay.

I am just going to talk about a bit -- why did you do it is the first question.  Why did you undertake a system reliability benchmark for TH using your econometric system reliability model, because it's not a usual thing in these proceedings to present such a model.

MR. FENRICK:  The first response is, we provided it in the last application, and so we wanted to present the same or similar information to the Board and stakeholders.

If you go to page 40 of the PSE report, and the first sentence we say to present -- you know, this is the reliability section -- to present a more complete picture of Toronto Hydro's total cost performance, PSE also benchmarked reliability.

So, you know, reliability is a component of a utility's performance, and so we are showing that to the Board and stakeholders.

DR. HIGGIN:  So have you done similar ones other than the historic one here for other utilities?  Could you give us some examples, if it's not confidential, where you have done this?

MR. FENRICK:  Sorry, I am trying to think of what is confidential and not.  We did present -- we have presented reliability benchmarking results to utilities sometimes used internally.  We did a project for the Washington UTC, which is the Washington commission, where we provided reliability targets for them.

I don't believe we've done anything else in Ontario.

DR. HIGGIN:  Or Canada?

MR. FENRICK:  Or Canada for reliability benchmarking.

DR. HIGGIN:  Thank you.  That is helpful.

Can we turn to page 19.  And just --


MR. FENRICK:  Oops, sorry, can I -- I believe for Hydro Ottawa we did, we provided reliability benchmarking.

DR. HIGGIN:  I don't know whether that was filed.  Or was --


MR. FENRICK:  That was filed.

DR. HIGGIN:  Thank you.

MR. FENRICK:  Yes.

DR. HIGGIN:  Thank you.  Turn to page 19, if you could.  Now, these -- this is Toronto Hydro's data.  And it is a filing for the years as indicated under the OEB Appendix 2B.  And it comes from Exhibit 1B, tab 2, Schedule 5, original of the evidence.

I am not going to ask you about the data or anything about that.  But just to indicate, there are four definitions set out here for presenting system reliability information.

Are you familiar with these four?

MR. FENRICK:  Yes.

DR. HIGGIN:  And looking now to the U.S. and your experience, are all of these used or some?  How are they used, and when we come there the next question is, in your data set.

MR. FENRICK:  These are somewhat standard exclusion criteria, you know, loss of supply, major event days, so there's other utilities in the U.S. that track those reliability indexes and metrics with those different exclusion criterias.

DR. HIGGIN:  Right.  In a minute we are going to just go and look at the structure of your database in a minute.

So just to turn to page 20, this is a question -- well, I believe we should go in camera now before we go to the next item.
--- On resuming in camera at 2:44 p.m.


[Page 136, line 1 to page 143, line 15


have been redacted.]
--- On resuming public session at 3:00 p.m.

MS. ANDERSON:  Thank you, Dr. Higgin.

DR. HIGGIN:  Thank you.

MS. ANDERSON:  You can continue.

DR. HIGGIN:  So could you go to page 38, and I am talking now about the projections.  These are Toronto Hydro's projections for SAIFI and SAIDI that they provided in this interrogatory response.  I am not suggesting that you are familiar with these.  I'm just saying these are their data.

But I suggest you are familiar with, turning to page 39, please, with the data that are on that page, which shows the data that they say they gave to you and PEG, page 39 of the compendium.

Just confirm -- you don't have to look at all of the data -- that those are consistent with what they gave you?

MR. FENRICK:  Right.  I am looking at page 45 of the PSE report and page 46.

DR. HIGGIN:  Yes, that's where this comes from.

MR. FENRICK:  Right.  Those data should -- they appear at least on the SAIFI to be close, if not exact.  We have the CAIDI report.  So it is hard to do the math in my head.

DR. HIGGIN:  These are your results.  Not what the -- not what Toronto Hydro gave you in the XLS file.  I am just looking at what they gave you in the XLS file.

MR. FENRICK:  Right.  These were given by us to -- from the company.

DR. HIGGIN:  Yes.  Now, what I understand, and the final question is, are these data consistent, and then going to your results, are they consistent?  In other words, what Toronto Hydro is filing with the Board -- which is shown in Table 1 of the SEC 105 -- and what you have come up with in the table -- are they consistent basis, in terms of those four parameters that are used to formulate the reliability?  That is, with and without MEDs, da, da, da, da, are they consistent?

MR. FENRICK:  As we talked about, they're as consistent as we can be with the U.S. sample, these numbers are.  They exclude major event days, which, the sample that we're using also excludes major event days.  These were calculated using a five-minute sustained duration definition.  There was an interrogatory where we showed over 80 percent of the U.S. sample also uses a five-minute sustained duration definition.

And then these numbers supplied to us by the company include loss of supply, where there we're not 100 percent sure all of the U.S. sample includes loss of supply.  But to the extent they don't, that would disadvantage the utility.  So we have most -- mostly consistent, and where we're possibly not being consistent is to the disadvantage of the company.

DR. HIGGIN:  Now, Toronto also has a different, as you said, for one minute or momentary as well.

So has that been rolled into the data that they gave you?  So the momentaries are included in the five minutes and longer in the data they gave you?

MR. FENRICK:  No.  If it was a momentary outage, so if it was less than a five-minute duration, it would not -- that outage would not be included in the indexes, it would only be outages five minutes and above.

DR. HIGGIN:  Thank you.  So when we look at your data we can't compare them to the data that they have filing in that Table 1.  There are significant differences that they're not apples to apples?

MR. FENRICK:  Right.  Our motivation was to make the Toronto Hydro data as consistent with the U.S. sample so we could do a proper apples-to-apples benchmarking analysis, not to compare to what Toronto Hydro was filing in other spots.

DR. HIGGIN:  Before this regulation -- regulator.  So the regulator is seeing your data and they're seeing Toronto Hydro's data and they're not on the same basis.  Is that the bottom line here?

MR. FENRICK:  I can tell you what our definition was in that data there.  I am not as familiar with what the company has said in other spots.

Again, our motivation was to do the best benchmarking study that we could, which is why we wanted consistency between the U.S. sample and the data provided to us by Toronto Hydro.

DR. HIGGIN:  Last thing to note, you looked at the data for the Ontario utilities.  That's on a consistent basis.  And that goes with the Board's definition, which includes loss of supply, MEDs, et cetera.  Correct?  So you have seen the data.  We all get that information.  You report it in the scorecard.  So that's the issue that I am going to deal with as to the consistency between what you are saying and what the company is providing in their evidence to the Board.

But anyway, that is not your issue.  You have explained why you did what you did.  So thank you, Madam Chair, for your tolerance.  It's been a struggle trying to get through the confidential material.  I apologize.

MS. ANDERSON:  Thank you, Dr. Higgins -- Higgin.  I have got to drop that S off the end.  Dr. Higgin.

Mr. Shepherd, we only got back just a little before 2:00.  I wouldn't mind doing ten, 15 minutes of your cross, if you can find a natural break.

MR. SHEPHERD:  I am happy to do that.  It is up to you.

MS. ANDERSON:  Thank you.
Cross-Examination by Mr. Shepherd:

MR. SHEPHERD:  By the way, I am hopeful that I will not take my full hour.  I am not making promises, I am just expressing desires.

We have a compendium, and I wonder if I could have that added as an exhibit.  I think you have copies, and --


MR. MILLAR:  K9.5.
EXHIBIT NO. K9.5:  SEC COMPENDIUM FOR PANEL 5.

MR. SHEPHERD:  An electronic version has been provided.

Before I get to my compendium, Mr. Fenrick and I know each other well.  We have talked sitting in exactly these same seats numerous times, right?

MR. FENRICK:  We have.

MR. SHEPHERD:  I wanted to follow up on something you talked about with Mr. Millar earlier today.  It isn't in my compendium, because I didn't think I was going to ask about it.

You specified different models for Toronto Hydro and for Hydro One, right?

MR. FENRICK:  Yes, there was a different sample and different -- a different model.

MR. SHEPHERD:  And if you produced benchmarking results for Toronto Hydro using the Hydro One model, those results would be materially different from what you are testifying to in this proceeding, right?

MR. FENRICK:  Right.  Likely.  Possibly.  I would also say they would be less accurate, just given the data set that we use for the Hydro One to include 300 rural cooperatives which would detract from the model accurately projecting for Toronto Hydro.

MR. SHEPHERD:  And conversely, if you compared Hydro One using -- to a benchmark and you used the Toronto Hydro model to benchmark them, again it would be materially different, right?

MR. FENRICK:  Likely would be different, a different result.

MR. SHEPHERD:  Now, so I am trying to understand this because -- and I think this is what Mr. Millar was trying to get to.  I thought the idea of a cost model was to identify all the material cost drivers and figure out how they relate to each other in a formula.  Right?

MR. FENRICK:  No, not entirely.   The objective is to develop a cost model that most precisely estimates the cost drivers of the studied utility and how those impact costs, which is why you see for the Hydro One, we included 300-some rural utilities because the closer you can get the studied utility to what the sample is and the sample means, the more precise that estimate is going to be.

So that is why we added those rural utilities.  That would actually detract from the Toronto Hydro estimate because including those rural, extremely rural co-operatives in the U.S. data set would move the variable values actually away from Toronto Hydro and away from the mean.  It would make that result far less precise for Toronto Hydro.

And so the objective when we're doing this is to develop the best possible model that provides the best possible benchmark for the studied utility.

MR. SHEPHERD:  So the OEB has a model that it uses, right?  And that's a model that -- the same model applies to everybody.  Everybody is measured against the same benchmarks.  Right?  Against the same modelled benchmarks.

MR. FENRICK:  Right.  The Ontario model that uses the Ontario distributors, the model -- it's essentially the same model.  There is actually -- each utility is actually pulled out.  So it's -- for all intents and purposes, it is the same model.

MR. SHEPHERD:  Well, no.  It is exactly the same model, isn't it?.

You specified differently for each utility, but the actual variables, which ones are used and how they're used, is exactly the same, right?

MR. FENRICK:  No, not exactly.

MR. SHEPHERD:  Tell us how that is not true.

MR. FENRICK:  For instance, if you are benchmarking a utility, say you are looking at Hydro One.  When PEG does that model, they will pull out Hydro One and rerun the model and get the coefficients for the sample, absent Hydro One. So it is an external benchmark.

And then if they're going and doing Toronto Hydro, they will pull out Toronto Hydro, recalculate the model.  So the co-efficients are slightly different.  That is just why I don't want to say yes to your answer, because it is not exactly the same model and co-efficients.

It is the same variables.  It is the same structure, if you will.  The co-efficients are just tweaked because you are pulling out the -- the utility that it applies to is pulled out of the sample to make it a fully external benchmark.

MR. SHEPHERD:  And other than that, the same rules are applied to everybody, right?

MR. FENRICK:  The same model and specification and variables are used.

MR. SHEPHERD:  So here's what I am trying to understand is why would it be appropriate then for you to say, well, no, Toronto's different than Hydro One, so we need a different model for them.  We need a different peer group.  We need a different set of variables -- quite a different set of variables.

Why would you want to do that?  Shouldn't you be looking at all of the cost drivers and if they have a small impact, well, so what?

MR. FENRICK:  Well, I think, Mr. Shepherd I explained that given -- I mean, Hydro One and Toronto Hydro are vastly different utilities.  I think we would agree.  Hydro One is much more rural.  Toronto Hydro is much more congested urban.

As I mentioned, you know, we adjusted the sample first of all to try to properly calibrate the ruralness of Hydro One by adding those rural utilities.

Further, we improved and advanced the model for Toronto Hydro in calculating the congested urban variable, and improved the model based on that.

And we also did not include the rural cooperatives in the Toronto Hydro model, but we did include the Ontario distributors that are most like Toronto Hydro that serve congested urban to get a sample that is the most appropriate one possible to, as precisely as possible, calculate those coefficients as they apply to the studied utility.

MR. SHEPHERD:  So I understand that.  And yet you were very clear that, for example, Commonwealth Edison is not like Toronto Hydro because Commonwealth Edison has all of this rural and you don't include a rural variable.  Right?

MR. FENRICK:  There's differences between all of the utilities in the sample.  Some are more rural.  Some are less rural.

But we included all of the U.S. investor-owned utilities because that data set is the appropriate.

I might also add --


MR. SHEPHERD:  Sorry, can I just stop you there?  It's the most appropriate why?  That sounds like begging the question to me.

MR. FENRICK:  For Toronto Hydro, because I mean Toronto Hydro is an outlier when it comes to the Ontario data set, given their size and their congested urban characteristics.

MR. SHEPHERD:  They're an outlier in the U.S. data set, too.  You have admitted that.

MR. FENRICK:  They're far less of an outlier when it comes to size and also the congested urban.  We have Consolidated Edison, which is beyond Toronto Hydro's congested urban variable value.

MR. SHEPHERD:  I just have one more question and then it will be a good time to break.

You had a back and forth with Mr. Millar about why you put in the congested urban variable.  I am going to come back to that variable later.

But do I understand correctly that you added that variable in because it appeared to you that it was a cost driver that was important for a utility like Toronto, and then you quantified it using the U.S. data -- the full peer group?

MR. FENRICK:  Our engineering team identified that as a very important cost driver of utility costs, serving a congested urban service territories.

So that's why it was included and we quantified it, you know, if response to the Board decision from the last application.  You know, they weren't comfortable with the blunt instrument that we used last round, so we put forth the effort to create a continuous variable so we could adjust for that characteristic.

MR. SHEPHERD:  My question was, you tailored the model to reflect the cost drivers that were important to Toronto Hydro, right?  That is why you added congested urban and you wouldn't normally add it to somebody like Hydro One.  But Hydro One, you added a lot of other things because it is very rural, right?

MR. FENRICK:  That variable wasn't available when we did the Hydro One study.  We did include the percents artificial surfaces, which essentially was a proxy -- it was better than the blunt instrument, the zero or one.

So we made an improvement, so we included the percent artificial surfaces in the Hydro One case.

But then we made further improvements and continued to improve that variable in this case.

MR. SHEPHERD:  Are you suggesting that percentage artificial surfaces would get a similar -- if you used that instead of congested urban that you would get a similar result?  Because you wouldn't, would you?

MR. FENRICK:  I have no idea what the result would be, because we didn't test that variable.  We calculated the congested urban and we knew that was the better variable to use in this case.

MR. SHEPHERD:  Your testimony is that it's a proxy for congested urban.  It isn't, is it because you never tested that?  You don't know.

MR. FENRICK:  It only makes sense that cities will have a far higher percentage of artificial surfaces, concrete buildings, et cetera, relative to rural areas.

MR. SHEPHERD:  Congested urban, 1.88 percent of Toronto is congested urban.  Are you suggesting the percentage paved, or whatever is artificial surfaces, would be similar to that?  Because you know it wouldn't be, right, wouldn't even be close?

MR. FENRICK:  Right.  And so you're illustrating the improvement we have made over time in the benchmarking from the blunt instrument to Hydro One to Toronto Hydro.

MR. SHEPHERD:  All right.  This would be a great time for a break.

MS. ANDERSON:  Okay.  Let's try and keep the break to 15 minutes just so we make sure that we get done.  Thanks.
--- Recess taken at 3:15 p.m.
--- On resuming at 3:32 p.m.

MS. ANDERSON:  Please be seated.

Mr. Shepherd, please continue.

MR. SHEPHERD:  Thank you, Madam Chair.  Just seeing if you are on your toes.

I would like you to go to page 9 of our materials, Mr. Fenrick.  This is an expansion of a table that you prepared, it is actually in your report, I think, that shows the actual and forecast costs of Toronto Hydro as compared to the benchmark as specified in your model.  Right?

MR. FENRICK:  Right.

MR. SHEPHERD:  Okay.  So the benchmark is basically -- and forgive me if this is a little bit simplistic, but I just want to make sure we're clear.  The benchmark column here is a hypothetical utility with all the same business conditions as Toronto Hydro, but using the averages of the peer group?

MR. FENRICK:  It's a hypothetical utility that has the same variable values as Toronto Hydro, then using the model co-efficients for those to calculate the benchmark.

MR. SHEPHERD:  The model co-efficients from the peer group?

MR. FENRICK:  Right.  Or from the model, right.  That uses the peer group.

MR. SHEPHERD:  The model comes from the peer group, right?  You didn't just make the numbers up, you got them from the peer group.

MR. FENRICK:  Yeah, we econometrically estimated a model from the peer group.

MR. SHEPHERD:  All right.  And so what this appears to say is that in 2005 Toronto Hydro was about 35 percent lower.  Their costs were about 35 percent lower than their expected costs.  That's about right?

MR. FENRICK:  That's around the right number, around
-- both us and PEG are saying in the early years Toronto Hydro was well below its benchmark values.

MR. SHEPHERD:  And then what the model shows is that while the benchmark -- the expected costs go up by 3.55 percent per year, which already shocks me, Toronto Hydro's compound annual growth rate is 5.44 percent; is that right?

MR. FENRICK:  Yes, that's right.

MR. SHEPHERD:  And so basically in that period of 19 years, Toronto Hydro goes from being 35 percent below to being almost exactly dead on the benchmark.  It's 1 percent lower or something.

MR. FENRICK:  Yes.  There's certainly a convergence towards the benchmark, the company -- in the earlier years was well below its benchmark values, and now it has converged and is approaching the benchmark expectation.

MR. SHEPHERD:  Well, so you say in the early years it was well below the benchmark, but it was still underperforming the benchmark in almost every year.  Right?  If you look at the percentage increase of the two, Toronto Hydro's costs increased at a greater percentage than the benchmark in almost every year.  Isn't that right?

MR. FENRICK:  Just to clarify, I mean, the company was beating -- has beat the benchmark in every single year.

As far as the rate of increase, yes, in almost every year the rate of increase of the company's actual costs has exceeded the benchmark, which is what we would expect, given this convergence towards the benchmark, and we would expect a utility doing that well in the early years to then converge towards the benchmark values.

MR. SHEPHERD:  Is this like a reversion to the mean of some sort?

MR. FENRICK:  Of some sort, yes.  I mean, if you -- if you consider why -- why was the company doing so well back in the early 2000s, you know, one possible cause, and it's -- from my understanding, it's what the company is saying, is it had an aging infrastructure and older capital.

Well, that will manifest itself into lower total costs and lower revenue requirements.  However, given that strong cost performance in earlier years an expectation would be that it would need -- the company or any company in this position would likely need to increase its costs to address that capital issue.

MR. SHEPHERD:  So is this something -- this has been studied, right?  This whole question of -- if you are much better than the benchmark in your industry, then you should be expected to go towards the benchmark, move toward the benchmark.  That's been studied, right?

MR. FENRICK:  I have looked at that in my spare time in between projects and things like that, and, yes, that is what you tend to find is companies that do well on their benchmarks, tend to converge towards the benchmarks over time and have lower productivity expectations because they're doing -- because they're doing so well, which is the theory in incentive regulation and stretch factors.  The companies that are doing really well and beating their benchmarks should get lower stretch factors, because there's less low-hanging fruit and it is harder to have those productivity gains versus a utility that's maybe plus 40 percent to the benchmark, you know, there the stretch factors are higher because they're expected to beat the industry productivity by more because they're higher.

MR. SHEPHERD:  There's more fat, in effect?

MR. FENRICK:  Right.

MR. SHEPHERD:  Okay.  And so can you go to page 14 of our materials.  So you will recognize this from the PEG report, their Table 10.

So this is sort of the equivalent to the differentials you were estimating.  They similarly have Toronto Hydro much lower than the benchmark in 2005, but by 2024 they have the applicant well above the benchmark.  You are familiar with that?

MR. FENRICK:  Yes, I am.

MR. SHEPHERD:  Okay.  And so I would like to go to page 21 of our materials.  If you actually go to the next page, we have conveniently blown up the table from the Energy Probe interrogatory, which we have talked about.  It's -- after page 21 is that, which is in your hard copies, or you can look at page 21, which is the small version.  You have taken us through this a bit.  I just want to talk about a couple of things.

So -- but first of all, you could actually do this right back to 2005 or so, right?  The data is available.

MR. FENRICK:  Yes, yes.

MR. SHEPHERD:  Could you do that?  Would you do that for us?

MR. FENRICK:  We provided the results going back to 2005 in the PSE report.

MR. SHEPHERD:  You prepared this table, right, this chart?

MR. FENRICK:  Yes.

MR. SHEPHERD:  Can you populate it with everything back to 2005, please?

MR. STERNBERG:  Can I just ask one clarification?  When I see what Mr. Shepherd is pointing to, it looks like it is different than what we have on the screen.  Are we talking about the same table or chart for starters?

MR. SHEPHERD:  No.  Go to page 21, whoever is doing it.

MR. STERNBERG:  Okay.

MR. SHEPHERD:  It wouldn't be difficult for you to take this back to 2005, right?

MR. FENRICK:  I don't believe -- I am trying to think of through the OEB 4GIR results.  I think PEG only shows those for the last three or four years in their most recent report.

MR. SHEPHERD:  You have the reports back to about 2009 or so.  I think the earliest date is 2009, right?  Or '10, maybe.

MR. FENRICK:  The earliest data is 2002 for the --


MR. SHEPHERD:  Can you give us whatever you can give us?  The reason I am asking, Madam Chair, is that my discussion today is about trends, and I would like to see the whole trend.  Can you do that?

MR. FENRICK:  Yes.  We can undertake to do that.

MR. SHEPHERD:  Thanks.

MS. ANDERSON:  So you are going to expand it out, but it is not a promise to how many years, it is what you have?

MR. FENRICK:  We will do what we have.

MR. MILLAR:  It's J9.2, which is to expand the chart to the extent possible from L3-EP-73.
UNDERTAKING NO. J9.2:  TO EXPAND THE CHART TO THE EXTENT POSSIBLE FROM L3-EP-73.

MR. SHEPHERD:  That's it.  Now, on this table, you have -- let's start with the PEG numbers.  The PEG numbers are the -- it looks like it's orange on my, but I guess maybe it is more yellowish on yours, the dotted line and then the hard line are their old study and new study.

The main difference -- tell me whether this is receipt -- is that they added the congested urban variable, right?

MR. FENRICK:  Yes.  I mean, amongst other differences. But I would characterize the main difference being they're now including the congested urban variable that we calculated.

MR. SHEPHERD:  Would it be reasonable for the Board to assume -- I mean not mathematically, just sort of in a bigger than a breadbox sort of way -- that most of this drop or this improvement, I guess, in the benchmark from the PEG study is as a result of the congested urban variable?

MR. FENRICK:  Yes.  I would think that would be from a high-level perspective, yes.

MR. SHEPHERD:  And then on the blue lines, you don't have as big a change because you already had a congested urban variable.  It just wasn't as sophisticated in the past, right?

MR. FENRICK:  Right.  Although PEG attempted -- in fairness, PEG attempted last time.  They watered down the variable to include 27 utilities in the binary.

Whereas, yes, we in the last application, we had an urban variable, but it was that blunt instrument.

MR. SHEPHERD:  Is that small difference between your former results and your current results, is that as a result of the change in your urban variable, or is it as a result of something else?  Or do you know?

MR. FENRICK:  It's likely a host of differences, sample differences, variable differences, et cetera.

MR. SHEPHERD:  Okay.  Then finally on this, you see that the OEB's line is much more unfavourable for Toronto Hydro.

And would I again be correct in assuming that the main reason why it's so high is going to be that it doesn't have any urban variable, that it doesn't have any reflection of the urban cost challenges of Toronto Hydro?

MR. FENRICK:  For that analysis, I would say it is probably two items are the primary drivers, the first being it does not include the congested -- there is no correction for the cost challenges of congested urban.

The second is that that data set includes only Ontario distributors, and those are not really comparable on average to Toronto Hydro.  I think the average distributors are around 35,000 customers, whereas Toronto Hydro has, what, 750,000 or something like that

So those aren't really comparable data sets as applied to Toronto Hydro.

MR. SHEPHERD:  Yes.  But this is econometrics.  They don't have to be comparable as long as they have the same cost drivers, right?

MR. FENRICK:  Ideally, you would like a data set that includes and encompasses the variable values of the studied utility, as much as you can, which is for instance where -- I know we have talked about this a lot, but why for the Hydro One proceeding we included the rural co-operatives because we wanted utilities in the sample that reflected and could estimate those co-efficients as precisely as possible as applied to Hydro One.

Same thing why we included the U.S. utilities in the Toronto Hydro case last time and this time, because those are the larger utilities and the model can do a better job of estimating those co-efficients, give that the sample is encompassing and around the studied utility.

MR. SHEPHERD:  So what are the additional cost drivers that you are capturing by using larger utilities, other than congested urban?  Is there some diseconomy of scale that you are capturing here?

MR. FENRICK:  Yes.  There's -- the better estimates on the number of customers.  Essentially, the two output variables, which are -- I know we're focussing a lot on the congested urban, but the output variables are also key variables in the model.

We can do a better job and more precisely estimate those impacts on the number of customers, maximum peak demand as well as congested urban and the other variables as well.

The better that data set can encompass the utility, the more precise the estimates are for the studied utility.

MR. SHEPHERD:  I understand that you're saying that if you get a bunch of utilities that are much more similar to the studied utility, you're going to get a better model.  I get that.

I am asking a different question.  Once you've adjusted for congested urban, what are the other cost drivers that you capture in the U.S. model that you wouldn't capture in an Ontario model?

What are the things that drive up Toronto Hydro's costs that the Ontario model doesn't get?

MR. FENRICK:  I guess my response is the Ontario model cannot do as good a job of estimating the co-efficients on items like number of customers and maximum peak demand, given that that sample is primarily comprised of smaller, much smaller distributors.

You can include those variables in the model, but the coefficients aren't as appropriate and precise as applied to Toronto Hydro, which is why we see PEG themselves using a U.S.-only data set when benchmarking Toronto Hydro.

MR. SHEPHERD:  Again, you are giving me a technical answer rather than the substantive answer I am looking for.

When you are doing modelling, one of the things you are looking for is how does this model that is technically correct, how does it reflect the real world, right?  You test your models that way, don't you?

MR. FENRICK:  As far as coefficient signs and appropriateness?

MR. SHEPHERD:  Yes, exactly.

MR. FENRICK:  We look at that, yes.

MR. SHEPHERD:  You wouldn't include a variable that doesn't appear to have some reason for being there, would you?

MR. FENRICK:  Right.  That's the first selection criteria is the variable needs to have engineering or theoretical basis to be included.

MR. SHEPHERD:  All right.  So the question I am asking is -- you've said, well, but a U.S. model will better reflect numbers of customers.

But it would appear to me -- and tell me whether this is right -- that that implies that smaller companies, smaller utilities have a lower cost per customer than Toronto Hydro.  Why would that be?

MR. FENRICK:  I don't see how you can get that implication.  There's also -- also there's -- and you alluded to this, and I neglected to mention it.  We're also estimating the economies of scale in the translog cost function, and smaller utilities are likely to have more economies of scale than a larger utility as well.

MR. SHEPHERD:  So help me with that.  So I actually asked about diseconomies of scale, because economies of scale are as you get bigger, your unit cost is cheaper, right?

MR. FENRICK:  Yes.

MR. SHEPHERD:  So you just said smaller utilities will have more economies of scale than bigger utilities.  That sounds like the opposite.  Help me understand.

MR. FENRICK:  So to the extent that smaller utilities have more availability for economies of scale, I mean the model -- and this gets into the quadratic variables -- the model will estimate that and come up with an estimate of the economies of scale, the available economies of scale at the sample mean.

To the extent that the model is saying, okay, a typical utility in this data set has this level and this availability of economies of scale, given that Toronto Hydro is an outlier in the Ontario data set, the model is going to project that estimate on to the utility, Toronto Hydro.

So if it's saying there are strong availability of economies of scale as you get bigger, it's going to apply that to Toronto Hydro, even though Toronto Hydro's 30 times bigger than the mean, and I think that Toronto Hydro has those same availability of economies of scale, which likely isn't the fact.  At some point, those are diminished.

So I guess it's a long way of saying you want a sample that can encompass your studied utility, because these issues rise, you are measuring the impact of number of customers, maximum demand, you're looking at economies of scale all in this model.

You don't want the model to have extrapolate out.  You want the model to encompass the studied utility, which is why the U.S. sample, when estimating these co-efficients, is a far superior compared to the Ontario only.

MR. SHEPHERD:  So your explanation sounds like it is an explanation with respect to total factor productivity, where you are calculating the delta from year to year.

But you don't do that in benchmarking, do you?  In benchmarking you are looking at the costs at a point in time.  You are estimating what the costs at a point of time should be, isn't that right?  It's different.

MR. FENRICK:  That's right.  You are estimating the impacts of the cost drivers and what the cost impacts would likely be on to that.  It's not a trend analysis.

MR. SHEPHERD:  So doesn't that mean that if you are estimating -- if you look at the costs of Toronto Hydro, that includes all of the economies of scale they have been able to get in growing bigger and bigger, whereas a smaller utility has had less opportunity to do that, so its unit cost should be higher, its cost per customer should be higher, isn't that right?

MR. FENRICK:  That point is right.  My point is at some point economies of scale are exhausted and, you know, it's an empirical issue.  I don't know when that is.  But economies of scale at some point are exhausted.

Given the Ontario data set and how small the distributors are, it is unlikely they have been exhausted for the vast majority of those distributors.

So the model is going to contain or incorporate that, and then it is required to extrapolate that on to Ontario Toronto Hydro, so that is my point.  I know it is a very technical point I am trying to make here, but...

MR. SHEPHERD:  Can we go to page 22 of our materials, please.  And I just want to make sure I understand what this says correctly.

Your total cost results estimate that in 2024 Toronto Hydro will be -- still be 0.1 percent below the expected cost.  Right?

MR. FENRICK:  Right.

MR. SHEPHERD:  And the PEG model shows that they will be 15.4 percent above the expected cost.

MR. FENRICK:  Correct.

MR. SHEPHERD:  Do you know what the primary reason for that is?

MR. FENRICK:  Again, it's a host of reasons, as we've laid out in the reply report, you know, we have a number of consistency issues with how PEG went about as far as their capital levellization is one thing.  The ratcheted peak demand and the inconsistency there --


MR. SHEPHERD:  Sorry, can I just stop you for a second.  We understand all of those various components.  I am trying to get to a more simple for me the non-statistician answer, is there one or two of those factors that are the dominant factors in this difference?  Or do you know?  Maybe you don't know.  In which case that is fine.

MR. FENRICK:  Yeah, no, I mean, I think it's -- it's like a combination of those items that we laid out in the reply report.

MR. SHEPHERD:  There is none that are particularly dominant?

MR. FENRICK:  There's larger ones.  What comes to mind is the first being the capital levellization and asset inflation assumptions that PEG made that are inconsistent between Toronto Hydro and the U.S. sample.

As we showed, that's had a significant impact on -- you know, PEG had their original reports and the numbers were far higher, and then as they corrected that to the 2008 and 2012 we have seen numbers come down.

So that's one issue that potentially could have a fairly large impact, you know, if they could get that, have a consistent asset price inflation between the studied utility and the rest of the sample, I think that would be one item.

The second item is just the quadratic on the congested urban variable where, given that Toronto Hydro is an outlier in the congested urban, we've created -- we inserted a quadratic to capture that curvature of that variable.  PEG did not include that variable.

And then, you know, going to 1995, like, there's a whole host of reasons.

MR. SHEPHERD:  Okay, thank you.  Can we go back to the previous page for a second, to this beautiful coloured chart.  Thank you for that, by the way.

You will agree, won't you, that the one thing we know for sure that everybody agrees on no matter how you do this study is that Toronto Hydro's performance relative to benchmark is declining and has been declining for many years.  Is that right?  This is not a matter that's in dispute in this proceeding?

MR. FENRICK:  Their total cost performance has converged towards the benchmark over time, yes.

MR. SHEPHERD:  It declines.  No matter how you calculate it, it has declined.  Everybody agrees?

MR. FENRICK:  Well, technically it has gone up rather than declined, but it's converged towards the benchmark.  It was at negative 35 percent, and now it is approaching zero.

MR. SHEPHERD:  Let me put it in the words you used in one of your interrogatory responses.  It has gotten worse?  Yes?

MR. FENRICK:  The cost performance has moved towards benchmark, yes.

MR. SHEPHERD:  Which means it has gotten worse.  I am going to get you to admit it.

MR. FENRICK:  Yes, yes.

MR. SHEPHERD:  All right.  So the reason I ask that is because -- and I don't have this in my compendium because it was only yesterday's transcript -- but I wonder if we could turn up yesterday's transcript, Volume 8, page 68.  Is that possible?  I probably should have warned you.

You see at the top, Mr. Janigan asks a question:

"Would you allow me to paraphrase that, that you are above expectations and improving in relation to cost performance?"

The witness panel confers to make sure everybody agrees:

"Mr. Higgins:  That's fair, yes."

Am I right, Mr. Fenrick, that your report says the opposite?  That in fact it's not improving in relation to cost performance?

MR. STERNBERG:  Can I just -- in fairness to the witness, could I ask that we get to see the context of the discussion by going back to when this started, because -- so the witness can see what exactly was being asked about.  Maybe go back to the last question or two from Mr. Janigan.

MR. SHEPHERD:  It wasn't about the PSE study.  It was about the utilities cost performance.

MR. STERNBERG:  If we can see the context.

MR. FENRICK:  [Reading]  Okay, thank you.  My impression is, from the company perspective, you know, they've put forth, you know, their capital spending plan and their capital needs, and they've recognized, as I talked about earlier, you know, the need for capital.

Now, I'm not an expert in what the company's capital needs are or whether they're appropriate or not.  You know, I believe Mr. Higgins was likely coming from a perspective of we're doing the appropriate thing and we need this capital to properly run the utility.

It is a fact that the benchmarking score is converging towards the benchmark; in other words, it is getting higher from an empirical perspective.  That does not necessarily mean the company is doing the wrong thing by replacing its capital.

It is simply going through a cycle, which we saw in the earlier years, the company is well below its benchmarks.  It is now converging.  That's evidence -- I mean, I can't prove it.  I don't know.  That's not my area of expertise.  But that is evidence for the fact that the capital was older and now they need to replace it.

I wouldn't necessarily characterize that as bad performance or poor performance.  That's the natural cycle of replacing capital and going --


MR. SHEPHERD:  I didn't ask you about that.  You were asked about that earlier, and you gave that answer already.

I asked you whether the company is improving in relation to cost performance.  Does your report say that, or does it say the opposite?

MR. FENRICK:  My report is an econometric benchmarking study that compares the benchmarks to the actual costs, and there we're finding convergence towards the benchmark.

We're finding the utility is still below its benchmarks in 2024, right below the benchmarks.  And overall, that's a good performance evaluation.

MR. SHEPHERD:  You are really avoiding answering the question.  Does your report say the company is improving with respect to cost performance, because you haven't answered that yet.

MR. STERNBERG:  I think he has answered it a couple of times.

MR. FENRICK:  That's because, Mr. Shepherd, it is impossible for me to answer that.  That is not my area of expertise.  I don't know if the company is -- how the company is performing and if the capital needs are appropriate or not.

All I can do is the empirical econometric evaluation.

MR. SHEPHERD:  Mr. Fenrick, you did a study in which you benchmarked the past and future costs of this utility to a benchmark that you say is a good one.  And that benchmarking exercise shows that almost every year, their cost performance is doing the opposite of improving.  Isn't that what your report says?  It's a yes or no question.

MR. FENRICK:  The report is saying that the company is converging towards the benchmark and is approaching the benchmark expectations of the model.

MR. SHEPHERD:  And could you go to page 9 of our materials, please?

It is true, isn't it, that in every year of the CIR plan, the company is also proposing to decline relative to the benchmark, that is to be a worse performer relative to the benchmark every single year.  Isn't that right?

MR. FENRICK:  The rate of increase for the company exceeds the benchmark rate of increase.

MR. SHEPHERD:  And can you go to page 13 of our materials?  You'll see in H, it's correct isn't it that if the company just got rate increases at the same rate as the benchmark, or cost increases at the same rate as the benchmark, they would have $548 million more, less total costs.  Isn't that right?  That is not necessarily rates.  I understand it is different.

MR. FENRICK:  That was going to be my response because in the second sentence, the cost levels reported by PSE are not equivalent to the revenue requirement. So these are the calculated modelled costs.

MR. SHEPHERD:  But they're going to overspend relative to the benchmark by $548 million in the next 5 years.  That is what they're proposing, isn't that right?  Just math.

MR. FENRICK:  No.  The way you phrase that is wrong.  The company is going to spend underneath the benchmark in every single year.

MR. SHEPHERD:  Okay.  So the benchmark would go up 2.4 percent -- or sorry 2.3 percent in 2020, and they're saying we want it -- we want our costs to go up 4.4 percent. And you're saying that's good?

MR. FENRICK:  What I'm saying is that remains below the benchmark evaluation.

MR. SHEPHERD:  So it doesn't matter whether they're increasing their costs at a greater rate than the benchmark.  That is irrelevant.  Is that your conclusion?

MR. FENRICK:  It is certainly relevant to ratepayers and stakeholders.  It's irrelevant to my analysis and what I am doing in the report.

MR. SHEPHERD:  Okay.  So I wonder if you could go to page 4 of our materials.  This is the Ontario utilities that are in your benchmarking model, right?

MR. FENRICK:  Correct.

MR. SHEPHERD:  What we see is that Toronto Hydro for 2014 through 2017 at least, which are the years we have actuals for, your model and the OEB model have huge differences.

Basically your model says they're a great performer.  The OEB model says they're the worst in the world.

And then the other ones are relatively close.  I mean, they're not great, but they're relatively close except for Kitchener Wilmot.  And Kitchener Wilmot similarly, except the opposite way, your model says they're a terrible performer and the OEB model says, no, they're great.

So can you help us understand this?

MR. FENRICK:  I think first of all, characterizing it as terrible -- you know, we have Kitchener Wilmot at plus 12 percent in 2016.  I mean, that's not -- I wouldn't characterize that as terrible.  That's within, if we did confidence intervals and stuff, that would still be probably in the normal range.

But I mean this is likely due to the differences in the modelling procedures between the OEB model and the PSE model.

MR. SHEPHERD:  Well, I can understand why Toronto Hydro looks so much better in your model than the OEB model, and not just because they're your client, but also because you specified it in a significantly different way and you have explained why.

I don't understand why Kitchener Wilmot would be that Different, and I think they would be upset to look at this and say we're that much worse than the OEB says we are?

MR. FENRICK:  Well...

MR. SHEPHERD:  I am just reading their application right now, so they would not say that, believe me.

MR. FENRICK:  If I could go back.  Toronto Hydro does much better in the PSE model compared to the OEB model, not because they're my client, but because we have properly adjusted for the cost challenges of the congested urban variable.

I would like to add if you looked at PEG's results, there would also be a vast difference in the results between the OEB model and PEG's results, again for the reasons we have cited, the congested urban variable being the primary reason for that.

MR. SHEPHERD:  We will cross-examine them on Monday about that.

MR. FENRICK:  Okay.  I will be listening.  I mean, the Kitchener Wilmot, I don't know what's primarily driving that result and that difference.

MR. SHEPHERD:  So doesn't it concern you that your model would produce such markedly different results?  I mean, these are not -- you know, a 33 percent difference in 2014, for example, or 32 in 2016, that doesn't sound like it is trivial.  That is a lot of money.

MR. FENRICK:  You have to look at the differences in the approaches between the Ontario model and sample and then the PSE and PEG approach in benchmarking Toronto Hydro.

Two entirely different -- well, mostly entirely, PSE does include six Ontario distributors.  But primarily a different data set, a different set of variables that best estimate Toronto Hydro's benchmarks.

You would expect some deviation, I would say for a number of these utilities, they are close.  You even said that yourself.  You would expect some deviations as you have an entirely different model, sample model, different variables, improved variables from the model that was developed back in 2013.

It would be my expectation there would be differences.

MR. SHEPHERD:  Okay.  So the OEB should stop using that model, then.  It is clearly like very far wrong.  Right?

MR. FENRICK:  In relation to for custom IR on a case-by-case basis, when determining Toronto Hydro's stretch factor and the appropriate stretch factor, yes, I believe that the PSE model is the best and most accurate depiction of the company's performance.

MR. SHEPHERD:  But it wouldn't be a good model for Kitchener-Wilmot.

MR. FENRICK:  I would say the Ontario model would be more appropriate for Kitchener-Wilmot.  I would have to give that more thought, which one would be best.

We have designed the sample and -- to best reflect Toronto Hydro.  You know, Kitchener-Wilmot is, what, 90,000-some customers.  So there would likely be differences there.

I would say the Ontario data set is more appropriate for Kitchener-Wilmot than it is for Toronto Hydro.

MR. SHEPHERD:  So right at the beginning of this cross-examination I asked you whether your model would be specified differently for a different client for a different target utility, and why they would have different cost drivers than everybody else.

You said, no, no, no, no, the only reason why my Hydro One model is different than this one is because we've evolved.  So now you are saying, no, Kitchener-Wilmot would not -- it would not be appropriate to use your model for Kitchener-Wilmot?  Is that what you are saying?

MR. FENRICK:  I think if you go back to my response, another reason was the sample differences.  So for Hydro One we included 300 rural electric cooperatives in that sample to better reflect Hydro One's circumstances.

If we were doing a benchmarking study for Kitchener-Wilmot, we would likely want to include more of the Ontario sample, just given the size, you know, the smaller size of Kitchener-Wilmot, including more of the Ontario sample when doing a benchmark study for Kitchener-Wilmot would be the more appropriate approach.

MR. SHEPHERD:  See, it sounds a lot to me, Mr. Fenrick, like what you're saying is we should measure Toronto Hydro against a different standard than everybody else.  Isn't that what you're saying?

MR. FENRICK:  You should measure it against the best standard you can possibly do.

MR. SHEPHERD:  But the best standard is different for them than for somebody else, Kitchener-Wilmot, for example.

MR. FENRICK:  Yes.  Doing -- developing the best possible benchmark for Toronto Hydro is going to be a different exercise than for Hydro One, given the different circumstances that the utilities face, the samples should be different.

You see PEG themselves, the Board Staff's consultant, evidently agrees with that point.  They have a U.S.-only sample for Toronto Hydro, and then they do an Ontario sample for the other distributors.

They did the same thing for Hydro One where they used a U.S. sample.  That's the best -- you want to do the best benchmark possible for the studied utility.

MR. SHEPHERD:  Can we go to page 37 of your report.  So which of these cost drivers would you exclude if you were doing a model for Kitchener-Wilmot?

MR. FENRICK:  As I stated, if I was doing a model for Kitchener-Wilmot I would likely add to the sample a number of the smaller Ontario distributors to get the sample more appropriate for Kitchener-Wilmot.

MR. SHEPHERD:  Because they have different cost drivers?

MR. FENRICK:  Because they're a different size.  They have different variable values.

MR. SHEPHERD:  All right.  Just while we're on this, let me ask you a couple of questions about this.

All of these various variables and the quadratics that are associated with them, they're all used in your model, right?  It is not just the highlighted ones that are used in your model.  They're all used in your model, right?

MR. FENRICK:  That's right.

MR. SHEPHERD:  So for example, we see maximum peak demand, for example, is used three different ways, and the third way is actually the square of the -- the maximum peak demand squared.  Right?

MR. FENRICK:  Right.

MR. SHEPHERD:  And similarly, the congested urban variable is used one, two, three, four times, right?

MR. FENRICK:  It's a part of four different variables, yes.

MR. SHEPHERD:  All right.  And, now, you have known me a long time, so you know that I know nothing about statistics.  So help me with this.  Is the fact that the estimated co-efficient for percentage congested urban is so high relative to the other ones, is that something that matters?  How does that affect the results in the model?

MR. FENRICK:  So you can think of this table as basically laying out a large equation that, you know, if you take number of customers, which is the top line, and that coefficient, you multiply that by the actual variable value, and there's logs involved.  But at a simplistic level, this is a big equation where you take the co-efficients times the variable value and you build up a benchmark total cost.

MR. SHEPHERD:  For a simple person, is it reasonable to say every time you add a dollar or a customer you increase your costs by 0.715?

MR. FENRICK:  Those are --


MR. SHEPHERD:  Ratio.

MR. FENRICK:  They're elasticities, so it's actually as you increase the number of customers by 1 percent you would increase the total cost by .715 percent.

If I could finish on the percent CU in that large co-efficient.

MR. SHEPHERD:  Yes.

MR. FENRICK:  Given that this is essentially a long equation and the percent congested urban variable, you have seen in that table those are fairly small values, you know, for Toronto Hydro it's 1.88 percent.  For the other ones, you know, it's -- most of them are smaller than that.

So it is that co-efficient multiplied by that smaller number.  So since the congested urban tends to have much smaller percentages than some of the other variables, that larger co-efficient doesn't necessarily mean it's contributing that much more to the benchmark.  Is that helpful?

MR. SHEPHERD:  I was going to ask you about that.  So you agreed somewhere, I think, and -- or maybe you can accept subject to check that the average value for percent coefficient in your peer group is .095.  Do you recall that?

MR. FENRICK:  You mean the average congested urban?

MR. SHEPHERD:  Yes.

MR. FENRICK:  I do recall that.  I believe it was, yes, I think that was .09 something percent.

MR. SHEPHERD:  And I did the math wrong and said Toronto was 30 times that, which, of course, it is only 20 times that, right, 1.88?

MR. FENRICK:  Right.

MR. SHEPHERD:  So does that mean that if, on average, in the peer group, if congested urban adds a dollar to costs in the peer group, it adds $20 in Toronto?

Or if it adds -- it's a percentage, sorry, if it adds 1 percent to costs in the peer group, then it adds 20 percent in Toronto?  Is that right?  Is that math right?  Roughly.

MR. FENRICK:  No.  The percentage would be the same if the one utility added 1 percent, no matter where it started in the variable value, it would add the same amount, it would add that co-efficient.  It wouldn't be 20 times more, if I understand your question correctly.

MR. SHEPHERD:  Well, if Toronto Hydro has 20 times as much congested urban, then doesn't that mean that the impact of having congested urban relative to the sample is 20 times as much?  Because the sample is .095.

MR. FENRICK:  Can I rephrase to make sure I understand what you're asking?

Are you saying the contribution to Toronto Hydro's benchmark for the congested urban variable is approximately 20 times more than the average utility in the sample?

MR. SHEPHERD:  Yes.

MR. FENRICK:  Yes, with the caveat there's these other terms.  The quadratic term and the other term.  So those would also have to be factored in.

MR. SHEPHERD:  They would increase it, though, the quadratic would increase it, and so would the undergrounding increase it, right, the impact?

MR. FENRICK:  No.  The quadratic actually decreases.  There's a negative value there.  So as you have more congested urban, the cost impact is actually -- it goes down.

MR. SHEPHERD:  It's curved.

MR. FENRICK:  So we're getting that curvature.  Since it is negative, you know, there appears to be some sort of economies of scale as you are serving more congested urban service territory, yes, your costs are increasing, but they will increase at a lower rate.

MR. SHEPHERD:  You get better at it.

MR. FENRICK:  You get better at it, yes, exactly.

MR. SHEPHERD:  You see, here is what I am concerned with.  You have these 83 utilities with only one that is anywhere close to Toronto in congested urban.

And they have this very tiny percentage of congested urban, and you're somehow teasing out a cost that you are then saying let's multiply that by 20 and apply it to Toronto Hydro.

That sounds like there's a tremendous opportunity for error.  Isn't that right?

MR. FENRICK:  It is true that Toronto Hydro is certainly an outlier when it comes to the congested urban variable.

And that's one of the reasons why we put the quadratic in, to get that curvature in since Toronto Hydro is an outlier.

If in a perfect world, if we could add a bunch of Consolidated Edisons and New York Cities into the data set, we would.

Unfortunately, given the reality in the data that we have, this is the best possible estimate.  We did the best possible job we could given the data.

Another reason why we added the Ontario six distributors is because, you know, they had values around .4 percent congested urban.

And so given the reality of what we have, this is the best possible estimate.  You know, PEG did the same exact approach, except for the Ontario distributors, but they included this variable as well.

Is it less precise than if we had a whole bunch of New York Cities?  Yes, absolutely.  But this is the best estimate of the cost performance for Toronto Hydro that is available.

MR. SHEPHERD:  Can you go to page 5 of our materials?

MS. ANDERSON:  Time check; we do have another person and panel questions, so I am not sure...

MR. SHEPHERD:  Another person?

MS. ANDERSON:  Mr. Hann still needs to go.

MR. SHEPHERD:  I'm sorry, I had an hour.

MS. ANDERSON:  Yes.

MR. SHEPHERD:  So I have 10 minutes?

MS. ANDERSON:  Yes.  But you started at 3:00.

MR. SHEPHERD:  I started at 3:00.

MS. ANDERSON:  Anyway, we are staying here until we complete.  So I just wanted to do a time check.  Are you saying 10 minutes?

MR. SHEPHERD:  Yes.

MS. ANDERSON:  Okay.

MR. SHEPHERD:  Can you go to page 5 of our materials?  We asked you to calculate the impact of the congested urban variable on your model, and you said no.  Isn't that right?

MR. FENRICK:  Well, what we said was this request is to create and run a different model that is not PSE's model, and is a fundamentally different approach.

So that is why we didn't calculate it.

MR. SHEPHERD:  So this is the biggest single impact of the change in your results, right?  And the change in PEG's results, for that matter.

It is PEG's results.  And the difference between you and the OEB model -- this is the biggest single impact, but you can't tell us how much of an impact it is?

Because you could do this, right?  You could tell us?  It is just it is a lot of work.

MR. FENRICK:  Yes.  I mean, we could obviously exclude the variable from the model and produce the result.  The result would be, in my opinion, meaningless because it wouldn't reflect the cost challenges of the utility.

MR. SHEPHERD:  Okay.  So then if the Board feels that this huge impact of this new variable is -- or this impact, an unknown impact that you say is big, but you don't know how much, is a concern to them, how do they decide how to deal with it if they don't know what the impact is?  If they don't actually know the math?

MR. STERNBERG:  I don't think that is an appropriate question for the witness.  That is something we can make submissions on.  I would also note that my friend did not bring a motion on this.

He could have and I am not sure if he asked PEG to answer this question.  But in any event, all of this and that last question he just asked, I would submit would be appropriate for argument at the end of the day, if at all, not a question for this witness as to how you may or may not choose to consider the matter at the end, or decide something.

MR. SHEPHERD:  I am asking the witness how his evidence is going to be useful to the Board.  And I am not finished and it's normal practice that when you have a concern about an expert's evidence and how it could be used by the Board, you put it to the witness, how do they deal with this because we're missing something.

My friend says, oh, no, I should have filed a motion.  Well, we don't file a lot of motions at the OEB.  We try not to anyway, because normally we can get to the stuff either in technical conferences or in a hearing.

MR. STERNBERG:  I would just say my friend asked the question as to why the response was given in the IR.

And the witness has answered and explained why they did not do the calculation, and why they felt it would be inappropriate or meaningless; they have done that.

The next question he is seeking to add, I respectfully say would be a matter of argument at the end of the day.

MR. SHEPHERD:  I am no your hands.

MS. ANDERSON:  Well, there was an answer and you are asking for him to give that answer.  Could you repeat what you are asking?

MR. SHEPHERD:  What I would like to know is if -- all Mr. Fenrick has said is that this is the biggest single impact on the change in the results as between the old PEG numbers and the new PEG numbers, the OEB numbers and the PSE numbers.

And I would like to be able to quantify that.  He said no, we're not going to do that for you.  And I am saying, okay, well then how does the Board understand how much this impact is?  I mean, maybe he can just guess, or give us a range.

MS. ANDERSON:  I am not sure we need a guess.  I think perhaps the question, if you don't have that number, I am assuming that the answer is that it doesn't fall out of your model, then what should we take from that?  If we don't know the quantum, what should we take from that I think is a fair question.

MR. FENRICK:  I think, I mean the answer to the question is, I mean, it does have a significant impact on the results, the congested urban variable.

That is, as Mr. Shepherd said, it's a key variable to quantifying the cost challenges of Toronto Hydro.

If that variable was not in, I don't know the exact number, but if that variable was excluded the benchmark analysis would -- the benchmarking score for Toronto Hydro would get worse, it would get higher by a significant amount, would be my estimation.  I don't know what that number is right now.

MR. SHEPHERD:  Thank you.  That's good.  So you have said a number of times that the fact there is a congested urban area in a utility is a significant cost driver, and you put that right in your model.

I am assuming that this is something that's been studied.  People have done studies on what the connection is between congested urban areas and costs, is that right?

The reason I am asking that is because I looked for citations in your report and I didn't see any.

So I am wondering what you can tell us, how you can help us about what's been studied to show this connection.

MR. FENRICK:  The connection came from the engineering expertise of PSE, having worked with urban, suburban, rural utilities and just knowing how costs are incurred and impacted, knowing that --

MR. SHEPHERD:  Let me just stop you right there.  It's important to stop him right there.  You are not an engineer. Right?

MR. FENRICK:  That is correct.

MR. SHEPHERD:  And the engineers are not here giving any expert evidence, right?

MR. FENRICK:  That's right.

MR. SHEPHERD:  Okay.  So then what exactly are you telling this Board about the reason, the connection between costs and congested urban that you are able to tell them as an expert witness?

MR. FENRICK:  I can tell them that in the conversations with the engineers, they're convinced.

MR. SHEPHERD:  You can't tell them anything about conversations with engineers.

MR. STERNBERG:  Sorry.  Time out for a quick second.  What my friend asked a moment ago before he interjected was what is the basis for you including this.  Was there a study.  What's the basis for it.

That is what the witness was answering and he's answering that exact question.  He should be allowed to finish that answer and there's nothing improper about him indicating the basis, including if it's based on engineering analysis or whatever he was starting to say from his firm.  This is also an area that between the experts is not in dispute, I might add, which is why we didn't see any reason and no party has suggested there was a reason to have an engineer on this panel as well, because of course we have PEG that has the same congested urban variable and done the same way, as I understand it, in their model as well.  So this doesn't appear to be an area of dispute that my friend is now probing in any event, so I am struggling with the relevance in the context of the evidence on the record as well.

MS. ANDERSON:  Mr. Shepherd, I would like to hear Mr. Fenrick's answer.

MR. SHEPHERD:  No, that's fine.

MR. FENRICK:  I think if we go to page 19 of the PSE report, in there we describe the congested urban.  So second sentence when we start talking about the congested urban:

"Congested urban areas have physical constraints, necessitate complex and costly subterranean civil infrastructure for housing and operating the electric distribution plant.  Congested urban areas also often necessitate electrical equipment unique to such subterranean infrastructure."


That came from the co-author of this report, Eric Sanjio (ph).  He's an engineer.

MR. SHEPHERD:  He's an engineer.

MR. FENRICK:  Who is an engineer.  And he was -- he's convinced that there is these cost challenges.

You hear it from the company, as well as in the last application we put forth a study and showed that U curve between, yes, it is more costly for rural, less costly for suburban, and in the urban areas are also more costly.  So in our report in the last application we did that engineering study and produced that evidence.  And now we built this variable off of the direction from the Board and are continuing that process.

MR. SHEPHERD:  I understand that, and I guess I wasn't asking whether your data shows cost differentials.  I was asking whether somebody has done a study of what the connection is, what the causal connection is, between congested urban and costs and how much congested urban areas should increase costs.

This is not an econometric question I am asking you.  I am asking you a question about the causal connection between the two.  This must have been studied, right?

MR. FENRICK:  Well, I described the causal connection in what I just read, why that, you know, what is causing the higher costs.

We did quantify the costs in the 2014 report in the study.  We quantified that.  And then if you look at the empirical and econometric research that substantiates the engineering theory that costs would increase.

So both the engineering and the econometrics both agree that this is a -- an important variable that has cost challenges to it.

MR. SHEPHERD:  Well, nobody is disagreeing that there are cost challenges associated with being in a city.

The question is you say that there is an impact on your benchmark costs of an undetermined but large amount, and you won't tell us what it is, and we don't have any engineering backup or any studies of any sort that tell us what it should be.  And if there is one, great.  Tell me.

MR. FENRICK:  I think I did tell you.

MR. SHEPHERD:  Okay.  So if we look to your 2015 evidence we will see what the quantity -- the quantification of the causal relationship between the two, will we?

MR. FENRICK:  You will see in the appendix of the PSE report in 2014 an engineering study that quantifies the cost impacts of serving different land-type areas.

MR. SHEPHERD:  All right.  My last question relates to maximum peak demand, my favorite.

And I wonder if you can go to page 29 of our materials.  So we asked the question in B:

"Even if demand declines, that never over time reduces the costs of an electricity distributor, and what we mean is the expected costs."

And if you go to the next page, page 30, it shows that Toronto Hydro's peak demand peaked around 2011, 2012, 2013 and has been declining ever since.

Am I right in understanding that under your model these -- the declining maximum peak demand is assumed never to reduce the costs of Toronto Hydro?  The expected costs?

MR. FENRICK:  Mr. Shepherd, if I could correct one thing you said.  Toronto Hydro peaked in 2012/'13.  The company actually peaked in 2006.

MR. SHEPHERD:  Its last peak was 2011 and 2013.  It was 2005, '6, then it went down and came back up.

MR. FENRICK:  Right.  But the ultimate peak was in 2006 of 5,018.

MR. SHEPHERD:  True.

MR. FENRICK:  So, yes, and this is consistent for the entire sample, where we're taking the maximum peak demand and we're looking at the maximum peak demand over the time period and using that as the variable value, which is why I have a concern over PEG's consistency, because they're going back to 1995 for the U.S. sample, but starting in 2002 for Toronto Hydro.

But you are exactly right that that value does not go down, you know.  So in 2024 we're using the 5,018 value, and that's been inserted into the benchmark, but that's consistent across all of the utilities --


MR. SHEPHERD:  Well, and this is also commonly used in studies like this, right?  Maximum peak demand is commonly used.

MR. FENRICK:  It was used in the fourth-generation IR proceeding, and it is commonly used because, you know, utilities can't react.  You have your capital.  You have your conductor size and things.  You can't react to demand going down, you know, that's more of a long-term reaction, is the theory.

MR. SHEPHERD:  Well, that's why I asked, because we got a 19-year period here, and you're saying there is no reduction in costs as a result of peak demand going down, even though peak demand is a key driver of costs.  It is a key driver of costs, right?

MR. FENRICK:  Yes.  That's one of the key output variables.

MR. SHEPHERD:  So what I am trying to understand is -- and keep in mind that we in Toronto and everywhere else in Ontario and everywhere else in North America are facing a situation in which peak demand could well continue to drop for a long time.  At what point do costs start to go down?  At what point are utilities expected to start spending less because they're delivering less peak demand?

MR. FENRICK:  That's a great question, but probably not one I can answer.  I mean, that is more of an engineering question, when -- at what point can the system capacity be reduced to reflect those lower demands.  I mean, that's a question -- that's more of an engineering question.

MR. SHEPHERD:  Couldn't you just start -- slowly spend less money as you see your demand going down?  Spend less capital so -- rather than replacing all capital with lots more, as Toronto Hydro is doing, you say, well, our peak is going down.  Maybe we shouldn't replace quite as much.  Maybe we should be more efficient and reduce what we're putting in the ground.  Isn't that what would be expected?

MR. FENRICK:  Capital spending and needs are out of my area of expertise.

MR. SHEPHERD:  So your model -- and this is where I was going with this -- your model assumes that the utility never reacts to declining demand by reducing spending.

MR. FENRICK:  Right.  My model as well as following the fourth-generation IR model, PEG's model.

MR. SHEPHERD:  Many.

MR. FENRICK:  Yes.  That is the assumption on the maximum peak demand.

MR. SHEPHERD:  Those are our questions, thank you.

MS. ANDERSON:  Thank you.

Mr. Hann.  Thank you for your patience.
Cross-Examination by Mr. Hann:

MR. HANN:  Thank you, Madam Chair.

Good afternoon, Mr. Fenrick.  My name is Norman Hann.  I represent the larger group of customers, I suppose.  And I hope this won't take too long.  I did not produce a compendium, as I only have a few questions.

To start with, can we please refer to Table 1 on page 4 of your report.  Sorry.  There is no table there.  Let's try Table 1 on the Board compendium, page 20.  The table.  Thank you.

This may seem a little question, I guess, for my own understanding.  How many years of historic data from a utility do you need for you to do the forecast like from 2018 to 2024 on this report?

MR. FENRICK:  We went back to 2002 is when the data set started; 2002 through 2017 formed the basis for the model.

MR. HANN:  So the previous submission you did to the Board, did you also start at 2002?

MR. FENRICK:  In the Hydro One?  Or in Toronto Hydro?

MR. HANN:  Toronto Hydro.

MR. FENRICK:  I don't know that off the top of my head, what the start year was.

MR. HANN:  What would be the minimum amount of data that you would need to do a forecast?

MR. FENRICK:  I wouldn't want to venture the exact number, but it would be far below the number of observations we have.  We have 1,318 observations and 90 utilities in this data set, which is very robust.  So far below where we're at right now.

MR. HANN:  So would three years be reasonable?

MR. FENRICK:  Using three years of data to estimate the model?

MR. HANN:  To estimate the next three years.

MR. FENRICK:  So the process that we do, you know, we're not looking at the trend in the utility's costs.  We're estimating a model of the cost drivers.

MR. HANN:  The reason why I am asking these questions is one of the things that I like to do is test my models with existing data against other existing data.

So for example, if you had the data from, say, 2012 to 2014 and you ran your reports against the estimate for 2015 to 2017, and then compared it to those actual data and you see how well your fit was for the model.

Have you done something like that?

MR. FENRICK:  Essentially, not a sample back cast, if you will.  With benchmarking, I don't think that would be an appropriate exercise.  If you're looking at load forecasts and short term load forecasts, that could be a reasonable exercise.

Here, you know, if a utility is performing well such as Toronto Hydro throughout time, it's likely to continue.  So you wouldn't expect the prediction to be on what the company actually comes up with, because the cost performance is likely to be...

MR. HANN:  Why wouldn't you test your own -- well, you have talked about the other models, the OEB model and the PEG model.  Why wouldn't you test your own model, so that you have confidence in what the results are?

I am just curious. It seems like something that would be reasonably easy to do and you have data going back to 2002, so you have a large data set that you can use to answer that question.

MR. FENRICK:  We certainly conducted a number of tests, like T statistics and R-squareds, and items like that.

When you say test the model, are you referring to what you -- your prior question on looking at the out of  sample.

MR. HANN:  In this table number 1, you have predicted results, correct, for 2015-2017.  And there's other tables that have been shown for costs that you have predictive results, and et cetera.

All I am asking is that you take whatever data sample you think is appropriate to use to compare to a 3-year period of actuals that you know going into, say, 2015-2017 and see how accurate your model is.  It doesn't seem to be that hard to me to be able to do that.

MR. FENRICK:  Yes, I don't think that would be a useful exercise because what the model is producing is -- given the variable values of the utility, you know, what would the hypothetical average-performing utility be at.

But utilities aren't all average performing.  They aren't all at the benchmark.  And so our predictions, our benchmark predictions for future years, or if you went back would not -- you would not expect them to be on what the company actually spent.

I know what you are saying, and we would do that -- if I get into load forecasting and short term load forecasts, we would do that procedure.  We do that procedure all the time.  In this context, I don't think it would be useful.

MR. HANN:  On the Energy Probe, page 17 of the compendium, the famous chart, is my understanding correct that you are comparing the results of the 2012 forecasting model and the 2019 scores, is that correct, of the models?  Maybe I am misunderstanding this chart.

MR. FENRICK:  This chart shows the benchmark scores from 2015 through 2024 as they relate to Toronto Hydro.  In the benchmark score, I mean it might be helpful.  The benchmark score is the actual costs divided by the benchmark costs, and there's a natural log, so it is a percentage.

What's the percent that the actual costs are above the benchmark costs for Toronto Hydro.  So that is what that is showing over time.

MR. HANN:  Let's just look at your report, the dotted blue line and solid blue line.  And the solid blue line goes all the way from 2015 to 2024, and the dotted line stops around 2019.  Is that correct?

MR. FENRICK:  That's correct.

MR. HANN:  Okay.  So what do those two lines represent?  The dotted line and the solid -- the dotted blue and solid blue line?

MR. FENRICK:  The dotted blue line is back in 2014, in Toronto Hydro's last application we did this, we essentially did the same type of benchmarking study where we did econometric total cost benchmarking.

And the dotted blue line was our projections of Toronto Hydro's scores, benchmarking scores given, you know, if you go back to 2014, 2015, 16, 17, 18, 19, those were all in the future back then.

MR. HANN:  Yes.

MR. FENRICK:  And so the company gave us their spending proposal.  And we benchmarked that and said given this spending proposal, here's how you would compare to the benchmarks.  And that's the dotted blue line.

And the solid blue line, now some of those years are now historical.  So those are, you know, actual costs, they're historical.  But then we can go to 2024 in the 2019 because the company did the same thing.  They gave us their projected capital and OM&A spending and we have inserted that and compared that to the benchmarks for future years.

MR. HANN:  So for the Board's benefit to know the accuracy of your model, you have the data from 2015-2019.  You have or to 18 I suppose.

And you have your projections from 2015 to 2019.  So why can't you produce a chart that shows how accurate your actual model was?

MR. FENRICK:  In a way, there's a couple of things.

In a way that is -- we're comparing what we're doing this time --


MR. HANN:  You're comparing a model to a model.  You're not comparing like 2015 to 2018's, your model numbers, correct?  That is what you said a few minutes ago.

MR. FENRICK:  I guess I am confused, Mr. Hann.  How would you evaluate how the model did?

MR. HANN:  You're the expert.  I would expect that you would be able to test your model to see what you predicted against what actually occurred.  And you have that data.  You predicted it for the 2015 and you have the data of what actually occurred.  So can't you test it?

MR. FENRICK:  I think that's a misunderstanding of what the model results show.

The model results show the benchmark, and how the actual or projected compares to that benchmark.  How the model did, that's what the result is.  I'm struggling to see what kind of analysis or test you would do.

MR. HANN:  Let's change this to something else.  If I have a financial analyst who tells me that I am going to make whatever on the stock market and he projects it out for the next five years and then I can look at my results over that same period of time and I can see whether he was on or whether he was off in terms of his results within what you might call a reasonable range or a reasonable band, but I can see how well he has done in terms of his model predicting what the future is and then I can decide whether or not I want to continue using that particular company for investing my money, knowing that past performance doesn't necessarily indicate future performance, but this model you're saying is predicting within a band range the forecast amount for benchmarks for costs and so on.

So I would think that you would be able to test what you have said is going to happen, which, you know, what you said was going to happen, against what actually happened, which you also know what actually happened.  So, like, you're the expert.

MR. FENRICK:  I think it's a misunderstanding in what the projected benchmark is producing.  We're not projecting what the company's actual costs will be.

MR. HANN:  With Mr. Shepherd he talked to you a few minutes ago about it being 20-to-1 ratio for the urban congestion.  Wouldn't you want to put that urban congestion variable into your model so that you could test that it is working?  I am going to go on.  Sorry.

Are you aware that the utility data -- that Toronto Hydro has split itself into Horseshoe and former Toronto in terms of its data?

MR. FENRICK:  No.

MR. HANN:  Okay.  If you were aware, would the former Toronto and the Horseshoe be a proxy for you between congested urban and between the suburban?

MR. FENRICK:  As I said, I am not aware of that split, so I can't really comment on it.

MR. HANN:  If you were aware, and I have data to show that they have that split, would you be able to use it as a proxy for congested urban?

MR. FENRICK:  I think the variable that we put together for congested urban is the best value for congested urban.

MR. HANN:  That leads me back to another question.  Your definition that you referred to a few moments ago, all throughout your testimony you said that it was seven-storey buildings and man-made covered area.  And the definition seemed to be what is in your report is more about underground equipment.  I don't know where that was.  I think it is on page 19 of the report.  I am not sure.  I didn't get it written down.  I'm sorry.

Yeah.  When I read your definition there, it seems like congested urban is mostly civil structure underground.  Am I reading that correctly?

MR. FENRICK:  The civil infrastructure and the things that cause the cost challenge, that's the reason why we're constructing the variable, is because of the higher cost challenges of serving a congested urban area.

Where the seven storeys comes in is to create a variable for benchmarking you want it to be external and consistent and defined.

And so there we determined the seven-storey threshold would be used across the entire sample, U.S. and Toronto.  So --

MR. HANN:  Where does it say that on your documentation here about seven storeys and man-made covered area for congested urban area?

MR. FENRICK:  There were interrogatories that addressed the seven-storey issue.  I would have to pull them up.  But we also -- it might be helpful -- in the technical conference we had an undertaking where we laid out the process for developing the congested urban in JTC4.33.  And there we laid out what the entire process was for developing the congested urban variable.

MR. HANN:  So would you -- I am not sure if you are familiar with Canadian geography or not -- would you agree that the downtown core of Montreal would be an urban area?

MR. FENRICK:  I haven't examined that.

MR. HANN:  Okay.  In your consideration, did you consider three storeys as a more reasonable definition?

MR. FENRICK:  No.  We -- before we did the research we designated seven storeys based on what the engineers felt was the most appropriate cut-off for that variable.  So we only calculated seven storeys and above.

MR. HANN:  In terms of reliability that you are tracking and comparing with the other utilities, do you have any understanding of how Toronto Hydro collects its interruption data?  Or the other utilities?

MR. FENRICK:  No, not -- I don't know the exact process.

MR. HANN:  So if a utility had what are called nested interruptions, where they don't keep track of those, so that the power goes off at the main substation and there's 15 interruptions that are all also out at the same time because the trees are over the line all over the place and they eventually put the power on in the main substation, but have nested interruptions, would that have an impact on CAIDI for those customers that have had their power interrupted because of the trees all over the lines?

MR. FENRICK:  That depends on how the utility is gathering the data.

MR. HANN:  So you don't know whether your comparators or Toronto Hydro are gathering the data accurately for reliability?  Say Toronto Hydro didn't collect the data on nested interruptions.  Would that have an impact on Toronto Hydro's CAIDI?

MR. FENRICK:  Yes, if they were not counting, basically saying if they weren't counting certain interruptions, yeah, that would have an impact on their metric.  If they were not counting --

MR. HANN:  Yes, if they didn't --

MR. FENRICK:  -- then it would lower the CAIDI.  Well, CAIDI might not, because that is the average.

MR. HANN:  The reported CAIDI would be lower and the actual CAIDI would be higher, correct?

MR. FENRICK:  That's not necessarily true, because CAIDI is the -- when an outage occurs what is the average duration.

So it would -- if the -- it would matter what the duration time of those outages were.

MR. HANN:  So stored it at the station and it took out 1,000 customers and they did it in an hour, but they still got another 3,000 customers that are downstream somewhere that are nested, that they're still dealing with, so again taken them three hours, so that would make CAIDI higher, right, but they haven't reported it.

MR. FENRICK:  If the ones that they aren't reporting are higher than what the other average is, then it would raise the CAIDI.

MR. HANN:  Thank you.  On page 21 of the report you speak of plant additions for 2018 to 2024.  It's up at the top.  Nope.  What did I do wrong?  How about page 41, data sources.  Okay.

What was the percent for a station for Toronto Hydro?

MR. FENRICK:  That number was provided in the working papers.  I don't have it off the top of my head.

MR. HANN:  Okay.  Well, given that we'll see it when it comes, does the model account for the fact that trees continue to grow both up and -- up into the sky and out over the roads?

MR. FENRICK:  The model or the variable was developed using GIS mapping tools, and we have the source in the report.  It's a -- I believe it is a European Union data source that has the topography forestations, land-type areas for the world, for globally.


So they have a designation of the type of vegetation and forestation, and we use that data source to develop the percent for station.  So I can't tell you if a tree is wider, if the value gets bigger in that data source.  But it's a GIS mapping procedure.


MR. HANN:  So would the percentage change if the tree got wider?


MR. FENRICK:  I can't answer that.


MR. HANN:  Okay.  It is your variable.  I guess you don't know if the tree grew taller, you wouldn't be able to answer that either, is that correct?


MR. FENRICK:  Right.  Again, we're using the data source that designates land-type areas and calculating the percent forestation using the GIS mapping.  It doesn't, to my knowledge, go down to individual trees.


MR. HANN:  But it is calculating the percentages, right?


MR. FENRICK:  Yes.  We're taking the percent, the forested land area divided by the total land area.


MR. HANN:  But it doesn't really know how much the forestry is becoming a problem?


MR. FENRICK:  It is -- the model estimates and quantifies the impact of the forestation variable onto the impact on the reliability metrics.


MR. HANN:  In table 10, on page 43 of your report, you have a factor of 0.9 for forestation and 6.6 for congested urban.  Is that correct?


MR. FENRICK:  In the CAIDI model, that's correct.


MR. HANN:  Okay.  And in the SAIFI model, you don't have the congested urban?


MR. FENRICK:  Right.  And there was an interrogatory that addressed that.  We tested it and it did not come in statistically significant.


MR. HANN:  Okay.  And I suppose...

MS. ANDERSON:  Mr. Hann, I think you are about at your 15-minute mark.  Are you just about done?


MR. HANN:  I am just about finished.  The percentage forestation is available in the working documents as well.  Is that correct?


MR. FENRICK:  That's correct.


MR. HANN:  Madam Chair, that's the end of my questions.


MS. ANDERSON:  Thank you, Mr. Hann.  So there are some panel questions.  Mr. Janigan?  No.  Ms. Frank?

Questions by the Board:

MS. FRANK:  I just have -- there was a long conversation you had with Mr. Shepherd about the congested urban, and I appreciate that the request he made is not going to result in being your model, or something you even agree has value.


What I would like to know is how difficult would it be to do?


MR. FENRICK:  To eliminate the congested urban variable from the model?


MS. FRANK:  Yes.


MR. FENRICK:  It would not be that difficult to eliminate that variable from the model.


MS. FRANK:  Why don't we get you to do that, recognizing you can put all of the reasons on there why we shouldn't use it and the problems associated with it, but let's just get the number.  Because you have talked so much about it, I think it would be interesting to find out what the difference is.


MR. FENRICK:  Okay, yes.


MR. MILLAR:  J9.3.
UNDERTAKING NO. J9.3:  TO REDO THE MODEL WITHOUT THE CONGESTED URBAN VARIABLE


MS. FRANK:  That's all of my questions.


MS. ANDERSON:  Thank you.  Could we call up that table that we have had up numerous times from the reply?  Your reply was table 1, page 4 of your reply.  Thank you.


So when I look at some of the words behind it, it says that PSE results suggest a 0.3 percent stretch factor.


And so when I look up in the table, so I see 2018 minus 16 percent and the stretch factor, .15.


So am I correct that that is based on the stretch factor ranges that the OEB established for utilities on price cap IR?


MR. FENRICK:  Yes.  Yes, we're using there the thresholds of the 4th generation IR stretch factors.


MS. ANDERSON:  So my understanding is that those thresholds -- and I think it is 0.15, .3, .4, 5, .6 -- were established specifically for those on price cap IR, and that for someone on custom IR we ask for a custom index.


But I am correct that what you have basically done, though, is layered on the zero -- you have assumed the zero to 0.6 and layered that into your numbers, correct?


MR. FENRICK:  Correct, yes.  That's the basis for the recommendation.


MS. ANDERSON:  So if we didn't have that basis, the zero to .6, which again is applicable to those on price cap IR, if we were starting from, you know, without that range, how would you recommend a stretch factor?  What would we do?  It is a custom index that someone needs to do with the custom IR.


MR. FENRICK:  That's a great question.  Without a basis -- I mean, if you look through other stretch factors in other places, you know, you have a variation between zero percent and then you see the .3s,.5s.


I would say it should always be based on the total cost benchmarking results.  The cost efficiency and how the company is doing shows the availability for the company to achieve productivity gains.


And so, you know, my recommendation absent the 4th generation IR would be finding an objective measure that the total cost benchmarking, you know, basically is derived or used to calculate that stretch factor because the incentive properties for the company are enhanced if it's objective rather than an arbitrary stretch factor, and it is objective based on its cost levels and how those compare to benchmark.


I am hesitant to know what that number would be, absent basing it on the 4th generation IR.  But I am of the belief that it should be based on -- whatever the basis is, it should be based on the total cost benchmarking and tied to how the company compares to its benchmarks.


MS. ANDERSON:  So your analysis was benchmarking costs like a TFP analysis has not been done.  Is that correct?


MR. FENRICK:  That's correct.  We did not do a TFP productivity analysis in this.   We used the 4th generation IR productivity factor of zero percent.


MS. ANDERSON:  Which goes back several years.


MR. FENRICK:  Yes.


MS. ANDERSON:  I think --


MR. FENRICK:  2013 maybe.  I was involved in that way back, way back in the day.


We did -- for Hydro One distribution we also, we updated that number, the TFP number in that study and we found it's more negative than what we found back in 2013.


MS. ANDERSON:  Okay.  Have you made recommendations on stretch factors in other regulatory proceedings?


MR. FENRICK:  Yes.  Hydro One Distribution, Hydro One Transmission or the SSM and now the transmission, as well as Hydro Ottawa.


MS. ANDERSON:  Outside of Ontario?  The basis, again, because once again this range was for those on a different path.


MR. FENRICK:  I have been involved in that, but I have not personally made recommendations on the stretch factors outside of Ontario.


MS. ANDERSON:  Okay.  I think I have actually asked this question in Hydro One DX, but I will ask it again here.  Can you give me your take on the purpose of a stretch factor?.


MR. FENRICK:  I recall that question.  To me, it's -- given that we're in a regulated environment, the utility industry, and in particular distribution, you know, they're natural monopolies.  So to me, stretch factors are a way to insert a level of competition into the market.


My belief is that utilities with high costs compared to benchmarks have more availabilities for productivity savings and they should have higher stretch factors, and utilities that do well compared to the benchmarks should have lower or zero stretch factors, because they have less availability for efficiency gains.

And that's essentially how a competitive market works.  You know, businesses that find, you know, economies and efficiencies tend to do better, and utilities that are -- businesses that have a lot of waste and inefficiency, they tend to do worse.

So to me, from an economist's perspective, stretch factors add that level of competition, especially, you know, another use of them can be as you're going from cost of service to incentive regulation, as you increase the incentive properties of the regulatory model you would expect higher productivity gains.  Given that Ontario has been at incentive regulation for a number of years, that is probably less germane here.

To me it's rewarding and penalizing utilities based on their cost efficiency and their evaluated cost efficiency based on the total cost benchmarking.

MS. ANDERSON:  So -- thank you, because as you said, I think you said as you converge to the benchmark the stretch factor may go up, and I think we have had the conversation that on your analysis Toronto Hydro would be converging to that benchmark.  Correct?

MR. FENRICK:  Hmm-hmm, right.  Yes, that is exactly right.  If they had stayed at their minus 35 percent and, you know, based on the fourth-generation IR, you know, the zero percent, given that they're -- ramped up capital spending and they're converging, you know, the stretch factor has been bumped up to the .3 percent, which is still -- I mean, .3 percent is still -- they're being asked to exceed the productivity expectation of the industry by a .3 percent throughout the plan.  So that is a fairly significant number to exceed the industry productivity trend.

MS. ANDERSON:  Thank you.  Those are my questions.  Those are the Panel's questions.

So Mr. Sternberg, redirect.

MR. STERNBERG:  If I could just have one moment.  No further questions from me.  Thank you.

MS. ANDERSON:  Well, I think that is very thankful, because it is Friday, and it is almost 5:15, and I think everyone would like to call it quits for the day.  And Mr. Fenrick, thank you very much for your time, and we are glad that we were able to finish you up even though it is a bit late.

MR. FENRICK:  I appreciate that.

MS. ANDERSON:  And just a reminder to everyone we're back on Monday at 10:00 a.m.  Okay.  Thank you, everyone.
--- Whereupon the hearing adjourned at 5:15 p.m.
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