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Friday, December 2, 2016
--- On commencing at 9:34 a.m.

MR. QUESNELLE:  Good morning, everyone.  Please be seated.


We will deal with any preliminary matters and get them out of the road, Mr. Nettleton, if you have any.

Preliminary Matters:

MR. NETTLETON:  I believe we do have three preliminary matters, sir, all concerning the transcript yesterday, and I believe each of Mr. Young, Mr. Ng, and Mr. Penstone have corrections to make to the transcript, starting with you, Mr. Young.  Could you direct us to the transcript?


MR. YOUNG:  Yes, Mr. Nettleton, on page 44, line 11, I believe the word "helping" should be replaced by "sizing".


MR. NETTLETON:  Okay.


MR. YOUNG:  And that's my change.


MR. NETTLETON:  Thank you.


Mr. Ng, do you have a transcript correction?


MR. NG:  Yes, I do.  It's on page 171, line 18.  It says "totality".  It should be corrected to "ductility", d-u-c-t-i-l-i-t-y, ductility.


MR. NETTLETON:  Thank you, Mr. Ng.


And Mr. Penstone, do you have a correction to make to the transcript?


MR. PENSTONE:  Yes, I refer to page 151 of the transcript.  I was asked by Ms. Lea to offer an example of an asset or type of project that was an outcome of the internal stakeholder engagement process subset customer engagement.  I indicated that an example was the power quality monitoring.  In fact, that was incorrect.  The investments related to power quality were already included in the optimization, the initial optimization.  An example of a project that was added subsequent to the customer engagement was the advancement of the air blast circuit-breaker replacements at Middleport TS.


MR. NETTLETON:  Thank you.  Anyone else have any corrections to make to the transcript?  Seeing none, Mr. Chairman, this concludes my preliminary matters.


MR. QUESNELLE:  Okay, thank you, Mr. Nettleton.


Ms. Lea, whenever you ready.

HYDRO ONE NETWORKS INC. - PLANNING PANEL, resumed

Mr. Young,


Mr. Ng;


Mr. Penstone,


Mr. McLachlan,


Mr. Mancherjee; Previously Affirmed.

Continued Cross-Examination by Ms. Lea:

MS. LEA:  Thank you, sir.


Mr. Penstone, just to understand the new example that you gave, why was the work at Middleport transmission station advanced?  What was it about the customer engagement session that made you make that decision?


MR. PENSTONE:  That investment would improve the reliability of the southern Ontario transmission system.


MS. LEA:  Okay.  It may well do.  What was it about the customer engagement session that made you believe that that was necessary?


MR. PENSTONE:  Oh, the customer engagement -- the feedback from that session reinforced and emphasized that they did not want to see a reduction in reliability risk, that the reliability of the network was a priority to them.


MS. LEA:  And you believed that without this work there would be an increased risk of some failure with respect to that area or that transformer station?


MR. PENSTONE:  That transformer station has had some particular issues with its air blast circuit breakers, particularly recently.  If they were left to be unaddressed, or I should say addressed in the original time horizon that we had earlier planned, that we believe that that would have had an adverse impact on reliability, and that's linked back, again, to the customers emphasis on ensuring the network is sustained in a reliable fashion.


MS. LEA:  Thank you.  I wonder if we could look then at page 90 of Staff's compendium, please.  This table 2 that we see here, am I right in understanding that one of the things this table shows is that Hydro One is transitioning towards more integrated station projects to implement substation asset replacements.  In fact, you're moving towards an almost exclusive use of that approach; is that correct?


MR. NG:  Yes, that's correct.


MS. LEA:  And why did you make that move towards that approach?


MR. NG:  Based on actually a few factors.  Number one is to improve our capital work execution efficiency.  There is many benefit of moving to a station integrated investment philosophy.  The one that I can think of are, A), it reduce the outage requirement.  Having a better planned investment at a station whereby necessary work can be done in one deployment of crew, it reduces the impact to the customer.


In addition to that, it also allow us to take a holistic look at what needs to be done at the stations to improve operation efficiency, such as if there is any opportunity to reduce the transformer from two to one, we would do it.


MS. LEA:  What evidence did you have that from an economic standpoint this was the best approach?


MR. NG:  The avoided cost is clearly articulated in the evidence.  Throughout the test year we are able to reduce -- just give me a minute.


MS. LEA:  I think we have something at page 92 of our compendium.  A total of 57 million in 2017 and '18 is what you've indicated would be saved; is that right?


MR. NG:  That is correct.


MS. LEA:  So does this mean that if you were not taking this approach, your station investments would be $57 million higher?


MR. NG:  That would be accurate.


MS. LEA:  Does it not mean also, though, that you do some work that you would not necessarily --


MR. NG:  Excuse me, to qualify the answer --


MS. LEA:  Yes.


MR. NG:  -- that $50 million additional cost would be accurate if we were to continue on an asset-by-asset replacement basis.


MS. LEA:  But using the integrated station approach, does that not mean in some cases that you are doing work on assets, possibly replacing them, that would not be identified otherwise and are only being done because you are using this approach?


MR. NG:  No, that's not correct.  The integrated investment, the idea there is we would go to our stations and we would look at, within three years' period of time, plus/minus three years, what do we need to do at that stations.  We would be selecting asset that is at end of life or near end of life and bundle it together as one investment.


One example would be if we are going there to look at a breaker, next to the breaker there will be two switches.  The idea is when the breaker is at end of life you will look at the switches.  If they are also at end of life or near end of life you would package it together and say, let's do it in one shot, rather than replace the breaker this year, come back a year later, and do the switches.  That's the idea.


MS. LEA:  So your threshold is about a three-year window?


MR. NG:  It is -- just let me refer you to part of the evidence where we lay out the threshold.  It is in Exhibit B 1-3-2.


MS. LEA:  Can you call that up on the screen, please?  Thank you.


MR. NG:  Page 5, line 9.  Refurbishment requirements needed within a three years' window.


MS. LEA:  So the work that you are going to do as part of your integrated station projects, would they have been identified as work needing to be done during 2017 and 2018 absent this approach?  I think what I am hearing is that some would not have been so identified because you are looking at a three-year window?


MR. NG:  There is an exercise to push and pull the investment to bundle it into one efficient investment, yes.


MS. LEA:  Now, I understand that -- this is at page 89 of our compendium.  Part of an answer to Staff IR 81 was that some of the integrated substation projects are still awaiting business case evaluation before they are released for execution.

Can you give an update on that as to how many, or what proportion of these integrated station projects are still awaiting business case evaluation?

MR. NG:  I don't have a number right now.  What we meant by this statement is the projects are under scoping and under estimating.  We needed to allow for the time for the scoping to be done, estimating to be done, before we can produce a business case to authorize funds to be released for execution.

They are not being worked on; they are being looked at.  They are at the estimating and engineering stage.

MS. LEA:  And do you roughly whether it's a lot or a little of this basket of integrated station projects that are still awaiting business case evaluation?

MR. NG:  Ms. Lea, there is quite a bit of sustainment investment that's being filed under the test year; I don't have a number for you.

That said, if you would take a look at the ISD exhibit, which is B 1-3-11, and take an example of S 01, that would be BecK1.

MS. LEA:  Yes.

MR. NG:  On page 2 of that ISD, it says, "Basis for budget estimate - project cost is based on budgetary estimate," that means it is still undergoing detailed estimate; we do not have it.

Flip to the next one, Beck number 2, page 2, please.  It says here: "Basis for budget estimate is based on detailed cost estimates prepared by Hydro One."  That means we would have gotten the final cost and the BCS is being prepared and approved.

MS. LEA:  The business case has been done for that?

MR. NG:  Correct.

MS. LEA:  I see.  A couple of little questions.  In your examination in-chief, I think, you used the phrase business case summaries.  Is that the same as a business case, or is it the same as the ISDs, which is the investment summary documents?  Are they the same?  What are they used for?  Who sees them?

MR. NG:  The business case summary, BCS, is a document that we use internal at the company to authorize release of funds.

Investment summary document, ISD, this document here is written to support the rate applications.

MS. LEA:  Okay.  So my question is if you are still awaiting business case approval for possibly many of these projects, how can this Board and the ratepayers we protect be confident that the portfolio the Board is approving is the one that Hydro One will eventually build?

MR. PENSTONE:  So, Ms. Lea, our evidence is based upon projects that we expect to undertake.  They are forecasts.

Based on those forecasts, this enables the Board to actually approve a revenue requirement as opposed to actually authorizing individual projects to be undertaken.  I believe that's accurate.

MS. LEA:  Yes, I understand that answer.  I guess perhaps the question is whether the costs that you are putting forward for recovery from ratepayers has been adequately vetted, if the business cases for the projects have not yet been approved.

MR. PENSTONE:  Could I perhaps turn that question around slightly?  Are you asking whether the accuracy of the estimates that we have included -- is there a concern or an issue regarding their precision, considering the fact that they haven't been fully estimated?

MS. LEA:  That is one concern, yes.

MR. PENSTONE:  Right.  So the process that we use in the company, and has used for this particular application, is for those projects that have not been fully engineered and estimated, we have provided an estimated cost where we believe the costs of the project will lie.

We recognize that there is some uncertainty in the costs of individual projects.  But if you take the entire portfolio, the expectation is that the uncertainty of individual projects would weigh each other off.

MS. LEA:  I think I understand your answer.  And so if after this hearing is complete you find that some of the projects for which you put forward a business case are not approved as recommended in the business case, what happens then?

MR. PENSTONE:  Sorry, is your question that if some of the projects that we have included in the application are subsequently not approved within Hydro One?

MS. LEA:  Correct.

MR. PENSTONE:  I don't believe there is a large chance of that occurring.  Having said that, if that were to occur, the project, you know, would not proceed.

MS. LEA:  And you would redirect the money to other projects possibly that are?

MR. PENSTONE:  You're right.  That's possibly one of the steps we may take.  But we would have to be convinced that if we are not proceeding with a project, that a subsequent project that we would be redirecting funds to would also have an appropriate need, and would also be approved.

DR. ELSAYED:  Can I just pursue that a little bit?  Who in the organization approves the portfolio of capital projects?

MR. PENSTONE:  So the transmission system plan that we have got is the portfolio of capital projects.  Ultimately, the approval to file this application that included that transmission system plan was approved by our senior management.

DR. ELSAYED:  When you say senior management, is that the CEO?  The board?  Who does the approval?

MR. PENSTONE:  The CEO approved the contents of the application, and the board approved the filing of the application.

DR. ELSAYED:  So within that, some of the investments -- depending on the magnitude, I am assuming, when the project is released -- some of them, the large ones, will go to the CEO or the board for approval?

MR. PENSTONE:  Absolutely.  So we have what's referred to as an executive register, which identifies -- I believe that's the right term -- the authorization that individual roles within the company have to authorize the expenditures.

So, using some of the examples that Mr. Ng cited, projects that are still being developed and estimated, depending on the magnitude of their cost, they would have to go through a second approval within the company to actually initiate the project.

So the transmission system plan in its entirety -- in aggregate is perhaps a better way of putting it -- was endorsed to be included in this plan, individual projects will require subsequent authorization before they proceed.

DR. ELSAYED:  So when -- or before the detailed engineering is done, you have those projects listed.  How do you account for the fact that the accuracy of the cost estimate is not as good as it would be when you release the project later on?  Is that through the contingency?

MR. PENSTONE:  Umm, so when you have individual projects and we identify a contingency allowance for those projects --


DR. ELSAYED:  At the plan level or at the release level?

MR. PENSTONE:  When we release it, you will have for each individual project an allowance for contingencies.

DR. ELSAYED:  No, I realize that.  My question is when you have the portfolio being approved, before you do detailed engineering for any of those projects, do you include contingency in each of the projects?

MR. PENSTONE:  No.

DR. ELSAYED:  You don't?

MR. PENSTONE:  No.  So the estimates for the projects that are included in the transmission system plan are what's referred to as planner's estimates.  They have wide range of -- I don't want to say a wide range, I am going to say a considerable uncertainty in terms of, typically we say planner's estimates are within an accuracy of 50 percent.

DR. ELSAYED:  But don't you account for uncertainty in the cost estimate through the introduction of a contingency?  Is that not the purpose of a contingency?

MR. NG:  Dr. Elsayed, I think you're talking about the overall aggregate capital dollar that we are seeking.

DR. ELSAYED:  Right.

MR. NG:  That has two different component.  One component would have been project that have gone through detailed estimate.  Those would have project costs and contingency built into the project itself.

The other part of the cost comes from, as Mr. Penstone described, planner estimate.  Those are based on previous similar projects.  So in example, if we are thinking about doing a transmission station job in location A, we would have looked back our past history, what is a similar job to A.

So past three years we did a job for X million dollars, we would have taken that dollar and use it as the planner estimate.  So in a way, there is no contingency built into it.  It was based on previous experience.

DR. ELSAYED:  So when -- maybe that's something I may pursue later on.  When it was recommended by Navigant that you hold the contingency at the business level, were you talking about contingency for already approved projects or planned projects?

MR. NG:  That would be on -- for project that has been approved, has already been released into executions.

DR. ELSAYED:  Only for the projects that have been approved.

MR. NG:  Yeah, the notion there is once we release ten project into executions, rather than having ten project, each of them hold a contingency, you roll that into an a pot and manage the collective contingency.

DR. ELSAYED:  Okay, thank you, I will have more questions later on about the contingency issue, but I will defer those to later.  Thank you.

MS. LEA:  Thank you, sir.  I wonder if we could look together at page 247 of the compendium, and that is Exhibit K4.4, which was the internal audit of the planning-process one.  And at this page, you will see a chart, the investment planning process at a high level.  And I didn't understand how this relates to the ARA and the AIP.

Where do these fit, if I can put it that way?

MR. MANCHERJEE:  So the AIP is the asset investment planning process.  And that, you will see, is sort of on the second row of the page that we are looking at in the flowchart.  It's the first box in the lower row.

MS. LEA:  The optimization, so the prioritization, is that --


MR. MANCHERJEE:  Yes, so -- and just to clarify, the other acronym is the ARA, the asset risk assessment.

MS. LEA:  Yes.

MR. MANCHERJEE:  That comes much earlier in the process.  So the asset risk assessment is used in the development of the asset need and allows the planner or the investment administrator to develop their project.  They will do that in the earlier stages.  They will then submit that into the AIP process, and we also have a tool also we refer to as the AIP tool, and that then allows it to be optimized against the other assets, the individual asset investments.

MS. LEA:  So as I look at these boxes on the screen, would it be correct to say that the ARA, the asset risk assessment, encompasses the first three boxes on the top row, just before "bundle work where appropriate"?

MR. MANCHERJEE:  I would actually say it includes the fourth one as well.

MS. LEA:  Okay.  So that includes, for example, deciding on execution efficiencies?  It's not just asset need the ARA does, it's also driving whether you choose to bundle work or not?

MR. MANCHERJEE:  So, no, the asset risk assessment in and of itself is a determination around asset need.  The planner investment administrator will take that into consideration along with other work.

So I believe, you know, earlier, Mr. Ng gave an example of a breaker with two switches, so depending on the asset risk assessment of those three, they may chose to bundle at that time and put forward a bundled investment.

MS. LEA:  Okay, I see an arrow going back from "bundle work" back to "gather asset information using asset analytics", so if you have identified a possible bundle you would then take it back to the asset analytics and say, let's look at those assets that are a potential bundle?

MR. NG:  A short answer is yes.  But in addition to that, the one point that I need to be really clear on is the asset analytic tools tell us at a high level, this is it, take a look at it, I have an asset here that are showing sign of deteriorations.

Every asset that we end up choosing to replace or recommend to be replaced will go through a detailed condition assessment outside of asset analytic, field verifications, more verifications are from more testing, that kind of thing.

MS. LEA:  And where in the process does that additional assessment that you have talked about take place?

MR. NG:  That is part of the asset risk assessment process.  That would have been done prior to the investment becomes a candidate investment.

MS. LEA:  Okay, so you use the asset risk assessment process to identify potential candidates, and then you do further investigation of them to determine their actual condition?

MR. NG:  No, no.

MS. LEA:  No?

MR. NG:  The determinations of the actual conditions supports the recommendation for the investment to become a candidate.

MS. LEA:  I understand.  And does the ARA process provide you information about prioritization of these projects, or does that wait for the AIP stage?

MR. NG:  AIP handles the prioritizations.

MS. LEA:  So how does that interact with the bundling process then?

MR. NG:  The bundling process is done as part of the exercise to build -- to construct an investment candidate.  Once that's done -- sorry.

So the bundling work actually happens before the investment becomes a candidate.  We would have gone through the thought process to analyze and assess, here are all the bundling opportunity, making that into an investment candidate.

MS. LEA:  Okay, but before you can get a bundle you have to have an initial candidate around which to bundle other candidates?

MR. NG:  Yee, I got it now.  I got it now.

MS. LEA:  Glad somebody does.

MR. NG:  Good, now we are on the same page.

MR. QUESNELLE:  You are in the same bundle, yes.

MS. LEA:  We are going to have a feller buncher in a moment.

MR. NG:  A feller buncher?  I can talk about that, too.

MS. LEA:  I just remember asking questions about that in a previous hearing.

MR. NG:  No problem.  There are three major asset type that would typically draw us to specific stations; those happen to be breakers, transformers, and PCT-related equipment, protections, control and telecommunications.

I would say that the predominant reason we are at the stations would be transformers.

So what happens is we would look at here are the transformers that require attention; let's go there, have a look at it.  And then when we are there, we will look at other bundling opportunities instead of putting blinders on to only go in and do the transformers and get out.

We will say here are the job that we need to do for the transformers; within the bundling opportunity, what else can be done.

MS. LEA:  Yes, okay, thank you.  That explains the arrow which moves across the top of that row.

When are project cost estimates prepared, where in the process that you have described?  At what stage do the cost estimates get prepared?

MR. MANCHERJEE:  So project costs are, as we were alluding to earlier, come in at the investment candidacy, so sort of --


MS. LEA:  Sorry, they come in where?

MR. MANCHERJEE:  Document and approved investment plans, they will be submitted in with the candidate.  And depending on the status the of the investment candidate at that time will lead to the level of investment that -- cost estimate that is used.

So if the project is coming up in the short term for execution, there is a very good chance Hydro One would have already completed the detailed estimating stage and we will use that.  If we haven't got a detailed estimate, quite often we have what we refer to internally as a best estimate, it is a high-level estimate where some of the detailed engineering work hasn't been completed, we will use that.

And if it's longer-term project -- I mean, our investment planning cycle operates on a six-year horizon, so things out definitely in the fifth and sixth year, we have not done a detailed estimate, or what we call a best quality estimate, and we will use a planner estimate for that.

So it's just depending on where the project is along its path, and the best quality estimate available to us at the time is what we will use.

MS. LEA:  Thank you.  I wanted to ask then where the evaluation of alternatives for projects takes place.

And in order to do that, we could lack at page 64 of our compendium, which is an example of the station reinvestment in the Centralia, at the Centralia TS.

It says here that there were three alternatives.  At page 2 of the investment summary document, at the top, it says that there were three options developed and evaluated against a set of criteria.

Now, I guess the asset risk assessment would have identified the project as a potential candidate.  Where, in what you have just described, is the evaluation if each of the three alternatives occur?

MR. NG:  That determination happens during the ARA process.

MS. LEA:  So before you've evaluated costs?

MR. NG:  During the ARA process, we would know here are the assets that we need to deal with.  Without having the detailed estimate, we would at least know, based on past experience, here are what we are up against.  We would look at if there is an opportunity to refurbish the transformers or not.

Once that determination is made, we move on to the next step to look at what else do we need to do, and evaluate the cost comparison accordingly.

MR. MANCHERJEE:  Ms. Lea, I would like to just further add, if you go back to the diagram we were looking at in the audit report --


MS. LEA:  Yes.

MR. MANCHERJEE:  -- below the boxes 2, 3, 4, you will see a very long box with the words "requests enterprise engagement" --


MR. NETTLETON:  Mr. Mancherjee, just wait and we will get the document up.

MR. MANCHERJEE:  Oh, yes, let's bring it up actually.

MS. LEA:  It's page 247, thank you.

MR. NETTLETON:  Please proceed.

MR. MANCHERJEE:  So the enterprise engagement box below boxes 2, 3 and 4, underneath that you will see the writing there.  And so we talk about providing input from a statement of work, our estimates and constraints.

So in the ARA and bundling process and leading up to the development of an investment candidate, our planners and investment administrators are working with their counterparts throughout the organization to get the best quality estimate that I referred to earlier.

MS. LEA:  So during that process then, the various options -- leave it alone, maintain it, replace it, reconfigure it -- it is at that stage that these sorts of alternatives are discussed?

MR. NG:  That is correct.

MS. LEA:  Thank you.  I wonder if we could now look at, in this same internal audit document, it's at a page 225 of our compendium.

In your examination in-chief you spoke about the internal audit documents, and your progress on the action plans that were outlined there.  Actually, it's page 233 that I particularly wanted to look at, recommendations 2.6 and 2.7, about asset analytics -- 232, pardon me, 232.  Yes, there we go.

So you will see here, and you may have addressed this in part in an IR as well, the inconsistent use of asset analytics data and the data quality were remaining concerns here.

Can you indicate where you are on attempting to fix these problems?

MR. McLACHLAN:  Just give me a moment to reread 2.6 and 2.7.

MS. LEA:  Please.  The concern seems to be validation of AA risk index data, and the translation of that into asset needs in 2.6.

MR. McLACHLAN:  Yes, I think the simple answer to this is that this investment planning audit was completed a couple of years ago.  Since then, and as part of the -- I will say the reaction to the similar issues pointed out from the Auditor General report around data quality and data remediation, we have established a remediation team over the past year and a half, starting in the summer of 2015, to focus first on the transmission data and improving the quality of the data in our SAP system, which is where asset analytics draws a lot of this data from for the asset risk assessment risk factors.

And over that period of time, we have improved the quality of data from a low level of population to a much higher level of population over that time frame.  I think we have also indicated this in evidence underneath the OEB Interrogatory No. 2.

MS. LEA:  Thank you.  So I guess, though, given the timing of the work that you do for this application, the evidence presented in this application would not have had time to benefit from what you have just described.

MR. McLACHLAN:  Not from the full breadth of it, that's correct.

MS. LEA:  I didn't under -- I'm sorry?

MR. NG:  The one point to make there, right, which is I mentioned before that asset analytics is being used as a very efficient screening tool to narrow down, to focus areas for the asset planner.

Every single piece of asset that we want to replace gets looked at through the field assessment, site assessment, to make sure that they are in need of replacement.

MS. LEA:  Okay.  And I didn't understand in section 2.7, the first bullet, the reference to data being considered normal.  What does that mean?

MR. MANCHERJEE:  Sorry, Ms. Lea, could you direct us to the reference to normal data?

MS. LEA:  Yes, it is in 2.7, the first bulleted sentence, second line.

MR. MANCHERJEE:  Okay, yes.

MS. LEA:  "Only 44 percent of the this data is
considered normal.  The remaining data are statistical calculations or default values."

So you're saying -- would that be equivalent to actual?  I don't know what that means.

MR. McLACHLAN:  Yes, that line that you see there where it says, you know, "period", then the remaining data are statistical calculations or default values.

MS. LEA:  Right.  So it's sort of a replacement for actual.

MR. McLACHLAN:  Yes, normal is that the data is real data that's there versus some of the other calculations that are involved in some of the risk factors are statistical evaluations, yes.

MS. LEA:  Thank you, one moment, please.  And is the statistical data based largely on age?

MR. NG:  No.  I think you are looking at -- when you look at asset analytics, within the tool itself it considers six risk factors.  Age is only one of the six.  There are other five, which are described in Exhibit B 1-2-5.  The other factors are things such as conditions, performance, utilizations.

MS. LEA:  Okay, thank you.  I would like to move, then, to looking at some of the specific projects that you propose.  And I am going to begin --


DR. ELSAYED:  Before you move on --


MS. LEA:  Oh, please, Dr. Elsayed.

DR. ELSAYED:  I have one question about the audit, the investment planning audit.

When I look at the action plan that you developed as a result of that audit, I believe you can confirm that, that all the actions that you proposed were due in 2015.

Are you able to tell me or take an undertaking to tell me what the status of those -- of this action plan is?

MR. NETTLETON:  Dr. Elsayed, I believe that was addressed in the direct examination.  I believe there was discussion responses to that in the direct examination on the status of the internal audit.

DR. ELSAYED:  Can you remind me what the status is?

MR. PENSTONE:  Certainly.  So the audit made 25 recommendations.

DR. ELSAYED:  Right.

MR. PENSTONE:  Of those recommendations, 24 are complete, and one, specific to developing asset strategy documents, is pending.

DR. ELSAYED:  Okay, thank you.

MS. LEA:  Thank you.  So I wanted to look at a couple of the projects, or a few of the projects.  One of the integrated station projects is the Dufferin transmission station.  And we have pulled out some information into our compendium at page 93 of the compendium, and that's the investment summary document for Dufferin.

And I gather that part of this project involves replacing three power transformers at the station; is that correct?

MR. NG:  That is correct.

MS. LEA:  And it's transformers 1, 3, and 4 are proposed for replacement, but not transformer 2?

MR. NG:  That is correct.

MS. LEA:  And do I understand correctly that the driver behind this is that Toronto Hydro has asked that the capacity of the three transformers be increased in order to meet future load growth in the area?

MR. NG:  No, that is incorrect.

MS. LEA:  Okay.

MR. NG:  The driver would have been the transformers in poor conditions, we need to go in there and replace it.

MS. LEA:  Can you show me -- I am sorry if I missed it.  Can you show me on this ISD where that is pointed out to be the main driver?  Under "need to address multiple assets degraded condition"?

MR. NG:  Degraded conditions, yeah, that's one of those.  And if you look at investment summary, the second line from the top:

"Oil analysis result of three transformers at Dufferin shows evidence of overheating."

Which leads to degradations of internal transformers, insulations, so on and so forth.  That's the description of the conditions that need to be dealt with.

MS. LEA:  Okay.  And then I see that the last line in that first paragraph:

"THESL -- that's T-H-E-S-L -- has requested the capacity of the three transformers be increased in order to meet future load growth."

So that was a factor?

MR. NG:  That was a secondary or tertiary factor.  What we meant by that is, Toronto Hydro has a need to increase the capacity.  While we are going in there to deal with end-of-life asset we would consider that as an input factor.  If we need to upsize the transformers we would do that accordingly, and Toronto Hydro is accountable to pay for the incremental cost.

MS. LEA:  Okay.  So have you decided yet whether you are actually going to upsize the transformers or increase capacity at the station?

MR. NG:  No, Ms. Lea, one of the key point that Mr. Penstone just reminded me of is, Toronto Hydro would have made the request to upsize the transformers once we have informed them that these are the three transformers that we plan on replacing.

MS. LEA:  Okay.  But you said that if you do increase capacity at the station, Toronto Hydro will make a capital contribution.  There is no note of that on the ISD yet, so my question is, have you yet decided whether to increase the capacity at the station?

MR. NG:  The status of this project is that we are still waiting for Toronto Hydro to confirm if they do want to proceed with the increased capacity.  It's underestimating.  Once Toronto Hydro confirm they do want to have the capacity increased, then the process will be followed.

MS. LEA:  There are a couple of questions arising out of that.  So when you say the process will be followed, you would calculate the contribution that Toronto Hydro would make.

MR. NG:  That is correct.

MS. LEA:  Should this Board consider the possibility of a capital contribution when it considers whether the revenue requirement should be reduced for this project?

MR. MANCHERJEE:  If Toronto Hydro is required to make a capital contribution, it is in relation to the investment that Hydro One would make without that decision from Toronto Hydro and the capital contribution that Toronto Hydro would make would hold Hydro One ratepayers harmless against that investment we were already going to make.  The Board, not necessarily this Panel, would then have to decide the merits of that in Toronto Hydro's case.

MS. LEA:  Okay.  Now, I gather that this capacity increase was not identified in any kind of integrated regional resource plan or regional infrastructure plan?  It's a Toronto Hydro request?

MR. YOUNG:  Ms. Lea, I can't recall if this was included in the regional plan.  It might not have been, simply because this is one of these investments that can be -- deal directly between the LDC and the transmitter, without requiring the need for further coordination from a regional planning perspective.

MS. LEA:  Okay, thank you.

MR. NG:  Ms. Lea, if I may point you to investment summary document S15, one-five.

MS. LEA:  Yes, I don't think that's in our compendium.  You will have to --


MR. NG:  Let's put it up here.

MS. LEA:  Yes, sir?

MR. NG:  S15 is an ISD regarding Nelson TS.  If you flip to the next page and look at the cost table, it clearly lays out what is the capital contributions, and the bottom line is the net cost.  And that's what has gone into our filing seeking for recovery.  So it's there.

MS. LEA:  Thank you.  Yes, I think I understand how it works.  I was just trying to figure out what the situation was at Dufferin.

MR. NG:  Once we have crossed the bridge there, meaning that Toronto Hydro has confirmed yes, we need more capacity, then the same process would be followed.

MS. LEA:  Just roughly, do you have any idea when that answer might come from them?

MR. NG:  I do not know.  The cost estimate for Dufferin right now does not include the cost of upsizing the transformers.

MS. LEA:  Thank you, that's helpful.  Now, there were several attachments to the Dufferin TS, and they were provided at technical conference undertaking J1.33, and they appear in our -- it's page 213, I think, that they begin -- no, page 121.  Sorry, it's a really big document and we found this hard to deal with.

Do I understand that the decision to make the investment at Dufferin, when you refer to condition, you were relying on attachments 3, 4 and 5.  Attachment 3 was the asset risk assessment report for Dufferin, attachment 4 was a station assessment report from January and February of 2015, and attachment 5 was a station assessment report for T2 and T4 -- sorry, the first station report was T1 and T3, the second station assessment report was T1 and T2.

Are those the documents you would have relied on to identify the need relating to condition?

MR. NG:  Those three documents are a big part of the justification.  What has happened is the asset planner would have looked at the desktop information to say that at Dufferin --


MS. LEA:  Which information?

MR. NG:  Computer desktop asset assessment and site study.

MS. LEA:  Got it.

MR. NG:  Then they would say, all right, at Dufferin, I have a collection of assets that require attention.

The next step would be, okay, this is what the data is telling me.  Let's go and take a look at it.  So it would include the planner visiting the site along with our field personnel and, in many cases, it would be engineering staff involvement as well.

They would go out to the site and assess are the condition of the assets as indicated, or represented by the data.  That would be the outcome of the field -- the outcome of the field assessment would be those three field assessment reports.

There is one more step after that.  In the case of transformers, the asset planner would go and get an expert opinion from an internal transformer expert, which end up will be writing three specific transformer reports to look at the conditions, look at previous performance, and look at all pertinent data and information to recommend, yes, do we need to replace the transformer or not.

So the long-winded answer to the question is that when it comes to transformer replacement, the decision is underpinned by the three independent, detailed transformer assessment reports.

MS. LEA:  Just looking at the station assessment for T2 and T4, that doesn't include a recommendation to replace any transformers, and I think that it's only in attachment 6 that this is finally recommended.  Is that correct?

MR. NETTLETON:  Ms. Lea, we are having difficulty following.  Do you have a page reference?

MS. LEA:  Yes, it's tricky to find these things.  So if we look at page 150, please, of our compendium, that is the station assessment for T2 and T4.  It's page 9 of attachment 5 and it did not, as far as we could see, include recommendation to replace any transformers at that time.

So we are trying to figure out what was the basis of including the replacement of transformer 4 in the project?  And if it is attachment 6, which we would find at page 204 -- but I don't suggest you go there for just a moment -- we understood that that attachment was not prepared until after the evidence was filed in this case.

MR. NG:  That's not entirely true.  In the station assessment report, it goes through -- the reason that they are so lengthy and so long is because they go through a lot of assessment.  They would have looked at multiple assets, and then there is many tables in there that shows you this particular asset, it is being scored at a certain condition ratings specific to T1, T2, T3, T4.

If you drill down to that level of detail, you will see that T3 is scored at condition rating of 13, T1 is 55, T4 is 54, and T2 is 15.

MS. LEA:  Yes, I was going to take you to those numbers.

MR. NG:  I am going there first by myself.

MS. LEA:  Okay.

MR. NG:  You are taking me there anyway.  What does the number mean is 55 and 50 and above means that it is bad, it's poor, you need to go deal with it.

MS. LEA:  Can I just interrupt you?  I will ask you to pull up page 119, which shows these things in a chart.

MR. NG:  Yes.

MS. LEA:  Thank you.  Okay, please go ahead, sir.

MR. NG:  This is good.  So all the stuff here, those are output from the asset analytic tool.  As I described many times, those are meant to guide the asset planner to go look at here are the possible problematic area.

In the case of T1 and T4, the condition of that is scoring at 55 and 54.  That means it's bad; you need to go look at it.

T1 is -- sorry, T3 is showing 13.  On the surface, it looks good.  What happened here is this is one of those things we are wrestling with in terms of the data.  The data itself is not wrong.  What happens with T3 is the condition data is based heavily on the previous best guess analysis of the transformers.

Depending on when it was taken, the result could change a little bit.  It is very similar to us humans taking blood pressure and blood samples.  If you were to take my blood pressure right now, it will be high because I am an under stress.

MS. LEA:  I am sorry about that, sir.  I didn't mean to do that to you.

MR. NG:  Yes, and if my doctor see that, he's going to say you've got to go to emergency hospital right now, which is not the case.  There's false negative and false positive.

The good new is that other than asset analytics, there is a lot of good work that is being done by our transformer expert who tracks past many assessment results. T3 actually has been under watch for a long time.  It has shown signs of internal insulation degradation, and when we go there and look at T1, it makes sense.  They are both next to each other; they are sister transformers.  To replace one without replacing the other that is deteriorating is a one-way ticket to final failure; it just makes no sense.

That's why we end up replacing T1, T3 and T4.  T2, upon detailed examination, it is in good condition; that's why we leave it.  Out of the four, we replace three.  By the way, T4 already failed.  It failed three months ago.

MS. LEA:  So it's not working right now?

MR. NG:  Yes, it's been forced out.  We are dealing with it on a demand replacement basis.

MS. LEA:  Thank you.  Just to give you -- both our blood pressures a chance to go down, I just need a couple minutes to look at my questions please, sir, if I can have your indulgence.

MR. QUESNELLE:  We're stretching into wait times in the health centre; dangerous territory.

MR. NETTLETON:  Mr. Chairman, do you have an idea of when we might have a Zen moment?

MR. QUESNELLE:  We will just wait for Ms. Lea to carry on to the next --


MS. LEA:  Please go ahead, sir, if you have something to --

MR. QUESNELLE:  No, no, no, we are just talking about break time, but we will carry on for a while longer.

MS. LEA:  Okay.  Thank you.

MR. QUESNELLE:  Is this a -- would you like to take a break now, Mr. Nettleton, or...

MR. NETTLETON:  I was just curious as to what time the Panel was thinking.

MR. QUESNELLE:  Yeah, no, okay.

MS. LEA:  My plan, sir -- one of the reasons I keep going back to the questions and asking my colleague to do so is I would really like to finish by morning break at 11:00 this cross-examination, but I don't -- if you want to take an earlier break, and we will do that now, just so that it's more efficient, I can certainly --


MR. QUESNELLE:  No, I think if you're fine to carry on -- okay.  Let's do that.

MS. LEA:  Okay, thank you.  The other projects that I wanted to look at are in the Hamilton area.  There are several integrated station projects there.  They are fairly large projects, and I understand from your evidence, which is at page 95 of our compendium, it was a response to an IR, that there has been some delay to these projects previously due in part to the situation at Hamilton.

I wonder if we could -- I am looking at the investment summary documents for these four Hamilton area projects.  Do I understand that for each of these projects there are
-- that they involve reconfigurations, and in addition you are going to be replacing assets due to poor condition, obsolescence, or the demographic profile of those assets?

MR. NG:  That's correct.

MS. LEA:  And has the IESO had any participation in the decisions you are making about reconfiguration?

MR. NG:  The short answer is no.  We have been working directly with the industrial customer.

MS. LEA:  So it's customer information that is responsible for at least part of this choice?

MR. NG:  When you say "part of this choice", is the decision to invest?

MS. LEA:  No.  The reconfiguration.

MR. NG:  It's not entirely customer choice, it's an input.  We undertake the reconfigurations.  The intent there is to make the system run more efficiently.  The reward is, anytime we can reduce the number of asset we deploy it has a positive outcome to the long-term cost.

MS. LEA:  Okay, thank you.  So it would have a positive out-term for the long -- outcome for the long-term cost, but do the proposed reconfiguration approach here, do they increase the project costs at each site above the costs that would be necessary just to deal with the assets that require immediate replacement?

MR. NG:  The answer to that is no.  So let's talk specifically about the two that we have already released, right?  The example of Elgin --


MS. LEA:  Just let me get there.  Yes, sir.

MR. NG:  The example of Elgin, Elgin is a station where it is landlocked.  At the front is Wilson Street, at the back is a community centre.  One site is a school, the other site is a park.  We have four transformers in there right now that is end of life, leaking, not performing well, metal-clad switch gear that's not performing well, and it has 28 feeders from Horizon Hydro going in and out, right downtown Hamilton.

The challenge here is to refurbish the stations at the existing footprint.  By the way, in doing so we need to meet MOECC, Ministry of...

MR. YOUNG:  Environment and Climate Change.

MR. NG:  Climate Change.

Requirement to ensure that we have spill containment and oil and water separator in place.  By itself it's a huge challenge.  The reason that the cost has gone from what it was before to what it is today is a result of us coming up with the correct solution to pack the two transformers and the new switch gear in at the same spot, at the same -- within the same footprint.

MS. LEA:  When we looked at the --


MR. NG:  Also, Mr. --


MS. LEA:  Sorry, go ahead.

MR. NG:  -- Penstone just reminded me that we have also examined alternative to relocate the stations, and that would be even more costly.

MS. LEA:  When we looked at the business case for Elgin and the investment summary document for that same project, we noticed some differences.  The ISD only briefly mentions safety, but the business case does put more emphasis on the fact that the station is next to a daycare and a school.

Is safety risk a big part of this project, or is it footprint that those things are relevant to?

MR. NG:  Both are the key factors.

MS. LEA:  Well, what is the risk that is posed by the transmission station to the school and daycare?

MR. NG:  When we have a transformer that is at end of life and without proper spill containment should the transformer goes into failure and start burning it would not be a good thing to the community centre right behind the stations and the school right next door.

MS. LEA:  Thank you.

MR. PENSTONE:  I will just add to Mr. Ng's comments that through the community consultation process that we went through there was a lot of concerns fed back to us from the communities about the location of the station relative to the school and daycare and the potential risk that it posed.

MS. LEA:  All right, thank you.  Can we look briefly at another of the Hamilton projects, the Beach transformer station.  As I understand it, this project is not a like-for-like replacement.  You are proposing to connect the two new transformers at 230 KV while the existing ones are at 115; is that right?

MR. NG:  That is correct.

MS. LEA:  And have you assessed the incremental cost of doing this?

MR. NG:  Within the entire project, within the project itself we looked at options, and the incremental costs go from this, the 230 KV connections, versus maintaining the 115 KV connections.  It's roughly the same.  It's not a big difference in there.

The reason being, again, Beach is a station full of challenges.  It's an old site.  It has many, many equipments in it, and it is also a bulk energy station that is feeding 20 transformer stations in that regions, plus a couple of key customer.

What happened there is we were planning on replacing two 115 KV transformers --


MS. LEA:  You were planning on it.

MR. NG:  We were, and the issue there was the location of the existing -- the existing location of the transformers is too close to a main building.  It doesn't have proper separations.  And in the executing detailed engineering, we also found out that there are more safety issues related to the equipment in use and so on.

In order to do it -- in order to keep the connections at the 115 KV level, we would have to, A), what we got to do is, number one, move the transformer away from the main building and run cable -- terminations and cable to get back to the 115 KV bay.  That cost is more or less offset by, if we decided to move the connection to 230 KV, because it's closer proximity.  I can place the 230 KV transformers closer to the connection point without needing to run underground cable, and that is a big cost.

MS. LEA:  Thank you.  There was another reason I think cited in the ISD, and that was it will reduce -- moving to 230 KV would reduce loading on the 115 KV network in the Hamilton Niagara area.

Has some need been identified to do that, and where did that -- where was that need identified?

MR. NG:  Ms. Lea, that point there was more of a secondary benefit.  The primary benefit is, A), we are able to place the transformers at a better spot and, B), we are able to do without the underground cable connections.  The net outcome of the customer gets connected to the 230 KV system is side bar benefit, a secondary benefit.

MS. LEA:  Thank you very much.  Just one moment, please.  Just one moment, please?  Pardon me, I am eliminating questions as I go here.

In an answer to interrogatory which appears at page 114 of our compendium, it's Staff IR 34, you indicate that there have been -- 113, page 113, thank you.

There have been 34 transformer failures over the past ten years, and yet you are predicting four catastrophic transformer failures on average each year going forward.

Do I understand your evidence correctly?

MR. NG:  That is correct.

MS. LEA:  So you are rounding up a bit from an average of 3.4 per year to four per year?

MR. NG:  I can't get 3.4 transformers, so I have to go with four.

MS. LEA:  All right, or three.  But would not the sustaining work that you are going to undertake in 2017 and '18 help reduce this anticipation of failure?

MR. NG:  I think at a very, very high level, maybe there is a small effect.  But the reality is that we have a fleet of 721 transformers.  The pace that we are replacing them still means that we have a large population which are fairly old, and the failure rate will be up there.

The other point that I want to make is when it comes to transformer catastrophic failure, it can happen to any transformer.  It can happen to a five-year-old transformer, it can happen to a 15-year-old transformer, it can happen to 20-year-old transformer; it's hard to say.

It's very similar to the description that I gave yesterday about it has to have two factors.  The condition of the asset has to be, first of all, deteriorated or aged to a point it cannot withstand the design load.  Or the other case is maybe there was an exceptional system conditions that put beyond design load on the transformers.

MS. LEA:  But if that's the case, why do you rely so heavily on your demographics in terms of making this estimate?

MR. NG:  To assess how many spares do I need?

MS. LEA:  Yes, how many failures you are anticipating in the coming years.

MR. NG:  The failure rate is a function of past history.  We are seeing anything between three to four per year; this year we have had three.  So it's really a historical number.  We look at it; it's between three to four, three to four, so we estimate it to be three to four.

By the way, EPRI did an industrial researching survey not that long ago.  The failure rate is around 5.5 -- .55 per cent.  In our case, we are around .5, so we are more or less in line.

MS. LEA:  Thank you.  My final questions for this panel relate to the Auditor General's 2015 report, and we have excerpted some of it in our compendium -- no, we have not?   No, we have not.

All right.  We put in the interrogatories that we wrote from it then, thank you.  It's probably a good thing we didn't put it in the compendium.

I would like to ask you about a transformer spares, because you will recall that one of the areas that the Auditor General suggested could stand some improvement was in the transformer spare area, your inventory.

So if we look at the investment summary documents for the programs associated with transformer spares -- now these are in our compendium, starting at page 304.  So that's S51 and S53, page 304, I think, of our compendium.

So a very basic question first.  What are these programs?  Is S51 about removing the failed transformer and replacing it, and S53 is about buying new ones?  I just need to understand what these investment summary documents are talking about.

MR. McLACHLAN:  If you'll just give Mr. Ng a moment.

MS. LEA:  Please.

MR. McLACHLAN:  But can you go up one page.  I think your compendium is page 303 where you are referring to the S51, 2 and 3.  That's right, thank you.

MR. NG:  Okay, this is about the investment summary document S51, 52 and 53.

MS. LEA:  Yes.

MR. NG:  S51, the title there is "Demand capital-power transformers."  Those are intended to be -- that funded is intended to be used to pay for the labour to send the crew in to deal with a transformer failure.

MS. LEA:  Okay.

MR. NG:  S53, the title is "Operating spare transformer purchases."  That is to buy the transformers.  Once you use one, you go in and buy one to replenish the stock.

Going back to S52, minor component demand capital, the idea there is the same.  That is the labour that we need to incur to deal with any other type of demand failure that is non-transformers.  This would have been breakers, switches, so on and so forth.

MS. LEA:  Thank you.  So how many spare power transformers are you planning on purchasing in each of the test years?

MR. NG:  I need to look up the undertaking response.  I think we have provided a response to that.

MS. LEA:  You may have done.  If you can find it for us, that's great.

MR. NG:  Ms. Lea?

MS. LEA:  Yes.

MR. NG:  That would be TCJ2.14.

MS. LEA:  I see.  So you're tying the spare transformer purchases to your anticipated demand failures?

MR. NG:  That's correct.

MS. LEA:  And I gather there are standard transformers, as well as other transformers?

MR. NG:  Non-standard transformers, yes.

MS. LEA:  Okay.  And how many of these are standard transformers of the four you are going to purchase in each of the test years?

MR. NG:  I think it depends on the type of transformer that failed.  If one non-standard unit fails, then I have to replenish it with another non-standard unit.

That said, if we have a chance to use a standard transformer to replace a non-standard one, we will definitely do that.  If I may refer you to --


Okay, so before I leave this page here, the top two, the 230, 125 MVA, and the 83 MVA transformers, those are standard type.  The reactor we cannot comment on it right now.

So there is one part of the evidence that I would like to draw your attention to.

MS. LEA:  Yes.

MR. NG:  That is B 1-3-2, page 18.  This part of the evidence talks about how Hydro One intends on improving standardizations and where we were years ago and where we are today and where we think we would be in the next five, ten years.

The highlight here is the line 13 to 15.  As of today, when we wrote this particular evidence we had 48 spare.  36 of them are standard, 12 are non-standard.  I think the 48 has gone down to probably 45 now, because three has failed, we deployed three.

MS. LEA:  Could you hold off on any of the purchases that you intend to make in the next two years?  I ask you this because the Auditor General's concern was that you were carrying too many, or at least that was part of the concern, as I understood it.

I'm wondering whether you could further address that concern.


MR. NG:  The visit from the Auditor General brought a couple of things to light.  One of the opportunity is the inventory count at CMS, central maintenance shop, which is where we keep the transformers.

In terms of the number of transformers that we had, there was the inventory challenge whereby they were looking at transmission transformers, distribution transformers, the number seems big, so on and so forth.  Since then -- so let's focus in on transmission transformers.  The last four -- the Hydro One, we undertook a detailed inventory process to map out how many transformers do we have at CMS.  The number was 48.

Now, the question is do we have any ability to reduce the 48 to something smaller?  The way that we size the transformer spare requirement is based on a model called Markov model.  It depends on --


[Reporter appeals.]


MR. NG:  Markov, M-a-r-k-o-v, Markov model.

It takes into account probability of failure, the system topography, and a couple of different parameters to decide which one is the best one to use.  That would allow us to have the minimum cost to carry -- the carrying cost and maximize our ability to respond to emergency.

The opportunity there is, if we indeed have too many we will reduce, but we would always need the prediction of the model.  If Markov model says we need "X" unit, we would meet that "X" requirement.

MS. LEA:  I wonder if I could take you to page 310 of our compendium, and this was something that we gave to you and your counsel a few days ago, but I am not sure whether you understood what we were trying to show you, and I will attempt to tell you what we understood this -- we took your evidence from Exhibit I-169, which is your stores for each year.  So if we look at -- under what is labelled as "claimed stores" -- that's your figures -- under 2013, we have ten auto transformers listed.  And then there is a drawdown of one.  So ten minus one is nine.  Oh, pardon me, the drawdown in 2014, yeah, so we were under the 24 (sic), so you're drawing it down by one and not adding any that year.

So we thought under "calculated stores" the OEB comes up with nine.  So ten minus one is nine.  But you are still showing ten in 2014.  So we are not sure if we understood your figures, or perhaps we are not understanding what's going on here.  And if you need time to think about this or would rather do it by way of undertaking, we can do that.

MR. NG:  No, I do not need that.  I know exactly how the math work here.

MS. LEA:  Okay.

MR. NG:  It is simple as that.  This is the issue that the Auditor General has identified.  The numbers between 2012 to 2015, I -- it is what it is.  It is a reported figures that was the gap that was identified by the Auditor General.

So the action that we have taken since then was, we did the inventory last fall to map out, how many do we really have.  And the power transformer figure for 2016 are accurate.

MS. LEA:  Okay, thank you.

MR. NG:  Add the numbers 6, 4, and 16, that equate to 46, and in the evidence we say we have got 48.  That's simply because between this -- between the time that the evidence was written to the undertaking we have deployed two unit.

MS. LEA:  Thank you, one moment.  The last question I have may -- or last series of questions I have may be for the next panel, so please tell me.

There were concerns raised in the Auditor General's report as well regarding inaccurate data in OEB applications and weak management oversight processes for capital projects.  I am attempting to paraphrase there.

So you responded to us in an interrogatory -- it was our Interrogatory No. 2, and it appears at page 298 of our compendium -- that your investments are sometimes delayed due to work execution delays or changing priorities, and so I have a few questions dealing with how Hydro One manages projects and tracks the costs that have been deferred.  So it's kind of about execution.

Should I begin with this panel or wait for the next one?

You are taking some time thinking about it.  I can just ask the questions and see if...

MR. McLACHLAN:  I think what we are just huddling about is that the majority of the Auditor General report, the action items internally to our business ended up falling to Mike Penstone's shop, whether they were to do with reliability or many of the other aspects.  There was a couple that did not reside within Mike Penstone's planning group, one of which was the project management -- the title of the section was -- you know, it said "weak management oversight processes over capital projects", so if there is follow-ups there I guess we would just like to know -- we can answer a lot of the questions of the Auditor General, but there are a couple that we may not be in the best position.

MS. LEA:  All right.  I only have a very few questions.

Mr. Chairman, do you wish me to proceed with those now, or do you wish to take a break at this time?

MR. QUESNELLE:  If you are talking about ten minutes, perhaps.

MS. LEA:  Less, I trust.

MR. QUESNELLE:  Okay, let's carry on then.

MS. LEA:  Thank you.  So one of the difficulties I think -- you indicate that you file your information with the OEB in your rate filings based on the best information available that you have at the time of filing, but when the same project appears in successive rate filings it can appear to some that Hydro One is seeking recovery of the same project over again, when in fact that project has been deferred and the money has not been spent on it.

Is there some kind of report, whether that would be an annual report or something filed in the hearing, to detail what has happened to major projects to assist the understanding of this difficulty?

MR. PENSTONE:  No.

MS. LEA:  Why not?  And maybe I can assist by giving you an example.

The Gage transformer system project was in your 2013/14 application and your 15/16 application.  Originally, it was planned for completion by 2016 and then by 2017.  But as I understand it, the Gage transmission station project that is in this present application has simply replaced those projects.  In other words, it's not a succession of Gage projects; it's the same project that has been deferred, delayed.

So first of all, is my understanding correct?  And secondly, if that is the case, would it assist in the understanding of those who read the application to have an explanation in one place of that group of projects that has been subject to that type of repetitive ask or delay.

I know that's a long question, sorry.

MR. NG:  I can deal with the short one first, right, meaning that it is the same Gage project.  The reason that it was delayed from filing to filing is there is multiple challenges in there.  There is the uncertainty in the future load requirement.  There is also the interactions with other customers in that area, the relocations, removal of feeders.  It goes under Burlington Street and the complexity of the projects essentially push it out that many years.

That said, it makes total sense to make sure that we plan it correctly.  The scope was able to get refined and pencils get sharpened.  The solution that we have today is a superior solution compared to two years ago, given the information that we had at that time compared to what we know today.

MS. LEA:  Thank you.  I think I understand then what happened in particular.  This is almost a question about how these things appear in applications to possibly less sophisticated or uninitiated people in transmission rate filings.  Can you assist us?

MR. PENSTONE:  What sort of assistance would you be looking for?

MS. LEA:  Rather than identifying, on an individual project basis, that this is a deferred or delayed project, do you think it would be helpful to have, as part of your rate filing, an exhibit which shows whatever projects have appeared in previous rate filings, where they are at if they didn't get done, and why they now reappear with another ask for money.

MR. PENSTONE:  I guess I would turn that question back to the Board, if they thought that that would be helpful.

We could -- are you talking about future applications, Ms. Lea?

MS. LEA:  Yes.

MR. PENSTONE:  Yes.  So in consultation with my colleagues, it's possible to create a report like that.  And if you've made the request, we will undertake to do that in future applications.

DR. ELSAYED:  Maybe I can build on that question.  Do I understand you correctly that at the corporate level, you don't have a metric that measures the performance at the project level?  You only have a metric that measures the performance at the portfolio level?

MR. PENSTONE:  So we track the performance of individual projects, once they are released.  We also track –-

DR. ELSAYED:  Yes, go ahead.

MR. PENSTONE:  -- the extent to which we are achieving the in-service addition targets that are related to our revenue requirement and -- the revenue requirement is based on certain levels of capital expenditures and certain levels of in-service additions.  We also track that, so that's at a portfolio level.  So we track at -- frankly, at both.

DR. ELSAYED:  Yes, but going back to Ms. Lea's question, if you start off with 100 projects that cost $100 million, my understanding -- and I can refer you to, I think, it was your response to Staff IR 102, that shows one measure, which is what you spent overall versus what you planned.

So in the hypothetical scenario, if you only spent -- if you only did 80 of those projects and postponed the other 20, that metric would show that you did very well because at the envelope level, you under spent.  But in reality, you did not; you actually executed only 80 percent of the program.

So my question is:  Do you have any metric that will show me that you actually did what you planned to do?

MR. PENSTONE:  We do have a report that tracks projects and their current status, in terms of -- but back to your point, it would show that 80 projects have started, 20 projects haven't started.

MR. QUESNELLE:  Maybe I could just interject here a little bit.

What we may have is a disconnect here, and I think you mentioned it earlier, Mr. Penstone, and I think this may be an area that we want to get submissions on it, or whatever I think Board Staff are suggesting that certain elements be included in a future rate filing.

But we do have another process and I don't want to mix the revenue requirement relief you are looking for versus how we expect applications to be developed in an application.  We have filing requirements processes which are more of a policy direction, I suppose, and I don't want to cross into that area in any particular thing, especially with the fairly new transmission system filing requirements that we've just released, basically.

So if this is an area that we can look at, because, Dr. Elsayed, your questions are around the projects.  But I think we are still missing the notion of we approve a revenue requirement which isn't a list of projects; it is a proxy for a revenue requirement.

What you are suggesting, Mr. Penstone, sounds to me like an internal -- once released, you a list of projects and that's what you are matching against.  But that release of projects isn't necessarily lifted off what you have put forward in an application.

Over time, those things could change, priorities change, and so that tracking may not tie us back to -- am I correct in that assumption, that that may not track us back to an application to application delta.  It is what's being released in your project approval process, is that right?

MR. PENSTONE:  That's correct.

MR. QUESNELLE:  Okay.  So I think that this is an area that, you know, to Ms. Lea's line of questioning, there is a gap here that I think is worthwhile looking at how best we fill it perhaps.

But I would just like us all to remember here what we are approving is a revenue requirement based on a proxy of level of spending, and that's what the evidence provides us with, okay.

DR. ELSAYED:  Just by way of clarification, Mr. Quesnelle, my question was focussing -- and I will pursue that later -- about the strength and the integrity of the planning process, which is the responsibility of this panel, and what do you put in place to make sure -- part of it may be deferred it to the execution panel, but I want to make sure that we have a process in place to ensure that what is being planned is being well executed, that's all.

MR. QUESNELLE:  I think, yes, you are right and going back to our policy development around this is about the execution of plans and the reliance that we place on the RFE on the planning, to your point.

MR. MANCHERJEE:  Part of the audit recommendations was development of a report within Hydro One that tracks the release and execution of work against that year's plan.

I think, Mr. Chair, you actually said you know these thing wills change over time.  So with each planning cycle and with the approval of that plan within Hydro One, then that is what we track ourselves to in terms of the projects that we are releasing.

MR. QUESNELLE:  And that creates the separation between what you would be tracking and the original application.  To Ms. Lea's point, if we are looking at application to application, that doesn't get us there.

MR. MANCHERJEE:  That's right.

MR. QUESNELLE:  That tracking.

MR. MANCHERJEE:  Yes.

MR. QUESNELLE:  Okay.  I just want to make that clear.

MS. LEA:  Thank you.  Those are my questions.  Thank you very much, members of the panel, for your answers.

MR. QUESNELLE:  Okay.  Let's resume at 11:35.
--- Recess taken at 11:15 a.m.
--- On resuming at 11:40 a.m.

MR. QUESNELLE:  Thank you.  Please be seated.  Just before we get started, Mr. Thompson just had a point of clarification that he wanted to ask about.

MR. THOMPSON:  It's really just a question of nomenclature.  Are all a transformer failures catastrophic and, if not, what's the difference between a garden variety failure and a catastrophic failure?

MR. NG:  Catastrophic is referring to it booms, a big thing.

MR. THOMPSON:  Blows up?


MR. NG:  Blows up.  So the terminology that you will see we use in the IR, class 1 failure, that is referring to the transformer has suffered irreparable damage.  It has seen a big stress event.  It either goes kaboom on us or it failed; we cannot repair it anymore.  Catastrophic.

And the other type of failure is we monitor the condition of the transformers.  As it deteriorates we will see signs and symptoms of it getting there.  Then we would force it out of service, then it's a failure.  Managed and controlled, it failed; we cannot energize it anymore.

MR. THOMPSON:  Okay.  So the chart that you had up with all this testing that was being done at Dufferin, I think it was, is showing how the monitoring of the transformers is done, and it's prior to a catastrophic failure, is it?

MR. NG:  Correct.

MR. THOMPSON:  Okay, thanks very much.

MR. QUESNELLE:  Anything you want to add, Mr. Ng?

MR. NG:  Yes.  So specific to Dufferin, I mentioned that T4 has failed.  That is a failure, but it's not catastrophic.  We track the condition and performance of the transformers, we can see that it is not doing well.  So before it got to the point where it was going to blow up, we force it out of service and stop it from happening.

MR. QUESNELLE:  Thank you.

MR. THOMPSON:  We will keep on eye on your blood pressure then.

MR. NG:  Thank you.

MR. QUESNELLE:  Mr. Rubenstein?

MR. RUBENSTEIN:  Thank you very much. I have two documents.  One is a compendium -- well, they are both compendiums, but one is titled a compendium the other is a stapled set of documents.  I wonder if we could mark those each.

MS. LEA:  Yes, mark them separately, Mr. Rubenstein?

MR. RUBENSTEIN:  Yes, that would probably be helpful.

MS. LEA:  All right compendium, K6.1, please.  And bundled documents that are part of Exhibit B 1, tab 2, K6.2.
EXHIBIT NO. K6.1: CROSS-EXAMINATION COMPENDIUM OF SEC FOR PLANNING PANEL

EXHIBIT NO. K6.2: BUNDLE OF DOCUMENTS THAT ARE PART OF EXHIBIT B1, TAB 2

Cross-Examination by Mr. Rubenstein:


MR. RUBENSTEIN:  And the documents are all from the record, except some evidence from the previous application, which I have provided my friends last week.

Panel, I want to understand the planning process.  I know that there has been a lot of discussion this morning going through the chart from the asset audit.  But I want to -- and, sorry, the asset planning audit, but I want to just talk about a few issues.

The best way to do it is I want to -- if we can turn to the compendium, K6.1, if we can start at page 5.  And this is the planning process as you have mapped it to the evidence, as an I understand it.  That was the point of this chart here?  Is that a yes, sorry?

This is the planning process and the point of this chart is to map it to the evidence?

MR. PENSTONE:  So it's a very high-level description of the planning process, correct.

MR. RUBENSTEIN:  Using this high level, I have some questions.

So as I first understand it, you start with the needs assessment, and what that means is you looked at what your customers' needs are, you looked at what your system needs are with respect to risk and condition, asset age.

Am I correct that that's what we're talking about?  At a high level, we're talking about the needs assessment?

MR. PENSTONE:  Correct.

MR. RUBENSTEIN:  And then from there, you develop investment candidates, am I correct?  You cost them, you determine if they meet the business objectives, these are the three squares that are on top of each other and you determine the investment candidates, am I correct?  At a high level, that's what's going on here?

MR. PENSTONE:  At a high level.  I am just wondering, Mr. Rubenstein, if there may be a better diagram that illustrates what -- as I mentioned earlier, this is at a very high level and because it's at a high level, you will notice that that term "investment candidate" isn't identified on this box.

MR. RUBENSTEIN:  If we can turn to page 6, maybe that's helpful.  That's another document, another chart you provided.  Is that helpful?  Is that more helpful?

MR. PENSTONE:  That's more granular, yes.

MR. RUBENSTEIN:  Sure.  So am I correct that at a high level, you determine the needs that the system needs, you cost them and that's how you're developing, at a very high level, the investment candidates, so the suite of potential projects and programs and their size that you may want to do in a time period -- and my understanding, in this case, it was from 2016 to 2020.  Am I correct about that?

MR. MANCHERJEE:  The planning horizon is six years.

MR. RUBENSTEIN:  So it's 2016 to?

MR. MANCHERJEE:  2022.

MR. RUBENSTEIN:  To 2022?

MR. MANCHERJEE:  Yes.  So the requirement is we file the two test years, plus three years of forward-looking as well, right.  So to develop that, we need to have the complete window.

MR. RUBENSTEIN:  So is it 2016 to 2021, or 2017 to 2022?  Let me just get my math here.

MR. PENSTONE:  2017 to 2021.

MR. RUBENSTEIN:  That's five years.

MR. MANCHERJEE:  No, it's 2017 to 2022.

MR. RUBENSTEIN:  Thank you.  So the planning process was 2017 to 2022.  Am I correct?

MR. MANCHERJEE:  Yes.

MR. RUBENSTEIN:  And from that, so you have the grouping of all the potential projects and then you move to the prioritization and optimization stage.

And my understanding of the optimization stage, at a very high level, is you are determining, based on the resources you have, which ones you should be -- which ones you can do.  Some you simply don't have the manpower to do, and you determine when to do them, and you determine which ones -- you know, based on that, which ones you going to do and which ones you are going to have to defer.

At a high level, that's what we are talking about when we're talking about optimization?

MR. PENSTONE:  Actually, if I step back, optimization takes that menu of candidate investments and essentially prioritizes them based on the extent to which they mitigate risks to business objectives.

So we haven't talked about executability at that Stage.  We've just got this optimize -- we now have gone from a whole mass of candidate investments to a stack of, for lack of better term, optimized investments.

The next stage after that, the enterprise engagement stage, is an assessment of the other considerations that you just mentioned, resources, outages, materials related to the extent to which we can actually execute those optimized projects.

MR. RUBENSTEIN:  So while you use a term optimization, is it fair that it's really a prioritization?  You are prioritizing it based on which ones have the biggest risk, which projects you need to do first based on the risk; am I correct?

MR. MANCHERJEE:  So the underlying software package actually use as multivariable optimizer to determine the priority.  So just to get the terms very straight, that's what's happening.

MR. RUBENSTEIN:  All right.  And you are using the software program to do it?

MR. MANCHERJEE:  Pardon me?

MR. RUBENSTEIN:  You using a software program to do it?

MR. MANCHERJEE:  Yes.

MR. RUBENSTEIN:  All right.  And then you get to, as we were talking about, the next stage where you are now putting on the constraints, if I may say.  You are determining what are the resources that you actually have to be able to do the work, outage constraints that you may have, those sorts of things, correct?

That is the -- this is what you called, I believe, the -- I think in some places, it's called the operation stakeholder engagement; other places, it's called the internal stakeholder engagement step.

MR. MANCHERJEE:  Yes, that.

MR. RUBENSTEIN:  Am I correct?

MR. MANCHERJEE:  Yes.

MR. RUBENSTEIN:  And was I correct in also understanding that it is at that step that you also have the consumer engagement step that you did in this application?

MR. PENSTONE:  That's -- the outcome of the customer engagements was input at that point.

MR. RUBENSTEIN:  All right.

MR. PENSTONE:  So, yes.

MR. RUBENSTEIN:  And then after you have a -- so now you a more refined plan, as I -- and then you take it and you get the executive approval, and that is really -- and that becomes a transition system plan that you put forward in this application; am I correct?

MR. PENSTONE:  Correct.

MR. RUBENSTEIN:  And I want to understand, what is -- I want to understand the timing of all this, because I understood from earlier this week and even from last week that really the process of this application and all this began in December, and it obviously culminated of the package that went to the Board in the beginning of May.

So can you help me understand what is the -- you know, from practically speaking, when did you finish the various steps?  Roughly speaking.  I don't need actual dates.

MR. PENSTONE:  Okay, the optimization that you referred to was roughly in the middle of March.  There were a number of parallel activities that were taking place, and I want to -- the investment planning process was one activity following one work stream.  In parallel with that work stream was also the customer consultation process.

MR. RUBENSTEIN:  So mid-March you get to the optimizations, so the planning happens from R&D.  The grouping of the investment candidates happens from December to March then?  Is that fair to say, roughly?

MR. PENSTONE:  Yes.

MR. RUBENSTEIN:  In March you do the optimization, and you are working on the customer consultation, obviously, on a different stream at roughly the same time.

MR. PENSTONE:  That's correct.

MR. RUBENSTEIN:  So the information then that you provided to the customers -- I don't want to go back and have that -- go through all those scenarios again, but that doesn't come -- does that come -- I had assumed or I had thought that that came from the same information that would have come to the optimization point.  Am I incorrect about that?

MR. PENSTONE:  Not entirely.  So the information that was provided to -- as part of the customer consultations were a series of scenarios.  Those scenarios, in terms of
-- included, I am going to say scopes of work, the extent to which certain work would be accomplished, roughly the costs of that work, and the consequential rate impacts, and the last but not least, of course, is the reliability risk outcome measure for each one of those scenarios.

MR. RUBENSTEIN:  So you didn't actually have -- it was at a high level.  You didn't actually have a set of -- when you came up with the budgets for those scenarios, recognizing they weren't scenarios, you didn't actually have a set of specific projects that underlied them, because you hadn't actually got to that point yet in the planning process.  You were still gathering the investment candidates.

MR. PENSTONE:  So the optimization that occurred was based on certain working assumptions.  In parallel with that we were developing scenarios.  They were also based on, as I mentioned earlier, assumed levels of investment and, in a very, very broad sense, where those investments would occur.

MR. RUBENSTEIN:  And when you say "working assumptions", can you help me?  What are you referring to?

MR. PENSTONE:  Working assumptions with respect to what the customers' expectations were, for example.  So as was mentioned in an earlier panel, we got and have received input from customers outside of the formal consultation process.

So based on that, we had, I am going to say, working assumptions in terms of what the customers' expectations were as it relates to a number of factors.  The customer consultation process was used to validate those assumptions.

MR. RUBENSTEIN:  So you get to the optimization stage, you have your list of projects and programs and their sizes that you ideally would like to do before you optimize it, and it starts in December.

So over a couple months you have put together the plans for over -- and if we are talking about a six-year project -- in the two years, at least, the 2017 and '18, you are talking about, you know, $2 billion in capital plans.

Can you help me -- that seems like a short amount of time to put those all together.

MR. PENSTONE:  Well, I think, to be fair, it's not as though those plans all started from square one.  There was -- they generally start, and as a starting point the plans that were used in the previous planning process, they then get re-examined by the planners.

MR. MANCHERJEE:  So to add to that, so during this sort of from the kick-off into sort of optimization, really the software package we use is sort of shut down prior to that.  It's opened up annually.  So planners, investment owners are inputting their investments in at that stage.

They -- to Mr. Penstone's point, they would have been under development already, and they would also have what they had inputted from the previous year.  There is also a QA that goes on in that period as well for the inputs that are put in.

MR. RUBENSTEIN:  So then after the optimization stage you get to the internal operations stakeholder engagement stage.  And there was a lot of discussion yesterday about
-- and there has been discussion throughout the last week
-- with respect to the -- specifically the customer engagement piece, how it played in, and I understood the evidence, and it's a bit confusing, reviewing the transcript -- you were asked a number of times yesterday, all right, so what changed because of specifically the customer engagement piece, and I understood the testimony, well, we can't give you a specific investment.

Now, this morning there was some discussion, there may be a few things that you did change.  Is that because you, on the panel, couldn't tell yesterday that -- what projects -- you know, just, you don't have that information in front of you, or it's because there is a lot of things going on, you can't isolate and say we are doing more of this or we are doing less of this because of the customer engagement piece?

MR. PENSTONE:  So in the enterprise engagement, there was many changes that were made to what was in the original optimization file.  And those -- so, for example, there were adjustments made in terms of proposed expenditure levels are related to cyber-security.  Again, that has nothing do with the customer consultation.

Ms. Lea asked for a specific example of an investment that was influenced by the customer consultation.  The Middleport TS advancement was one.  The reason for it was the performance of that particular station and the equipment within that particular station was dodgy, and again, to reflect the customers' priority as it relates to reliability, that led to that investment being advanced.  So that's one that we could pinpoint.

MR. RUBENSTEIN:  So could you just tell me practically what is going on from a very -- we are talking at a very sort of high level.  I am just trying to understand practically is it people sitting around in a room and someone says, we don't have the manpower to execute the optimization.  You need to pull back on X type of work, and someone says, this is what our customers want.


Can you give me an insight of how this actually -- how you are actually doing the internal stakeholder engagement?

MR. PENSTONE:  Are you interested in the exact mechanics, or -- because at a high level -- and if you are interested in the exact mechanics I will turn it over to Mr. Mancherjee, but at a high level, once you have the optimization file, we would go back to the various lines of business that would -- with the groups that would have to execute the work, number one.  Number two, there is also an element of this where the outcome of the optimization file is validated, where people look at it -- and, you know, I love software and algorithms and all the rest, but there is a sanity check applied as well through that enterprise engagement process.  That's at a very high level.  And then again the third element of it was making adjustments, relatively minor adjustments as it relates to the customer engagement.

MR. RUBENSTEIN:  All right, thank you.

MR. PENSTONE:  So that's at a very high level.

MR. MANCHERJEE:  And to answer your question, that's essentially what happens.  The optimization produces a very preliminary investment plan that is sent out across the organization.  Each group that participates, whether it's from a planning or an executing point of view, will review the file in its totality.

And then there is a series of meetings that take place, primarily between my group and each of those individual groups, and we go through any sort of changes or recommendations they have to make to the plan, and that is then incorporated.

MR. RUBENSTEIN:  Thank you, that's very helpful. If I can ask you to turn to page 7 of the compendium?

We had asked you in this interrogatory to please explain where rate impacts are considered within the investment planning process.  And your response starts with:
"Rate impacts are considered throughout the investment planning process.  At the start, customer consultation feedback and senior executive expectations are incorporated into a guideline that is communicated to staff and influence investment prioritization."

I want to just stop there.  Can you help me?  What guideline are we talking about?  What was communicated to Staff with respect to rate impacts?

MR. PENSTONE:  So if you -- it goes back to my statement about working assumptions surrounding that optimized file.

So again, the object of the optimization was to be able to balance feedback that we got from customers, I described that, asset needs, which we have talked about, and last but not least, the rate impacts.

So the initial working assumption to develop that first optimization file would stay within rate impacts of between 3 to 5 percent.

MR. MANCHERJEE:  And I will just add on to that.  Because the investment planning process also accounts for the current coming year, which '16 -- so when we would have done this rate application, '16 would have been under a rate order.

So as an example, guidance given to planners is we are under a rate order for 2016 expenditures, and they are to stay within the rate order.

MR. RUBENSTEIN:  My understanding is you are spending more than -- you are proposing to spend in 2016 -- I guess you are going to spend more in 2016 than was approved.

MR. MANCHERJEE:  Within the asymmetrical variance account.

MR. RUBENSTEIN:  But the asymmetrical variance account only captures if you under spend.  There is no you can spend as much as you want --


MR. MANCHERJEE:  No, I understand that.  So the guidance provided to them -- and it was actually provided in an IR to you -- talks about required to meet our in-serviced additions for 2015-2016, and the notation here is:
"Failure to do so results in the claw-back of future revenue requirement through the asymmetrical variance account."

That was the specific guidance given to investment administrators with respect to 2016.

MR. RUBENSTEIN:  But you didn't put the reverse in, where you said we were only allowed to spend this amount of money, that's what we are going to spend.  For 2016, that was not part of it, correct?

The Board approved X amount of in-service additions. That is the amount -- that is only the amount that we are allowed, under the optimization scenarios for 2016, you are going to spend.  That was not one of the parameters provided, correct?

MR. PENSTONE:  So the consideration was in-service additions over a three-year period, '14, '15 and '16.  And the '16 target for in-service additions was designed to achieve the approved in-service additions over that three-year period, with the exception of some additional unforeseen emergent investments that we had made.

But the intent was to hit the three-year approved in-service additions.

MR. RUBENSTEIN:  So just going back to the 3 to 5 percent which was put in for the parameters going forward, was it between 3 to 5, or is it there's an amount that you can't get over?

Can you help me understand?  How does it work that you are allowed to put in a range?

MR. MANCHERJEE:  No.  So this comes back to, you know, consultation feedback.  So when we've said before that, you know, reliability was a primary consideration for our customers with a modest rate an increase, judgment -- I will correct myself.

Through the ongoing dialogue we have with customers, we understand what we believe the tolerance for our customers for certain rate impacts is going to be, given a certain level of investment and a certain level of outcome in relation to reliability or safety.

So then we make a judgment call in the initial stages around that.  That then -- also we are informed further by the customer consultation feedback at the end.

MR. RUBENSTEIN:  Sorry, what is informing you at the beginning?  You just said based on our consultation with customers, you know, the reliability and the rate threshold that they are willing to take.

But that's not the customer consultations we're talking about.  So where are you drawing that view from?

MR. PENSTONE:  So as I believe what was described yesterday, there is ongoing communication between Hydro One and its transmission customers.  We have an entire group, in fact, led by Mr. Henderson, who was a witness yesterday, that enables that those conversations to occur and the feedback to be brought back to the company.

So for example, the upshot of some of that conversations related to issues that individual consumers or customers may be having related to their reliability or power quality, related to the duration or frequency of outages; we are constantly getting that.

That comes back to planners, right.  So that informs a planner in terms of where their focus should be amongst a number of other considerations.

So my side bar with Mr. Mancherjee was that for clarity, we will use the term customer consultation for the actual consultation process, customer communication to be sort of the continual exercise of getting feedback and information from our customers.

MR. RUBENSTEIN:  So the 3 to 5 percent comes from your customer common calculations originally that was put into the optimizing model?

MR. PENSTONE:  So the 3 to 5 percent essentially comes from -- like, if you are going to ask did we take a survey of our customers to say 3 to 5 percent?  No, through that communication and ongoing discussions.

However, as part of those discussions, there will be conversations about rates.  Inevitably there are with our customers, conversations about the level of performance that we are providing to them, and conversations about investments and these customers realize that investments will ultimately require rate increases.

The judgment in terms of the 3 to 5 percent, again as a working assumption, was predicated on this was the balance point and equilibrium between asset needs, the feedback we got from customers, and ultimately our view or assumption about, I am going to say, a rate increase that would be -- there are so many adverbs -- accepted, is perhaps the best word that I can come up with at that time.

And remember, I've got to emphasize this, it's a working assumption.

MR. RUBENSTEIN:  I think the answer to my question was yes.  I had simply asked you, based on your definition of customer -- I forget the word now, but customer communications versus consultation, the difference, you are basing it on your customer communications.

MR. PENSTONE:  Our view, yes.

MR. RUBENSTEIN:  Okay, that was -- so you get the transmission system plan.  My understanding is you opted not to have a third party review, because at the same time you were doing the customer engagement, correct?

MR. PENSTONE:  By the time we had the transmission system plan finalized -- and remember, we had to wait for the outcome of the customer engagements.  That was roughly the third week of April, and we had -- the target was to file in May.  So that did not afford us the time to get a third party to come in and review it.  And I am not aware that that's a filing requirement either.

MR. RUBENSTEIN:  I am not -- I don't -- I mean, I don't know, but I wasn't making the -- I didn't ask it thinking that it was necessarily.

Am I also correct then, I understand, because of the timing became really the big push for not doing that, you didn't think about having someone review the planning process, so this would happen before you did the actual work to review your proposed planning process?  No?

MR. PENSTONE:  The need and decision to do the customer consultations -- I will step back.  Customer consultations was a new element of developing this transmission system plan.  We had not done that before.

The decision to proceed with that was, I am going to say early in 2016.  The time it took for us to develop the materials, organize the various mechanisms that we had to be able to solicit customer feedback, take that feedback and put it into our plan, that left very little time for anything else.

MR. RUBENSTEIN:  What about an independent asset condition assessment or independent audit of your asset condition assessments?

MR. PENSTONE:  So we have had -- and Mr. Ng referred to a couple of them yesterday -- independent assessments by third parties of our asset condition as it relates to both insulators and conductors.

MR. RUBENSTEIN:  But what about -- I mean, you're doing assessments on your assets all the time.  Condition is a big part of your portfolio -- how you are determining which projects, as I understand it.  You didn't have someone review your system of determining asset condition on a whole wide range of projects -- sorry, assets.

MR. NG:  The way that we do condition assessment for asset, the big one -- you are talking about transformers, that kind of stuff.  Again, to go back to the DGA analysis, when we take an oil sample, DGA sample, it wasn't done by Hydro One, it was done by a lab outside of the company.

When the result get back to the company then we look at, okay, this is the indications, these are the bio markers -- not bio, sorry, chemistry marker in it.  I was thinking about other stuff.

But anyway, that's done, that's independent.  Does that answer your questions?  That's the independent assessment that you are looking for?

MR. RUBENSTEIN:  No, as I understand it you send the samples or they do the --


MR. NG:  Yeah.

MR. RUBENSTEIN:  -- samples themselves to a lab.  Then they come back with the results, and you take that information.

MR. NG:  Correct.

MR. RUBENSTEIN:  And you have to determine what is the condition.

MR. NG:  Absolutely.

MR. RUBENSTEIN:  And that's a determination you are making based on the evidence you get from the third party.

MR. NG:  Based on the test result from third party and based on industrial guideline.  DGA is an area where there is multiple expert, multiple international guideline suggesting or providing guidance on if you see a certain number it means a certain thing.

MR. RUBENSTEIN:  Well, can I ask you to turn to page 119 of Staff's compendium, just for an example.  I want to understand this.  This is from the Dufferin TS business case, I believe.

So under "condition" there is a score.  You have determined based on -- you have a bunch of facts.  You turn it into a score.  Have you had anyone -- using this as an example, what I am talking about -- audited your process of determining independently that based on the evidence for the first one, 13 is the right score, you are doing that properly?

MR. NG:  Again, I think I discussed this before.  This condition score is an output from asset analytic tools.  It takes the information from the oil sample, run through an algorithm, and then it puts out a number.  The algorithm was developed by a subject-matter expert when we were implementing asset analytic.

And subsequent to this number, there is a detailed transformer assessment that was done by our internal transformer expert which produced a transformer assessment report.

MR. RUBENSTEIN:  I understand for this.  But you have many assets --


MR. NG:  Correct.

MR. RUBENSTEIN:  -- that you don't have large business cases for.  You are replacing many small -- you know -- I don't want to say "small", but you are doing lots of different work.  You don't have big business cases for each asset you replace within a portfolio; correct?

MR. NG:  I think we need to quantify that statement, because all investment that we undertake, the projects, all of them would have BCS to authorize, a business case summary to authorize funds before we can undertake the project.

MR. RUBENSTEIN:  And say for example if we are talking about protection systems, you're replacing hundreds a year, you have an individual business case for every single protection system you are replacing?

MR. NG:  In terms of replacing hundreds of protections equipment, again, going forward it's being done under one integrated investment.  That always has a business case summary to authorize the fund to be released before we get to executions.

I think you are talking about program type.  Insulator is a good example.  Because of the volume, because of the quantities, we do not have a business case summary for a program.  We do not.  The approval for the program is done at the annual business plan approval level.  Once that gets done, we know that between the asset management and our service provider here is the budget that we have, let's go and have the work done.  So that would not have a business case summary.

MR. RUBENSTEIN:  So then back to my original -- and my original question was simple.  When -- or maybe it wasn't. but I will ask another question that I think makes it a little simpler.

With respect to your asset analytics program which pops out a condition number; correct?

MR. NG:  Correct.

MR. RUBENSTEIN:  Nobody has done an independent assessment to determine if really the right number is coming out of that tool?

MR. McLACHLAN:  Let me respond to that, Mr. Rubenstein.

So I think your question is -- we will take, for example, that blue 13 number -- has there been any non-Hydro One or external source that has validated that the algorithm behind the calculation of that 13 is a valid algorithm; is that -- am I paraphrasing that correct?

MR. RUBENSTEIN:  Yes, and I am not talking about this specific 13.

MR. McLACHLAN:  No, no, but that's what I mean --


MR. RUBENSTEIN:  Yes.

MR. McLACHLAN:  -- that placeholder there, that condition algorithm for a power transformer.

MR. RUBENSTEIN:  Yes.

MR. McLACHLAN:  So what I can't speak to is, I will say, exact names or companies that were represented, but our asset algorithm -- or asset analytics project involved external entities that were experts in asset management at a, I will say a global level.  If we were required to produce evidence of that, we could.  It was not a Hydro One specialized product, it was a team that involved external asset management authorities on the team with Hydro One and in a tool integrator, if you will, to develop the algorithms.

MR. PENSTONE:  So the short answer to your question is, firstly, the algorithm was, as Mr. McLachlan pointed out, was developed with experts.  Once it was developed, has it been subject to any kind of review?  No.

MR. RUBENSTEIN:  Thank you very much.  That was --


MR. PENSTONE:  But again, to emphasize Mr. Ng's point, that number is only the beginning.  We don't rely on that number to prompt an investment.

MR. RUBENSTEIN:  To prompt an investment at the project level or when we are talking about portfolio investments?

MR. PENSTONE:  So this would have been a project.  The planners use the output of this tool as an indication of where they should focus their attention.  They then have to go and confirm that that number, particularly if it's showing a bad number, can be validated through on-site assessments, inspections, lab tests.

MR. RUBENSTEIN:  With respect to projects.  What about also at the portfolio level?  Are you doing that with portfolio as well?

MR. NG:  I think when you mention portfolio, you are talking about other programs.  So I have a wood pole program, I have an insulator program.

MR. RUBENSTEIN:  That's a good example.

MR. NG:  Wood pole program, we will have detailed condition assessment on the wood pole to verify that that wood pole has reached end of life before we replace it.

MR. RUBENSTEIN:  What about the others?

MR. NG:  The other program, meaning the insulator?

MR. RUBENSTEIN:  Is it uniform that for all -- every single asset you replace, you will do an independent -- sorry, not independent.  You will do a specific assessment of the condition of that asset before you take it out.

MR. NG:  We assess the condition of each asset before we replace.

MR. RUBENSTEIN:  Thank you.  Now, I want to ask about -- we haven't talked about it today, but reliability risk.

MR. NG:  Before we go there, Mr. Penstone just reminded me of the insulator issues from CP and COB.  The principle or the -- what we are going to do with CP and COB insulators is -- the group of insulators that were manufactured between 1965 to 1982, we are going to replace them.

We have done enough condition assessment.  The sampling have shown that they have gotten to a point that we need to remove them.  We are not testing 120,000 string.

MR. RUBENSTEIN:  Thank you.  If we can turn to page 8, I want to ask about reliability risk.

We have obviously had a lot of discussion; it's a relative measure.  But I want to understand the specific numbers we are comparing and what they mean.

So I understand that, for example with respect to lines based on the table that we have all seen and talked about very often, there is a negative 2 percent change in reliability risk between the two years if you do the proposed investments.

If we can turn to page 10 of the compendium, this is also from that interrogatory, it breaks down what the actual numbers we are comparing, what is moving from X to Y that makes that negative 2 percent difference.

And for lines, we can see it's 1.056 percent.  Do you see that?  And it changes to 1.01 percent, correct?

MR. NG:  Correct.

MR. RUBENSTEIN:  What does 1.056 percent represent?

MR. NG:  1.056 percent represents the percentage of conductors -- let me back up one step here.

It is the condition probability of failure for conductor fleet in that year.

MR. RUBENSTEIN:  So when we are talking about lines --


MR. NG:  Yes.

MR. RUBENSTEIN:  -- is the only asset behind lines conductors?

MR. NG:  In this modelling here, it only takes into account conductors, yes.

MR. RUBENSTEIN:  So really, whenever we see lines, we should think of conductors?

MR. NG:  Yes.

MR. RUBENSTEIN:  All right.  And is the 69 percent where we were talking -- how you came up with the aggregate of interruption durations.

MR. NG:  Correct.

MR. RUBENSTEIN:  Is the 69 percent of your interruptions, the duration of your interruptions, coming from conductors?  Or is it from other assets that make up a broader lines category?

MR. NG:  It is the total number of SAIDI minutes due to line equipment failure.  So it's conductors and the others.

MR. RUBENSTEIN:  So it's different than the category of lines asset type, because that's just conductors.  But what's making up the duration number is a broader category of assets?

MR. NG:  That is correct.

MR. RUBENSTEIN:  And what are the major asset categories that would make up the duration?  Conductors as well as -- what are some of the others?

MR. NG:  It would be insulator, U bolt, spar arm.  Those would be the main, the big ones.

MR. RUBENSTEIN:  And are you able to undertake to sort of break it down between the various categories?  I want to know what percent is actually coming from conductors.

MR. NG:  I think -- a couple points in here, right.  The entire reliability risk model is based on hazard functions.  We do not have a hazard function for insulators; we have one for conductors.  We are using it to represent the risk of the line asset.

MR. RUBENSTEIN:  No, I understand that.  And I am just trying to understand.  You have used, to do the -- to come up the weighting for the aggregate number --


MR. NG:  Correct.

MR. RUBENSTEIN:  -- a number that is not comparable --at least as I see.  It may be similar, but it is not comparable because it includes other assets besides conductors.

I would like to know what percentage of the duration from lines is only conductors.  What percentage of the 69 percent comes from only conductors, so I can do an apples-to-apples comparison.

MR. NETTLETON:  Well, Mr. Chairman, what I heard was that the lines value was based upon the input of hazard curves, and the hazard curves were based on a lines metric.

So I am not sure you can cut that baby down to an insulator or get the numbers that Mr. Rubenstein is seeking, without having a hazard curve that's specific to the metric that he is looking for which is, I think, insulators.

MR. RUBENSTEIN:  I actually had it the opposite.  I understood you only had a hazard curve for conductors; that's where you came up with the lines.  But the duration is not from the hazard curve, as an I understand it.  That's taking your actual duration, so that's different -- it has nothing to do with hazard curves, correct?

MR. McLACHLAN:  Mr. Rubenstein, I think the question that you have, if I am -- I am just going to ask it back -- is of the 69 percent duration of minutes contributed to the lines, how does lines break down into sub components of the lines?

MR. RUBENSTEIN:  I am even more specific.  I am really just interested in the conductors, which is --


MR. McLACHLAN:  Right.  And subject to check, the conductor is about, I believe, 25 to 30 percent of that 69 percent, and insulators are about the same, around 25 to 30 percent, maybe 25 percent for insulators.

So between conductors, about 25 to 30 percent and insulators, between the two of them, that is about 50 percent of the full lines duration.

MR. RUBENSTEIN:  Are you able to provide by undertaking a specific number of conductors?  I just want to make sure we get the right number.

MR. McLACHLAN:  Yes, we can.

MS. LEA:  That would be --


MR. NG:  Before we --


MS. LEA:  Go ahead.  Do you want a number, or are you going to add a caveat to the undertaking?  I wasn't sure.

MR. NG:  I am just going to make a point here.  The basis for the line investment is a conductor reaching end of life.  The fact that it hasn't failed yet is a function of it hasn't seen the design load.  Once it has seen the design load, it will get into failure.  So that part has to be clear.

MS. LEA:  Okay, so we have an undertaking, yes?  J6.1, please.  Is it best to describe it again?

MR. RUBENSTEIN:  Probably best not to, but ...

MR. PENSTONE:  If I may, I believe Mr. Rubenstein is asking for a breakdown of which components of lines specifically have contributed to the SAIDI minutes that we have attributed to lines as an aggregate.

MS. LEA:  Okay.

MR. RUBENSTEIN:  And that aggregate is the 69 percent.

MR. PENSTONE:  The aggregate is 69 percent.  We will see -- we will break that down in a more granular level.

MR. RUBENSTEIN:  Yes.

MS. LEA:  Breakdown of aggregate contribution of lines.
UNDERTAKING NO. J6.1:  TO PROVIDE A BREAKDOWN OF AGGREGATE CONTRIBUTION OF LINES


MR. RUBENSTEIN:  I wanted to know when the panel wanted to take a break?

MR. QUESNELLE:  If this is a good time for you, Mr. Rubenstein, why don't we break until 1:30 then, thank you.
--- Luncheon recess taken at 12:30 p.m.
--- On resuming at 1:37 p.m.

MR. QUESNELLE:  Good afternoon, please be seated.  Mr. Nettleton?
Procedural Matters:


MR. NETTLETON:  Just one matter, Mr. Chairman.  I just thought I would alert parties to the fact that this afternoon, I guess over the lunch break, Hydro One informally responded to a request from Board Staff to provide an update to the cost-of-capital information that is included in the application to really address two things:  One, the Board's October 27th, 2016 letter that updated the return on equity component, and also we updated the application to reflect the cost of debt forecast for the test period because of a new issuance of debt that's been issued.  So that information is now on the record.

MR. QUESNELLE:  Thank you.

MR. NETTLETON:  I do think, in light of the fact that it does amend parts of the application, it's probably worth having and marking it as an exhibit.

MR. QUESNELLE:  Okay.

MS. LEA:  K6.3, please.
EXHIBIT NO. K6.3:  AMENDMENT TO APPLICATION.

MR. NETTLETON:  Thank you.

MR. QUESNELLE:  At some point this afternoon we'll have a conversation about schedule.  I think, given where we are -- and I will -- maybe at the break, Ms. Lea, we can have a conversation offline just to what you have assessed as far as a discussion with the intervenors and availability and what-have-you taking us through to the end of the scheduled hearing.  We have got some issues around this coming Friday.  We are going to plan on just sitting for a half day on Friday, and so we don't want to find ourselves in a situation where Friday morning we are halfway through hearing evidence from intervenors and then having to stop and carry it over to the Monday, so we are doing some juggling with that.

And the other element of that is if we can complete the oral hearing in advance of Friday we will attempt to do that as well and, with that, just put parties on notice if anybody has got an issue you don't have to raise it now, but let us know before the end of the day that potentially starting at nine o'clock next week on each day might be a way of getting another couple hours in the four days that we have scheduled.

So if anybody does -- if someone has an issue with that let us know before the end of the day.  If not, we will work on that assumption that we will be starting at nine o'clock on Monday morning.  Okay?

All right?  With that, Mr. Rubenstein.
Continued Cross-Examination by Mr. Rubenstein:


MR. RUBENSTEIN:  Thank you very much.  Before the break we were talking about the risk -- reliability risk model, and I want -- and we were talking about the various assets that are made up of that model, and as I understand it it's transformers, it's breakers, and it's conductors.

My understanding is the data that you used to derive the hazard curve came from the Fosters & Associates report; am I correct?

MR. NG:  Yes, that's correct.

MR. RUBENSTEIN:  Now, my understanding of that report is it also deals with a number of other asset categories.

MR. NG:  Yes.

MR. RUBENSTEIN:  Is there any reason why you didn't include those in your risk reliability model?

So just for the Panel's information, my understanding is the report includes steel towers, wood poles, switches, reactors, capacitors.  Those are some other categories.

MR. NG:  The reason there really is majority of the reliability problems that we have come from those three asset classes.  That's why we were in there.

MR. RUBENSTEIN:  But wouldn't it have provided a broader picture if we included all the assets where we had the data to come up with the model?

MR. NG:  I think it complicates the model unnecessarily.

MR. RUBENSTEIN:  And of the three assets that make up the model, is there anywhere on the record that we can derive what amount of spending on those assets is being proposed in 2017 and 2018, the total, so we can see versus the entire budget what we are spending?

MR. NG:  No.  The reason being because of the integrated investment approach that we have undertaken, the breaker and transformers are part of an integrated investment at our stations.  We haven't provided the breakdown of the cost in the evidence.

Lines -- you can see.  Lines, in the line "capital sustaining evidence", there are tables showing the line refurbishment investment.

MR. RUBENSTEIN:  All right.  So there is no way we could essentially find out, when we are looking at the risk reliability, what type of the dollar of the sustainment program is really affected by it.

MR. NG:  I think you have to look at it from a broader perspective.  Everything that we do is trying to improve reliability of the system.  It's a system indicator.  The measure is an outcome measure for the entire system.

MR. RUBENSTEIN:  But the changes from one date to another is based on your investments in those specific categories; correct?

MR. NG:  Because those are the most impacted one.

MR. RUBENSTEIN:  But we can't tell, then, of the, I think it's about $1.6 billion in sustainment spending over the two years, what the dollar amount is that goes into this model that makes the negative 2 percent change.

MR. NG:  Again, the model itself doesn't determine what investment to take, it's an outcome measures, right?  When we say we replace the transformers, you cannot replace the transformers without making sure that the ancillary works.

MR. McLACHLAN:  If I can -- Mr. Rubenstein, if I can just add something to it, this is Mr. Ng's area of responsibility as far as the sustainment investments, but I think he would agree with me in that to come up with an actual, I will say dollar amount around those three critical asset classes that contribute to reliability, it's difficult, partly because the investment strategy that he has now with the integration of station bundled investments, that station bundled investment, it would be very difficult to break out the cost specifically for a breaker or for a transformer.

So it's difficult to get to an exact number that's attributed only to, you know, the analogy being an arm, as opposed to the body, when you have an investment where you are changing out a whole switch yard.

And then just to add a little bit of a more comment to why didn't we include additional asset classes into the model.  The three asset classes that are there account for 85 percent, or 86 percent, I have forgotten now, 85 percent of the interruption minutes.  Although the hazard curves exist for other types of asset classes, we are not seeing that they have any significant or contributable amount of duration of interruption minutes to our historical interruptions.

MR. RUBENSTEIN:  Sorry, you said 85 percent, but that -- from our discussion this morning it's less than that, because your -- the lines category includes a number of assets that are -- not actually have anything to do with the model; correct?

MR. McLACHLAN:  I am speaking in terms of the three asset classes.  I am considering lines to be an asset class.  That is 69 percent of our asset classes -- or of our assets -- 69 percent of our interruption is because of lines components.

MR. RUBENSTEIN:  Can I ask you to turn to page 22.  So this was an interrogatory we had asked -- a chart we had asked you to fill out, SEC 20, and we had asked you to fill out the shaded areas, and the only change I have made from the interrogatories -- I've just put line numbers for ease of when we discuss this, and what it showed is -- it shows a number of things, but we had asked you to fill out for the number of replacements of a bunch of different asset categories the dollar value.

And I recognize what you are saying about the integrated investment -- stations investment makes it harder, and you do mention this in the cover part to the IR, which I didn't include, but can we use that as a proxy?  You use it as a proxy, I guess, in answering this interrogatory, so is it fair to use it as a proxy if we wanted to get a sense of the circuit-breaker portfolio, how much you are spending?

MR. NG:  Again, this interrogatories, we fill it out to be helpful.  The proxy is based on the best number that we have.  That's just it, the best number that we have.

Is it indicative?  Is it fair?  I think it will change from project to project.  It's difficult.

MR. RUBENSTEIN:  But at a high level, we could use it to get a sense of the magnitude?

MR. NG:  Keeping in mind that if we do that, you are not including the other assets that we have to deal with in the stations.  Meaning that, if you can look at the stations, if you take a look at the number, at a given station, we will have a job to replace, let's say, one transformer, two breakers, and maybe five protections.

If you use the proxy number, it would not add up to the total expenditure at the station because there is other stuff in there.

MR. RUBENSTEIN:  No, I understand that.  And I just want to understand about the hazard curves, just understanding the data that you are utilizing and what the fosters associate.

So my understanding of hazard curves, really at a high level, the data you are using essentially to put into that model to determine the hazard curves is Hydro One data.  And the data set is essentially, for each of the asset categories, essentially the length of time they were in service, that they were utilized; am I correct?

MR. NG:  Yes, that's correct.  It's the length of time they have been put in service until such time that they have reached design end of life, and they were planned to be replaced or removed from the system.

MR. RUBENSTEIN:  So is it -- and it's that last part I want to explore with you, I want to understand.

Is it essentially -- we can talk about transformers, or we can talk about transformers as an example.  The data set would say transformer 1, the date was first put in service roughly and the date that it was pulled out of service, for whatever reason.  And then, you know, the next one; for transformer 2, the same thing.  Is that my understanding?

MR. NG:  Yes.

MR. RUBENSTEIN:  So would that then not just include assets that failed, but also assets that you pulled out of service because they failed because of weather, they failed because of their end of life, you have replaced them because it's on the schedule to replace and they are soon to fail?  Am I correct?

MR. NG:  Let me correct one thing here, right.  It's  assumed to fail; we do not assume it to fail.  We remove it from the system because we have reason to believe that it is failing.

So yes, you are right.  The unexpected demand type of failure will be in there.  The planned type of removal will be in it, too.

But we don't assume.  At Hydro One, we don't assume something is going to fail and remove it.  We don't do that.

MR. RUBENSTEIN:  It will also include things we are talking about -- I am not sure these necessarily -- that these category would have that in there.  But a truck hits an asset, and you have to pull it out.

MR. NG:  Yes, yes.

MR. RUBENSTEIN:  So it's broader than simply assets that we know on this date, you know, we had a catastrophic failure.

MR. NG:  But then again, let's think about the broader spectrum, right, and put it in perspective.  The majority of assets that were removed from the system were due to assets reaching end of life.  Trucks do not run into a pole on a daily basis.

MR. RUBENSTEIN:  No, I would hope not.  But when you say end of life, it's when you determine -- you don't know if that's going to -- you may think it -- the difference between a failure and an asset you are removing as end of life, as I understand it, if an asset fails, you have to remove it; it stops working.

End of life, as I understand it, is you think it's going to fail, you know, in the next year or so, so you have to remove it, there will be differences.  It's little more broader.

MR. NG:  That's correct, that's correct.

MR. RUBENSTEIN:  All right, thank you very much. Now, I wanted to understand -- moving on to sort of a different area now, I wanted to understand the changes in how you're looking at your planning this now versus what you have looked at in the past, and get a sense of that and then how the reliability risk plays into it.

As I understood the evidence -- and I don't think we need to pull it up -- but there was discussion that one of the issues that you have is why reliability itself is not a good indicator is, you know, something's already failed and then the reliability.  So you are looking for leading indicators.

And my understanding is end of useful life is not necessarily a good indicator.  But what you want to look at is condition and performance; those were the useful indicators to you.  Am I correct?

MR. NG:  Yes.

MR. RUBENSTEIN:  And if we can turn to page 12 of the compendium, this is from the 2014 case, this is what you also have done in the last proceeding.  And we see that on line 12, where you are talking -- on line 13, you are mentioning Hydro One's transmission analysis equipment, condition and defects as a leading indicator of major equipment performance.

"As major trends and major equipment performance begin to shift, then we will see the lagging effect on broader system reliability."

That's a good encapsulation of that, correct?

MR. NG:  Yes.

MR. RUBENSTEIN:  And then you'll see this good chart I found on the next page, it's from the last case.  You sort of had the equipment failure leads to major equipment, leads to the delivery impact.  That's a good pyramid of how we get to the reliability issue, correct?

MR. NG:  Correct.

MR. RUBENSTEIN:  Am I correct that that's still what you are doing?  In 2016, that's still how you're approaching the planning in determining what assets you need to replace?

MR. NG:  Yes.

MR. RUBENSTEIN:  Now, if we can turn back to page 22
-- sorry, I apologize.  If we can turn to page 20, this was an interrogatory that there was some discussion on in the planning panel.  And there was some discussion actually on panel 1 with Mr. Penstone, I believe, about why we are seeing this uptick in 2015.

I had understood -- and I think you provide a response to this, a similar response on page 21, it was pointed out that there was an issue with capacitor banks.  Am I correct that's why we are seeing the jump in 2015, there was a big issue about capacitor banks?

MR. McLACHLAN:  Sorry, Mr. Rubenstein, is this about what's on the screen?

MR. RUBENSTEIN:  Sorry.  If we go to 20, and if you look at contributions to SAIDI on the multi-circuit, there was a big jump.  Equipment failures appeared to be a larger -- it jumped as a larger percentage of the multi-circuit SAIDI in 2015 -- do you see that -- from historic, historic trends.  67, then 57, then 49 and 29, and it jumps up to 56.  Do you see that?

MR. McLACHLAN:  Yes.

MR. RUBENSTEIN:  And my understanding, and it's on page 21, there was a question about this, essentially.

One of the issues was there was an issue specific to capacitor banks in 2015.  Am I correct about that?

MR. McLACHLAN:  You are talking about the AMPCO Interrogatory No. 23?

MR. RUBENSTEIN:  Yes.

MR. McLACHLAN:  So the AMPCO Interrogatory No. 23 does speak about the capacitor banks.  I can respond to that if you want.

But it is not related to page 20, because you've got two different things here you are discussing.  21 is unplanned outage hours, and 20 is interruption hours, or interruption percentage.

MR. NETTLETON:  Sorry, Mr. McLachlan.  When you say 20 and 21, you are referring to what?

MR. McLACHLAN:  The compendium.

MR. NETTLETON:  Pages 20 and 21?

MR. McLACHLAN:  Pages 20 and 21 of the compendium, sorry.

MR. RUBENSTEIN:  Well, let me just break it down.  On page 20, can you explain to me why -- what was the big jump in 2015?  Why was there more -- as a percentage of SAIDI equipment, equipment was higher, we see this big jump in 2015.  What was the rationale?  Do you know?

MR. McLACHLAN:  I don't have the detail right now to speak to what the increase is in that year, as far as the equipment percentages.  I can't speak to the underlying the detail.  I am just trying to remember with this interrogatory -- just a moment.

Actually, as my peers just kind of pointed this out to me as well, your comment was around why 2015 has jumped significantly from 2014?

MR. RUBENSTEIN:  Yes.

MR. McLACHLAN:  Perhaps we would look at it the other way of saying that 2015 is actually consistent with the five years; 2014 is an outlier.

MR. RUBENSTEIN:  Well, the trend is going in one direction and then 2015 -- you see this on the multi-circuit system for SAIFI as well.  It jumps up again, and I am just trying to understand -- the trend seems to be switching.

I am trying to understand is 2015 the outlier, or is it the trend that was lowering it, the outlier?

MR. McLACHLAN:  Yeah, that we would have to take a -- we would have to take a look deeper to understand that.

MR. RUBENSTEIN:  Can you provide an undertaking to help us understand this?

MR. McLACHLAN:  We can.  I guess I would just ask the nature of the value of understanding that for you.


MR. RUBENSTEIN:  Well, I am trying to understand why it looks like when it comes to the percentage of equipment issues the trend was going down, seeming to indicate to me up until 2015 things were doing -- you know, with respect to equipment things were better, and then 2015 sort of shoots up in the opposite direction.  I am just trying to understand what's going on.

MR. McLACHLAN:  So what would you -- what is it you asking for an undertaking then, to under -- what are you wanting as a detail in response?

MR. RUBENSTEIN:  Why in 2015 did we see a large increase from 2014 for the multi-circuit contributions to SAIDI and SAIFI.

MR. McLACHLAN:  So you are just looking for the -- really the delta between the two years, what's the change.

MR. RUBENSTEIN:  Well, I can calculate the delta.  I am more interested in the rationale, what's going on behind it.

MR. McLACHLAN:  I understand that, okay.

MS. LEA:  So is that undertaking accepted?

MR. McLACHLAN:  Yes.

MS. LEA:  Thank you, J6.2.
UNDERTAKING NO. J6.2:  TO EXPLAIN WHY IN 2015 THERE WAS A LARGE INCREASE FROM 2014 FOR THE MULTI-CIRCUIT CONTRIBUTIONS TO SAIDI AND SAIFI.

MR. RUBENSTEIN:  If you can turn to page 22.  So this was this table I had brought you to.  And just to give the Panel a sense of what this interrogatory was asking, we had used the transformer at the beginning at the top on line 3 as a category.  What we had done is we had provided on lines 4 through 7 information from the EB-2014-0140 proceeding, which Hydro One had provided its forecast of replacements, the percentage of its fleet that it's replacing, the capital dollars it was spending, and the OM&A.  Then we plotted on line 9 and 10 from this application the number of replacements that they actually did in 2014 through 2016 and then the -- and the test-year forecasts for 2017 and '18 and the percentage of the fleet.  Then we had asked them to fill out the capital dollars and the OM&A dollars to match that similarly that had been in the evidence in the EB-2014-0140 proceeding.  And we had asked for the six -- sorry, seven of the eight major asset categories.

Am I correct, these are seven of your eight major asset categories?  The one that is not included is insulators?  Because my understanding is primarily it was a safety-driven rationale why you are doing that program.


MR. NG:  Yes.

MR. RUBENSTEIN:  So let's start in transformers.  If we can turn to page 25.  This is from the EB -- this is from the 2014 proceeding.  And I understood at that time the evidence -- the condition of your fleet was 4 percent were a very high risk, 4 percent were high risk.  Do you see that?

MR. NG:  Yes, I do.

MR. RUBENSTEIN:  And then if we turn to page 30 we see the same chart now, the same condition assessment.  And I see two are now in very high risk and 13 are in high risk; do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  And if we turn to page 28, we can look at the performance -- we can see your narrative about the performance on page 28 at line 9 and 10.  You say:

"The forced outage frequency and duration of transformers are relatively stable, as demonstrated in Figure 3 and 4."

Do you see that?

MR. NG:  Yup.

MR. RUBENSTEIN:  So if we go back to line 22 -- sorry, page 22, the evidence was you were going to replace between 2014 and 2016 78 transformers -- that's what I see -- but ultimately you only ended up replacing 64.  Am I correct?

MR. NG:  Need to back up one step here.  So can you just repeat what you just said?

MR. RUBENSTEIN:  Sure.  As I understand the evidence in the 2014 proceeding were you were going to replace between 2014 and 2016 78 transformers.  Am I correct?

MR. NG:  Yeah, that's a summation of the 26 three times; right?

MR. RUBENSTEIN:  Yes.

MR. NG:  Yeah.

MR. RUBENSTEIN:  And what you ended up doing or what you planned to do by the end of 2016 is to do 64; am I correct?

MR. NG:  Yes.

MR. RUBENSTEIN:  All right.  So in -- and in 2017 you are going to do 49; correct?

MR. NG:  Correct.

MR. RUBENSTEIN:  So if we go back to the condition we see, less are in very high condition, and the performance is stable, but you are actually ramping up -- the pace is ramping up.  Am I correct?

MR. NG:  Yeah.

MR. RUBENSTEIN:  Why is that appropriate?

MR. NG:  You pack a lot of questions in this line of questioning here.  It's a touch on four or five different topics.  Let's unpack it one at a time.

So let me deal with first the conditions of the transformers, the pie chart, so the number change from 2014 to 2016.  Why is that happening?  That really is a factor on -- the Auditor General highlighted this.  So did our internal auditor.

The pie chart, what it is, is that it is a condition output from our asset analytic program, which runs on algorithms.  It takes data that we have available at that time.  It produce an output.

Over the past two years we have been able to improve the quality of the data and enrich the database, and that's one big reason why the number change.  So that's the gist of it.

The other point is, I go back to the fundamental basis that this data here is intended to be used as a screening factor.  You look at it and you say, all right, here are the possible problems, here are the at the fleet level the health condition is such.

Then you go down to the deeper level of analysis to pick the actual transformer to be replaced.  That has to be clear.  Okay?

Now, back here, this thing here, whereby you kind of pull out the -- in the past -- in 2014 we planned on replacing that many transformers.  Why are we not doing as many?  Why is it okay?

The big reason there is as we -- within the evidence we indicated that 2014 was the first year that we tried to transition into a more integrated investment.  2015 was actually the big year that we did the transitions.

You have to recognize the fact that when we transition from a program-based investment to an integrated investment, it would take more time for us to plan the project properly, because I am not going in there with my blinder on to look at one asset, I am not going in there to look at breaker or transformers.  I go in there, I look at, I need to do the transformers, I need to do the spill containment, I need to do the breaker, I need to do the PCT equipment.  How do I plan it properly?

In the past we would have a situation whereby I would go in this year, I would get the transformer done, then I would go in there next year, I would take a separate outage to get to the PCT equipment.

MR. RUBENSTEIN:  Power quality issues.

MR. NG:  Power quality issues.  Get to the PCT equipment.  End of the third year I may have to go back there to do battery charge and ancillary.  The proper way to do the planning and maximize the capital, the efficiency, is take a step back, think about how the job should be executed.

What we would -- what we have done effectively is take a pause, think about this thing here.  I need to go in the stations, I need to do transformers, I need to do switches, I need to do battery charging.  The right sequence of events is, let's get the battery charger out, and then I get the PCT equipment done together with the transformers, so effectively what you see is for major equipment like transformers and breaker, there is a shift in time.  Stuff that we'd planned on in-servicing in 2015 get pushed out a little bit to '16 or '17.  That's the effect of it.

The other point that I want to make is, because of the integrated nature of the investment, what you will see is that asset in-service becomes lumpy.

So think about it this way:  Before you had a program to do transformer replacement, you have a target, you say, 20 transformers per year, you go to 20 stations, it's more linear.  You spend money, you get it.  Now collectively I still have transformer that's needed to be replaced, but now I am in-servicing the transformer together with the other asset in the stations, so it becomes lumpy.

The best way to look at what we have done, I would think, is to look at yearly average over the longer durations.  If I were to point you to the same set of evidence, take a look at -- take those three asset classes that you are interested in in the station environment:  Breaker, transformers, and PCT equipment.  Look at the accomplishment between 2012, '13, '14 and '15.  Add them up, then you go take a look at the total dollars of money we spent in sustaining station equipment.  Add them up and divide that by four, you get a yearly average.

Then take a look at the yearly average accomplishment of the asset and compare that to the yearly average between '17 and '18.  You will see that in terms of dollars, the yearly average declined.  In terms of unit of accomplishment gadget you get, it goes up.

That logic is sound, is true, even for line investment.  Go back there, take a look at 2012 to 2014, the total number of dollar we spend on line asset and take a look at how many kilometres of line did we do, how many poles did we replace, how many towers did we coat, compare that average to the next two years.

This is what we are proposing to do, look at the quantum of increase.  The dollar goes up by X percent; accomplishment goes up by more than X.

MR. RUBENSTEIN:  So even though essentially you came to the Board and you said we are going to do 26 every year from 2014 of 26 in transformers.  You did less than that, and the performance seems to be that -- the leading indicator, as we have been talking about, seemed to be going in the right direction, you still -- it's Hydro One's view that it's still good that we are increasing the amount?

MR. NG:  If you think about it this way, right, the performance is the SAIDI, SAIFI, you agree that is a lagging indicator.  We are looking at a leading indicator, which is the reliability risk model.

The concept really is I really do not want my customer to get burned before I go replace the stations.

MR. RUBENSTEIN:  Sorry, I am not looking at -- as I understood, this is performance as you define it in the evidence, so say on page 28 as an example.  It's not SAIDI/SAIFI, right?  It's equipment outages, correct?  That's how you define it?

That's how I thought it was.  It's not reliability, which I thought was a leading indicator as well.

MR. NG:  I think we need to go back to the fundamental basis on why the transformer gets selected for replacement.

As I have repeated quite a few times, the only reason that we would pick the transformers for replacement is because it has gone through detailed assessment, and it has shown signs that it has deteriorated to a point whereby we cannot afford to have it in the system.

MR. RUBENSTEIN:  But just to go back to clarify what we were just talking about, your use of performance which I am considering -- which I said was one of the leading indicators, and I thought we had agreed to that earlier -- is not the T-SAIDI/T-SAIFI reliability, it's outages of the equipment, correct?

MR. NG:  Yes.

MR. RUBENSTEIN:  Okay, thank you very much.  So if we can go back to page 22 and we look at circuit breakers, this is starting on line 14, as I understand from the evidence, you said you were going to do 422 between 2014 and 2016.  Do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  But you ended up doing only 157, correct?

MR. NG:  Correct.

MR. RUBENSTEIN:  And now we are going to increase that amount to 66 and 132 in the test period, correct?

MR. NG:  Yes.

MR. RUBENSTEIN:  And if we go to page 35 of the compendium, this is the condition assessment in 2014, so what you provided to get the approvals for the 2014 numbers, I see that you had 4 in very high condition and 12 in high condition; do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  And if we turn to page 40, this is the condition assessment in this case, I see that you have one in very high condition, and 10 in high condition; do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  So you did about, as I get just rough math, about 37 percent of what you said you needed to do and the condition of the circuit breakers is actually improving, correct?

MR. NG:  Correct.

MR. RUBENSTEIN:  So why should we be ramping up?

MR. NG:  Again, the differences in the two pie charts has to do with the model quality -- the additional data that we have been able to pull into the system, an improved quality of data that enables asset analytic to produce a different outcome, produce a different pie chart.  That is what it was.

In terms of the breaker replacement, let's not forget that beside the condition of the breaker, one of the primary reasons that breakers get replaced is because of performance.  And in fact, all the Airblast circuit breaker replacement is the because of performance-driven and obsolescence-driven factors.

And again, the condition pie chart is one of the many factor that we would consider.

MR. RUBENSTEIN:  Let's go back the page 22 and let me ask you about protection systems.

So if we turn to page 46 -- sorry, we will start there.  As I understand it, the condition in the 2014 proceeding, you had 11 in very high risk and 15 in high risk; do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  Then if we turn to page 52, this is this proceeding, and we have 11 in very high risk and 16 in high risk; do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  So not much changed based on those two charts, correct?

MR. NG:  Yes.

MR. RUBENSTEIN:  And if we go to page 49, and we start -- we talk about performance and we start at line 11, what you say, as I read what Hydro One says in the evidence, is:

"The forced outage frequency of equipment caused by protection systems has been declining for lines equipment and a relatively stable trend for station equipment over the past ten years, as outlined in figure 16."

Do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  And on page 51, we are seeing a trend of the defects decreasing; do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  So condition is essentially unchanged, performance is stable or getting better, as I get it.  And yet as I see from line 31 on page 22, you are ramping up the replacement program.  You are more than doubling the amount by 2018, correct?

MR. NG:  Yes.

MR. RUBENSTEIN:  Why is that reasonable?  Performance is stable, conditions are getting about stable -- in fact performance is getting better.  It seemed to me that you would be doing less.

MR. NG:  Again, you can't look at it from a few perspectives here, right.  In terms of PCT equipment, the other big factor there is obsolescence.  What that means is that there are different types of PCT equipment.

The oldest one that we have in the system is electro-mechanical type.  They are getting to a point that they are no longer supportable and one of the key drivers is to replace them because of that reasons.

Now, the performance chart that you refer to, figure 17, that is applicable to one unique subset of our PCT equipment, PALC.  That is one category of equipment that we've know for a while already that it has higher than normal failure rate.  We have been focussing on replacing them since quite a few years ago, and that's the only reason that you see with this particular performance of this relay type that is improving.

MR. RUBENSTEIN:  So I understand about obsolescence, there is always new things and new types of assets.  But in a world where you're spending a lot more on sustaining capital, maybe you have to live with the assets you have and just because they are becoming obsolescence if there is no performance problem -- if there is no big performance problem then Hydro One decides it doesn't need to make those replacements in this application.

MR. NG:  We always make that kind of determinations.  If we do not need to replace it we will never replace it. Now, when you go in there and replace a new transformers, are you okay to leave the old electromechanical relays in place, or as a matter of fact are we okay to leave some of the relay in place?  My answer to that is no, the reason being new transformers that perform different from the old transformers.  We already have a case whereby new transformers pairing up with new -- old relays, it gets into a problem called the second harmonic issues.  Relay get tricked to mis-operate, and we actually have to spend money to go back and fix the problem.

The right thing to do is always when you get a new breaker in, when you get a new transformer in, you will actually replace the relay.  It gives you additional information.  New relay comes with new feature that help us to operate the system more efficiently.

MR. RUBENSTEIN:  And does that new efficiency outweigh the added cost?  Do you know?

MR. NG:  I can tell you that new relays come with different maintenance cycle, and they are self-diagnostic in the sense that they will tell you that they are not functioning, and that is a key feature that is nice to have feature rather than rely on us to go find out it doesn't work.

MR. RUBENSTEIN:  It sounds like a nice feature as well.  But I am just trying to understand, have you done the calculation to determine it's actually more cost-effective?

MR. NG:  I think in terms of a detailed comparisons, can I delay the replacement of a relays for two/three years rather than replacing it right now, that we have not done.

But let's, again, look at the efficiency of having an integrated investment, and in many cases when we deploy a solution at the stations we do not replace PCT equipment piece by piece.

About -- quite a few years back the company saw the need to streamline the PCT solutions.  We actually got into the PCT in the box type of solutions.  That brings a lot of efficiency to the table, meaning that instead of replacing them one by one by one, that takes a lot of labour hours and create a different type of solution in there, we would go in and look at all the replacement that need to be replaced and go in there with a standard, prefabricated, boxed type of solutions to get the protection replaced in the modular manner.  That a big efficiency improvement for us.

MR. RUBENSTEIN:  Let me ask you about conductors.

MR. NG:  Sure.

MR. RUBENSTEIN:  Can we turn to page 57 of the compendium from the 2014 proceeding.  As I understand it you have -- by that time you had 4 percent in high risk?  Do you see that?

MR. NG:  Sorry, hang on, which page was it?

MR. RUBENSTEIN:  57.

MR. NG:  57?  Yeah, I see it.

MR. RUBENSTEIN:  And then if we turn to page 62 from this proceeding, that number is now 9 percent, correct?

MR. NG:  Yup.

MR. RUBENSTEIN:  So it's gone up.  The condition has gotten worse.

MR. NG:  Yup.

MR. RUBENSTEIN:  Is there a reason why there is no -- it is just high and not very high and high, there is no breakdown between those two categories?

MR. NG:  You referring to --


MR. RUBENSTEIN:  Both 2014 and 2016.

MR. NG:  2014?

MR. RUBENSTEIN:  And '16.  It's the same thing.  It is only high, fair, and low.  There's no -- we're not -- there is no breakdown between very high and high.

MR. NG:  That is a function of how we are doing the condition assessment for the conductors.  So again, the category here is, high risk would be the one that we have taken conductor sample, tested it in the laboratory, and we have end of life, the -- or near-end-of-life verifications, conclusive answer to that.  Then it belongs to the high-risk category.

The fair risk would be the one that we have tested, and it shows that they are not there yet, so you put it in a fair risk.  Low risk are the conductor populations that hasn't met the testing threshold.  You put them into low risk.

And the needs assessment are referring to the conductor that met the threshold but we have not tested.  That is the appropriate way to categorize the assessment.

MR. RUBENSTEIN:  So if we turn to page 60, under "performance" -- I am reading at starting at line 18 -- you say:

"The number of forced outages due to conductor failures has improved over the past ten years, as outlined by Figure 22."

And then on line 4 on the next page you say:

"The forced outage duration due to conductor failure displayed in Figure 23 demonstrates that conductor outage duration has been relatively stable over the last ten years, with the exception of the abnormality in 2009 and 2015."

Do you see that?

MR. NG:  Yes, I do.

MR. RUBENSTEIN:  And then if we look at just page 63 is a good example where you're setting out what you're going -- the kilometres you're replacing over the next while, you are dramatically ramping that up, as I see.  You're -- from the last couple years of under 100.

MR. NG:  Absolutely.

MR. RUBENSTEIN:  Can you explain to me why that's reasonable, considering where we see the performance being stable?

MR. NG:  No.  Again, this topic here been discussed multiple times.  The conductor is deemed at end of life, which means that they do not have the capability to withstand the design load.

With that knowledge in mind, it is prudent to replace them.  Think about it.  The only reason that they are still standing and haven't failed is they have not be tested, they have not been tested with the design load.

When the design load happens, they will fail.  This is the same as, think about it, as a roof in Ontario.  Every roof get designed to withstand a snow load, one metre, or one-and-a-half-metre snow load.  Over the past 30 years, 40 years, transis -- become weaker and so on and so forth, now it doesn't have the ability to withstand the snow load.  It may take, instead of one metre it would take .8 metre.

Is that the right thing to do to not fix the roof?  Are you counting on the snow not to come?  Probably not.

MR. RUBENSTEIN:  I am going to ask you about wood poles.

MR. NG:  Sure.

MR. RUBENSTEIN:  We turn to page 66, we see the 2014 condition assessment, and I see that in 2014 you had four in -- sorry, I have got the wrong page myself, sorry, my apologies.

You had nine in high risk.  Do you see that?

MR. NG:  Yes, I do.

MR. RUBENSTEIN:  And on page 71 we have the 2016, and I see that you have three in high risk.  Do you see that?

MR. NG:  Yes, I do.

MR. RUBENSTEIN:  And if we go to page 68 -- sorry, my apologies.  Yes, 68.  Starting at line 14.  The performance says:

"The number of forced outages due to wood pole structures failing has improved over the past ten years, as outlined by Figure 28."

Do you see that?

MR. NG:  Yeah.

MR. RUBENSTEIN:  So we have got an improvement in condition and performance, and yet as I look at page 71, you're on the same trend.  Shouldn't you be decreasing the amount?  Things are getting better in terms of your condition and the performance is stable.

MR. NG:  The conditions and outage rate, there is a correlation between those two, just, I can't argue with that, but again, I keep on going back point 1, that is, we cannot control weather.  What we are able to control is the condition of the asset.  If we have condition assessment to show that it is no longer suitable to be left in service, then it has to be dealt with.

Now, you are highlighting a lot of information between 2014 and 2016, why are the numbers changed.  The three examples that you pointed out -- wood poles, transformers, and breakers -- those are all related to the fact that there is improvement in the data quality, and the data set becomes more comprehensive; that's why the output is different.

Conductor is a different story.  Conductor is always based on conductor testing information.

MR. RUBENSTEIN:  I just want to focus on wood poles.

MR. NG:  Yes.

MR. RUBENSTEIN:  We have talked about conductors.

MR. NG:  Okay.

MR. RUBENSTEIN:  I just want to understand why the wood poles, based on the condition decreasing, performance stable, those were the leading indicators, we are not then saying let's do less wood poles.

MR. NG:  Wood poles; the one thing that is perhaps not obvious here is -- you see line number 16 on page 68?  The key word there is "defective Gulfport structure on the system".  Gulfport refers to specific type of structure we have in the system.  We have identified Gulfport because of the limitation, because how they were built back in the days, it has a higher risk of failure.

The Gulfport structure has been a targeted replacement candidate for the past many years.  The reason that you are seeing a big improvement in terms of a declining trend is because we have been able to pull out Gulfport structures from the system.

Today, we still have some left in the system.  At a bear minimum, we would need to continue the replacement rate until all of the Gulfports are out of the system.  Then I would think when that day comes, there is a possibility that the rate of replacement can be adjusted.

MR. RUBENSTEIN:  But the Gulfport thing isn't new, correct?

MR. NG:  It's not new.  It's not new, but we are not done with them yet.

MR. RUBENSTEIN:  But respect to the other poles you're replacing, conditions getting better.  Shouldn't you be doing less of those?

MR. NG:  But the entire population is aging, though.

MR. RUBENSTEIN:  Well, my understanding from numbers you have provided on page 17, what you're going to replace, so you are going to replace, as I see it, 1700 over 2017 and 2018.

MR. NG:  Which page is this, sorry?

MR. RUBENSTEIN:  71 of the compendium.

MR. NG:  Okay.  And?

MR. RUBENSTEIN:  Am I correct about that?

MR. NG:  The question is am I going to replace 850 per year?

MR. RUBENSTEIN:  1700 over the test period.

MR. NG:  Yes.

MR. RUBENSTEIN:  And my understanding that -- it's not in the materials that I have provided -- but we can turn up SEC 21 if you want -- that's significantly more than are in high risk population, correct?  You are replacing a lot more poles that are actually high risk as of right now.

MR. NG:  No, no.  If you look at the 3 percent high risk poles, we have 40,000 poles.  3 percent would be more than the 1700 poles.

MR. RUBENSTEIN:  Well, my understanding, if we can turn up then -- if it could be brought up, SEC 21?  So that's I, tab 6, schedule 21.  You currently have 1,260 high risk wood poles.

MR. NG:  Sorry, I have to look at some of my notes to refresh my memory.

The wood pole replacement program is designed to deal with the high risk pole.  The risk classification is based on the condition assessment.

The internal -- the lingo we would have the classification such as CR 5 being the worst pole, the CR 4 actually is a classification that says it is near end of life, it's pretty bad.  It's not quite there yet; you could have a bit more time.

So the philosophy is always you would pick the high risk pole that's deemed at end of life while you were out there replacing poles.  If there is a pole adjacent to the one that you selected for replacement that is at near end of life, because of efficiency of crew deployment, you will replace that, too.  That will make up the difference.

MR. RUBENSTEIN:  And that's why you are replacing them at 150 percent -- the amount you are planning to replace is 150 percent of the actual high risk --


MR. NG:  It's not 150 percent.  How did you get 150 percent?

MR. RUBENSTEIN:  19 over 1260 is roughly 150 percent, or 50 percent depending on which way you do -- however the line poles --


MR. NG:  So again, the 12 -- the number there, 1260, those would be end of life wood poles.  The balance of it would be the one that is bad enough that they should be replaced because of the bundling opportunity.

What typically happens with wood poles is when you have a stretch of wood poles that are located at a challenging location, if you go out there and while you out there, you have builder access out there to replace the one end of life pole.  Next to that pole, if you have a near end of life pole, you will actually replace it, too, because of efficiency.

MR. RUBENSTEIN:  And that's the difference.

MR. NG:  That's the difference, yes.

MR. RUBENSTEIN:  Let me ask you about steel towers.  If we can go back the page 22 of the compendium, we go down to line 53 -- sorry, line 67, we were talking a lot yesterday with Ms. Lea about the tower coating, this is what you are ramping up?  When you talk about renewals, you are ramping up dramatically the steel coating, the tower coating program, correct?

MR. NG:  Correct.

MR. RUBENSTEIN:  And as I understood why you were ramping it up, it's that based on this ERPI study you have undertaken, you have determined when zinc -- what is the period of a tower when the original zinc coating will fail, and you want to make sure that you have coated the towers in the right wind window.  Did I understand that?

MR. NG:  Yes.

MR. RUBENSTEIN:  And you have learned from this ERPI study that it will lose its zinc between 35 and 65 years, correct?

MR. NG:  Depending on its location, yes.

MR. RUBENSTEIN:  Is the ERPI study we are talking about, this galvanizing coating system aging performance service report produced at Exhibit I, tab 8, schedule 6, attachment 3?

MR. NG:  That is the report that talks about the performance of the coating product.  There is one more report -- I think it's number 2, or number 1, I don't remember -- in the same IR that talks about Hydro One tower atmospheric corrosion assessment.

MR. RUBENSTEIN:  Okay, I just wanted to make sure I had the right one.  If we can turn to K6.2, the steel tower compendium.

If we go to page 10, this is your evidence from the last proceeding, where you talked about steel structure coating, and beginning on line 2, you say:

"Steel structures are manufactured with a zinc-based galvanized coating that protects the underlying steel against corrosion.  The coating will generally last from 30 to 60 years and the more corrosive environments depleting the galvanizing at a quicker rate.  Assessments of the steel structure condition is carried out on an annual basis as part of the maintenance program.  The focus on transmission line segments that are greater than 30 years and are located in the highly corrosive area or in locations where known problems exist."

Do you see that?

MR. NG:  Yeah.

MR. RUBENSTEIN:  So I am trying to understand what is actually new.  The report says that you have 35 to 65 years.  You knew in the last case it was 30 to 60 years.  I am trying to understand what is actually new, has come about since the last proceeding.

MR. NG:  The really big game-changer is the product itself, the Galvatech2000.  The EPRI study that maps out the corrosion zone, it is an engineering improvement.  We are able to use the EPRI information to further refine the corrosion zone and determine with better accuracy what is the corrosion rate.

The game-changer here is the product itself.  The need for tower coating has been known, it's there, everybody would know that, most people would know that if you protect a steel member with a layer of zinc it lasts longer.

The issue that we had for the longest time was productivity.  The old product takes a long time to cure and is drippy.  When you get a guy to get up to the tower and coat it, it drips.  Every day you can only do so many tower, very little.  Not only that, the old product require extensive surface preparations.  You have to wire brush.  You have to sandblast.  You have to do a lot of prime work to get it ready to prime the surface.

This new product came to us.  We came across it in 2013-ish kind of time.  We first got our guy to look into the property to see if it is good or not.  Then we started using it as a test run.  The real test came when we said to EPRI, "Our guy used it.  It works quite well as promised.  Can you do an endurance test to make sure that it lasts as long as it claim it would be?"  That was done in 2015.

And then we got the confirmation in March of 2016 that it is as good as advertised.  It's really good.  In fact, the EPRI guy said it is as good as hot dipped galvanizing.  That is a very big statement to make.

With that new product, we can do two, three different things differently.  There is a breakthrough in lifeline method.  We were not able to coat the tower live.  With this particular product we have developed a method to coat the tower live, meaning that you do not need to take an outage to coat the tower.  That comes from the fact that it doesn't drip.  It dries quicker.  It dries in two hours instead of 24 hours.  You can get more tower in per day.  It also doesn't require extensive surface preparations.  Then you can put it on quicker, do not need to get guy up there to brush it, improve the cost-efficiency.

Also, with the verification that it's going to last as long as the hot dip galvanized, the recoating cycle get pushed longer.  All of those things come into fruition and make a really good economic case to say that, yeah, let's go for it, it makes sense to us.

MR. RUBENSTEIN:  In what year did you roll out the new process, the new galvanization process --

MR. NG:  We first came across the product in 2013, and in 2014 we bought some, and our crew started to use it just to get a feel of it, is it good, is it not good, and the feedback was, yes, it is pretty good, as advertised.

What was missing in there was a laboratory testing to verify the efficiency of the product, meaning that, would it last as long.  And that piece came later.

MR. RUBENSTEIN:  So I just want to know when -- now you have moved to -- fully to this -- the new products, the new process.

MR. NG:  Yeah.

MR. RUBENSTEIN:  Did that happen this year --

MR. NG:  Yes, it happened this year.  We started -- we came across it in '13.  We started using it in '14 and '15.  In mid-2015 we asked EPRI to conduct the assessment to verify the durability and performance of the product, and the verifications came in March of this year.

MR. RUBENSTEIN:  So it's a lot more efficient product to do and to use, obviously.  It's --

MR. NG:  Correct.

MR. RUBENSTEIN:  -- quicker to dry.  But you are not just doing more within the historical budget.  You are dramatically increasing the budget on top of that, obviously doing much more of the work.

MR. NG:  Mm-hmm.

MR. RUBENSTEIN:  Why shouldn't we -- why shouldn't the historical budget be the baseline that we should -- the Board should approve and then say, "Well, you can do it more efficiently now.  You can do more towers within that budget"?

MR. NG:  Well, the -- so within the evidence, B 1-2-6, page 49, you will see that if we carry on with the historical coating level --

MR. QUESNELLE:  Mr. Ng, can we just get it up so we can follow along there.

MR. RUBENSTEIN:  It's page 4 of my compendium, I think.  Am I correct?  Yeah, sorry, the K6.2 compendium.  No, sorry, that's the other one.  K6.2.  The tower compendium.  Yes, that's page 49.  Do I have that right?

MR. NG:  Yes, scroll down.  The statement here, it says:

"If you carry on with the coating rate as it was historically we are going to see the number of structures requiring coating increase by 34 per cent in ten years.  The genesis of tower coating is we want to spend money now to save more money for us in the future years.  The quicker we get to them the better off we are."

That's the basis of it.

MR. RUBENSTEIN:  All right.

MR. NG:  And also, out of the family of 7,550 structure that we have identified as prime for coating, 60 per cent of them are at a point where they are losing metal, meaning that the zinc layer is gone.

MR. RUBENSTEIN:  So the condition of the asset itself has gotten worse?

MR. NG:  The zinc layer is gone.  It's continuing to corrode, yes.

MR. RUBENSTEIN:  But when I look at the evidence on page -- I will give you an example.  On page 16 here, this is the 2014.  You had 1 per cent in high risk, and then when I look at the evidence on page 6 -- sorry, actually, page 83 of the old compendium, I apologize -- that's moved up -- the requires refurbishment and replacing, which I -- has moved up to 4; is that what we are talking about?

MR. NG:  Correct.

MR. RUBENSTEIN:  That's the dramatic increase?

MR. NG:  The difference here is the previous one when you say risk, I personally do not think it is meaningful, what does it mean by having a high-risk tower.  The clarification that we have this round, we say 1 per cent require refurbishment, and -- require refurbishment or replacement, and then 14 per cent require coating.  82 per cent doesn't require coating.  It's a better classifications.

The required coatings are the one that we have assessed to say to determine that this is the time to go coat them.  Required refurbishment or replacement are the one that's beyond ability to coat.  Those we will be looking at heavy refurbishment or tower replacement.

MR. RUBENSTEIN:  Let me just finally ask you about the -- finally in this category with respect to the assets.  It's underground cable.  If we go back to 22 on the big compendium.

MR. QUESNELLE:  Mr. Rubenstein, can I interject just before we leave --

MR. RUBENSTEIN:  Sure.

MR. QUESNELLE:  -- this table that's up.

So Mr. Ng, to paraphrase, we are talking about the different classifications and that this is one that's more meaningful.

Can I read the "requires refurbish" -- sorry, "requires coating", that requires coating to catch the economic benefit?

MR. NG:  Yes, that's true.

MR. QUESNELLE:  Okay.  So it's not a requires to maintain its reliability or its structural integrity at this point, it's to capture the window of economic return.

MR. NG:  That's correct.

MR. QUESNELLE:  Okay, thank you.

MR. RUBENSTEIN:  If we can go back to page 22 of the main compendium.  And the last thing is underground cable.  And as I understand, on page 73 you said in the last proceeding that you were going to do 10.7 kilometres -- sorry, 10.5, between 2014 and 2016 and then 12.5 if we include the bridge year.  And then you ultimately only did 3.1, and it was only in the first year; do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  Why did you only do a fraction of what you said you were going to do?

MR. NG:  That is because for underground cable projects, when you see the numbers there that we were planning on doing 5.5 kilometres, those are actually referring to only one or two investment projects.  There was a delay on H7L and H11L projects, and that is why we did not accomplish the kilometres that we thought we would do.

MR. RUBENSTEIN:  So in 2018, you say you are going to do 4.8 kilometres.  Are you going to do 4.8 kilometres in 2018?

MR. NG:  Yes.

MR. RUBENSTEIN:  And why should we trust that that's what you will do if, in the last case, you said you were going to do some and you didn't do it?

MR. NG:  That project is fairly mature.  It's gone through estimating, it's gone through the detailed scoping; it's well underway.

MR. RUBENSTEIN:  All right, thank you very much.  Can we go back to page 22, just to have a general discussion?

As we have gone through the different asset categories, as I look at each of them, there are big variances between what you said you were going to do and what you did do, in both directions.  But there are big differences.

Can you help me understand, as we forecast over into the next test year based on the evidence you have, that we can have trust that you are going to do what you say you are going to do when it comes at the project or program level?

MR. NG:  So there is a lot of initiative being undertaken in the company right now to improve the capital efficiency.  In fact, this is a topic that the execution panel can get deeply into, but I am going to give you some highlights.

How can we make sure that we have the assurance and the comfort level here to make sure that we do what we say we were going to do?  Two of the biggest initiative that we are undertaking right now is to allow to -- one is advanced readiness and stage gate rigour.

What that means is that we would make sure that every project gets through a certain stage of estimating and scoping in accordance with a tight timeline.  Until all the requirements within a certain stage is met, it doesn't get moved to the next stage.  That would improve the accuracy of scoping and estimating.

Advanced ready necessary essentially means we are backing up the timeline to make sure that we are not rushing things through. With that, we have -- we are confident that the work program can be delivered.

MR. RUBENSTEIN:  And in addition to that, as I look at what you spent on a unit cost basis -- I won't go through all the numbers, but there are differences for what you have forecasted, so transformers and then the dollars you going to spend on it versus the transformers you did and the dollars -- we are seeing the unit costs generally are higher.

MR. NG:  Again, Mr. Rubenstein, I described why this isn't appropriate as a comparison, because it is not how we do business.

I would strongly suggest you to take a look at the yearly average.  If you would like to stick with the number of asset types that you have used in this particular IR, use it.  Go to the latest B 1-2-3 evidence, look at table 1 and 2, where we lay out historically between 2012 to 2014 how much money we have spent.  Take that, average it over four years, and then take the average of units that we accomplish over the four years.

Do that for 2016, '17 and '18, you will see an increase; less dollars, more work.

MR. RUBENSTEIN:  That's with respect to stations because it's integrated.

MR. NG:  Correct.  In lines, you will see that, yes, our ask in 2017 and '18, averaged over the two years, is higher than the average over the past four years by X percent.

Look at accomplishments; look at the conductors, look at the poles, and look at the tower coating.  We ask for X percent increase; you are getting more than X percent of units delivered.  So there is more bang for the buck.

I am not going to walk you through the math right now. Take a look at it; you will come to the conclusions.

MR. RUBENSTEIN:  So I will come to the conclusion that the unit costs are decreasing on the lines projects, because that's more bang for your buck.

MR. NETTLETON:  Mr. Chairman, I am concerned about the transcript and capturing what Mr. Ng just mentioned.  And it may help, for the benefit of everyone, if we do get to see what the chart is that he is referring to as opposed to just a check and you will see.

So if the witnesses are going to make reference to evidence, I would rather have that evidence marked and explained for purposes of the transcript, so that when we get to look at this later, we will know exactly what we are looking at.

MR. QUESNELLE:  So what are you suggesting we do at this point?

MR. NETTLETON:  I am just suggesting that if the witness could refer to the exhibit and bring it up, so that we can look at this as we are explaining or being shown what to look at, it would be helpful.

MR. NG:  Okay.  Let's bring up B 1-2-3.  Scroll to table 2, please -- oh, B 1-3-2.

So here on this table here, you will see that at the bottom row, you have the yearly total.

MR. NETTLETON:  Just for the record, we are at page 10 of 43 of Exhibit 1-3-2, table 2.

MR. QUESNELLE:  Thank you.

MR. NG:  Okay.  Now, if you look at the bottom row that says "total", you will see that in 2012, '13, '14 and '15, we were spending at around -- basically at 322.5, 355, 481 and 565.

Take that number and average that over four years.  You will see that we will average around 533.  Then you do the same for the test year; 537 plus 496 divided by two, you will get a number 517.  So the percentage change is 3 percent less.

Now, you go to I-6-20, which is the IR that you have been referring to, maybe we can go to the compendium, page 22.  Go to line 9.  So you take the average over three years, 24, 21, 19.  Then you take the average.  That would give you -- it's 21 units.  You do the same for the test year.  It would round to 24 unit.

So if you do that comparison, you will see that the dollars spent in stations total is 3 percent less, but when you look at the asset type, transformer, breaker, and protections, they are all going up in numbers, the yearly average number.

MR. RUBENSTEIN:  I understood what you were saying with stations, but I wanted to actually -- you mentioned -- but lines is different.

MR. NG:  Lines is the same thing, meaning that I would do the same math, I would go to -- the exhibit is B 1-3-2.  table 14.  The same type of math here.  I would take the average over the past four years -- sorry, the average from 2014 to 2016.  You add up the number there, 140, 128, and 172.  Divided by three, you would get a yearly average.  Then you do the same for the test year.  You get a yearly average.  In that case you will see an increase of 65 percent.

Then you go back to your compendium and look at the three asset type, if you can scroll down to line 42.  So you would take the 93, plus 201, plus 183, divided by three, then you get a yearly average.  Then you do the same for 192, plus 440, divided by two.  So you will again see that the yearly average is higher.

In the case of conductor the total funding bucket goes up by 65 percent, the conductor accomplishment is double, 99 percent.

MR. RUBENSTEIN:  Let me ask you -- for example, I want to know about your previous forecasts.

So 2014 wood poles, as I understood it, you were going to replace 850 a year, you were going to spend 27.2, rising to 28.2.  You ended up doing roughly about that except maybe in the 2014, but the costs are significantly higher than you said you were going to spend on wood poles.

MR. NG:  So the notion on unit cost, it is a metric that depends on locations and the type of pole and type of structures.  If you talk about, let's say conductor replacement, the unit cost to replace or refurbish 1 kilometre of 115 KV single-circuit line is much lower than 1 kilometre of double-circuit 230 KV line, effectively in excess 1 kilometre wood pole line in the southern Ontario is going to be cheaper than 1 kilometre of steel structure line in northern Ontario.

And again, to use unit cost as a metric to say that, yeah, it's going to get cheaper, it may not be totally indicative.

MR. RUBENSTEIN:  I totally accept that in northern -- you know, different terrains there is going to be different costs to replace something, but one would assume first of all that you forecasted where you are going to do the work generally -- that's how you are deriving the cost forecasts -- so that we can come back and compare, so I want to know that when we are back here in 2019 or whenever we could look at the amount of poles that you said you were going to do, the costs which the Board is approving, and on a unit cost basis essentially say on average with the 850 poles that we are doing it's roughly the same.

In 2014, going back to 2014, we can't do that, it's much higher, and I am trying to understand why that would be the case, significantly so.

MR. NETTLETON:  Mr. Chairman, I am just wondering on this question.  It strikes me that Mr. Rubenstein is now asking a question about execution costs and, in particular, costs related to a prior period.  And I am not sure that this is the panel for that.

I think it would probably be better to have the execution panel talk to the actual execution costs.  And we understand Mr. Rubenstein's inquiry, and I suspect that's probably the best place to have that inquiry answered.

MR. QUESNELLE:  In anticipation of getting a response to that, Mr. Rubenstein, is there something that you would have to circle back to this panel about?

MR. RUBENSTEIN:  There would just be one other question that I would like to understand about how you are forecasting the costs.

MR. QUESNELLE:  Okay.

MR. RUBENSTEIN:  So you are coming up with costs for 850.  Is it different than how you came up for the costs -- so let me ask:  How are you determining what the costs are going to be going forward for the wood poles specifically?

MR. NG:  They were based on the candidate wood pole replacement that we have selected, and an estimate given to us by our service organization, service provider.

MR. RUBENSTEIN:  And was that different than how you did the exact same forecast in 2014 for that proceeding?  It's based on the candidates of -- as I understood what you just said, you have a sense of which poles you are going to replace, and you went to the department that does that, and they gave you a cost.  Is that similar?  You had a sense of which ones you were going to do?

MR. NG:  Yes.

MR. RUBENSTEIN:  Okay.

MR. NG:  I do not know all the details, actually, but the process would have been the same.  What type of level of rigour they put into that, I cannot comment.

MR. RUBENSTEIN:  All right, so we had a discussion at the beginning of today, and I forget the exact term that was used, but in terms of costing and planning, and there was something called a planning estimate?

MR. NG:  Yeah.

MR. RUBENSTEIN:  And my understanding there was plus or minus 50 percent.  I heard that word.

MR. NG:  For a project, yes.

MR. RUBENSTEIN:  For the project level.

Are there -- and I understand the planning -- the further out in the future you haven't gotten to the detailed estimates, you have more planning estimates; correct?

MR. NG:  Correct.

MR. RUBENSTEIN:  Looking at your entire set of projects that you are looking for -- that makes up the revenue requirement for the test year, what percentage are being made on the planning-level estimate, roughly, versus, you have a more detailed estimate of the costs?  Do you have a sense of the magnitude?

MR. NG:

MR. NG:  I don't.  I guess the same question was raised by Ms. Lea this morning.  I don't.  But when you take a look at the ISD document, it will say this is based on a detailed estimate and that is based on a budgetary estimate, so that is called out in the ISD document.

MR. RUBENSTEIN:  Is planning estimate the same as budgetary estimate?

MR. NG:  No.  Let me go to the ISD document.  Hang on.

MR. QUESNELLE:  Just to your point earlier, Mr. Nettleton, I think that we want to ensure that we don't have to double back, I have a concern about that.  So to the extent that we could explore what unit cost means from planning perspective and how those things are used, I think we should stay on it until we are satisfied that we have exhausted the use of it -- utilization in the context.

MR. NETTLETON:  I was more concerned about talking about it in the context of 2014, and the cost that had been incurred in that period, and that just seemed to be more directed to execution rather than --


MR. QUESNELLE:  True enough.  I suppose to the extent that unit costs inform the planning process -- Mr. Rubenstein, is that catching your contention that that's how you want to pursue this?

MR. RUBENSTEIN:  I have no problem deferring the questions, as Mr. Nettleton had said, to the execution, that's fine.

MR. NETTLETON:  What I heard was this inquiry is about, for planning purposes, what unit costs have been used for purposes of wood pole replacement.  And that I think is very much part of this panel's.

MR. QUESNELLE:  Okay, thank you.

DR. ELSAYED:  Maybe I can ask a question that may relate to Mr. Rubenstein's question.

Would you be able to tell us, of the list of capital projects that make up the test years, what amount of that corresponds to projects that have already been released versus projects in the planning stage?

MR. PENSTONE:  We could do that.

DR. ELSAYED:  Yes, that would be helpful.

MR. RUBENSTEIN:  I am just trying to make sure that actually captures what I was asking.  Would that include -- I am trying to understand in 2017/'18, what is the value of projects that are at the planning level, using your language of what the planning estimate was.

MR. PENSTONE:  I think, Mr. Rubenstein, you are asking us for an assessment of the projects that are in the test years, which of those are in the planning -- have an accuracy; a planning accuracy, a budgetary accuracy, and a detailed accuracy.

MR. RUBENSTEIN:  That would be even better.

MR. NETTLETON:  Mr. Chairman --


MR. QUESNELLE:  These things have an organic growth to them.

MR. NETTLETON:  Were you intending to take a break?  I am just looking at this estimate and I think we are now past the 2:30 time that shows as a break.

MR. QUESNELLE:  I think we took our lunch a little later, but anyway, yes.

MR. NETTLETON:  Okay, fair enough.

MR. RUBENSTEIN:  This is my last question.

MR. QUESNELLE:  I think as soon as we reach a natural break here, because I remind people we are finishing at 4:30 today, so we might as well get the break in.

DR. ELSAYED:  But first, I want the clarify that last undertaking.

MS. LEA:  Do we have an undertaking?

DR. ELSAYED:  We are talking about three different -- my question, I guess, was release versus plan over the two-year period.

Mr. Rubenstein, I think, introduced another component.

MR. RUBENSTEIN:  My understanding is you have three levels.  There is some detailed, which I think may be the same thing as release.  You have budgeted, which is some less.  And then there is the least accurate, I guess; it's the highest level. which is the planning.  Is that part correct?

MR. PENSTONE:  So you are correct there.  And I think, Dr. Elsayed, you are saying you want another dimension to this, as not only the quality of the estimates, but whether they are currently in execution.

DR. ELSAYED:  Yes.  Actually, my question is very straightforward.  You have X dollars for 2017 and X for 2018.  Can you tell me of that X and Y, how much of that amount corresponds to projects that actually have been approved, released.

MR. PENSTONE:  Yes, yes.

DR. ELSAYED:  That's all.

MR. PENSTONE:  Yes.

MS. LEA:  Okay.  So we have an undertaking now?

DR. ELSAYED:  I think so.

MS. LEA:  All right.  So that will be 6.3.  I dread to ask this, but can somebody please give me a few words to describe it?  Or is Dr. Elsayed's description that we just heard accurate?

DR. ELSAYED:  I can state mine and then --


MR. NG:  I think we agree to provide a breakdown on projects that are in execution in 2017 and '18, how many of them have gone through detailed estimate, and how many of them have gone through budgetary estimate, and how many of them are planner estimate.

DR. ELSAYED:  Sorry, we are not talking about the number -- I am not talking about the number of projects.  I am talking about the dollars.

MR. NG:  Dollars, yes.  Yes, dollar.

MS. LEA:  Okay, dollar value, thank you.

MR. NG:  Dollar value, yes.

MS. LEA:  J6.3.
UNDERTAKING NO. J6.3:  TO PROVIDE A BREAKDOWN ON PROJECTS THAT ARE IN EXECUTION IN 2017 AND '18, HOW MANY OF THEM HAVE GONE THROUGH DETAILED ESTIMATE, AND HOW MANY OF THEM HAVE GONE THROUGH BUDGETARY ESTIMATE, AND HOW MANY OF THEM ARE PLANNER ESTIMATE.

MR. QUESNELLE:  Mr. Rubenstein, will that satisfy your --


MR. RUBENSTEIN:  Yes, that is an excellent undertaking.

DR. ELSAYED:  Just one question about the execution versus planning, so I make sure that I direct my questions to the right panel.

Can you explain to me at what stage in the project does the handoff happen between planning and execution?  Where in the project?  Is that after release?

MR. NG:  Yes.  The handoff is when the BCS, business case summary document, is approved and we have the authorization to release funds for executions, the project get handed over to executions.

DR. ELSAYED:  So the project manager who is going to be responsible for executing the project, is that project manager involved in any way in the planning stage?

MR. NG:  The project manager typically will be involved during the estimating stage.  There are different planning stages, that when we get to the point that we are in scope estimating, meaning that the scope is done, we want to estimate exactly how much money will it cost, the project manager will be involved.  He or she would have a chance to be involved with, yes, this is how you guys are estimating it, this is how you are doing the work, here are the constraints.

DR. ELSAYED:  Okay, thank you.

MR. RUBENSTEIN:  So just my last question before we take a break.

I understood the planning accuracy is 50 percent, the detailed accuracy is 10.  What is the budget accuracy level?

MR. NG:  So the budgetary estimate, it is a step that we put in place, so it goes like this.

The budgetary estimates range from plus minus 50 to plus minus 25, depending on the projects.

MR. RUBENSTEIN:  50 to 25?

MR. NG:  Yes.  The difference there really is planner estimate would be -- the planner estimate is planner uses -- planners look at the projects and look at past similar projects; that's planning estimate.

MR. RUBENSTEIN:  So could it actually be more than plus or minus 50, if budget is 25 to 50?

MR. NG:  Okay let's back up here.  The planner estimate is plus minus 50.  Budgetary estimate is plus minus 50 to plus minus 25; there is a range of it.  And the detailed estimate is plus minus 10.

MR. RUBENSTEIN:  All right.  I am done this area.

MR. QUESNELLE:  This area?  You still have more after the break, Mr. Rubenstein?

MR. RUBENSTEIN:  Yes.

MR. QUESNELLE:  Can you give us an estimate?

MR. THOMPSON:  Plus or minus 50 percent.

MR. RUBENSTEIN:  Some of the areas have been done.  I wanted to review the Auditor General's report and another internal audit report, so half an hour, 45 minutes.  I need cooperation from both sides here.

MR. QUESNELLE:  Well I know we have gone on some areas maybe you weren't planning on having to cover, Mr. Rubenstein, but we have been at your time limit up to now, I believe.  Okay.

MR. RUBENSTEIN:  I will move as quick as I can.

MR. QUESNELLE:  Okay, thank you very much.  Let's return at 3:35.
--- Recess taken at 3:16 p.m.
--- On resuming at 3:38 p.m.

MR. QUESNELLE:  Okay, thank you, please be seated.
Procedural Matters:


Okay.  Let's just do a time check here.  We were planning on -- well, we are going to be finishing up at 4:30.  Dr. Higgin, I understand you have approximately 30 minutes you would like to get in today?

DR. HIGGIN:  Thank you, Mr. Chair.  That's just gone down to 20, so that will make good news, thank you.

MR. QUESNELLE:  All right.  Okay.  So that gives you your half hour, doesn't it?  No, I think --


MR. RUBENSTEIN:  Ms. Blanchard will hit me if I am over that.

MR. QUESNELLE:  Yeah.  Now, if the -- so given that, if we work to that schedule, Ms. Blanchard, you would be starting off then on Monday morning if you are available.

MS. BLANCHARD:  It may be me or my colleague, Mr. DeRose.

MR. QUESNELLE:  Okay, all right.  And one other thing.  We have been in communication with Ms. DeMarco, and her client would be available for providing evidence and cross-examination on the 12th, and so we thought we would lock that down so that people can plan around that, so we will sit on the 12th, and that allows us some more flexibility as to how we finish off things next week, knowing that that is when we are going to have that evidence and cross-examination, and we will hear from Environment Defence and see where that slots in, whether that -- and I think that's more of a -- depending on where we are with the schedule, it'll either happen by Thursday or Friday morning of next week.

Mr. Nettleton?

MR. NETTLETON:  Sorry, the 12th being the Monday --


MR. QUESNELLE:  Yes.

MR. NETTLETON:  -- and Anwaatin's evidence -- or witnesses would appear on that -- witness would appear on that day to speak to that evidence.

MR. QUESNELLE:  That's right.

MR. NETTLETON:  And are we suggesting that that day also be reserved for Environment Defence?  Because I am quite happy to have both parties.

MR. QUESNELLE:  I'm just not -- I don't want to lock us all in on -- for the Monday if there's -- if -- because I would rather not have to worry about a safety release valve beyond the Monday, so if we could have Environment Defence either on the Thursday or Friday of this coming week.  We'll know Monday or Tuesday.  We won't leave it.

MR. NETTLETON:  But following our case being put in on --


MR. QUESNELLE:  Yeah, oh, yes, yes, yeah.

MR. NETTLETON:  That's --


MR. QUESNELLE:  Yeah, it was, have your whole case put in --


MR. NETTLETON:  Yes.

MR. QUESNELLE:  -- and then we will start with Environment Defence.

MR. NETTLETON:  That suits me just fine.

MR. QUESNELLE:  Perfect.  Okay.

MR. NETTLETON:  But what you are saying is in any event Anwaatin will not appear before the 12th.

MR. QUESNELLE:  That's right, that much we are locking down.

MR. NETTLETON:  Thank you.

MR. QUESNELLE:  Okay?  Okay, all right.  Mr. Rubenstein.
Continued Cross-Examination by Mr. Rubenstein:


MR. RUBENSTEIN:  Thank you very much.

Panel, I want to talk about the internal audit investment planning report.  I know a lot of this has been covered.  I just have a few more questions, and the report is on page 99 of my compendium.

And the report at a high level sets out a number of recommendations, and then you on beginning at -- it sets out a number of issues of things it found, some recommendations, risks to -- that the internal audit group believed existed, and then I have -- at page 118, appendix H, this was the -- the summary of actions with respect to those observations and recommendations at the time the report was filed -- or, sorry, the report was issued -- the final report was issued to management.  Am I correct?

MR. PENSTONE:  Correct.

MR. RUBENSTEIN:  And my understanding from Ms. Lea's discussion with respect -- with only one outstanding recommendation, and that's the asset strategy documents.

MR. PENSTONE:  Correct.

MR. RUBENSTEIN:  So my first question is, what exactly -- can you help me -- explain to me -- it seems to me at a high level if you are -- we are here seeking funding for capital projects and capital expenditures for a number of years, this will be a central component to that, is a document that is setting out the strategy to deal with the assets.

Can you help me understand how we don't even have that yet?

MR. PENSTONE:  So we understand our strategies in terms of managing our assets.  I think that was evident in the evidence that we have provided.  The auditor pointed out that we haven't documented those strategies.  Mr. Ng, I think, went to a fair bit of detail describing strategies as it relates to steel towers, transformers, breakers, you name it.  We understand the direction that we are going.

MR. RUBENSTEIN:  So when you have those asset strategy documents, they will essentially be what you have said in this hearing about the strategy to deal -- it's the same thing as what will be in the evidence, essentially.

MR. PENSTONE:  Essentially.  The direction that we are going with our assets is described in the evidence, and it would be reflected in a strategy document, yes.

MR. RUBENSTEIN:  Have you done any of the asset strategy documents?

MR. NG:  As Mr. Penstone pointed out, we have the strategy, we have -- the internal auditor, what they are getting at is we don't have a consolidated one piece of nice strategy.  We have...

MR. RUBENSTEIN:  My question is a lot simpler.  Have you done any of them yet?  I know you haven't --


MR. NG:  Yes, we have.

MR. RUBENSTEIN:  Are you able to file one of them so we have a sense of what actually is in one of them?

MR. NG:  Absolutely.  One, right?

MR. RUBENSTEIN:  I mean, you can file them all if you want.  I am just more interested in understand -- to see the comparison between --


MR. NG:  Absolutely.

MR. RUBENSTEIN:  -- the evidence and what is there.

MR. NG:  Yes.

MR. THIESSEN:  Okay.  That will be Undertaking J6.4.
UNDERTAKING NO. J6.4:  TO FILE ONE OF THE ASSET STRATEGY DOCUMENTS.

MR. RUBENSTEIN:  And I would ask it be one of the major asset categories we have been talking about, if that exists, if it's one of those.

DR. ELSAYED:  I just noticed, I think the earlier response to my question was that there was one outstanding item -- or action item in this.  Is this the one?  Because I just noticed there is another one that has to do with risk matrix that was due in 2016, looking at the table on page 29 of the report, at the bottom of the page.

MR. MANCHERJEE:  Sorry, just to clarify, you are referring to observation recommendation 3.2, the current risk matrix --


DR. ELSAYED:  Yes.

MR. MANCHERJEE:  -- is confusing and that provided guidelines are subjective.  With respect to that particular recommendation for the auditor, the risk assessment matrix training was updated, and specific this year we provided a separate training module around risk and risk assessments, and we also increased the requirements on planners when they build their investments with respect to the risk assessment.

DR. ELSAYED:  So is that action completed then?

MR. MANCHERJEE:  Oh, yes.

DR. ELSAYED:  Okay.  I just wondered, because it was due, so I guess you finished it ahead of time.

MR. MANCHERJEE:  Yes.

MR. NETTLETON:  So Mr. Chairman, Panel, just so that I am clear on the undertaking and Mr. Ng's clever qualification, it is to provide an example or one of the completed action items?  Is that -- is everyone --


MR. RUBENSTEIN:  It's the asset -- the action item being one of the asset strategy doc -- one of your major asset strategy documents so we can have a look at what's actually in them.

MS. LEA:  And that's J6.4.

MR. NETTLETON:  Thank you.

MR. RUBENSTEIN:  So my understanding on page 120 of the compendium, this is one of the observations and recommendations and action plan on 2.3, and it was given a high risk with respect to the data quality of the asset analytics, and we have talked a lot about that.  The completion date was supposed to be end of 2015.  Do you see that, on that page?  It says 2.3?

MR. MANCHERJEE:  Yes.

MR. RUBENSTEIN:  So if we go to page 164, this was your response -- this was a chart provided in response to AMPCO number 1, where you -- attachment 2, where you provided all of them.  This is an excerpt.  And it says that you've com -- it's on schedule.  I assume now it's completed?

MR. McLACHLAN:  I am sorry, what are you referencing on page 164?

MR. RUBENSTEIN:  This is actually the status of that.  You can see it under 2.3.  It's referring to the audit report that we were talking about?  And you say:

"It's on schedule.  Revised date of completion is Q4 2016."

MR. McLACHLAN:  Just give me a moment to read through this, please.

MR. RUBENSTEIN:  Sure.

MR. McLACHLAN:  Yes, okay.  Yes, and it said it was on schedule for completion in Q4 2016, that's correct.

MR. RUBENSTEIN:  And that's done now?

MR. McLACHLAN:  Is it done?  It's on schedule to be completed for the end of 2016.  I have been here this week. The expectation was that it would be done November 30th.  So I have to -- subject to checking, it would have been done this week.

MR. RUBENSTEIN:  Right.  So it is not done; it's almost done.

MR. McLACHLAN:  It's almost done.  It's targeted to be done by the end of Q4.  We expect that there is no reason that it won't be completed by the end of Q4.

MR. RUBENSTEIN:  My understanding is, we have talked about this, the planning took place -- began the end of Q4 2015, into Q2 2016, correct?  That was the planning horizon that makes up this proceeding?

MR. McLACHLAN:  Yes.

MR. RUBENSTEIN:  So originally, if we go back to 120, you were supposed have it in time for that Q4 2015.  But it's not completed -- obviously, it was not completed before that, if we're just completing it now, essentially.

So how can we have faith in the underlying asset analytics data if the auditor said you had a problem, and you didn't fix it in time for the asset planning of this proceeding?

MR. McLACHLAN:  So I think there is a couple points to note there.

The Auditor General pointed out some -- the internal audit -- too many audits on my mind -- pointed out that this was one of the actions that we should do, which is carry out this, if you will, revisitation or checking of our algorithms for the asset analytics, and we've done that now.  When I say item is to be completed this week, earlier this year we completed the first stage of that item; there's two stages.

One stage -- and I will mention the Auditor General, because similar issues raised through that report, so we might as well discuss them all at the same time, and that is that the Auditor General raised the fact that we didn't have, within our asset analytics tool, some risk factors that we had identified were important for the overall considerations of the determination of replacement of an asset, namely being obsolescence and health and safety and environment.

So they are considered -- Mr. Ng could speak to that, but they are considered outside of the asset analytics tool; they have been all along.

The point was that the Auditor General raised the same issue, that we should take a look at our algorithms, and we should also look at incorporating those algorithms that were not already within the tool.

So the tool went live -- I can't recall the exact date, 2012 or 2013.  So we felt we are at a point now where we are far enough along the process, and following the Auditor General's recommendation and the internal audit recommendation, to go ahead and do an investigation for the revision of the existing algorithms.

MR. RUBENSTEIN:  You talk about the algorithms, but it also talks about the data sources, you need to audit the asset analytics data sources.

MR. QUESNELLE:  Mr. Rubenstein, they are having a conference here, maybe --


MR. RUBENSTEIN:  My apologies.

MR. McLACHLAN:  My peer is just reminding me there is another aspect to this, which is data itself.  So just let me finish the first piece.

The first piece here is around the revisitation and the validation, if you will, of the algorithms themselves. So that work was completed earlier this year as part of one of our Auditor General action items.

We went through our expert planners across our asset management group to get the requirements for new algorithms added into the tool, and for changes that were recommended to be done in the tool.  That was the first stage of that.

The second stage of that, which is what I am referring to for a completion date of Q4 2016, was to go forward to the market to issue the request for information to determine high level what kind of an integrator out there could do that, make the changes to the tool for us, and a potential cost range.  That will be -- that should have been completed in the RFI returned this week, that's the first piece.

The second piece is the data itself.  And again, a similar issue raised through the Auditor General.


So what we have instituted over the last roughly 18 months, starting in about May 2015, was to form a data remediation team, first focused on transmission data and then to move forward with distribution data.  And over that time frame, what we have done is we have determined the starting point, if you will, following the Auditor General recommendations, to understand the scope and the challenges to take the asset analytics data which comes from -- a large portion of it comes from our enterprise SAP system.

And we have taken that data and improved it from a level that was low, under 50 percent, to a completion rate of over 85 percent at a transmission level.  We have established processes between the planning group and the groups in the business that are accountable for the population of new capital assets, changeouts, new and modified assets.  We have populated and -- populated for existing assets that are there, in other words legacy data that goes backwards that was missing.

We have established dashboards for the tracking of the population of new assets, and the overall population level of all of the transmission assets.  We have established missing data reports that go out to the accountable roles in the business that have to populate -- that are accountable for populating this new data.  And we have documented, through an internal tool which is posted on an internal website for everyone to have access, what's referred to as an LRR, a line of business reference registry, which identifies each group that is accountable for the creation of assets and the maintaining of assets from a data perspective.

MR. RUBENSTEIN:  Thank you very much.

MR. McLACHLAN:  You're welcome.

MR. RUBENSTEIN:  If I can ask you to now just turn to page 125.  I want to briefly discuss that Auditor General's report with you.

And if we can specifically turn to -- start at page 140, under "Hydro One not replacing transmission assets that are at very high risk of failure".

As I read it, the Auditor General is saying that:
"We found that assets that Hydro One replaced or planned to replace in 2013 to 2016 were not the ones that reported to be in very poor condition and at very high risk of in its biannual transmission rate application to the Ontario Energy Board.  In its rate application for 2013-14, Hydro One stated that it had a program to replace power transformers and circuit breakers that had reached the end of their useful life, which was determined with evidence including the condition and age of the asset and operating history.  In the rate application, noted that the condition of the asset is the main indicator of the risk of failing, and replacing assets that are in poor condition as soon as possible is key to maintaining the reliability of the system."
If we go down then, further down it says:

"However, as Figure 3 shows, Hydro One replaced only four of the 18 power transformers deemed to be in very poor condition in 2013 and 2014, and replaced 37 other old transformers including 14 to be rated to be in very good condition and 13 to be in good condition."

And then it talks about how actually one of the ones you didn't do, there was a power outage in eastern Ontario.

Then if we go to the next page, it talks about 2015/2016 rate application and it says:
"In its 2015 to 2016 transmission rate application filed in June 2014, indicating it wanted to replace 43 transformers, Hydro One informed the OEB that it now had 34 power transformers deemed at the very high risk of failure. The application did not state that 34 transformers, including 13 that had been identified in previous rate applications as being in very poor condition, but not as yet replaced.  However, the information for 2015 to 2016 provided to us by Hydro One indicated that out of 43 transformer it indicated it wanted to replace, it planned to only replace 8 of the 34 I very poor condition.  By not replacing 26 transformers in very poor condition, even though the OEB rate approval increased to fund these replacements, Hydro One will have to seek 148 million again in the future for their eventual overdue replacement."

So my first question:  Are you seeking the 148 million again in this application?

MR. McLACHLAN:  Just give us a moment, Mr. Rubenstein, to confer.

MR. NG:  Okay, Mr. Rubenstein, I think I'd like to call up the IR response to I-1-2, page 2.  Line 25 to 35 speak to that particular issues.  It really comes down to the AG, when they came into the company, they looked at one perspective of the rating, the condition rating, which was meant to be a fleet-level assessment.  As we have gone through the conversation a few times today, that is not indicative of exact condition of the specific transformers.  It's a fleet assessment.

The transformers that we select for replacement is based on detailed individual transformer assessment.  That's the disconnect, that's the difference.

MR. RUBENSTEIN:  So just to back up to my actual question, though, are you seeking -- is Hydro One seeking
-- in this application are you seeking to replace those 26 transformers, are you seeking the $148 million again?

MR. NG:  No, we are not.

MR. RUBENSTEIN:  You are not?

MR. NG:  No, we are not.

MR. RUBENSTEIN:  Okay, thank you very much.  So -- and I understand what you are saying is, well, that -- we are looking at different -- there is more than just condition; correct?

MR. NG:  Correct.

MR. RUBENSTEIN:  All right.  So then when we were talking before with condition being the leading

indicator --


MR. NG:  Not only we looked at morning conditions, the bigger factor here is a fleet-level assessment cannot be used to determine the exact transformer to be replaced.  Fleet-level assessment tells you at a fleet level this is approximately the number of problems that you have, go have a look at it, and zero in on a certain area, and then do a detailed assessment, which inform your replacement decisions.

MR. RUBENSTEIN:  All right.  So if we -- but if we go down and we talk about circuit breakers, the Auditor General says -- and I am on page 141 in the second column in the last paragraph:

"Similarly, as Figure 3 shows, Hydro One did not replace circuit breakers during 2013 and 2014 in accordance with the condition rating it submitted to the Ontario Energy Board.  While 153 breakers were replaced at a cost of 123 million, only one of the 16 circuit breakers reported as being in very poor condition was replaced."

Is that the same thing?

MR. NG:  Yes, it is.  Now, again, the condition rating from asset analytic is based on only one component.  Circuit breaker get replaced based on other factor as well.

MR. RUBENSTEIN:  So if I turn the page over to 142, the Auditor General is reporting on what Hydro One had told them, and it says:

"We asked Hydro One asset management staff why assets in very poor condition were not being replaced while others in reportedly better condition were.  We were advised that Hydro One generally does not rely solely on reports from the asset analytics system to decide which transmission assets to replace.  Said asset management staff prepare a business case for assets cost more than 20 million and need replacing and a shorter project execution summary for all their other replacements.  The report considers factors not covered in asset analytics, such as health and safety issues and on-site inspection of the assets are made."

Is that what you are talking about?

MR. NG:  Yes.

MR. RUBENSTEIN:  So -- but the next line says:

"However, we found Hydro One did not use the results of the more in-depth process for its rate application to the OEB, instead using unreliable information from asset analytics."

So help me here.

MR. NG:  I think the disconnect is the so-called unreliable data from asset analytic is the one that we have used to generate the condition pie chart as fleet assessment, at the fleet level.  When we come down to actually picking, selecting a candidate to replace, which end up becoming an ISD document, investment summary document, those would have gone through detailed assessment.

MR. RUBENSTEIN:  But at the time of the rate application in 2014, at least how I read the Auditor General's report -- and you can tell me if you read it differently -- they heard what you said, but they found that you didn't use this more in-depth with all these other factors in determining --


MR. NETTLETON:  Mr. Chairman --


MR. RUBENSTEIN:  -- am I incorrect?

MR. NETTLETON:  -- I am not sure -- I am sorry to interrupt my friend, but we're here to talk about the test period, the revenue requirement for the test period.  The Auditor General's report obviously related to a prior period.  The evidence that Mr. Ng has given is that the detailed asset assessments are used in this application.

So I am not sure what ground or reason we are going back to 2013 and 2014, particularly given that we are now at four o'clock.

MR. QUESNELLE:  Mr. Rubenstein?

MR. RUBENSTEIN:  Well, past behaviour is an indicator of future behaviour, obviously, and as I am trying to -- at least how I understand the Auditor General's report is that's what Hydro One told them, and the Auditor General then said, "You seem to have not used that information."  And I am just trying to make sure that we are not doing the same thing again.

MR. QUESNELLE:  Well, I guess that's the question then.

MR. RUBENSTEIN:  That's the question I am putting to my friend.

MR. NETTLETON:  I think that is a fair question --


MR. QUESNELLE:  That is why I suggested it could go forward, thanks, yeah.

MR. NG:  So for sure, since then, data is better, it's more comprehensive, and we have also the -- all the investment that we were proposing to undertake, we have gone through the detailed asset assessment to confirm its conditions.

MR. RUBENSTEIN:  All right.  If we can turn to page 114.  I just want to make sure this is -- I think we just touched upon it in the investment internal -- investment planning internal -- 144, sorry.

So the Auditor General makes the statement that there is inaccurate information provided to the Ontario Energy Board, and it talks about the asset analytics system that's incomplete and inaccurate.

Is that being remedied using -- is that being remedied by the plan that was put in place also by the internal audit report?

MR. McLACHLAN:  Yes, that's why I kind of tied the two of them together during your answer, Mr. Rubenstein.

MR. RUBENSTEIN:  And lastly, I just want to ask you about the transmission lines preventative maintenance internal audit report.  In my understanding, it's dated a final report April 7, 2016.  It's page 149 of our materials.  Correct?

MR. NG:  Yup.

MR. RUBENSTEIN:  And if we start on page 154, there is a number of -- there is some high-level risk, there is some medium-level risks, and the completion date as I see them to solve those are Q4 2016, so around now; do you see that?

MR. NG:  Yes.

MR. RUBENSTEIN:  So is the budget that is in the application with respect to preventative maintenance based on the processes and based on the previous way you were doing it, not the corrected way, which will happen in Q4 2016?

MR. NG:  Majority of the recommendation is on documentations.  The process itself existed.  That hasn't changed a lot.

MR. RUBENSTEIN:  So are you saying it doesn't really
-- it's not going to make a difference with respect to the actual operations?

MR. PENSTONE:  So Mr. Rubenstein, this goes back to the earlier comment that led to the undertaking, and that is we have strategies.  The auditor criticized us that we did not document them.  So the strategies inform the investments -- sorry, the requirements for transmission line maintenance that are in this application.

MR. RUBENSTEIN:  Well, I see on 2.1 on page 1541, one of them the risk is you don't have a well-defined asset management strategy which would result in less than optimal maintenance planning.  It seems more than just a documentation issue.

MR. QUESNELLE:  Is there a question there, Mr. Rubenstein?

MR. RUBENSTEIN:  I am just trying to understand.  Would you agree with me it seems to be more than a documentation issue?

MR. NG:  This goes back to my earlier answer.  We always have a strategy; it is just not formally documented, and the action item here is about consolidating and streamlining all these different pieces of documents and making it into a strategy document.

MR. RUBENSTEIN:  All right, thank you very much.  Thank you very much for the indulgence.

I had meant to say at the beginning of my cross-examination a while ago that a number of the ratepayer groups have worked extensively together on the planning, especially with AMPCO.  So it's group effort, and not just myself.

MR. QUESNELLE:  Understood.  That will be reflected next week by all the other people that worked on this.

Dr. Higgin?

DR. HIGGIN:  Thank you, Mr. Chair.  I will try to compress 30 minutes from 20 down to 15; I will do my best.

MR. QUESNELLE:  Thank you.

MR. THOMPSON:  You will get a bonus.
Cross-Examination by Dr. Higgin:

DR. HIGGIN:  So I would like to start by picking up on the discussions between this panel and the Board Staff about the link to system reliability and the risk model, that linkage that's been discussed a lot.

So in order to jump quickly into this, I had some preliminaries, can we pick up the Navigant study at Exhibit B 2-2-1, attachment 1, and go to look at figure 19 on that report?

So while we are pulling this up, my preface is: do you agree that when developing an investment capital plan to maintain fourth quartile system reliability -- that, I believe, is your objective, correct?

MR. PENSTONE:  I believe it's first quartile.

DR. HIGGIN:  First quartile, yes, sorry.  Okay. The measurement statistics and performance against SAIDI, SAIFI, MAIFI are a function of several factors and these are shown as things like asset condition, which is obviously the big one, weather, right of way condition, et cetera.

So the question is how many of these factors are actually taken into account in the risk model and the planning process?  Is it only the asset conditions and so on?  Please delineate which factors are in the model and which you take into account?

MR. McLACHLAN:  Can I just ask for a clarification, Mr. Higgin?  When you say risk model, are you talking about the tool we have discussed in this application, the reliability --


DR. HIGGIN:  Yes, the three classes of assets that are driving the capital budget and the capital plan, yes.

MR. PENSTONE:  Mr. Ng is going to answer your question, but I just wanted to be clear, Dr. Higgin.  The reliability risk model and its outcome, it's an outcome measure of the plan.  It doesn't drive the plan.  The plan is driven by all of these other factors that we have talked about, asset condition assessment, asset risk assessment.  I just wanted to make that clarification.

MR. NG:  And the input to the model, the three inputs to the models are asset profile, hazard functions and planned replacement unit.  So it doesn't take into consideration right of way conditions and the rest of the items that you mentioned here.

It's profile, asset profile, hazard functions and planned unit of replacement.

DR. HIGGIN:  Right.  So since this chart was provided in the evidence and it's finally -- for me, it's far to small to work with, I wonder if you could break me out a chart that shows the most the recent sustained outage causes for the overall system, using this type of data that you gave to Navigant?

MR. McLACHLAN:  Again, just to clarify, what this Navigant chart has here is what I would refer to as a set of primary level causes, weather being primary, and then the subset of those primary causes.

So weather would be a primary.  Sub categories would be lightening versus high winds.

DR. HIGGIN:  Right, so --


MR. McLACHLAN:  You know for -- is that what you are asking for?

DR. HIGGIN:  I think the granularity is one question.  What we want to link is the asset condition and asset related as what percentage of the sustained outages are related to that versus these other causes; that's the objective.

There are many -- there are 17 causes here as you've have just said.  Maybe lower granularity would be helpful to everybody -- less granularity.

MR. McLACHLAN:  So, Mr. Higgin, I want to get you what you need.  I don't want to be difficult.  I am just wrestling with understanding this.

Are you looking for, I will say in our recent time frame, five-year period time frame, what the primary causes are from like at a percentage basis for our overall duration and frequency; so how much is equipment, how much is weather, how much is --


DR. HIGGIN:  Exactly.  You used to provide these data in the prior cases; they are not provided here.  So that is why I am asking.

MR. McLACHLAN:  What I am wondering is if I can point you to an exhibit hah might meet your needs that in evidence already.

If we could call up the customer consultation deck, I think it's at B 1-2-2-2, I believe.  Yes, B 1-2-2-2.  Can you can go forward to slide 10, please -- I believe it's slide 10.  Slide 11, sorry.

Sir, this is what we presented in our customer consultation deck, which has the two subsystems for our transmission network, SAIDI and SAIFI by primary causes, and then the next slide would be the SAIFI.  So that slide is the duration, this slide is the frequency by primary causes for each subsystem.

Is that what you are looking for?

DR. HIGGIN:  And you don't have MAIFI either.

MR. McLACHLAN:  We don't have MAIFI, we -- MAIFI is the momentary interruption, correct?

DR. HIGGIN:  Yes.

MR. McLACHLAN:  We don't have it on here, that's correct.  We didn't present it in the consultation.

DR. HIGGIN:  The only thing then is I am trying to walk from this to the benchmarking study and to Navigant between this chart -- I have seen this chart, and the Navigant.  And so I am trying to say what is the -- how would I translate this to Navigant?  I can't walk there.

MR. McLACHLAN:  So you are looking for the SAIFI broke down to --


DR. HIGGIN:  Yes.

MR. McLACHLAN:  MAIFI --


DR. HIGGIN:  If you don't have MAIFI, no, just do the two main indicators.


So I am trying to say when I look at this, what's, you know, foreign versus, et cetera, all of those that are in the Navigant obviously have data, because Navigant got your data.

MR. McLACHLAN:  Yes.

DR. HIGGIN:  Okay?

MR. QUESNELLE:  Mr. Nettleton?

MR. NETTLETON:  Yeah.  My only observation, Mr. Quesnelle, is that Navigant was here.  Navigant did have the data.  Navigant presented that chart, and there was an opportunity for Energy Probe to, through its counsel, to ask questions about that chart and ask them for the data that they received.  The concern that I have is now that we are, you know, the place that we are, and trying to be a little bit more expedient here with the time we have left, is this a good use of time?

DR. HIGGIN:  Okay.  I will leave it with this one as being Hydro's evidence, and I will try to look at the link -- the -- between the two charts and see, and I will make it an argument issue if that's what you wish.

MR. QUESNELLE:  Thank you, Dr. Higgin.

DR. HIGGIN:  Okay?  So let's move on to my main planning areas --


MR. McLACHLAN:  Mr. Higgin, if I can offer --


DR. HIGGIN:  Yes.

MR. McLACHLAN:  -- we can -- I think I understand what you want now.  You want the MAIFI for the overall --


DR. HIGGIN:  Right.

MR. McLACHLAN:  -- Hydro One Network.

DR. HIGGIN:  Yes.

MR. McLACHLAN:  We can provide that.

DR. HIGGIN:  You can provide the MAIFI one, thank you.

MS. LEA:  J6.5.
UNDERTAKING NO. J6.5:  TO PROVIDE THE MAIFI FOR THE OVERALL HYDRO ONE NETWORK.

DR. HIGGIN:  So Mr. Penstone, as head of planning you will be pleased to know my questions are high-level about the design of the planning portfolio.  So I want to understand a bit better the key factors and the weighting that went into the design, and also second, as a subset how pacing -- the word "pacing", we will come to that in a minute -- has been taken into account.

So can we turn up technical-conference Undertaking TCJ120, Part 3 of that.  220, sorry.  And we'd like to look at charts at the bottom of the exhibits, those two charts.  Thank you.

So just as an introduction, this is your response to how you took the candidate investments at the left-hand side and then ended up through the process of optimization to come up with the two-17 and '18 budgets or plan; correct?  This is what this shows.

MR. PENSTONE:  Correct.

DR. HIGGIN:  So can we go to your Undertaking J2.7, because that's perhaps more helpful to look at the numbers that underlie that.  And perhaps we will just focus on table 1, please, the top transmission.  Okay.

So first I would like to better understand how the sustaining ask, that's the starting-out numbers, 934 for two-17 and sustaining and 1.00 billion in two-18, I would like to understand how that came about and, second, what happened to the development line and how was that modified if at all by internal stakeholder engagement.  So that's the focus.

MR. PENSTONE:  So the candidate investments for sustainment were derived through our asset risk assessment process whereby planners identify potential investments and they identify the extent to which those investments will mitigate risks to business objectives.  Large catalogue of candidate investments.

So that's how it was done.  Mr. Ng has already described how those candidate investments are developed.  So that's how the two numbers in the first column under "sustaining" were established.

In terms of the changes in the development line, I am going to defer that to Mr. Young, and he will describe what led to that.

MR. YOUNG:  The changes on the development was due to really just two projects.  There was a recalculation of the capital contribution from the sector project because of the increased interest that we received in the way of connection applications.

So there was roughly around, I believe, a 17-, $18 million change as a result of that, and we increased the funding a little bit more for 2018 as a result of the work for the east-west tie project.

DR. HIGGIN:  Yes, I read your evidence on that.

Now, then as Mr. Penstone indicated in-chief, the development investments are largely non-discretionary and
-- but nonetheless -- this is the key from a planning perspective -- they must be accommodated in the overall capital investment portfolio; correct?  From a planning perspective.

MR. YOUNG:  Generally that's the case, yes.

DR. HIGGIN:  Right.  So to complete our understanding of this table, table 1, just to help me, could you put some indicators there as to, for each of the candidates, optimization internal and so on, what would be the -- you have used, I will call rate impact, but it could be the capital component or the impact on the revenue requirement that was associated with each of those four main categories, and then at the last category we'd see what was actually filed in terms of the revenue requirement and also the rate impacts of, I think it's 2.4 and 5.3 percent.

Can you help us with that?

MR. PENSTONE:  So in terms of this particular table it describes capital expenditures.  It doesn't -- the rate impact is dependent on in-service additions.

DR. HIGGIN:  Yes.

MR. PENSTONE:  So there is not an alignment between capital expenditures and in-service additions, so for example, cap ex expenditures in '17 and '18 may be for projects that are coming into service beyond that period.

So in terms of taking these numbers and saying as a result of just capital expenditures here's what the rate impact would be, we couldn't do that with a degree of precision for the reasons that I have just described.

DR. HIGGIN:  But you do have the same information for in-service additions?  It's in the evidence; correct?  For each of those years?

MR. PENSTONE:  Correct.

DR. HIGGIN:  Right.  But that's the outcome of the plan; correct?  Not the input?

MR. PENSTONE:  An asset going into service is the outcome of a plan; correct.

DR. HIGGIN:  Right.  What we are trying to understand is how big were the kind of, quotes, impacts on revenue requirement and rates from each of these scenarios.  That is what we are trying to understand.  It's straightforward.

MR. QUESNELLE:  Dr. Higgin, when you say "scenario" do you mean -- are you referring to the categories and the relative differences and the quantums?

DR. HIGGIN:  I am only looking at sustaining, sir, and --


MR. QUESNELLE:  Okay.

DR. HIGGIN:  -- looking at the candidate projects, the optimization, the internal modifications by the stakeholders, and of course then the executive approval.  So that's what we are trying to understand particularly for that piece of the portfolio.

MR. QUESNELLE:  And the premise would be if that whole amount were to go in-service?  I am not catching -- Mr. Penstone has suggested that the plan -- the outcome of the plan is something going in-service, and they can do a rate impact and the revenue requirement associated with that.  But if -- are we to -- how are we to make assumptions to respond to you -- how would they make assumptions as to --


DR. HIGGIN:  Well --


MR. QUESNELLE:  -- what level would be going into service?

DR. HIGGIN:  -- when they were doing the planning, sir, I assumed they had some estimate of what those effects would be --


MR. QUESNELLE:  Okay.

DR. HIGGIN:  -- for each of the scenarios that we are talking about.  They must have had some --


MR. QUESNELLE:  Whatever assumption they used is what you would like to see.

DR. HIGGIN:  Yeah, I would like to understand what you used when you said, "Oh, well, this candidate's investments would have this kind of impact next year on rates, or optimization would," et cetera.  So you must have had some -- something in your planning parameters that would give you a ballpark estimate.

MR. PENSTONE:  Just simply focused on the sustainment projects?

DR. HIGGIN:  Well, I picked on that because that was the easiest one to discuss.  But no, we have to deal with the overall budget as well, of course.

MR. PENSTONE:  So you're asking -- again?

DR. HIGGIN:  I will just ask this straightforward as a planner.

MR. PENSTONE:  Yes.

DR. HIGGIN:  You've got this portfolio of projects, and you said the price tag on that's too big or not.  How did you make that decision?

MR. PENSTONE:  So the decision in terms of rate impacts of investments considered asset needs.  So we try to solve the equation that optimizes asset need, customer needs and preferences, and rates.  So we just don't take a set of potential candidates and say, well, that's awfully expensive, we are not going to do it.

We need to also consider not only the expense, but what are the implications to the assets if we proceed or not proceed, and what are the implications in terms of the customers' needs and preferences.

So it's more than just focussing on the dollars to make a determination whether it's appropriate or not.

DR. HIGGIN:  You just used the words "and rates" in your answer.

MR. PENSTONE:  Correct.

DR. HIGGIN:  So I am just asking you how that was taken into account as you went through this process.

MR. PENSTONE:  All right,  So through the customer consultation process, we got insights from our customers in terms of their tolerance to rate increases vis-a-vis the benefits of the investments that would reduce reliability risk.

So that is how ultimately the investment plan factored in the rate impacts.

DR. HIGGIN:  By customer preferences?

MR. PENSTONE:  Customer preferences was one element to this, but also the asset needs as well.

DR. HIGGIN:  But if you look at the portfolios that you put before them in the three scenarios, one of them, for example, was higher in the direction of the candidate investments, very much higher, correct?  You put that to them as one of the scenarios.

I don't have time to go to that, but I can.  You had a scenario 3, to be very specific with what you put to them, yes?  You have scenario 3?

MR. QUESNELLE:  Do you want to pull up scenario 3?  Okay.

MR. PENSTONE:  Okay.

DR. HIGGIN:  So I am trying to say, okay, looking at the first column of the J2.7 candidate, did that correspond to scenario 3 or close to?  How did that correspond to scenario 3, and the rate impacts, of course.

MR. PENSTONE:  So the scenarios were focused on four types of investments, and only four types of investments, whereas the table that describes sustainment that you had previously --


DR. HIGGIN:  J2.7.

MR. PENSTONE:  -- comprises investments across the entire fleet of assets that we're having to manage.  So this -- you can't compare the two directly in terms of the actual investments themselves.

What we did use these scenarios for is based on these four types of investments and solely those four types of investments, we were able to translate investment levels into reliability risk, into rate impacts, and we presented it to the customers.

This was not a precise set of investments to the level of precision that we go through in our optimization process.

DR. HIGGIN:  Okay.  Thank you very much, we will take it there.

I have to go now, because of time, to my last area and I have an exhibit which I sent to counsel yesterday, and it tries to deal, at a high level, with pacing.

Maybe we could bring that exhibit to the panel and ask my couple of questions and then, hopefully, we can proceed to get an undertaking.

MS. LEA:  That will be K6.4 in terms of an exhibit number, Dr. Higgin.

EXHIBIT NO. K6.4:  DOCUMENT PROVIDED BY DR. HIGGIN ON DECEMBER 1, 2016


DR. HIGGIN:  Okay, 6.4.  I presume you have seen this and it's a high level, and that's a very important attempt to try to understand pacing.  And that relates to these categories of assets -- and stations, by the way, means integrated station investment as opposed to breakers and everything else; it's just the integrated station.

So the question I am trying to understand is what has been the historic pace of investment.  You went into some of that with Mr. Rubenstein, and then the annual capital -- again, it can be annual or average number.  And then in the next column, what have you asked for as your pace, what will be your pace in the two test years.

I put in there '21, because you had some projections, but I am happy if you just cut out the '21 and just say 2017, 2018, whichever you have available.

So the question is:  can you populate this, because I really want to understand how the pace is proceeding.

My definition of pace is the investments over time at a certain rate, and that's what I am causing -- my definition.  Do you have a different definition?

MR. PENSTONE:  So just so I am clear on that, you have got an example here for lines.

DR. HIGGIN:  Yes.

MR. PENSTONE:  And that 1.7 percent per year, I would translate that to be 1.7 percent of the total lines assets per year.

DR. HIGGIN:  Agreed, yes.

MR. PENSTONE:  Okay.

MR. QUESNELLE:  So I take it, Dr. Higgin, you are asking for this to filled out as an undertaking.

DR. HIGGIN:  Yes, please, that's the request.

MR. NETTLETON:  Mr. Chairman, I am just -- I am somewhat puzzled by this, because I believe most of this is in the evidence already.  And I believe that there should be some responsibility on the intervenor to be reviewing the evidence and looking for the evidence, and it shouldn't be the job of the applicant to be doing that.

The job of the applicant is to put the evidence on the record and a that is.

It may be that we can help Dr. Higgin and point to where in the evidence these types of numbers are.  But it strikes me that again, we have to be mindful of the workload and the effort that's needed to be doing all of this.  And wonder if it would not be beneficial to have Dr. Higgin at last check the evidence to make sure that it's not there, so that we aren't wasting time.

DR. HIGGIN:  We are not wasting time, sir.  My point would have been -- this would have taken me about an hour in cross-examination to go through this, Mr. Chair.  I have all the data; I have had all my notes ready to do that asset by asset and so on and come up with this.

All I was trying to do was be efficient and that's what I am trying to be.  If the applicant won't take the undertaking, then I will do it and I will have to do it in argument.

But nonetheless, I thought it would be very helpful to do this as a summary, because the issues have been explored and it would have taken me that hour to go through it with the panel.

MR. NG:  Dr. Higgin, let's put up evidence B 1-2-6, page 36.

DR. HIGGIN:  I have seen this one.  Exactly.  I have seen all of these.  There is about, umm, eight of them --


MR. QUESNELLE:  Dr. Higgin, just as a matter of process -- and I think this has been an approach you have taken in other cases -- do you feel it's necessary to put evidence that you plan on using in argument to a witness specifically to be able to use it?  Because I think if it's in the evidence you can use it in the evidence or, you know, alternative to that, populate this yourself with what you see and put it to the witness as to whether or not there is an agreement on the table.

I just -- you mention it would have taken you an hour to go through cross on that.  I would hope that that's not just to get the numbers that are already in evidence before this panel.  They have already accepted this as their evidence.

DR. HIGGIN:  I would have suggested that would have been the case looking at the number of different assets and the changes that are going on with the fleet and the numbers and so on.  It would have been quite extensive to do that.  However, if you wish, Mr. Chair, we will go that way, if you wish.

MR. QUESNELLE:  I think it's preferable, Mr. Higgin.  If you have the data and you could assemble it in a table like this, I don't know that that would have to be put to the witness to be accepted.

Mr. Nettleton, are you in agreement with that?

MR. NETTLETON:  This is the reason for my concern, is that the information is on the record in this proceeding.  It's -- the witness just referred to one particular area where that type of information would be available for Mr. Higgin -- or Dr. Higgin to use for purposes of either, A), populating the table himself or, B), referring to it in evidence.

I don't think there is any need for additional cross-examination to ask the witness about what number should go in cell, you know, row 2, column 2.  That evidence, if it's on the record, it's -- he can use it, and he certainly could summarize all this chart and put it in evidence -- or put it in argument, sorry.

MR. QUESNELLE:  In argument?  Dr. Higgin, does that satisfy your needs?

DR. HIGGIN:  That's fine.

MR. QUESNELLE:  Okay, thank you.

DR. HIGGIN:  Those are my questions in shorthand.  I am finished, thank you.

MR. QUESNELLE:  I'm sorry, you --


DR. HIGGIN:  Finished, thank you.

MR. QUESNELLE:  Thank you, Dr. Higgin.
Procedural Matters:


We have heard subsequent to our last conversation about scheduling that Environment Defence would prefer to have their witness scheduled for the Monday as well, the 12th, but in just conferring with my Panel members we think it's probably still in our best interests to start at nine o'clock Monday morning, and we will carry on on that schedule for the rest of the week, and if we end up not having to sit at all on the Friday, so be it, but -- and if we do, Friday morning will be our -- kind of our spill-over, you know, available for us if we are not able to, but I think that will put us back on track, and hopefully we can finish up on Thursday with the applicant's evidence.

Okay?  With that, everyone have a good weekend.  We will see you at nine o'clock on Monday.
--- Whereupon the hearing adjourned at 4:42 p.m.
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