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Thursday, December 1, 2016
--- On commencing at 9:33 a.m.

MR. QUESNELLE:  Good morning, please be seated.

Good morning, Mr. Nettleton.  I understand you have your planning panel up this morning.  Any other preliminary matters you want to deal with first before you introduce your panel?
Preliminary Matters:


MR. NETTLETON:  Yes, I do, Mr. Chairman.  Good morning, good morning, panel.  There are three preliminary matters this morning that I would like to deal with, all in relation to the planning panel's appearance.

The first is my letter to the Board dated November 23rd, which attached Mr. Mancherjee's curriculum vitae.  I don't believe that received an exhibit number, and I am just wondering if it could.

MR. QUESNELLE:  Okay, so November 23rd letter?

MS. LEA:  Yes, thank you, K5.1, letter of November 23rd attaching the resume.
EXHIBIT NO. K5.1:  LETTER TO THE BOARD DATED NOVEMBER 23RD, WITH ATTACHED CV OF MR. MANCHERJEE.

MR. NETTLETON:  Now, Mr. Chairman, I mentioned in my letter that Mr. Mancherjee would be attending for the purposes of addressing questions on the two internal auditor reports.  In fact, Mr. Mancherjee will be addressing the matters relating to the investment planning internal auditor report.  The other auditor report will be addressed by Mr. Ng, so I just wanted that clarification.  Mr. Ng is obviously on the panel, so I am not sure it matters, but I just want to be clear on that.

MR. QUESNELLE:  Okay, thank you.

MR. NETTLETON:  The second preliminary matter is a filing that was made last evening by me under McCarthy Tetrault letterhead, so dated November 30th.  It outlined the results of Mr. Penstone's search within the company of correspondence that had been issued to First Nations communities.  And that letter, I think, should also receive an exhibit.

I can advise the Board that before filing I did have a call with Ms. DeMarco to let her know that this letter would be filed, and I believe we've come to the understanding that having this material on the record and available for Ms. DeMarco to ask Mr. Penstone follow-up questions is probably the best way to go, and I believe Ms. DeMarco, based on the schedule that I have seen, is not likely to be up today, but rather tomorrow.


With that clarification, I'd ask that the letter be given an exhibit number, and then it can also be adopted as evidence of the panel.

MS. LEA:  Thank you.  So --


MR. QUESNELLE:  Okay.  Give it an exhibit number.

MS. LEA:  -- this was not in response to an undertaking.

MR. NETTLETON:  Good point, Ms. Lea.  It was issued, as we read the transcript, as something that Mr. Penstone would do and take under advisement, so he did that, and he did the search, and we wanted to reflect the results of that search.

MS. LEA:  Okay, K5.2, thank you, letter dated November 30th with respect to contacts with First Nations.
EXHIBIT NO. K5.2:  LETTER DATED NOVEMBER 30TH WITH RESPECT TO CONTACTS WITH FIRST NATIONS.

MR. QUESNELLE:  Okay, Ms. DeMarco, any comment?

MS. DeMARCO:  Just confirming that I'm fine with the approach.

MR. QUESNELLE:  Thank you very much.

MR. NETTLETON:  Finally, Mr. Chairman, there was a letter that I also filed yesterday under McCarthy Tetrault letterhead that was related to a corrected interrogatory response, and it was Exhibit I-2-42.  It affects the response that Mr. Ng prepared in regards to that interrogatory response, and so what I'd like to do is -- what I propose doing is having this also made and marked as an exhibit so that Mr. Ng can adopt that correction as part of his evidence in this proceeding.

MR. QUESNELLE:  Okay, thank you.

MS. LEA:  Thank you, that will be K5.3, correction to interrogatory -- can you give me the number again, please, sir, which interrogatory?

MR. NETTLETON:  I'm sorry, Exhibit I-2-42.

MS. LEA:  Thank you, K5.3.
EXHIBIT NO. K5.3:  CORRECTION TO INTERROGATORY RESPONSE EXHIBIT I-2-42.

MR. NETTLETON:  Those are my matters, sir.

MR. QUESNELLE:  Okay, thank you.  I understand Mr. Elson will be cross-examining first.  Mr. Elson, I understand your cross will be -- the subject of it will be primarily the system losses, I understand?

MR. ELSON:  That's correct.

MR. QUESNELLE:  Okay.  Mr. Nettleton, just going back to the -- I just -- in your -- do you have any direct this morning?  And in your introductions if you can remind us how you plan on addressing that and who will be dealing with that on the panel.

MR. NETTLETON:  Sure.  Perhaps I can do that right now.

MR. QUESNELLE:  Certainly.

MR. NETTLETON:  The witness that will be addressing transmission system losses primarily will be Mr. Young --


MR. QUESNELLE:  Okay.

MR. NETTLETON:  -- Mr. Bing Young.  And again, depending on the scope to which the questions go, other members of the panel will be chiming in, but Mr. Young will be primarily responsible for that topic.

MR. QUESNELLE:  Thank you.  Just wanted to bring that to the surface.  Thank you.

Okay.  If you want to introduce your panel and we'll have them affirmed, Mr. Nettleton.

MR. NETTLETON:  Thank you, Mr. Chairman.  It is my pleasure to introduce the planning panel to you and to the intervenors.  Hydro One's planning panel is comprised of four individuals -- sorry, five individuals.  The fifth one is hiding.

The gentleman seated closest to Mr. Thompson is Mr. Young.  Mr. Young is the director of system planning.  He has had a career in the electrical industry in Ontario of some length.  His positions have included both ones at Hydro One and with the Ontario Power Authority, now the independent electric system operator.  Mr. Young has a Master's of Engineering degree from the University of Toronto and, again, has been in his current position of director of systems planning since 2009.

The gentleman seated beside Mr. Young is Mr. Chong Kiat Ng.  Mr. Ng is the director of transmission asset management.  He too holds a Master's of Electrical Engineering degree from the University of Manitoba.  He has been an employee of Hydro One since 2010.

Seated beside Mr. Ng is Mr. Penstone, whom you have already been introduced to.  Again, Mr. Penstone holds the position of VP planning, and has again been previously introduced, so we will move on.

Seated beside Mr. Penstone is Mr. McLachlan, whom you met on the last panel, and just again by way of reiteration, Mr. McLachlan holds the position of director of planning optimization and analytics -- and analysis, sorry.

Finally, seated closest to me is Mr. Kevin Mancherjee.  Mr. Mancherjee holds a Master's in Business Administration degree from -- that he received in 2009, and also a Bachelor of Science in Computer Science in 2001.  Mr. Mancherjee is the manager of investment planning, and he joins us again to address topics related to investment system planning in the internal auditor report.

Could I have the oath administered to this panel?
HYDRO ONE NETWORKS INC. - PLANNING PANEL


Mr. Young,

Mr. Ng;

Mr. Penstone,

Mr. McLachlan,

Mr. Mancherjee; Affirmed.
Examination-In-Chief by Mr. Nettleton:

MR. NETTLETON:  Mr. Young, we are now going to ask, starting with you, we are going to ask a few questions to have your evidence adopted in this proceeding.  I would like you to turn up if you could your CV that was included as part of a letter that was filed with the Board and has been marked in this proceeding K2.1, and also the witness responsibility that -- sorry, K1.2, and the letter dated November 14th, which attached the witness responsibilities, which was marked as Exhibit K1.1.  In particular, gentlemen, I am going to be referring to pages 5 and 6, 7 and 8, 9 and 10 of that exhibit, which outlines the evidence that this panel is responsible for.

So Mr. Young, starting with you, can you confirm, sir, that the evidence listed on this exhibit was evidence that was prepared by you, or under your direction and control?

MR. YOUNG:  Yes, I can confirm that.

MR. NETTLETON:  Sir, do you have any errors or corrections to make to any of that evidence?

MR. YOUNG:  No, I don't.

MR. NETTLETON:  Thank you.  And do you, therefore, believe it's accurate, to the best of your knowledge and belief?


MR. YOUNG:  I do.

MR. NETTLETON:  And do you therefore adopt that evidence as your evidence in this proceeding?

MR. YOUNG:  I do.

MR. NETTLETON:  Thank you.  Mr. Ng, I also want to include in this list the corrected IR that we just had marked as an exhibit, K5.3, which included the correction to the interrogatory response.

Was that evidence, and the evidence listed in the table marked as K 2. -- sorry 1.1, was that evidence prepared by you or under your direction and control?

MR. NG:  Yes.

MR. NETTLETON:  And do you have any further errors or corrections to make, other than the one specified in K5.3?

MR. NG:  Yes, I have two more corrections.

MR. NETTLETON:  Go ahead.

MR. NG:  It's on Exhibit I-1-14 -- sorry, Exhibit I-1-14 part A, line 8.  It says the study was based on five years of reliability data, it should be -- sorry, it says the study was based on ten years of reliability data; it should have been five years.

MR. NETTLETON:  Do you have any other errors or corrections to make, sir?

MR. NG:  Yes, there is one more.  That's Exhibit 1-6-20, line 17; it should say asset replaced exclude the additional work.

MR. NETTLETON:  Thank you.  Mr. Ng, with those errors and corrections, is the evidence that you prepared, directly or under your control, accurate to the best of your knowledge and belief?

MR. NG:  Yes.

MR. NETTLETON:  Do you therefore adopt that evidence as your evidence in this proceeding?

MR. NG:  Yes.

MR. NETTLETON:  And, Mr. Penstone, you have already been sworn as a witness, or administered an oath.  And I just want to confirm, sir, with you.  With respect to the evidence under this panel, do you have any corrections or errors to outline?

MR. PENSTONE:  No.

MR. NETTLETON:  And is that evidence, therefore, accurate to the best of your knowledge and belief?

MR. PENSTONE:  It is.

MR. NETTLETON:  Thank you.  And do you then adopt it as your evidence in this proceeding?

MR. PENSTONE:  I do.

MR. NETTLETON:  And similarly, Mr. McLachlan, do you have any corrections or changes to make to this evidence?

MR. McLACHLAN:  No.

MR. NETTLETON:  And is it accurate to the best of your knowledge and belief, sir?

MR. McLACHLAN:  It is.

MR. NETTLETON:  And do you adopt it as your evidence in this proceeding?


MR. McLACHLAN:  I do.

MR. NETTLETON:  Thank you.  Mr. Mancherjee, do you have any corrections or changes to make to the evidence?

MR. MANCHERJEE:  No.

MR. NETTLETON:  Was this evidence evidence that was prepared by you, or under your direction and control?

MR. MANCHERJEE:  Yes.

MR. NETTLETON:  And is it accurate, to the best of your knowledge and belief?

MR. MANCHERJEE:  Yes.

MR. NETTLETON:  Thank you.  And do you therefore adopt this evidence as your evidence in this proceeding?

MR. MANCHERJEE:  Yes.

MR. NETTLETON:  Thank you.  Mr. Chairman, with that, I'd like to start with the direct examination, if I could.

MR. QUESNELLE:   Please do.

MR. NETTLETON:  Mr. Penstone, as the lead on this panel, could you please summarize the evidence that this panel will be addressing?

MR. PENSTONE:  The panel will address questions concerning the B-1 series of exhibits.  These concern Hydro One's investment planning process, and the applied for capital expenditures for the test period described in our transmission system plan.

MR. NETTLETON:  And can you please provide a brief overview of the investment planning process, sir?

MR. PENSTONE:  The investment planning process is described in Exhibit B 1-2-7.  It begins with strategic direction received from Hydro One's board of directors and executive leadership team, being used to guide the identification and prioritization of candidate investments.

Business objectives, risk tolerances used to develop this rate application were unchanged from previous business planning cycles.  The most notable change in the strategic direction of the company that influenced the development of this investment plan was the increased emphasis on customer focus, and their needs and preferences.

Once this direction is received, planning assumptions, notably load forecasts and economic assumptions, are used to inform the development of investments as outlined in IR 1-01-58.

Candidate investments are subsequently developed, using the asset risk assessment process described in Exhibit B 1, tab 2, schedules 3 to 6.  Customer needs and preferences, system requirements and other influences are also incorporated at this stage.  It is at this stage that the decision to repair, replace, or do nothing with an asset is made.

Candidate investments are then prioritized, based on the extent to which they mitigate risks to achieving business objectives.  This yields a draft investment plan.  The draft investment plan is then reviewed internally through what we refer to as our enterprise engagement process to reflect new information, confirm its outcomes, and execution viability.

Execution viability is influenced by resources, outage constraints, customer impacts.

The resulting investment plan and its outcomes is reviewed and approved by Hydro One's senior management team.  Approval and authorization to implement individual projects within the investment plan is achieved through business case summaries, which are approved and reviewed in accordance with Hydro One's approval register.

Once projects are initiated, performance reporting and monitoring occurs through a separate process.

MR. NETTLETON:  Now, Mr. Penstone, with respect to the proposed transmission system plan that's included in this application, that is the 2017 and 2018 capital expenditures, can you provide a brief overview of those matters?

MR. PENSTONE:  The total capital expenditures contained in our plan are described in Exhibit B 1-3-1.  In summary, the total constitutes $1.06 billion for 2017, and $1.122 billion for 2018.

These totals are comprised of sustaining capital, which is the largest component of our transmission system plan.  It includes $776 million for 2017, and $842 million for 2018.  Development capital expenditures represent the next largest component.  They represent $196 million in 2017, and $170 million in 2018.  Common corporate costs comprise $77 million in 2017, $79 million in 2018.

And finally, operations capital includes $25 million in 2017 and $30 million in 2018.

MR. NETTLETON:  Now, Mr. Penstone, in Board Staff interrogatory I-1-106, you included information comparing your last rate filing, the EB-2014-0140 proceeding.

Can you please explain the reasons for the approximately 30 percent increase in the sustaining forecast expenditures that are included in that application -- sorry, that are contained in this application?

MR. PENSTONE:  Right.  Hydro One's increase in sustaining capital is prompted by the need to mitigate significant risks to public safety, reliability, and to seize an opportunity to avoid higher costs in the future.


As described in Exhibit B 1-2-3, Hydro One's sustaining capital program comprises two predominant categories:  Stations work, which includes activities required to refurbish or replace assets located within transmission stations; lines work, which includes activities required to refurbish or replace assets associated with overhead and underground transmission lines.


MR. NETTLETON:  Okay, let's start with the first category.  Are significant increases proposed to stations investment category for the test years?


MR. PENSTONE:  No.  As evidenced in Exhibit B 1-3-2, Table 1, Hydro One's proposed increase in sustaining capital is attributable to the lines category.  Stations' capital expenditures are consistent with recent years' historical actual investments.  The increase in lines capital in test years is more than double the historical actual expenditures in recent years.


MR. NETTLETON:  So can you provide some clarification, sir, about these significant increases in the lines investment category for the test years?


MR. PENSTONE:  Certainly.  Lines investments proposed for 2017 and '18 are approximately $240 million and $345 million, or roughly 30 percent of the overall sustaining capital expenditures proposed in Hydro One's application for 2017 and approximately 40 percent for 2018.


The need for these increased investment levels is based upon technical assessments, which confirmed assets' end of life or an economic opportunity to extend their life span.  The reliability risk model was not used to identify need for individual asset investments.


The lines category comprises three types of investments.  Transmission lines refurbishments to address safety and reliability risks due to conductors which were at their end of life as confirmed by laboratory testing of conductor samples.  Second, tower life extension through the application of a new zinc protective coating on in-service steel towers to prolong their life span and mitigate future rate impacts.  Thirdly, transmission lines insulator replacements to address safety and reliability risks due to the advanced deterioration of porcelain insulators manufactured by Canadian Ohio Brass and Canadian Porcelain.  Their condition was confirmed by removing and testing in-service insulators.  These insulators represent 28 percent of Hydro One's total insulator population.


MR. NETTLETON:  Mr. Penstone, could you discuss the rationale for the proposed conductor sustainment investments?


MR. PENSTONE:  Conductor failures can have severe safety and reliability impacts.  Such failures affect power quality and the frequency and duration of forced outages.  Hydro One's proposed line refurbishment investments in the bridge and test years are driven by confirmed end-of-life conductor conditions.


Hydro One's conductor assessment is based upon laboratory testing of conductor samples which have been removed from in-service transmission lines.  These tests are used to confirm which individual conductors are at their end of life, as they can no longer be relied upon to meet their electrical or mechanical design standards.  Attachment 4 of Exhibit I-9-6 provides information regarding Hydro One's conductor assessment approach.


From a fleet perspective, of all of Hydro One's conductors, 19 percent are currently beyond their expected service life and 9 percent fall within the high risk category, as described on page 35 of Exhibit B 1-2-6.


Also, for the Board's information, the definitions of expected service life and end of life are defined in Exhibit B 1-2-3, page 2.


Based on our past historical replacement rate, conductors beyond their expected service life are expected to almost double by 2025, as shown in Exhibit B 1-2-6, Figure 21.  Hydro One's proposed increases in sustaining capital are essential in order to address high-risk conductors that have been identified through our sampling program and to avoid an increase in reliability risk due to conductor fleet demographics, as described in Figure 21.


MR. NETTLETON:  Now, sir, what would happen if the identified line refurbishment investments are deferred or shifted to future periods?


MR. PENSTONE:  Should these investments be deferred or shifted, end-of-life assets will not be replaced and system reliability risk will increase.  This may lead to a deterioration of the SAIDI and SAIFI performance measures and increase in power quality incidents that would negatively affect customers.  In addition, it will increase public and worker safety risks.


MR. NETTLETON:  All right.  Now, let's turn to the next category of your sustaining investment, and that is the proposed coating program.  Could you please summarize the rationale for that program, sir?


MR. PENSTONE:  This investment is intended to extend the life of currently in-service steel structures.  The investment has a positive net present value, as the cost of coating these towers now is much less than allowing metal loss to occur and prematurely replace -- and prompting the premature replacement of these structures in the future.


The purpose of this activity is to help mitigate future rate impacts.  Briefly, transmission line structures are manufactured from steel and are originally coated with a layer of galvanized zinc to protect against atmospheric corrosion.  This protective zinc layer wears off over time, which exposes the underlying steel.


The atmospheric corrosion rate of steel is eight to ten times faster than zinc.  Once the zinc protective layer is eroded, exposed steel will corrode and result in metal loss and reduced strength.


Once extensive corrosion has set in, the only option is the partial or complete replacement of a tower.  This is an expensive undertaking.  Reapplying the sync is a cost-effective way of maintaining the integrity of these structures and prolonging their life span.  Hydro One proposes to increase its rate of tower coating on towers located in high corrosive zones.


Exhibit B 2-2-6 and attachments 2 and 3 of Exhibit I-9-6 and Undertaking TCJ2.3 provide detailed information underpinning this investment.


MR. NETTLETON:  So that's the second category.  Let's turn to the third category, and that is the insulators investment and the insulator sustainment investments.


Can you summarize the rationale for that proposed investment, sir?


MR. PENSTONE:  Transmission line insulators are integral to the safe and reliable operation of the transmission system.  An insulator has two functions, first to provide electrical insulation and mechanical support between a high-voltage conductor and the supporting structure -- sorry, I combined the two functions in one statement.


Hydro One uses three types of transmission line insulators:  Glass, porcelain, and polymer.  High-quality glass and porcelain insulators generally do not require replacement until the conductor has reached its end of life and are generally replaced when the entire line is refurbished.


However, porcelain insulators manufactured by Canadian Ohio Brass and Canadian Porcelain have a defect known as cement expansion, or cement growth, which can result in cracks in the cement and porcelain shell.  The net result is a compromised insulator, from both an electrical and mechanical perspective.

This significantly increases the risk of failure and also increases the adverse impacts, or the subsequent impacts on safety and reliability.

In March of 2015, a porcelain insulator string failed, causing a 230 KV line the fall in a commercial parking lot in Etobicoke.  The failure also caused a significant power quality incident, which disrupted customers' operations across Southern Ontario.

Hydro One conducted an initial investigation into the event.  In addition, we also commissioned and subsequently received a report from the Electrical Power Research Institute, or EPRI, in 2016 that concluded that Hydro One's insulators manufactured by those two manufacturers had deteriorated significantly.  Consequently, the insulator replacement program must be accelerated.

As shown in table 16 of Exhibit B 1-2-3, page 35, a significant portion of the overall increase in sustainment capital investments is attributable to the need to replace defective insulators.  This need was not ascertainable at the time of Hydro One's last rates application.

To date, 37 percent of samples removed from the in-service insulator population failed their rated strength tests.  Moreover, the overall test results show that 12 percent of these samples have less than 84 percent of their rated strength.  These test results support the need for Hydro One to address this issue now.

More information about these insulators is documented in B 1-2-6, and attachment 1 of Exhibit 1-9-6.

MR. NETTLETON:  I think you meant Exhibit I-9-6.

MR. PENSTONE:  Sorry, that's correct.

MR. NETTLETON:  Now, Mr. Penstone, how significant is this problem across Hydro One's transmission system, and how is it being addressed?

MR. PENSTONE:  As indicated, these defective and deteriorated insulators comprise 28 percent of Hydro One's total transmission line insulator population.  In the short term, Hydro One is focussing on replacing insulators in areas which present the biggest risks to public safety,  notably public roadways, rail tracks, parks, and other publicly accessible areas.

Accepting the risk of insulator failures that would cause conductors to fall in public areas is simply unacceptable.

MR. NETTLETON:  Now, Mr. Penstone, you have explained the rationale for sustainment investments.  But can you explain the sudden increase since Hydro One's last rate filing?  Why didn't Hydro One know about these investment needs when it prepared its last application?

MR. PENSTONE:  There have been a number of notable developments since Hydro One's last application, which affected the needs for lines investments.  These are described in Exhibit I-1-106.

As discussed previously, we now have new knowledge regarding the condition of our insulators and conductors, and the subsequent risks that they pose.  We also have better information about the extent to which lines impact reliability, reliability risk, and power quality.

This linkage was described in the customer consultations, and has been incorporated into the reliability risk model.  In addition, an examination of a new tower coating product revealed it is a more effective and efficient means of coating towers than previous products.

MR. NETTLETON:  And those changes all relate to sustainment capital, correct?

MR. PENSTONE:  Yes.

MR. NETTLETON:  Now, with respect to development capital, why was there a change in your development capital needs as of this and the last rate's application, sir?

MR. PENSTONE:  The increase in development capital expenditures was largely due to unexpected delays in the Clarington project, and the supply to Essex county transmission reinforcement project.

In addition, two load connection projects, Hanmer and Runnymede, were added to the forecast.  These projects are described in Exhibit I-1-106, and also in Exhibit B 1-3-11.

MR. NETTLETON:  Now, we've spent time discussing the lines investments in the sustaining capital investment category.  Can you provide an overview of the other sustaining investments. and the justifications for these?

MR. PENSTONE:  Other than the lines investments, the next largest investments are Hydro One's continuous focus to replace air blast circuit breakers which have reached end of life, and our integrated station investment projects.

In addition to the execution efficiencies that will be addressed by the execution panel, integrated station investments achieve planning efficiencies, by enabling stations to be reconfigured to reduce the number of major power equipment elements.  This reduces the initial capital costs and long-term operation and maintenance expenditures for these refurbished facilities.

This approach also enables us to reduce the number of planned outages, which reduces the risk of customer interruptions and contributes to increased customer satisfaction.

For the test years, we are seeking to maintain the level of investments that have been made over the past two years.

MR. NETTLETON:  Now, Mr. Penstone, do you consider all of the sustaining forecast expenditures described in the application to be needed during the test years?

MR. PENSTONE:  Yes.  The above described increases in sustaining capital are necessary to avoid a range of adverse consequences, which are described in Hydro One's application.

MR. NETTLETON:  Now, I jumped the gun, Mr. Penstone.  We talked a little bit about development capital; I want to return to that now in more detail.

Can you summarize first the development investment category that's included in this application?

MR. PENSTONE:  So the development capital investment category is described in Exhibit B 1-3, schedule 3.  It comprises work both on the network and connection facilities, and the various types of investment are listed in Exhibit B 1-3-3, table 1.

These investments are non-discretionary, as the need and timing is driven by obligations, including but not limited to connecting new load and generation customers, upgrading existing delivery capability to meet customers' demand, increasing network transfer capability to enable electricity consumers to access supply, and maintaining system reliability.

MR. NETTLETON:  Now, Mr. Penstone, can you give an example of a development capital investment?

MR. PENSTONE:  One example is the inter-area network transfer capability projects, which are summarized in Exhibit B 1-3-3, table 2.  The Clarington TS project to build a new 500 230 KV station is required to provide additional auto transformer capability and reactive support to ensure VPS reliability following the requirement of the Pickering nuclear generating station.

The proposed project will also improve the 230 KV supply, security, and restoration capabilities to the Pickering, Ajax, Oshawa and Clarington areas.

A complete summary of the capital investment programs and projects can be found in Hydro One's application at Exhibit B 1-3-11, page 4.

MR. NETTLETON:  Now, Mr. Penstone, you mentioned that you consider these investments to be non-discretionary, and I want to understand why you believe that to be the case.

MR. PENSTONE:  These investments are determined based on the need to satisfy regulatory requirements established by the North American Electric Reliability Corporation, the Northeast Power Coordinating Council, or the Independent Electricity System Operator.  These investments are also prompted by the need to connect new customers and upgrade existing equipment and network transfer limits -- sorry, network transfer levels when capabilities are exceeded and to achieve government policy objectives.

In short, development investments are all non-discretionary within the meaning of the OEB's filing requirements for electricity transmission applications.

MR. NETTLETON:  Now, Mr. Penstone, can you comment on whether these development investments can be deferred to a later period?

MR. PENSTONE:  As I noted, the nature of non-discretionary projects is defined by both need and timing.  From a planning perspective, projects are expected to meet the need within a prescribed time and therefore cannot be deferred to a later date.

MR. NETTLETON:  Now, Mr. Penstone, I want to turn to a new area and ask you this:  What extent did Hydro One meet the forecast capital expenditure and in-service addition levels that were approved in your last rate application and between 2014 and 2016?

MR. PENSTONE:  As part of the settlement of EB-2014-0140, a three-year asymmetric capital variance account was established for the years 2014 to 2016.  The approved capital additions for these years were 2,357 million dollars.  The actual in-serviced additions for these years was 2,524 million dollars, which was 7 percent above budget.

I should point out that when I say the actual in-service additions for these years, it's predicated on a forecast for the accomplishments of 2016.

From a capital expenditure perspective, the approved expenditures for 2014 to 2016 totalled 2,665 million dollars, and the actuals, as documented in Exhibit B 1-3-1, total 2,791 million dollars.  Over the three-year period, this represents a 5 percent increase above the target.

MR. NETTLETON:  And can you comment, sir, on whether those changes are what you would consider to be within your tolerance range?

MR. PENSTONE:  Typically when we estimate individual projects we consider to be a very well-estimated and achieved implemented project to land within plus or minus 10 percent of its forecast costs.  Consequently, the fact that we've achieved our in-service additions to within 7 percent and our cap ex expenditures to within 5 percent, we consider that to be an accurate accomplishment.

MR. NETTLETON:  Now, Mr. Penstone, can you comment on what factors contributed to these overages?

MR. PENSTONE:  The excess was due to the need to address unforeseen events or shifts in the timing of major capital projects.  Non-discretionary investments that were needed to respond to these events are described in Exhibit D 1-1-2.  They include the failure at our Trafalgar transformer station of a 500 to 230 KV auto transformer, the need to address the deficiencies in the insulators that I described previously, the Bruce A synchronizing breaker replacements, and end-of-life conductor replacements.

Projects that were shifted in their execution timing were the midtown transmission reinforcement project and the Bruce special protection scheme project.

Factors that impact the precision of the cap ex forecast include execution postponements due to delays in approvals and permits, outage availability, material availability, and scheduling issues.

The precision of cap ex forecasts are also influenced by estimating inaccuracies and inaccuracies in planning scope.  Measures are currently underway to improve our cap ex forecasts, and these will be described by the execution panel.

There is both a planning and work execution aspect that impact the precision of the cap ex forecast.  This panel will be responsible for the planning aspects of capital projects, and I am prepared to speak to those aspects.  Factors that directly relate to work execution will be best addressed by our execution panel.

MR. NETTLETON:  Mr. Penstone, I want to now turn to the topic of the internal audit reports.

Can you comment on the two reports that have been placed on the public record in this proceeding?

MR. PENSTONE:  The two reports are the investment planning and transmission lines preventative maintenance optimization reports.  These reports contain the descriptions of an internal auditor, and the reports are those of the internal auditor.  They contained a number of recommendations, which were then used to develop action plans.  Their recommendations contribute to the continuous improvement of Hydro One's operations.

As a vice-president of planning of Hydro One, the action plans constitute the relevant portions of their reports, and I can speak to these actions.

MR. NETTLETON:  Now, Mr. Penstone, how did the investment planning audit recommendations influence the development of the investment plan that forms the basis of this application?

MR. PENSTONE:  Hydro One's investment planning process is sound and continues to mature.  The audit examined practices that existed in 2014 during the development of the 2015 to 2019 business plan; that is, processes which existed two years ago.

Specifically, its recommendations have strengthened Hydro One's investment planning process by providing planners with mandatory training and monitoring to drive a more consistent approach to risk-based investment planning.

The audit made 25 recommendations.  Of those recommendations, 24 are complete, although four have solutions that vary from the audit's initial action plan.  One of the recommendations related to developing asset strategy documents remains outstanding.

MR. NETTLETON:  How did the transmission lines audit influence the development of the investment -- sorry, bear with me, sir.

How did the transmission lines audit influence the development of the investment plan related to the maintenance activity, sir?

MR. PENSTONE:  The lines audit focused on the planning of maintenance activities related to transmission lines.  The recommendations have improved the consistency of transmission line preventative maintenance and accomplishment monitoring.

The audit made 15 recommendations.  Of these recommendations, eight are complete, six are on track to be completed by the end of 2016, and one will continue into 2017.  This one recommendation revolves around the development of asset strategy documents, which is linked to the outstanding item that I described in the investment planning audit.

MR. NETTLETON:  Now, gentlemen, I would like to now turn to the topic of transmission system losses.  And, Mr. Young, perhaps these questions are best addressed to you.  Have you received the evidence that was filed by Environmental Defence on November 9th, 2016, in accordance with Procedural Order No. 4?

MR. YOUNG:  Yes, I have.

MR. NETTLETON:  Now, in accordance with that procedural order, the Board directed that you, as one of the Hydro One witnesses, should have the opportunity to comment on the recommendations by the Environmental Defence witnesses in their report.

And in accordance with that direction, could you please provide comments on that evidence?

MR. YOUNG:  Our concern remains that ED's evidence does not address the issues that the OEB has listed for determination in this 2017 and 2018 Hydro One transmission revenue requirement proceeding.

MR. NETTLETON:  Sorry, let me stop you there, Mr. Young.  When you use the term ED, what do you mean?

MR. YOUNG:  Oh, I am sorry, Environmental Defence, if I could use that abbreviation -- if that's okay with you, Mr. Elson?

MR. ELSON:  Of course.

MR. YOUNG:  Thank you. Our specific concern is that the ED evidence does not address two key issues; first, whether Hydro One considers appropriate planning criteria in the transmission system plan, because the evidence does not describe how historical loss data could be factored into Hydro One's planning process as a transmission system owner.

Second, the evidence does not explain how historical loss data can be used to measure performance, again for a transmission system owner, given that the transmission losses are so much more influenced by other -- by factors outside the transmitter's control.  And these would include the activities of market participants, including loads and generators, as well as the system operator.

MR. NETTLETON:  Now, Mr. Young, Environmental Defence's evidence gives examples of jurisdictions where transmission losses are considered in system planning.  Can you provide your comments on those examples?

MR. YOUNG:  Yes.  Norway's Statnett and the UK's National Grid Electricity Transmission, or NGET, are not useful comparators for Ontario, because a transmission owner like Ontario does not have control over the integrated operations of the power system in Ontario in the same way as Statnett and NGET do as system operators.

Also, the Norway and UK power systems and markets are substantially different than Ontario.  Hydro One simply does not have the control and purview of a system operator who can affect losses hour to hour, day-to-day, or year to year, like Statnett or NGET.

In Ontario, the IESO is responsible for the integrated power system operations and planning, and monitors and collects payments for losses on Ontario's transmission system.

MR. NETTLETON:  Mr. Young, why would historical losses not be an appropriate metric to gauge a transmission owner's performance?

MR. YOUNG:  As discussed in Exhibit K 2.1, current is the most significant variable affecting transmission losses, and current is dependent on a wide range of factors that are not within the transmission owner's control.

The inherent characteristics of transmission facilities that can affect losses are static.  They can only potentially change when investments are made to replace or to add new elements to the system.  This also makes it extremely difficult to assess a transmitter's ability to reduce system losses, or its performance in that area.

MR. NETTLETON:  Now, Mr. Young, you have referred to the term "static transmission elements", and that it's the activities of other market participants that affect losses and are outside the transmitter's control.

Can you give us an example?

MR. YOUNG:  Yes, I can give two examples.  First, the more transmission elements that current must flow over, the higher the transmission losses will be.  This means that the distance between generation and load centres has a large affect on losses, and Hydro One cannot control generation location or the generation dispatch.

Second, system losses can be affected by loop flows in the systems.  If there are prevailing loop flows, meaning higher current flow on transmission elements that flow through Ontario as a result of transactions that take place in other jurisdictions, system losses will be higher.

Because the transmitter cannot control these activities on the power system, measuring transmission losses resulting from them would not be a useful metric to measure the transmission owner's performance.

MR. NETTLETON:  So, Mr. Young, what factors are within Hydro One's control?  Why can't a meaningful metric be developed to reflect those factors?

MR. YOUNG:  Well, it's not practical to disaggregate the aspect of losses that the transmitter can affect from the losses that the transmitter cannot affect.

This is because the loss values are dominated by the sheer volume of activities by other market participants, which continuously change and are again outside the transmitter's control.

Even if for a moment you could disaggregate those aspects, the data would only reflect small changes in losses.  This is because the transmission system changes that impact losses and can economically be made within the control of Hydro One, and that is changes that effectively reduce resistance.  Those changes that can be made from year to year are extremely small.

If I can, I would like to use an analogy to capture the scale of the numbers that we are talking about. It's not a perfect analogy, but I think it illustrates the same principles.

A transmission owner is much like a road builder.  A transmission owner can build a line with lower resistance for better efficiency, and a road builder can pave a road smoother for better fuel economy.  The impact of having a rougher or smoother road on fuel economy would be very small.

In contrast, the things that have a big impact on fuel economy are controlled by the users of the roads; you know, what cars they drive, the size of the engines, proper tire inflation, their driving habits, and the number of users, the congestion, and the speed of the cars.

Measuring historical overall fuel economy in the province does not tell the road builder when he has to rebuild the road, or when he has to add a new lane or road.  Instead, the road builder only repairs or adds a small percent of the roads each year, and only rebuilds a road when it has degraded to an unsafe or unacceptable level.

Hydro One has historically replaced less than one percent of its line conductors and adds less than 0.3 percent circuit kilometres of new line per year.  Measuring the historical fuel economy for the province would not be a good indicator of the road builder's influence on fuel economy.

MR. NETTLETON:  Now, Mr. Young, can you comment on Environmental Defence's evidence as they relate to operational recommendations for reducing losses?

MR. YOUNG:  Yes.  ED makes a number of operational recommendations, including transmission system lulling on a daily basis to optimize system configuration, increasing the voltage of the transmission system, including the value of loss reduction in the planning process, benchmarking the level of transmission losses to other jurisdictions, and taking transformers out of service.

I have already explained why historical transmission losses does not inform the planning process of a transmission owner, and why benchmarking against jurisdictions like NGET or Statnett is not comparable.

With respect to the transmission system modelling, it is unclear what configuration changes Hydro One could do by modelling on a daily basis.  In response to Hydro One's interrogatory, ED responded with increasing operational voltages above a nominal voltage, and disconnecting additional transformers during low-load periods to reduce core losses.

With respect to voltage increases, operating to higher system voltages whenever possible is already being done.  It's being done by the IESO as a system operator, and not Hydro One as the transmission owner.

Taking transformers out of service to reduce core losses is not done here or anywhere that I am aware of.  Doing so would dramatically reduce reliability at all load supply stations and would unnecessarily put transformer equipment at risk due to the additional energizations and re-energizations, and that would accelerate equipment aging.  Any premature failures would also have a corresponding reliability and customer impact.  Furthermore, any core loss savings could be also offset by the increased loading losses on the remaining transformers.

We believe this is an impractical recommendation.  Our analogy would be it would be like taking the spare tire out of the car for better fuel economy.

MR. NETTLETON:  Now, Mr. Young, can you comment on Environmental Defence's capital recommendations for reducing losses?

MR. YOUNG:  The problem with re-conductoring lines primarily for losses is a matter of uneconomic cost and effort to be extended for correspondingly very small benefit.  Increasing the size of conductors on Hydro One's system is not supported by the existing lines infrastructure.  Even when the existing transmission towers permit larger conductors, there is typically only a small increase that can be accommodated.  The corresponding reduction to the resistance would likely be small.  And as ED's evidence points out, the cost-effectiveness of this approach will decrease if we need to replace transmission towers in order to increase the size of the lines.  And this is often the case.

ED's evidence did not identify any specific applications for superconductors for primarily reducing losses.  To replace Hydro One's transmission lines with superconductors is not a practical nor an economic option for any meaningful loss reduction in Ontario.  They are expensive and mainly used for very short-distance applications.

Prematurely replacing transformers is also not a practical option, as it is expensive, time-consuming, and will affect the replacement of other transformers in greater need.  New or replacement transformers are already highly efficient and reflect the trade-offs between performance, costs, including the cost of losses.

ED did not identify any actual applications of FACTS devices for the primary purposes of reducing losses.  In fact, Hydro One is very familiar with FACTS devices, as it has installed series capacitors and a number of static bar compensators, SVCs, or SVCs (sic).

Hydro One's experience and understanding is that using FACTS devices for mainly loss reduction is very costly and is impractical.

So if I can summarize, in all the options that were -- that I just described, collecting historical transmission system losses would not inform the need for any particular option or where to apply one.

MR. NETTLETON:  Now, Mr. Young, this is a very important question, but mainly for the benefit of the court reporter, you have used the acronym FACTS.  Can you please provide the full description of that acronym.

MR. YOUNG:  It's flexible AC transmission systems.

MR. NETTLETON:  Now, Mr. Young, why aren't transmission losses a main driver in Hydro One's transmission investments?

MR. YOUNG:  Loss reduction is rarely the primary driver for transmission investments.  As a general comment, this is consistent with the observations of my counterparts at other transmission companies when the topic is raised periodically.

More specifically, Hydro One recently made inquiries to other major transmission companies as to their practices to consider losses when selecting conductors.

Their consensus response was that in their experience the costs of losses is not a significant driver in selecting a conductor size, given other practical aspects of line design.

Furthermore, this has also been the finding of Ofgem, the Office of Gas and Electricity Markets, which found that -- and I quote:

"Replacing assets prematurely with modern, lower loss designs or constructing new circuits could reduce losses, but with the high cost of transmission assets, cost/benefit analysis does not typically support such actions for loss reductions alone."

This was based on an Ofgem report dated June 2015.

So it's for these reasons that in my 30 years of experience in power systems operations and planning I have not seen a transmission investment where the primary driver is loss reduction.  Unless there are extremely unique circumstances, there are typically other factors that drive the identification of need and development of the transmission solution to address that need.

Losses form one of many competing factors:  performance needs, customer requirements, physical limitations, environmental performance, land issues, constraints of standard equipment, that drive a solution design.

The impact of losses on the decision of the solution is often outweighed by other factors, such as required performance and cost consideration.  I will also note that the inherent design of the transmission system that conforms to NERC and NPCC reliability standards means losses are already low most of the time because the flow on many circuits is significantly less than 50 percent of the line conductor ratings.

In some sense from a losses perspective the conductors are already oversized.  This means that an economic case to reduce resistance by going to even larger conductors is very difficult to make.

MR. NETTLETON:  Now, does that mean, Mr. Young, that Hydro One ignores losses in its transmission investment planning?

MR. YOUNG:  No.  Hydro One considers losses when it comes to new investments.  It's just that in many cases the degree that losses might play to the investment decision or equipment selection is screened during the initial assessment as a secondary or tertiary consideration, or that losses are already part of an equipment selection process.

If there truly is an investment proposal that needs to reflect the benefit of reducing losses in order to make its case, we would definitely be including that.  Even in that case, Hydro One would not be using historical system losses to do so.  We would be looking at forecasts with and without the proposed investment to do that assessment.

MR. NETTLETON:  Now, why don't we see more discussions about losses in planning documents in Hydro One's application?

MR. YOUNG:  In the case of transformers, we already consider losses, both core and full-load losses, as part of the equipment tender and evaluation.  Manufacturers are given the cost of losses, and they factor that along with the other performance and safety requirements into their design and bid.

So because of this, and transformer losses are much smaller than line losses, in Hydro One's additional evidence, Exhibit K2.1, we did not get into this level of detail.

In other cases loss reductions are additional benefits but are not needed to make the economic case.  Quite often the need for loss consideration to the economic case can be assessed in preliminary stages of the solution development.  This is because processes either already exist to select the best overall equipment or because other factors are clearly more dominant.

As a result, the discussion of loss reduction may not get carried forward in the rationale for an investment recommendation.

As I mentioned, if the benefits of loss reduction is needed in order to make the economic case, then they would be noted in our submissions.  Similarly, if the benefits of loss reductions were significant, for example to upgrade a line beyond the required capacity or transfer level, then Hydro One would bring forward -- would have to bring that forward in a leave-to-construct application to the OEB and demonstrate the prudence of such a proposal.

Again, even in these situations, we would look at forecasts of the losses with or without the proposed investment, rather than historical system losses.  Looking at historical system losses instead of such a forecast would not be useful.

MR. NETTLETON:  What steps, Mr. Young, does Hydro One take to minimize losses on the system?

MR. YOUNG:  Hydro One is well aware of the state of the art of conductor and transformer equipment that is available.

We have a lines engineering and equipment group, that has significant expertise in all elements of line design, and has active dialogue with other technical agencies and equipment manufacturers.

I can give four examples of what we do to minimize losses.

We keep abreast of the newest technology.  For example, we were part of a research team with the Electric Power Research Institute, or EPRI, and other utilities to study and also to demonstrate high temperature, low sag conductors.

When buying high efficiency transformers, we include both the coast of core and full load losses into the tender specifications to the manufacturers for their design and bid.  Hydro One selects the best overall equipment considering needs, performance, and costs, including losses.

When we consider new lines, the economic impact of losses to the potential solutions are reviewed.  For example, in the case of the sector project, which is ISD number 14, the maximum size conductor is being used given the line design, to meet the capacity requirements.  And where opportunities arise, we look to convert portions of the 115 KV system to 230 KV supply.  This is occurring with the Barrie TS upgrade, which is ISD number 12.  The investment cost is $80 million.  The savings from reduced losses is estimated at approximately $100,000 per year, and then declining as the loading increases over time.

With current inflation and interest rate assumptions $100,000 funds less than $2 million of capital.  Losses savings alone would be wholly inadequate to justify such an investment.

MR. NETTLETON:  Lastly, Mr. Young, in Hydro One's additional evidence, Exhibit K 2.1, I understand that a clarification was provided by the IESO regarding the estimated cost of losses in 2015.

Can you elaborate on that clarification?

MR. YOUNG:  Yes.  On the ED motion record filed on September 29, 2016, ED stated that it estimates the cost of the losses to be 389 million.  This was based on 153.7 terawatt hour generation output for the year, and assuming that losses were 2.5 percent.

ED estimate differs significantly from the total transmission system loss-related amounts recovered by the IESO through the wholesale competitive electricity market in 2015 and 2016 to date.

As per footnote number 26 in our Exhibit K 2.1, according to the IESO, the total transmission system losses related amount recovered in 2015 was approximately 66.3 million.  So far, for the period January 1st to September 30th, 2016, this amount was approximately 36.1 million.

Hydro One was advised by the IESO that these amounts were recovered through charge code 150 of the net energy market settlement uplift, which covers differences between the amount paid to suppliers for the commodity and the amount paid by buyers in a given hour.

The IESO administer charge code 150, not Hydro One.

MR. NETTLETON:  Are there any other reasons why historical transmission losses would not be an appropriate measure of a transmission owner's performance?

MR. YOUNG:  It should be noted that higher transmission losses doesn't necessarily mean higher cost for consumers.

For example, if the overall cost of supply from one generator may be lower than from another generator, even if dispatching that supply would lead to higher line losses. Essentially, what you have is a scenario where you are dispatching lower-cost generation, but from further away.

So therefore, using losses as a measure of performance must reflect the trade offs due to a lower-cost dispatch, and cannot be considered in isolation.  And it's for such reasons that historical losses alone would not be an appropriate performance measure for a system operator, and even less so for a transmission owner.

MR. NETTLETON:  Thank you, Mr. Young.  Thank you panel, Mr. Chairman, that concludes the direct examination-in-chief.

MR. QUESNELLE:   Thank you, Mr. Nettleton.  Mr. Elson?
Cross-Examination by Mr. Elson:


MR. ELSON:  Thank you, Mr. Chair.  Good morning again, panel.  For the sake of the record, my name is Kent Elson, I represent Environmental Defence and I believe, Mr. Young, most of my questions will be directed in your direction.

I have some questions that I had planned to ask, but perhaps I will start by following up on the additional evidence that you just provided, although more detailed follow-up will have to come forth with Mr. Lusney, whose evidence you just critiqued.

So a lot that we'll bracket, but do have a few questions regarding the evidence that you just provided.

First of all, you said that it is not practical to disaggregate the losses that transmitters can affect versus the losses that are caused by other market participants.

Have you specifically looked into that and studied it and, if yes, can you provide that document?

MR. YOUNG:  The reason why it is not easily disaggregated is essentially when you are measuring the losses for a system, it is reflective of the integrated -- it's effectively a measure of the efficiency of the integrated system operations, as opposed to specifically just the activities of a specific transmitter.

MR. ELSON:  And I guess my question is: Have you looked into whether you can disaggregate and provide a measure of the efficiency of the factors that you have control over as Hydro One versus other market participants and, if yes, can you provide a copy of that review or study that you have done, and if it's a back-of-the-envelope or whatever?

MR. YOUNG:  As we indicated in our reply motion, if I've got that correct, that losses -- the equation for losses is the current squared times the resistance.  And I think that, in and of itself, provides significant clarity as to why it is so difficult to disaggregate when you are looking at an aggregate number that encompasses everything, and trying to disaggregate that to just the resistance portion of the losses.

As I indicated, the resistance portion of the losses is what the transmission owner can affect incrementally from year to year.

MR. QUESNELLE:   Mr. Elson, can I interject here?

MR. ELSON:  Yes.

MR. QUESNELLE:   Mr. Young, when you mentioned that through your equipment procurement process, that you factor in the design of losses on the core and transformers for instance, what assumptions of the loading do you provide to the manufacturers to be able to respond to your request?

There must be some is assumptions as to what the current flow will be over this asset over its life.  And is that not an isolation of just the equipment versus an assumption of what will happen with predicted or assumed current flows over a piece of equipment that you are purchasing?

MR. YOUNG:  That is correct.  But that is a forecast.

MR. QUESNELLE:   Yes.

MR. YOUNG:  And that is a forecast on a very locational and a very specific situation.  So if I am replacing a transformer for a particular station, then I am forecasting the load profile and the loading -- and the expected loading of that one specific station.

MR. QUESNELLE:   But is that not an example of disaggregating what you control versus what happens in the market after the fact, after it's purchased?

I am just trying to capture the concept which I think Mr. Elson is articulating here.

MR. YOUNG:  Well, I think what Mr. Elson is articulating is that given this number called system losses, can you not somehow slice and dice it to get this one number, which is quite a bit different than when we are looking to replace or install a new transformer and we are saying to the manufacturer, look, here is the profile, the expected loading profile, here is the loading, and here is the expected life of the transformer, and here is what the cost of those losses would be.  In that case, it's a very specific and direct evaluation, and we would have that information for them so that the equipment manufacturer can then make their best overall trade-offs between helping the transformer, you know, how much extra conductor versus, you know, all the other pros and cons.

MR. QUESNELLE:  Okay, thank you.

MR. ELSON:  Thank you.  And just to follow that up, I think it's clear from your answers that Hydro One hasn't done a study that tries to disaggregate the losses that it has control over, whether past or forecast, hasn't looked into trying to do that disaggregation process in some sort of study or document?

MR. YOUNG:  From a historical perspective, as I indicated, we would not have.  And then on a prospective basis we would be looking at it purely from a case-by-case, investment-by-investment consideration.

MR. ELSON:  That answered my question, thank you.

You referred to an Ofgem report that talked about replacing assets prematurely and cost/benefit analysis not typically justifying replacement alone; is that fair?

MR. YOUNG:  That is correct.

MR. ELSON:  So that wasn't talking about replacing assets as part of regular upgrading for reliability or other reasons and not talking about transmission losses being one of the factors that is considered?

MR. YOUNG:  Yeah, it's consistent with our understanding that for the primary purpose of losses it's very difficult to make the economic case.  Now, if that is -- taking that premise, then looking at historical losses would not then inform what investment and where the investment needs to be made.  If other factors define that, then at that point then in the process of assessing that investment, then if losses were significant effect or impact to the consideration, then that's the most appropriate place to be looking at that.

MR. ELSON:  You asked a question about why there isn't more discussion of losses in the application.  As far as I know, there is actually absolutely no discussion of losses in the application; is that correct?

MR. YOUNG:  That is correct.

MR. ELSON:  You also talked about the cost of core and full-load losses being included in tenders for transformers.

Could you provide an undertaking of an example of where that is done, where those calculations are done, so that we can have a better idea of what you are talking about?

MR. YOUNG:  The tender specification, I think I would have to check whether or not they are deemed to be confidential.  I think I would have to -- if we could go back and see what portion of it, perhaps, potentially we could provide.  I am not clear.

MR. QUESNELLE:  Mr. Nettleton, if your client is prepared to take the undertaking with that caveat we will deal with that when we have to.

MR. NETTLETON:  That's fine, Mr. Chair.

MS. LEA:  That will be Undertaking J5.1.  Do we describe it as best efforts, or what's the best description of what you are going to do, sir?

MR. NETTLETON:  What I would suggest, Ms. Lea, is that we will undertake to review and confirm whether or not the information requested by Mr. Elson can be produced publicly or, I guess, A), is available; secondly, if it is available, whether it can be produced publicly or must be redacted for purposes of confidentiality.

MS. LEA:  All right, and if the answer to both questions is yes, I guess you will produce it as well?

MR. NETTLETON:  If it exists.

MS. LEA:  That's right.  Okay, thank you.
UNDERTAKING NO. J5.1:  TO REVIEW AND CONFIRM WHETHER OR NOT THE INFORMATION REQUESTED BY MR. ELSON IS AVAILABLE; SECONDLY, IF IT IS AVAILABLE, WHETHER IT CAN BE PRODUCED PUBLICLY OR MUST BE REDACTED FOR PURPOSES OF CONFIDENTIALITY; IF IT IS AVAILABLE AND/OR CAN BE PRODUCED PUBLICLY, TO PRODUCE IT.

MR. ELSON:  Mr. Young, I assume this information does exist, because you testified to its existence; is that fair to say?

MR. YOUNG:  Yes, I just...

MR. ELSON:  Thank you.  Mr. Young, you are reading from a statement, and I am just wondering who prepared that statement and why that wasn't provided earlier?

MR. YOUNG:  Sorry, Mr. Elson, can you clarify which statement?

MR. ELSON:  It just appeared to me that you are reading from a statement, and I am wondering who prepared it and why that couldn't have just been filed earlier.

MR. YOUNG:  Are you referring to the direct --


MR. ELSON:  To whatever you appeared to be reading during the direct, yes.

MR. YOUNG:  We had -- the direct today is a more fulsome explanation.  We felt that we had provided adequate responses earlier to the questions as to why historical losses was not appropriate for transmission planning or why historical losses would not be a good metric for a transmitter's performance.

MR. NETTLETON:  Mr. Elson, the -- again, as a matter of procedure, what we had understood following the filing of the additional evidence, which occurred before Environmental Defence's evidence was placed on the record, we then received the Board's procedural order that expressly stated that Hydro One's witnesses would be afforded an opportunity to respond to the additional -- sorry, the evidence that Environmental Defence had filed.

So the direct evidence this morning was very much intended both from the perspective of addressing the Board's directive and, secondly, done so at the outset of the proceeding so that all parties, including you and your client, would have a better understanding of the position that Hydro One is taking with respect to your client's evidence, which it did not have a chance to speak to before the commencement of the hearing.

MR. ELSON:  I think, actually, the order was flipped around.  I mean, we don't need to discuss it, but Mr. Lusney's? evidence was provided before the additional evidence of Hydro One.  It would have been helpful, seeing as this was all written down, to have it provided before this moment, but I don't think there is any point in me continuing on, and I would like to actually move on to my prepared questions for this panel.

So I have a bit of a road map here, and to preface my questions, they are forward-looking, and I would just like to make that clear to the panel.  You know, my questions are not -- or should not be taken as an argument to say that Hydro One should be denied its rates that it's seeking.  These questions go to whether going forward Hydro One has room for improvement with respect to the monitoring and management of transmission losses.

As for a road map, I am going to ask about lost volumes and costs, the role of Hydro One vis-à-vis the IESO, the technical and financial viability of various transmission energy conservation measures, fourthly, whether and how transmission losses could be incorporated into planning in a more fulsome way, and then potential timing with next steps.

So on volumes and costs, I will perhaps start by asking that the compendium that Environmental Defence provided be entered as an exhibit.


MS. LEA:  That would be K5.4, please.
EXHIBIT NO. K5.4:  ENVIRONMENTAL DEFENCE CROSS-EXAMINATION COMPENDIUM FOR THE PLANNING PANEL.

MR. QUESNELLE:  And Mr. Elson, within your plans here, if you can keep an eye to about 11:15 or so if there is a natural break, and we will follow your lead on that.

MR. ELSON:  Absolutely, thank you.

MS. LEA:  Thank you.  And the Panel has the compendium before it?

MR. QUESNELLE:  We do, thank you.

MR. ELSON:  So if we could turn first to tab 1, page 1.  And the page numbering in the electronic document matches the page numbering in the physical document.

So this is the estimates of transmission loss volumes and cost estimates, Mr. Young, that you referred to in your direct?

MR. YOUNG:  Correct.

MR. ELSON:  And I am going to ask you a question or two about the net energy market supplement uplift that you referred to, but before getting there I'd like to just take apart this estimate that has been done here.

In line 1 you see that the 2015 average transmission losses are indicated as 2.5 percent; do you see that there?
MR. YOUNG:  Yes, I do.

MR. ELSON:  And if you turn over to page 2 in the document, I am just going to show you where that came from.

So this is the conservation and demand management energy efficiency cost-effectiveness guide produced by the IESO in March 2015.  And if you turn one page over to page 3, it refers to the losses, the average transmission system losses as being 2.5 percent.  Do you think that's a reasonable estimate?

MR. YOUNG:  The estimate that the IESO provided us for the percentage of losses for 2015 was actually 2.2.  My understanding is that that came from their fees case.

MR. ELSON:  Is that something that you can file pursuant to an undertaking, or is it already in your additional evidence?

MR. NETTLETON:  Well, Mr. Chairman, I think it's a matter of public record, if it's an IESO application.

MR. QUESNELLE:   Okay.  But if it was provided for the purpose of a response to Hydro One in this context, I think that's the context we would like to see it in.

MS. LEA:  So I gather that Hydro One is willing to produce that document for the purpose of this record -- or sorry, I shouldn't make that assumption yet.

MR. YOUNG:  I am sorry; we had a bit of a side bar.  Was there a question?

MR. QUESNELLE:   The 2.2 that you just referred to, Mr. Young, you said it was provided to you by IESO.  Is that in a document form, and the context which you received it, would you be able to provide that on the record?

MR. YOUNG:  Yes, we could.

MR. QUESNELLE:   Okay, thank you.

MS. LEA:  J5.2.
UNDERTAKING NO. J5.2:  To PROVIDE THE REFERRED-TO IESO DOCUMENT IN THE FORM IT WAS PROVIDED


MR. ELSON:  And just while we are on the topic of loss percentages, could you turn to compendium tab 5, which starts at page 34 of the book here?

This is a report on the efficiency of Alberta's electricity supply system by JEM Energy, and if you could turn specifically to page 41 in this document, which we just skipped past, I believe.

Page 41 has a table, and this lists transmission system efficiencies in jurisdictions and shows a range from 2.8 percent to 6.6 percent.  Do you see that there?  That's the loss percentages.

MR. YOUNG:  Yes, I do.

MR. ELSON:  Do you have any reason to believe that the number for Hydro One would be accurate or inaccurate?  You will see it says 97.2 percent, which I believe is 2.8 percent losses.

MR. NETTLETON:  Well, Mr. Chairman, this is a report that hasn't been produced on the record of this proceeding, other than through this aid to cross-examination.

It is a report apparently prepared as of 2004, and I am not even sure who it was for and where it's been used, or even referred to by an authority like your equivalent in Alberta, the Alberta Utilities Commission, or any other body.  So I am troubled by the question being asked of Mr. Young about whether he has reason to accept or reject the numbers that are stated in a study prepared by a private corporation entitled JEM Energy & Associates.

MR. ELSON:  Mr. Chair, I don't need to push this question for the interest of time, and I can ask a different question.

MR. QUESNELLE:   Okay, thank you.

MR. ELSON:  Mr. Young, is Hydro One able to independently confirm what percentage of losses it has from year to year?

MR. YOUNG:  The information that we have is what the IESO has for the percentage of losses as a percentage of the total market demand.

MR. ELSON:  And you don't independently calculate that number or monitor it?

MR. YOUNG:  No, we don't.

MR. ELSON:  And the 2.2 percent, IESO provided that to you as part of this proceeding, or as part of your general business processes?

MR. YOUNG:  It was provided to us as part of this proceeding.

MR. ELSON:  I would like to ask one question about the report, which is to say it refers to losses from 2.8 to 6.6 percent.  And is that a rough range within which you expect your losses on your system to be, or do you think that is not representative of your historical losses on Hydro One's system?

MR. YOUNG:  Well, certainly the 2.2 percent that the IESO provided us is within that range.

MR. ELSON:  I believe it's actually a little bit below that range.  But historically speaking, would you be within the range of 2 percent to 6.6 percent?  Are you able to speak to that?

MR. YOUNG:  To 6.6 percent?

MR. ELSON:  Yes.

MR. YOUNG:  I am not sure where that number is coming from, so I won't be able to speak to that.

MR. ELSON:  The 6.6 percent is a range provided in this document, and I believe that's Manitoba Hydro -- that's its loss rate.  But I can ask the question separate from this document.

MR. YOUNG:  Can you point to the specific reference?

MR. ELSON:  Yes, page 41, the third row from the bottom refers to the efficiencies of 93.4 percent; that means losses of 6.6 percent.

MR. NETTLETON:  Well, Mr. Chairman, the report -- the column that Mr. Elson is referring to is referred to transmission system efficiencies.  We don't even know if they are talking about transmission system losses in the context that we are having this discussion now.

So I am concerned again that how this document is being introduced and being relied on by Mr. Elson for purposes of suggesting that Hydro One has a, you know, a rage of transmission system losses equivalent to transmission system efficiencies reported by JEM Energy for Manitoba Hydro.

MR. ELSON:  I can retract the question for the sake of time.

MR. QUESNELLE:   Thank you.

MR. ELSON:  Mr. Young, can you provide us with an idea of a range within which your losses would have fallen within the last five years or so, Hydro One's, percentage-wise?

MR. YOUNG:  Again, I don't have specific numbers for Hydro One.  I have some information from the -- that we have observed from the IESO website, which suggests that the range of losses as a percentage of the total market demand is somewhere between 2 to 2-and-a-half percent nominally.

MR. QUESNELLE:   Mr. Young, would that reflect the time frame that Mr. Elson is suggesting, the past five years, or is that just more recent?

MR. YOUNG:  That number -- thank you for that clarification.  That number would be just more recently.

MR. ELSON:  So just in terms of fluctuations over the past five years, are you able to speak to the range within which the losses would have fallen?

MR. YOUNG:  I thought I just indicated that the range is somewhere between 2 to 2-and-a-half percent --


MR. ELSON:  Within --


MR. YOUNG:  Oh, within the last five?

MR. ELSON:  Correct, yes.

MR. YOUNG:  I'm sorry.  No, I don't have that information.

MR. ELSON:  That's fine, so I will move on.  Going back to page 1 here of the compendium, which is in tab 1, you will see that the average transmission losses from the IESO report in 2015 was 2.5 percent.  That was multiplied by generator output to determine -- which is in row 2, to determine the loss volume in row 3, in terms of megawatt hours.  And then it was multiplied by the price, which is in row 4, to come up with a cost of 390.

I am going to ask you separately about the settlement uplift figure that the IESO has provided you, and that you have referred to in the evidence.  But can you tell me if there is anything wrong with what we have done here to provide a ballpark figure of what the losses would be?

MR. YOUNG:  Well, first off, I think the most critical number, of course, is what is the cost of the losses on a per megawatt hour basis.  And I think that would be high.  I -- from what I understand from the IESO, that the cost of losses is based on the market clearing price, and it does not include the global adjustment.

MR. ELSON:  Why wouldn't you include the global adjustment?  I mean, aren't the costs of generation reflected in the global adjustment charge?

MR. YOUNG:  I can't answer that.

MR. ELSON:  That's fine.  That's okay.

MR. YOUNG:  You would have to direct that to the IESO.

MR. ELSON:  So the net energy market settlement uplift figure that you provided earlier was $66 million?

MR. YOUNG:  That's correct.

MR. ELSON:  And does that represent the total economic cost of all transmission system energy losses borne by consumers in Ontario?

MR. YOUNG:  Those losses represent the difference between the generation produced and the power that has been withdrawn from the system over the course of a year, the difference being the losses.

MR. ELSON:  No, and I heard that earlier.  And if you could just -- you know, if you don't know the answer to this question then that's fine.  But does that equate to the total economic cost of all transmission system energy losses to consumers in Ontario?

MR. YOUNG:  I think I can only answer for what the numbers currently represent.

MR. ELSON:  So I think that means you don't know or you can't confirm whether or not that's the case.

MR. NETTLETON:  Well, Mr. Elson --


MR. YOUNG:  I think I have answered.

MR. NETTLETON:  -- the evidence is that that was the amount of the losses that was provided to Mr. Young by the IESO.  That's the amount that has been recovered in rates that are charged by the IESO.  I don't know what -- maybe you can help us where you are going in terms of, if you are thinking of other costs that you are trying to inquire about.

MR. ELSON:  Mr. Chair, I think my question was legitimate.  I am asking whether Mr. Young can confirm whether that $66 million figure includes all of the economic costs of all transmission system energy losses.  I don't think that that information is in the evidence that has been filed by the applicant, and I haven't heard an answer to that.

I think it may be that the witness can't answer that, which is fine.  And it may be that the answer is yes or no.  But I think the answer is no, but --


MR. QUESNELLE:  Mr. Elson, I did hear you pose the question as to whether or not the global adjustment should or should not be included, and Mr. Young's response was you would have to ask the IESO, and I think that's the answer to the question.

MR. ELSON:  Okay.  Could you provide an undertaking to let us know what the total losses in 2015 in megawatt hours were accounted for in the net energy market settlement uplift $66 million that you -- figure that you cited?  What's the associated losses in megawatt hours?

MR. NETTLETON:  Well, Mr. Chairman, again, the evidence is clear, the amount of the 66 million was provided to Hydro One from the IESO.  The information that gives rise to that calculation is clearly something that is within the purview of the IESO, not Hydro One.  So I object to the question.  I don't know how he would expect -- Mr. Elson would expect Mr. Young to know the answer.

MR. ELSON:  I am requesting an undertaking, and it may be --


MR. NETTLETON:  I am objecting to the undertaking on that basis, sir.

MR. ELSON:  It may be that Hydro One has to ask the IESO to provide that figure, but the reason that we are looking for that figure is to drill down and determine why there is a difference between the number that we have calculated and the $66 million figure.  Having the volume that's associated with the $66 million figure I think would be of assistance in trying to figure out this question.

I don't think it's a difficult question.  If the IESO can't provide the information to Hydro One, then that's the end of the story, but --


MR. NETTLETON:  What I don't understand, Mr. Chairman, is that this information, the $66 million information, was not something that came on the record in this proceeding through the testimony of Mr. Young.  It was included as a footnote in the additional evidence that was filed.

So if Mr. Elson's client had interest in the calculation of that number, I am not clear why Mr. Elson's client couldn't have reached out to the IESO to find out more information about it.

But to use this proceeding and to have Hydro One's process be used for purposes of gathering information that it doesn't have custody or control over simply doesn't seem appropriate or efficient.

MR. QUESNELLE:  Mr. Elson?

MR. ELSON:  I should mention for the record that we have requested that information from the IESO.  I believe it's currently being calculated, but I don't want to speak for the IESO, and I believe it would be available if requested and provided by way of an undertaking.

I guess we could separately file the information when the IESO provides it to us.  I am not sure exactly how the technical mechanics would work.  It seems to me that an undertaking is the easiest way to keep track of all of this, but --


MR. QUESNELLE:  Mr. Nettleton, I understand your concern, given the timing, and perhaps this should have been requested earlier or in a different fashion, but the 66 million is a number which was -- has been introduced through your client's evidence, and if an undertaking -- what's being asked for is an undertaking to determine how that number was calculated and what it includes.

MR. NETTLETON:  With one qualification, Mr. Chairman.  Mr. Elson just confirmed that he has asked the IESO for the information.  We don't have the information and would be taking the very step that Mr. Elson has already taken.  So I don't know how an undertaking, how your record of -- your evidentiary record should remain open until we fulfil that undertaking.

It strikes me that if Mr. Elson has asked for the information, I don't know how he would expect us to get a better answer or a quicker answer.

MR. QUESNELLE:  Why is that your preference, Mr. Elson?
MR. ELSON:  Mr. Chair, if nobody has an objection to us filing that evidence on the record when we receive a response from the IESO, we would be happy to do that.

MR. QUESNELLE:  I am not hearing any objection from Hydro One.

MR. ELSON:  Then we will do that.  We will hopefully do that if we get an answer, and I don't believe there is an undertaking associated with that.

MS. LEA:  Right.  There is no undertaking from the applicant, so you don't need me to note it for your purposes as any kind of undertaking from your client at this point.

MR. ELSON:  I am in your hands.

MS. LEA:  All right.  Well, we will leave it with you.  It is in your interests to produce it.

MR. NETTLETON:  Mr. Chairman, are we going to take be taking a break?

MR. ELSON:  Now would be a perfect time.

MR. QUESNELLE:  Sounds like we are.

We will return at 11:40.
--- Recess taken at 11:20 a.m.
--- Upon resuming at 11:42 a.m.

MR. QUESNELLE:   Thank you, please be seated.  Whenever you are ready, Mr. Elson.

MR. ELSON:  Thank you, Mr. Chair.

Panel, I would like to move to my second area, which is the role of Hydro One vis-à-vis the IESO, with respect to transmission loss minimization.

And I'd like to go through a number of potential measures to reduce transmission losses, and confirm whether it's Hydro One or the IESO, or a combination of the two, that would be best suited or even able to implement those measures.

So I will start with one that you mentioned this morning, Mr. Young, which is increasing the operating voltage above the nominal voltage to reduce the current flow on transmission lines assuming, of course, safe and reliable power system operation.

And my question for you is this: Can Hydro One increase or decrease the voltage of one of its lines, as long as doing so is within the market rules?

MR. YOUNG:  On the transmission system, it's the IESO that directs the operation of the system, including the voltage schedules.

MR. ELSON:  And the voltage schedules, are there a range within which you can increase or decrease the voltage?

MR. YOUNG:  It's not up to Hydro One directly to increase.  The IESO will set, based upon any given hour, all the different things that they have to operate the system on, and they will operate within the range that is allowed by the market rules.

MR. ELSON:  So they provide you within a range, and you can operate within that range?  I am not sure --


MR. YOUNG:  No, the direction is more specific than that.  They will say, Hydro One, we need you to deploy this capacitor bank at this station.  Hydro One, we need you to deploy this reactor at this location.

They will say to generators, we need this amount of megavars to support a certain voltage at a certain point on the system.

So the IESO also has the accountability for the ancillary services of the reactive support and voltage control.

MR. ELSON:  So does the IESO regularly assess whether lines should be operated at above a nominal voltage to decrease losses?  In other words, are they dealing with managing the losses when they set the voltages?

Are you aware of whether or not that's the case?

MR. YOUNG:  The IESO looks at a number of issues when they manage the system.  I think, for that specific question, you would have to direct that to them.

MR. ELSON:  Okay.  So another measure you discussed this morning was disconnecting additional transformers when possible for safe and reliable operations.  And you said that that was a bad idea for a number of reasons, which I don't need you to repeat, we have them on the record.  But that measure, I assume, is within Hydro One's control.  If it were to be a good idea, even if you don't think it is in 99 percent of the instances, setting that aside, that's something that Hydro One controls?

MR. YOUNG:  Well, in the day-to-day operations of the system, the direction on what is switched in and out of service on the transmission system is also under the direction of the IESO.

MR. ELSON:  So you couldn't do that?

MR. YOUNG:  The IESO would have to approve any such action.

MR. ELSON:  Okay.  So you would need to get permission.  And is that under the market rules?

MR. YOUNG:  Yes.

MR. ELSON:  And can you provide the section of the market rules, perhaps by an undertaking, that requires you to seek permission for doing such a thing?

MR. YOUNG:  Well, it's the market rules that requires the transmitter, as well as all market participants, to follow the direction of the IESO on all aspects of system operation.  It would be quite a significant amount of material.

MR. ELSON:  I know the market rules are long, which is why I am hoping you can pinpoint the specific section you are referring to.

MR. YOUNG:  Well, there isn't a specific section in the market rule that says, oh, if the transmitter wants to disconnect a transformer for the reduction of losses, this is what you would do.  No, there isn't anything like that.

But as part of the whole set of market rules that defines all the requirements that the transmitter, as well as all the other market participants must follow, on a day to the day, hour to hour basis.

MR. ELSON:  Okay.  Well, I will have to take that as an answer.

Moving on to another item which would be replacing lines or re-conductoring, I understand that Hydro One is planning to replace 1.7 percent of its lines each year going forward, roughly on average.  Is that correct?

MR. YOUNG:  In this current application, I believe the -- Mr. Ng can confirm -- the percentage of conductor replacement for the 2017 and 2018, I believe, are just approximately at 1 percent and one-and-a-half percent.  And the reference to the 1.7 percent is for the outlook beyond the test years.  This is the level that Hydro One would like to be replacing its conductors going forward.

MR. ELSON:  So beyond -- so the period from, I guess, 2019 forward, it would be 1.7 percent?

MR. YOUNG:  This is what we were hoping to do, yes.

MR. ELSON:  Okay.  And that's about 500 kilometres per year?

MR. YOUNG:  I will take that --


MR. ELSON:  Subject to check.

MR. YOUNG:  Yes, 1.5 percent represents, in this rate application, 440 kilometres, so --


MR. ELSON:  I believe your colleague was nodding when I said 500 kilometres.  Is that correct?

MR. NG:  Sorry, I missed that.

MR. YOUNG:  The question was 1.7 percent equates to about -- over 500 kilometres?

MR. ELSON:  About 500 kilometres.

MR. NG:  We are looking at roughly around 500 kilometres per year.

MR. ELSON:  Thank you.  And so if the towers are appropriately sized and the economics work, you can replace with larger lines without the permission of the IESO.  Is that fair to say?

MR. YOUNG:  This would be an investment decision for a sustainment replacement for like for like.  We would not necessarily need any approval from the IESO.

In the cases where we would look to upgrade it to a higher capacity, we might need to have a review at the IESO with respect to what is the forecast planning needs.  And if we were to upsize the conductor, like I said, beyond, let's say, the next equivalent standard size up, we would have to come before the board on a leave to construct to demonstrate the prudence of that.

MR. ELSON:  In terms of choosing different materials for your conductors, that's your job, not the IESO's job.  Is that fair to say?

MR. YOUNG:  That is correct.  We are the facility owners.

MR. ELSON:  And in terms of operating and installing FACTS devices, again that's your job and not the IESO's job?

MR. YOUNG:  The facilities themselves, we have been installing.  With respect to the need for such facilities, that would be require direction from IESO.

MR. ELSON:  The need for FACTS devices?

MR. YOUNG:  That's correct.

MR. ELSON:  Why would that be?

MR. YOUNG:  The FACTS devices that we have installed on the system are required for system transfer needs, and so we would need to have understanding and direction from the IESO that this is required for the integrated system.

MR. ELSON:  So to the extent that FACTS devices would have other benefits that are, I guess you could say, system-wide benefits, the IESO would be involved in that process?

MR. YOUNG:  The IESO would identify a need, and if it's determined that a FACTS device or an SVC was an appropriate type of solution, then as part of reviewing that solution, then all the costs and benefits of the various factors for that investment would be considered.

MR. ELSON:  I'll just touch on one more before moving on the technical and economic feasibility, which is considering transmission losses and transmission infrastructure investment planning.

So I assume that this is something that you would need to do jointly with the IESO.

MR. YOUNG:  I think you have to be a little more specific than that.

MR. ELSON:  If there is investment planning for system purposes, and you are going to look at transmission losses as part of that planning process, you would do it jointly with the IESO?

MR. YOUNG:  Yes, if it required an integrated system look, then definitely we would have to have the IESO involved in that conversation.

MR. ELSON:  But for sustainment capital, Hydro One takes the lead on identifying those projects; right?

MR. YOUNG:  Within certain bounds.  So the example I would give is, let's say we have a-- we intend to replace an aging conductor and we intend to replace it like for like.  Now, let's say that because time has passed that same conductor doesn't exist any more.  Then we would look to select the next equivalent standard size up, and we would determine that as being a like-for-like replacement, rather than necessarily an upgrade to the transmission line.

MR. ELSON:  In terms of selection of transformers, that's within Hydro One's responsibility?

MR. YOUNG:  That's correct.

MR. ELSON:  So I will move on to technical and economic feasibility, and I would like to refer, actually, to Hydro One's -- I believe it was called additional evidence, which is at tab 11 of this document book here.

MR. YOUNG:  Do you have a page reference?

MR. ELSON:  Yes, it's page 63 is where it starts, and I will just start on the first page for now, just so that we can get an idea of where we are.

Specifically, I would like to refer to page 68.  And on page 68, Hydro One discussed the economics of what I like to call upsizing a line during annual line replacement; is that right?

MR. YOUNG:  Yes, this was an illustration of the magnitude of the line replacement costs and what possibilities are potentially possible, and in terms of the magnitude of the improvement with respect to the magnitude of the investments.  This was an illustrative example.

MR. ELSON:  And the improvement you valued at $1 million here underlined in the investment at $180 million in the underlined portion; correct?

MR. YOUNG:  That's correct.

MR. ELSON:  The $180 million, I assume that's for the entire conductor replacement; is that right?

MR. YOUNG:  To replace the 1.5 percent of the lines that we are proposing, yes.

MR. ELSON:  The 440 kilometres.

MR. YOUNG:  That's correct.

MR. ELSON:  That's the total project cost, not the incremental cost.

MR. YOUNG:  Correct.

MR. ELSON:  And the 1 million is an annual figure; right?

MR. YOUNG:  The 1 million in the resistance improvement?

MR. ELSON:  That's right, yes.

MR. YOUNG:  Right.  It is an annual figure; that is correct.

MR. ELSON:  Okay.  And do you know what the incremental cost would be of upsizing the line?

MR. YOUNG:  That would depend on the specific circumstance.

MR. ELSON:  Okay.  But the 180 is the all-in of doing the whole thing --


MR. YOUNG:  That's right.

MR. ELSON:  Okay.

MR. YOUNG:  We also noted that the opportunities for that pool of 440 kilometres is also limited simply because in many cases the existing towers can effectively only support a comparable conductor.  So the opportunities in many cases to upsize is limited, and so that example was just to illustrate that if you decided to do another, let's say 1.5 percent, simply for the purposes of losses, this would be the magnitude of your investment, and the $1 million would be an annual savings, with current interest rates and inflation would only justify somewhere between a 15- to $20 million level of investment.  And this was to illustrate the order of magnitude between the potential benefit and the potential magnitude of investment.

MR. ELSON:  In terms of the towers that you have that could accommodate upsizing, what percentage is that, roughly?  Do you have an idea?

MR. YOUNG:  This would require a case-by-case review.  I don't have a typical or generic number.

MR. ELSON:  Is that something that anyone on your panel could estimate, either now or in an undertaking?

MR. NG:  Mr. Elson, that is actually a complicated question.  It depends on many, many different variables.  It would require us to do a detailed study on tower conditions.  And I cannot do it right -- I cannot offer it, no.

MR. ELSON:  That's okay, thank you.

So if we could turn to tab 4, that starts at page 28.  This is a final report prepared for the New York State Energy Research and Development Authority, entitled "Assessment of Transmission and Distribution Losses in New York State, November 2012", and I'd like to ask you a question in relation to page 32 of this report.  And if we turn to page -- sorry, page 32 of the compendium.  And in the underlined or sidebarred portion it says:

"Based on the work performed by the New York utilities, EPRI and SAIC, as well as reviews of other industry studies, electric losses can be reduced by system improvements both on the transmission and distribution systems."

So that's just a generic statement.  And I am just wondering if that is true, that there is the potential for improvement in the transmission system in New York.  Is there any reason why that would not be the case in Ontario?

MR. YOUNG:  Well, as I indicated in my direct testimony earlier, is that we do have opportunities, albeit incrementally so, and we do take the opportunity when it presents itself.

MR. ELSON:  Specifically for -- further down on this page there are two examples provided:

"Optimization of existing controls for transformer taps, generator voltages, and switched shunt capacitator (sic) banks."

And:

"Addition of shunt capacitator banks fixed and switched."

So on and so forth.

Those two items, is that something that Hydro One is willing to look at?

MR. YOUNG:  Well, Hydro One provides these similar facilities but, again, these are operated by the IESO.  And there is quite a significant fleet of capacitors and reactors, because from a reactive power perspective you have to control both high and low reactive power situations.  It's a function of loading.

And so with these facilities that we provide the IESO operates.  I can give perhaps some extra context to that, is that our observations of how the system has been operated on both the 115, the 230, and the 500 KV system is that the voltage profile in Ontario for many, many hours is very high already.  You will consistently see voltages around 540 to 550 on the 500 KV system, you will consistently see voltages between 240 and 250, and in fact even as high as, like, 250 and 550 in certain spots.  Similarly for the 115 KV as well.

So voltage profiles are quite high and, in fact, with the way the system is changing we are starting to encounter situations where the opposite problem is actually happening.  In fact, we need to consider facilities to actually bring the voltages down.

In our evidence in Exhibit D 1-3-3, we note that, while it's not a project in -- a specific project in this application, we do note that we are working with the IESO on looking to provide additional reactive support in the future for the purposes of actually bringing down voltages.

MR. ELSON:  So I understand that you say that you have a significant fleet of this equipment already.  Are you saying that you already have enough and that you're at the optimal position and you have the equipment necessary to minimize losses in a cost-effective manner?

MR. YOUNG:  The IESO has not indicated further need for reactive facilities from the transmission owner at this time.

MR. ELSON:  I think what I am getting at is, have you undertaken a study or reviewed whether what you have in this regard is sufficient?  I think the answer is no, and that's fine, but I just wanted to confirm that.

MR. YOUNG:  Well, these would be studies that the IESO would do as part of their integrated power system assessments.

MR. ELSON:  And you can't speak to whether the IESO is looking into these methods for reducing losses?

MR. YOUNG:  No, I can't speak to that.

MR. ELSON:  Okay.  I was going to ask you about transformer tenders and including losses as a factor in the winning bid.  And my understanding is that that is in fact -- you are doing that now?

MR. YOUNG:  That is correct.


MR. ELSON:  And in terms of looking into, I guess you could say, next generation power lines with a different kind of materials, you do think that that's something worth keeping your eye on, worth monitoring?


MR. YOUNG:  Well, as I mentioned in my direct, Hydro One continually monitors the state of the art for conductors.  And we are always mindful of picking the best conductor with the best overall properties, and weighing the performance against the economics.


MR. ELSON:  Okay.  I am going to ask about incorporating losses into planning and specifically, if you could turn to tab 6, this is the transmission losses report from National Grid Electricity in the UK.


And if we could turn to page 50, paragraph 2 reads:
"National Grid's approach for the management of transmission losses remains unchanged from that outlined in the December 2013 published strategy document.  Utilization of National Grid's whole life value framework assists the selection of economically justified investments based on a broad range of investment criteria, including consideration of transmission losses.  Where the whole life value framework identifies that the cost of transmission losses are material to the investment decision and that sufficient certainty of future year-round transmission flows make the analysis worthwhile, then further detailed transmission loss assessments will be undertaken that quantify year-round transmission losses."


And my question is whether Hydro One would be willing to do something similar.


MR. YOUNG:  I would maintain that Hydro One is already doing this.  The way I read this, with respect to the whole life value framework, that is an approach to doing investments in a holistic fashion that includes many factors, including losses.

I think in my direct, I have indicated that we already currently do that with our investments.  So namely, the Barrie transformer station project, where we are increasing the supply voltage from 115 to 230, and clearly there is some loss benefit there.


However, in that particular case, the loss benefit as compared to the size of the investment, which is $80 million, just meant that the loss consideration really played a tertiary role in all that decision making.  And it's for that reason why you wouldn't see references to that, because there are a number of other more critical factors to make the economic case, which is the supply capacity, the future capacity, and also being that it was the lowest cost alternative from strictly a like for like replacement.


MR. ELSON:  Let me break apart this paragraph a bit. The first sentence talks about a strategy document relating to transmission losses.  Hydro One doesn't have that; does it?

MR. YOUNG:  For strictly transmission losses?

MR. ELSON:  Yes.


MR. YOUNG:  No.

MR. ELSON:  And it talks about assessing the economics or the cost of transmission losses, and it's my understanding that Hydro One doesn't have a figure for the avoided cost of transmission losses.

MR. YOUNG:  That's correct.

MR. ELSON:  Thank you.  So paragraph 3 talks about considering losses in equipment specifications, and I believe that that's something that Hydro One thinks is a good idea to do.


MR. YOUNG:  Yes, we do that already, as I indicated, with our transformer purchases.


MR. ELSON:  Could you turn to tab 8, please?  This is a document from the Electric Reliability Council of Texas.  On page 57, it says that:

"ERCOT and transmission system service providers,” which are transmitters, "shall use the cost of losses as one criterion in evaluating the need for transmission additions.”

Do you think that this is something that Hydro One should be doing on a going-forward basis?

MR. YOUNG:  I think I have already provided on the record that this is something that Hydro One already does.  And I think, in particular to this particular reference, it's comparable from the perspective of ERCOT, which performs a system operator function in this case, that they are the entity that monitors the annual system losses --


MR. ELSON:  And so, in this case --


MR. YOUNG:  -- rather than necessarily specifically the transmission owner.


MR. ELSON:  Yes, and in this case, they are talking about both the system operator and the transmission owner, yes?  I see you're nodding.

MR. YOUNG:  ERCOT monitors the losses as a system operator.  And in the second sentence, it says that both ERCOT and the transmission service providers shall use the cost of losses as a criterion.


MR. ELSON:  Thank you.  Are you familiar at all with the number of transmission companies in Texas?

MR. YOUNG:  No, I am not.


MR. ELSON:  Okay.  So I have been asking about I guess questions relating to whether to incorporate losses into planning, and I'd like to move on to how to incorporate them into planning.


I will start by referring to tab 2, which starts at page 7 of the compendium, and this is again the conservation and demand management, energy efficiency, cost effectiveness guide, March 2015.

So turning to page 8, which is just one page in, this is talking about the avoided electricity supply-side resource costs, and this is here because to do a cost benefit analysis of conservation, you need to calculate the avoided costs.  Do you see that there, where I am referring to?

MR. YOUNG:  Yes, I do.

MR. ELSON:  I think the same would be true for transmission loss reduction measures.  In other words, to do a cost benefit analysis of transmission loss measures, you'd need to calculate the avoided costs.  Would that be fair to say?

MR. YOUNG:  Yes.  And I would further clarify, though, that when we do -- if and when losses become a significant factor in an investment decision, then we would be looking at those avoided energy costs on a much more locational and situational specific basis, and not necessarily from a broader set of system data, because transmission investments are always locational and situational specific.


MR. ELSON:  That's helpful.  Further down the page, it describes the kinds of costs that are included in an avoided cost calculation.  It says:

"Avoided electricity supply-side resource costs associated with implementation of CDM consists of two main components: avoided energy costs and avoided capacity costs.”

And again, I think the same would apply for conservation with respect to transmission losses, and you would need to look at both the avoided energy costs and avoided capital costs.


MR. YOUNG:  Well, when we look at transmission investments, we look at that as well as the impact of CDM and DG with respect to the forecasts, in order to establish the need and what is required to address that need.

So it is one of many factors as part of the transmission investment planning considerations.


MR. ELSON:  I guess all I am trying to focus on is avoided costs.  And when you're figuring out what your avoided costs are, you include both the energy costs and the capacity costs.

MR. YOUNG:  Because if you are looking at loss savings, you would primarily be looking at the energy costs.  The transmission investment inherently is a capacity-type investment.

But if you are looking to say, if I were to select this particular transmission investment, what kind of savings might I get over the life of this investment?  So as part of that discussion and review, you would be looking at energy.

MR. ELSON:  And I think capacity here refers to generation capacity, but maybe it's better if we turn to page 10 to get a bit more clarity, and this will need to be rotated.

So this is the avoided cost calculations from the CDM guide.  Actually, let me take one step back.  Reducing transmission losses is a form of conservation; right?

MR. YOUNG:  Reducing energy losses is a form of conservation, yes.

MR. ELSON:  Yeah, reducing transmission energy losses, I guess you could say.

MR. YOUNG:  Yes.

MR. ELSON:  So on page 10 here, this talks about avoided costs in the case of CDM.  And you will see that there are two main columns.  One is avoided cost of energy production and the second is avoided capacity costs; do you see that there?

MR. YOUNG:  Yes, I do.

MR. ELSON:  And so in terms of avoided energy production, there is a differentiation between the avoided costs at peak and off-peak.  Yes?

MR. YOUNG:  Okay.

MR. ELSON:  And I think you would need to do the same thing when calculating the avoided cost of transmission energy savings; is that fair to say?

MR. YOUNG:  I think the energy savings would have to look at all the hours in a year.  So again, if I am thinking about making an investment, and I am considering, oh, what is the loss savings benefit of this investment, I would be needing to make a forecast of what my energy savings would be, given the profile of the system through the 8,760 hours of the year.  So it would encompass the loading profile for an entire year.

MR. ELSON:  But you'd want to account for the difference between peak and off-peak when you are doing your avoided cost; right?  I mean, if your losses are much higher at the peak then, for example, your avoided costs would be higher because prices are higher; is that fair?

MR. YOUNG:  I think that would be a level of analysis, and it would depend on the situation whether we would need to get into that level of detail.  I think for the purposes of many transmission investments to assess whether or not the losses would play a significant component, I think it would be reasonable to say what is the average cost of electricity and what is the total energy, in a similar way that you have provided in one of your earlier examples.

MR. ELSON:  Why would it be appropriate in the case of CDM to differentiate between peak and off-peak but not for conservation when it comes to transmission energy losses?

MR. YOUNG:  I think we need to be clear on perhaps the terminology here.  So for a given transmission investment, if there is a savings, then all we would need to do is to determine, you know, what that value might be and what is the most appropriate approach to determine that value.

MR. ELSON:  Okay, I will take that as an answer to my question about why there'd be a distinction between the two.  I am not -- I didn't see a reason in there, but I will move on to capacity costs.

When you are talking about avoided costs for CDM, you include generation capacity avoided costs; do you see that there?  It's the third column from the end, under "avoided capacity costs."

MR. NETTLETON:  Well, Mr. Chairman, I am objecting to the question.  We are now into the area of CDM related to generation, and I think we are venturing way too far away from the subject matter that is the purpose of why we are here, and that is to test the justness and reasonableness of the revenue requirement that Hydro One has applied for.

So if Mr. Elson could help understand where he is going with this it would be, I think, useful.

MR. QUESNELLE:  Mr. Elson?

MR. ELSON:  Mr. Chair, I only have a question or two more on this line, which is to say whether, when you are calculating avoided costs for transmission energy conservation projects, you would account for these two factors, which is both relevant to assessing whether what Hydro One is doing is enough.  It also is relevant to calculating the actual cost of transmission losses.  For example, we had an earlier discussion about whether the GA should or shouldn't be part of the costs.  The GA include a lot of the generation costs.

So I am trying to ask these questions for actually a number of purposes, and I only have a few more to go, and they are simple questions.

MR. QUESNELLE:  Mr. Nettleton?  I think Mr. Elson has positioned in this a context that he is asking for a comparison, is it transferable, the approach that's taken to CDM, is it transferable.  Mr. Young has demonstrated that there is an analysis that takes place, and I think it's fair that Mr. Elson understands how that analysis -- or what it includes and the approach taken for the things that Hydro One has stated that it has control over.

MR. NETTLETON:  Right.  And just for the record, Mr. Quesnelle, what my friend just indicated was that he is exploring areas related to the global adjustment, and that is not something that Hydro One has responsibility for, that is within the purview of the IESO.

And so, again, I am happy to have Mr. Elson ask questions that are germane and relevant to what Hydro One has understanding of, but if that is something outside of Hydro One's control I don't know where we are going here.

MR. QUESNELLE:  Well, I don't know that he is suggesting that Hydro One has control over the global adjustment.  I think the context that I am hearing this in and what we would be interested as a Board is recognizing what goes into the analysis where Hydro One does have a design element control over the losses and how would they factor in the avoided costs and is it comparable to the approach that is taken for CDM.

MR. NETTLETON:  That makes sense.

MR. QUESNELLE:  I think that is the crux of the questions.  Thank you.

MR. ELSON:  Thank you.  Mr. Young, when you do -- or when Hydro One factors in avoided costs for transmission system energy losses, does it include generation capacity avoided costs?

MR. YOUNG:  It does, depending on the investment.

MR. ELSON:  Can you undertake to provide an example of where that's done, calculations, or actually even preferable, a document outlining the process that Hydro One uses, you know, to explain what's included and what's not included?

MR. YOUNG:  Well, perhaps maybe I can give you an example.  Let's say if there is a need to supply or to increase capacity in a particular area, and the need is, I will say, over a particular region.  Now, one way to do that would be to provide, let's say increased transmission capacity into that region to supply that need.  Right?  The other alternative may have been to cite some additional generation or include some distributed generation.

So as part of that analysis in terms of saying, oh, what would be the value or what is the economic case for, let's say the transmission option, we would have to compare that against the generation option.  We work with the IESO and the LDC partners to look at, what is the cost of the other alternatives, to establish what might have been -- you know, if we want to establish what avoided costs might be as part of the whole investment evaluation.

MR. QUESNELLE:  I take it from your answer, Mr. Young, that that would incorporate -- or does it incorporate the analysis of comparable losses and the avoided cost of those losses, or...

MR. YOUNG:  If it was significant in the assessment, yes.

MR. QUESNELLE:  Well, when you say "if it's significant", how do you determine if it's significant without the analysis?  I am not catching the -- it's kind of a chicken-and-egg thing here.

MR. YOUNG:  So the analysis would take place as we -- you know, the engineers do their planning studies, their analysis, their power-flow assessments, and in the course of doing that they would see various results, and if they see a significant number arising because of losses, then that's something that they would react to.

MR. QUESNELLE:  Understood.

MR. ELSON:  Mr. Young, the thing that I am struggling with -- well, there is a couple things I am struggling with.  One was that prior to the additional information that you provided this morning, it was my understanding that Hydro One does not use information on energy losses in its own transmission investment planning processes, and that was based on a letter that was filed on October 21st.

And I now understand that there is an incorporation of transmission losses, and I am just having trouble nailing down exactly what that is without a document providing an example or actually, even better, a document setting out how you do this kind of thing, which I assume would need to exist if it is done in any kind of systematic kind of way.

So it would be helpful if you could provide an undertaking to submit a document that you use internally to guide your consideration of transmission system energy losses in investment planning, whether that be for replacement of transformers, or reconductoring, or otherwise.

Is that something you could provide by way of an undertaking?

MR. YOUNG:  Before providing an answer to that, I think it's important that I set the context.  Our response earlier, with respect to the historical transmission system losses, was in response to the interrogatory asking for that information.  And we were trying to explain why that information doesn't help to inform our specific transmission investment planning.

I think throughout today and on the direct, I have indicated in a number of cases of how we go about including and reflecting transmission losses in our planning when it's appropriate to do so.

DR. ELSAYED:  Can I just ask a follow-up question on this?

MR. YOUNG:  Yes, sir.

DR. ELSAYED:  In preparing a business case for an investment, are you aware of any cases in the past where transmission losses was listed in the business case as a contributor to the decision, either quantitatively or qualitatively?

MR. YOUNG:  Now you are really challenging my memory.  I have recalled some, but there hasn't been very many.

DR. ELSAYED:  Is that something that you can provide an example for?

MR. YOUNG:  I am going throughout here on memory from many years back.  To say that there has been none, I don't think that's correct.  I have been aware of the odd one, but I don't specifically recall.

DR. ELSAYED:  It would be useful to know to what extent -- I guess based on the whole discussions we have had this morning, to what extent that parameter contributed to the decision-making process.

So I don't know if it's practical to suggest that one or two of relevant business case summaries can be provided.

MR. YOUNG:  Certainly within -- since I have been in my current position for the last six years, I have not come across a specific investment whereby there was a need to identify the value of the losses in order to make the economic case.

DR. ELSAYED:  Is that something that Mr. Penstone can shed some light on?

MR. PENSTONE:   I can confirm that in the business cases that I have reviewed or authorized, there have been no references to transmission losses, or the benefit of the investment in terms of reducing transmission losses.

DR. ELSAYED:  Okay, thank you.

MR. ELSON:  That's helpful, thank you.  So I had asked for a document outlining your procedures, your formula, your technique, any of those, with respect to valuing and considering transmission losses in your various operational and capital decisions.

And is that something that you could undertake to provide?  Does something like that exist?

MR. NETTLETON:  Mr. Chairman, I am going to object to the question.

We have now heard from Mr. Penstone.  We have heard from Mr. Penstone to say in his experience, he does not recall seeing transmission system losses being in a business case.  We are therefore in the realm of the hypothetical of how this type of issue would arise, and what formulas would be used, and how it would be determined.

And the evidence that Mr. Young has provided has been that it is a case specific set of circumstances that would have to be considered at that time.  So I don't believe the document is a fair one, and the undertaking that Mr. Elson is asking for is a fair one for Hydro One to undertake.

It seems again that we are going well beyond the purpose that we are here today and into an area that, you know, could have easily been a topic asked, if Mr. Elson had asked or wanted that type of information, either in the interrogatory process, the technical conference.

I mean, I think it's --


MR. QUESNELLE:   Well, just note, Mr. Nettleton, that I'd prefer that if your client feels this is inappropriate that it be based on the merits of it as opposed to the timing of it.  Where we are is where we are.

Mr. Elson, I think the response you have received to date is there is no document per se that captures the approach.  I think Mr. Young has provided how it's integrated into their systems on a case-by-case basis.

Is that not sufficient for your argument, sir?

MR. ELSON:  Yes, if Mr. Young is saying that there is no document, then there is no document.  So if that's the understanding, then of course, yes.

MR. QUESNELLE:   Okay, thank you.

MR. THOMPSON:  Can I just ask one question of the witnesses?  Can you give us an example of the case-specific circumstance when the transmission loss information is required?

MR. YOUNG:  As I say, the number of situations that crop up is limited and under special circumstances.

But one that I can give you an example on is if we were considering to look at, let's say for a long transmission line project, and we were debating whether or not we would do an AC solution or a DC solution -- which is direct current solution as opposed to alternating current solution -- then the discussion of losses would then be significant, because on the one hand, the DC transmission definitely reduces line losses.  But the flip side of that is that the converters facilities that are required for DC they are also -- they can have significant losses as well.

So a whole conversation and evaluation of the losses that you would experience on your AC system versus your DC system then would be quite a detailed discussion.

MR. THOMPSON:  Thank you.

MR. ELSON:  Mr. Young, going back to avoided cost calculations, I take it your view is that generation capacity should be included in avoided cost calculations when assessing transmission loss conservation measures?

MR. YOUNG:  I think what I tried to say was that when you are looking at a transmission investment, where all the significant avoided cost elements come into play, they should be looked at.

MR. ELSON:  And one of those elements would be generation capacity as it would with CDM, right?

MR. YOUNG:  It could.

MR. ELSON:  Why wouldn't it be?

MR. YOUNG:  It would depend on the particular investment, if there was even, let's say, a generation option that was even viable.  Or if there was even a CDM consideration because, let's say, if I am connecting a new customer, it's not about the avoided costs at that point; it's about the electrification.

MR. ELSON:  With CDM as always an assumed variable that's always included in there, whether or not there is a direct connection between one CDM project and not having to build a new gas-fired power plant, and I would think that you could do the same thing and, frankly, should do the same thing when you are looking at transmission energy system losses, no?

MR. YOUNG:  Well, when the IESO looks at the investments for the integrated power system, then those considerations of whether it's a wires, or whether it's a generator, or whether it's generator in this location or that location, and to what extent the, you know, conservation measures are available here or there, that would all be considered as part of an integrated assessment.

MR. ELSON:  I will just ask one more question about avoided costs and move on.  If you have less transmission losses, does that sometimes mean that you can avoid transmission capacity, or are those completely disconnected?

MR. YOUNG:  I just want to make sure I am clear on the question.  You are saying that if there was a loss reduction, then I would avoid transmission?  Is that --

MR. ELSON:  Yes, and what I am getting at is when you do avoided cost calculations for CDM, there is an assumed rate of capacity avoided costs for transmission, and that may or may not apply here; I don't know.

Would having less losses through whatever means mean that you incrementally would need less transmission capacity?

If you can't answer, that's fine.  It's a bit of a difficult question, which is why I am asking it.

MR. YOUNG:  Yeah, I am not sure I am clear on the question.

MR. ELSON:  You know what?  It's not so important that I need to pursue it, so I will move on.

Did Hydro One change the weight or consideration that it places on transmission losses after the government put out its Conservation First policy?

MR. YOUNG:  I don't think there was any weight to change with or without the policy.

MR. ELSON:  Did Hydro One change the way it considers transmission losses after the government put out its Conversation First policy?

MR. YOUNG:  I think our planning practices have been consistent.

MR. ELSON:  So it didn't change them before and after?

MR. YOUNG:  No.

MR. ELSON:  Okay.  My final area of questions are about potential next steps.  And there are a number of things that could come out of this hearing in relation to transmission losses.  One of those potentially could just be a study.  Environment Defence thinks more than a study is needed, but let's focus on that for now, and I would like to discuss some of the timing implications of that.

So overall would Hydro One object to doing a study to assess all the potential options to cost-effectively reduce losses in its system in the areas of its responsibility?

MR. YOUNG:  Hydro One is -- in the course of its planning and in investment assessments is already reflecting losses.  So I am not sure, to the extent that where there are opportunities and in the incremental fashion that we are able to, so I am not sure what an additional study would yield in terms of further information.

MR. ELSON:  Well, I don't have a single document, despite how many times this has gone back and forth, describing what Hydro One does, and so I guess what we -- what I am asking is whether there would be an objection to doing a formal study that assesses those options and puts this together in one place, looks at the avoided cost calculations and so on, within of course the area of Hydro One's responsibility.  If you object to it, that's fine, but if you could provide an answer I could --


MR. NETTLETON:  Mr. Chairman, I am objecting to the question.  What it sounds like is we are hearing from Mr. Elson in his argument, and he is free to state those submissions in argument.  But he has asked the question, the witness has provided the answer, and I think we should move on.

MR. QUESNELLE:  Mr. Elson, is this something that can't be addressed in argument?

MR. ELSON:  Whether or not Hydro One objects to it I can't address in argument, but it's not an important point.  I mean --


MR. NETTLETON:  Well, we can and we will in argument.

MR. ELSON:  And I will take that to mean that Hydro One objects to it and move on.

MR. QUESNELLE:  Well, I think, Mr. Elson, in fairness, I think if you were to put in a convincing argument, Hydro One will respond to it.

MR. ELSON:  Yes, that's true.  I will hope that the response will be positive then.

MR. QUESNELLE:  Okay, thank you.

MR. ELSON:  So let's say that you were to do a study
-- you know what?  I was going to ask you some questions about what that may or may not look like, but I am afraid of going down that road, so I am going to move ahead in the interest of time, except to say, you know, have you looked into best practices from leading transmission companies on this issue?

MR. YOUNG:  We have conversations with other transmission owners from time to time.  I am a part of the -- one of three Canadian members on the NERC planning committee, so we have engagements with transmission companies abroad, we have interactions with our neighbouring interconnected utilities.  So, yes, we do have conversations from time to time regarding technology, planning, you know, what's the latest and greatest, what are the things you are doing, what are the things we are doing.

So certainly, we are sharing that information.  Also, we are also part of the North American Transmission Forum, as you know, and so we are sharing, you know, a broad range of information about transmission planning, operation, and various practices with other transmitters.

MR. ELSON:  So I know that it will be a subject of submissions as to whether or not a study is a good idea, but I'd like to talk a little bit about the timing of that.

Your next big rates application would be for a five-year period starting January 2019; right?

MR. YOUNG:  I can't comment on that.  We don't have a date that I am aware of.

MR. ELSON:  I just mean a date that it would be effective, not the date that you would file it; is that right?  Mr. Penstone, I see you are nodding.

MR. NETTLETON:  Well, Mr. Chairman, actually, this issue came up in another proceeding regarding the in-service -- the effective in-service date of a rate, and I am thinking of the MAAD application involving Great Lake where the Board made a decision to say the rate doesn't end past the test-year period, it could continue.

So I think to Mr. Young's point that the evidence is, is that there is no fixed date, so I don't think it's reasonable to assume that there is some, you know, magic with the termination of this test-year period as it relates to rates.

MR. QUESNELLE:  Point taken.  Mr. Elson.

MR. ELSON:  So the next application might be in the fall of 2018 or it could be in the future.  Is that -- but it probably wouldn't be before the fall of 2018?  I am just trying to get an idea of timing.

MR. QUESNELLE:  I think the response has been that there is nothing predicated on the fact that this application is based on '17 and '18 that leads to a conclusion that there may be another rate application going forward.  It will be in the future, as you have framed it.

MR. ELSON:  Okay.  Well, let's --


MR. QUESNELLE:  I think you -- could you pose your question based on an assumption, please.

MR. ELSON:  Yes, okay.  So I will, for the sake of discussion, assume that that would be roughly the time period, and presumably when you put your next rate application in you will need to have selected projects and prepared capital and operational budgets by then.

And so if you were to incorporate the results of a study into transmission losses, into planning for your next application, you'd probably need to complete that study roughly by the end of next year; is that fair to say?

MR. NETTLETON:  Mr. Quesnelle, again, we are now going into the world of hypothetical of a study that Mr. Young has said there is no -- he can't see how or what the study would do or accomplish, and so I am objecting to this line of questioning again.  It doesn't seem -- again, Mr. Elson is free to argue these points about what the content of the study should be and why it would be reasonable for Hydro One to carry out the study, given the assumptions of transmission rate hearings happening, but I just don't think it is fair to put these types of questions to this witness or this panel.  It seems argument.

MR. QUESNELLE:  Mr. Elson, is there any need to have this on the record today, as opposed to addressing it in argument and waiting for your response there?

MR. ELSON:  Yes, Mr. Chair, what I am trying to get at is ensuring that the results of this study are incorporated into the next five-year plan, what the timing would be for that.  I think that would mean that a study would need to be completed in 2017, and I can put that in my submissions, but I don't frankly know whether that is the case, and that is what I am trying to get an understanding from the panel from is, you know, what time you would need to complete a study to then incorporate it into your processes.

MR. QUESNELLE:  Well, Mr. Elson, the response that you got to whether or not a study is required is basically that -- I think Mr. Young has articulated his view that the work that they do now is incorporated into and intrinsic in the planning that they perform now and that there is something -- I know you are looking for a -- you are referring to it as a study, but I have also heard you refer to, there is no one common place where there is a document that does that -- document Hydro One's approach.

So compiling a current practices into a document versus a study I think are two totally different things, and obviously without a scope of your suggested scope I don't think any of the witnesses will be able to hypothetically give you a response as to how long that would take.

So I think perhaps if you framed it in your argument with your expectations, then that could be responded to.

MR. ELSON:  Thank you, Mr. Chair, and I won't expand on what kind of review we would be looking for, because we will do that in submissions, of course.

I have two more minutes left.  If the panel could turn to tab 9, please.  This is the National Transmission Grid study by the U.S. Department of Energy.  I would like to refer you just to one quick passage on page 60, and you can see it's underlined there. 

It says -- and I will read that underlined sentence and the next one:
"The costs of system losses are sometimes included in uplift charges borne equally by all transmission system users, which leads to inefficient use of the system.  More accurate pricing and allocation of transmission losses will lead to more efficient markets, because participant can see and respond to the true costs of using the transmission system."

Mr. Young, or anyone else on the panel, in Ontario, do we have uplift charges relates to transmission charges that are passed on through to end users?  Is that right?

MR. YOUNG:  I understand that the losses are charged to the uplift and then the uplift is ultimately, in some form or fashion, passed on to end user.

MR. ELSON:  Okay.  Thank you, I have no other questions. 

MR. QUESNELLE:   Thank you, Mr. Elson.  Why don't we take our lunch break at this juncture, and we will return at 1:45.  And I believe, Ms. Lea, you are up at that point.

Okay, thank you. 
--- Luncheon recess taken at 12:43 p.m.

--- On resuming at 1:45 p.m.

MR. QUESNELLE:  Good afternoon, please be seated.  Ms. Lea.

MS. LEA:  Thank you, Mr. Chair.

We have placed on your dais three large bundles of paper, which is Staff's compendium.  Apologies for the length, but we are just really keen.  I wonder if we could give it an exhibit number, please, K5.5. 
EXHIBIT NO. K5.5:  BOARD STAFF CROSS-EXAMINATION COMPENDIUM FOR THE PLANNING PANEL.


MS. LEA:  And I -- thank you.  And I believe that everything in that compendium is either taken from the record or has been shown to Hydro One, and if I am in error about that I am sure my friend will correct me.
Cross-Examination by Ms. Lea:

MS. LEA:  So gentlemen of the witness panel, just as a preliminary statement through this cross-examination I will be asking you in some detail about some of your plans and planned capital expenditures.

We are not suggesting that you don't need to spend money, but I think the thrust of my questions has to do with spacing, when does this have to have happen, that kind of thing, and also an understanding about how you made the decisions you did, so that would be the investment planning process as well, and then there are a few other questions at the end on other topics, but those are the main ideas behind my questions.

I wonder if we could begin, then, by looking at an undertaking answer that you kindly gave us a few days ago, and this is in the compendium at page 294.  It is Exhibit K4.2.  And in Undertaking answer number 3, the second chart, so that's the one there, yup, it shows the change in what Hydro One anticipated spending in 2017 and '18 at the time of your last rate hearing and what you're proposing now.

Now, I understood, I think, from Mr. Penstone in his examination in-chief that risk mitigation and avoidance of future higher costs were two drivers behind your decisions.

Can you elaborate on what has caused you to change your plan since your last rate filing?

MR. PENSTONE:  Thank you, Ms. Lea.  The rate filing -- the changes since the last rate filing are predicated on additional information that we have concerning our assets.  That additional information was as a result of testing that was done on our assets that confirmed their condition and in particular confirmed their end of life.

Another factor that informed the increases was the investigations that followed the insulator failure that occurred in March of 2015, both an internal investigation by Hydro One and a subsequent third-party investigation of the same incident.

MS. LEA:  So when we look at the answer that you gave to Staff Interrogatory No. 106, which is the second -- pardon me, the first page of our compendium, the four reasons there were given, but in your response to the first undertaking you clarify that and suggested that neither the reliability risk nor the nuclear refurbishment were primary reasons to explain the changes.  That left from interrogatory 106 customer engagement and -- customer engagement and the other reason, which I am -- I always use the hard copy.  Just a moment.  Emerging asset condition data.

So what you have told me just now falls under the heading of "emergent asset condition data"?

MR. PENSTONE:  Correct.

MS. LEA:  So what percentage of your capital spending is related to emerging asset condition data compared to the other reasons that you have given?

MR. PENSTONE:  So the need to proceed with the transmission line refurbishments was prompted by asset condition information, as was the need to proceed with the insulator replacements.

So if you are asking for a specific percentage I'd have to do some arithmetic.

MS. LEA:  I was sort of asking for a general sense of it, whether customer preference asset condition data, the nuclear refurbishments, where they rank in importance.

MR. PENSTONE:  So they were all considered in terms of developing the plan.  The primary influences, the predominant factor that led to the plan, was the asset condition assessment.  The customer consultations led to small adjustments to the draft optimized plan that we had provided.

The nuclear refurbishments goes to your question, Ms. Lea, concerning pacing.  And that is the point that we anticipate that as these nuclear refurbishments continue and get larger, as more units are taken out of service, our ability to actually execute the work will be more complicated because of the challenges of getting the necessary outages.

MS. LEA:  We read in the Navigant report, which was Exhibit B2, schedule 2, tab 1, attachment 1 -- it's not in the compendium, and I don't think you need to look at it -- there was a recommendation there that Hydro One maintain a project backlog of 20 to 30 percent of capital spending.

Was any of your decision-making around this application directed to that recommendation?

MR. PENSTONE:  No.

MS. LEA:  Are there any other drivers that we haven't yet discussed that we need to know about?

MR. PENSTONE:  No.

DR. ELSAYED:  Mr. Penstone, if I can just interject for a second, clarify an answer that you provided to Ms. Lea.  You were saying that the primary reason for the change is the asset condition assessment.

Does that suggest that the approach that you have been using -- there has been a change in the approach that you are using for asset condition assessment as a result of the failure of the piece of equipment that you referred to?

MR. NG:  Dr. Elsayed, no.  The big change come from the asset condition informations; namely, the insulator, and the availability of a new product to make tower coating more efficient.  Also, the time that we have taken to do a proper and in-depth reliability analytics, which highlighted the fact that over the past five years 69 percent of our SAIDI minutes is due to line-related asset failure.  That's what prompted us to take a closer look at line asset.

DR. ELSAYED:  Thank you.

MS. LEA:  Thank you.  And for the benefit of the court reporter, I think you used the term SAIDI, which is all in capitals, SAIDI; is that correct?

MR. NG:  That is correct.

MS. LEA:  Thank you.  And what does that stand for?  System average interruption duration index?

MR. PENSTONE:  Index.  Well done.

MS. LEA:  Awesome.

MR. NG:  Yes.

MS. LEA:  Thanks.  Now, I wonder if we could look at page 261 of the compendium, which is a chart that was attached to one of the undertakings that you kindly answered for us, and we see on this chart in this first page and the subsequent pages that quite a few of these reasons given are scheduled change and scope change.

Can you tell us what those designations mean and give us an example?

MR. NG:  Specific to scope change, the example S01 Beck Number 1 --


MS. LEA:  Yes.

MR. NG:  -- the Beck in 2014, there was a plan to replace a switch yard, and today's plan is that we do not need to do that.  It's just replacing of the equipment in the back of one switch yard that will be a scope change.

In terms of schedule change, S05, Cherry Wood TS, that particular investment involved replacement of air blast circuit breaker at Cherry Wood.  What happened there is due to the retirement of Pickering and the upcoming work at Darlington, we moved the schedule a little bit to optimize the outage planning schedule that OPG has in place so that we can minimize the system outage requirement.

MS. LEA:  Okay.  And do you have any sense as to what percentage of the total cost of these projects -- that is, the projects listed in this chart -- the explanation is scope or schedule change? 

And again I am not asking for a calculation so much as a round estimation. 

MR. NG:  Ms. Lea, without going through detailed calculations, I cannot offer an answer.  There is scope change, there is schedule change, there is a refinement of estimates; some go up, some come down.  I don't know.

MS. LEA:  Okay, that's fine, thank you.  If we want, we can look at the numbers, thank you.

I wonder if we could look together at page 11 of the compendium, which is another Staff interrogatory answer.  And I am looking particularly at section E, so that's on page 11 of the compendium.

The question had to do with ranking projects, if the Board does not approve the entire capital budget.  And you had an indicated you had prioritized the proposed investments in the form of an optimized portfolio of investments and, if there was a reduced approval level, you would reduce your work program.

Now do you establish a maximum annual capital expenditure threshold, or a capital envelope, before you create or finalize your proposed portfolio of projects?  Do you think about the big number first? 

MR. PENSTONE:  We generate -- sorry.  As described in our investment planning process evidence, we arrived at a draft optimized plan. 

We then take that plan and we go through the process known as stakeholder engagement.  That stakeholder engagement confirms the extent to which that optimized plan can actually be executed, and that we have the resources necessary to execute it. 

So long as we have the resources that validates our ability to perform the work in the plan, we proceed to the next step. 

The other point I should make is that in this particular plan, it's the stakeholder engagement step where the results of the customer engagement were incorporated into the plan. 

So the short answer is, we start with the plan.  We don't start with a cap in terms of capital expenditures.  As we go through the stakeholder engagement process, our execution lines of business will come back to us and say we can't do any more of this work -- as an example, this amount of work.  So the cap will be established at that stage.

MS. LEA:  So I think I am hearing that you certainly take into account resource constraints.  But as I think was pointed out in an earlier cross-examination on Tuesday, in a sense you are not hearing from the end-use customers who pay the bill, although you are talking with the customers who serve the end-use customers.

Is there not a point where Hydro One would say it's too much money to do what we propose? 

MR. PENSTONE:  So again, as part of the investment planning process, we consider the optimized plan and its affect onsets and reliability.  We consider the customer needs and preferences, and we also consider the rate impacts. 

And we then, through discussions, arrive at or confirm that what is the equilibrium point that balances those three considerations. 

So rates are considered when we are able to determine the impacts of that plan, and also weigh those impacts against what our customers have advised us are their priorities.

MS. LEA:  So for this application, did you reduce any proposed work for fear of causing rate impacts? 

MR. PENSTONE:  We did not reduce work.  We saw that the outcome of the plan was within the levels that our customers had indicated that they would accept a modest increase in order to mitigate reliability risk considerations proposed, and we stopped there.

MS. LEA:  Okay.  Later on in that same page, in that same section E, you say that the expected outcome is an increase in reliability risk -- this is if some approvals are denied -- and potential future deterioration in actual reliability performance.

Now, in past years, have you consistently completed your sustaining capital projects that you have had approval for? 

MR. NG:  In the past year, there have been cases where a project got delayed, a project got done on time; it's a mixed bag. 

But that said, the company performance over the last year and this year is good.  We are able to deliver majority of the work program. 

MS. LEA:  All right.  And where you failed to do that, have you noticed an impact to reliability, because your reliability numbers seem pretty good? 

MR. PENSTONE:  So, Ms. Lea, before Mr. McLachlan starts to talk about equipment performance, as we've described in our evidence and as we've described in our customer consultations, reliability, that SAIDI and SAIFI number, depends on a number of factors. 

Equipment performance is the factor that we can control through our sustainment programs.  So I think I will ...  

MR. McLACHLAN:  I will speak to this, Ms. Lea.  Just let me find that reference here. 

MS. LEA:  Please.  And, perhaps, Mr. McLachlan, if you are going to speak to equipment performance, you could let us know if different assets have different reliability impacts as well, what are the most important ones with respect to reliability. 

MR. McLACHLAN:  Certainly, I'd welcome that. I'd like to draw your attention to Exhibit B 1, tab 1, schedule 3, page 26 of 29, if you could just bring that up.

And if I can just clarify your question again that you just asked us?

MS. LEA:  I think there were two parts to it.  The first is: In some cases, you have not completed proposed sustainment work.  Nevertheless, your reliability remains good.  So does that mean those projects did not have an impact on reliability? 

And the second part of the question was: If there is a difference in the type of asset and how different types of assets impact reliability, that would be good to know.

MR. McLACHLAN:  Okay.  I will deal with them as two separate issues to speak to.

MS. LEA:  Sure.

MR. McLACHLAN:  The first issue about whether the deference or the incompletion of capital projects in the past have had an impact on reliability performance, on this page here, page 26 of 29, is the benchmarking that we do with the Canadian Electricity Association around the unavailability of equipment from a lines perspective and, at the bottom, from a stations perspective. 

What you see at the bottom is our stations equipment unavailability metric.  We have -- the stack is higher the last few years.  Underneath that, what this is is station equipment that we benchmark with other Canadian utilities on.  So it is transmission-level equipment that all of the peers have.  So this is transmission transformers, transmission breakers. 

At the chart that's above it, figure 12, that is transmission lines. 

And what we have seen is that we have had an increase in our equipment failures that have happened over the past few years, as Mr. Ng can speak to, regarding the condition assessments and the condition of assets that are -- that he is targeting to replace.

In regards to, has the deference of sustainment capital on stations had a direct impact on to the reliability performance, it's difficult to give a comment in a near-term time frame.  When you look at performance, and in this case this is the unavailability of equipment, unavailability of equipment is going to have an impact on reliability, if it is to your second question, which I will speak to in a moment, if it's the right equipment in the right place at the right time to cause a problem for reliability.

What we have seen is that when you have -- when you have reliability measures, the reliability measures are backward-looking.  So they are lagging measures.  So if you institute an investment execution, then what you should see is material change with any luck in the short- to long-term afterwards.

In this case the deference of an individual investment, it's hard to say whether it has impacted reliability in that localized area.  We would have to take a look at the exact -- if it's an investment at station X what was the performance of the delivery points at station X.  We don't have that detailed analysis here at this level, but what I'd like to speak to as well then is the second question, which is, which assets are the key assets that have an impact on reliability.

And I think the easiest -- I think this slide appears twice in the evidence, but the easiest place to find it is in our customer consultation deck that we shared with customers.  If you can just bear with me, I am trying to find --


MR. PENSTONE:  So as Mr. McLachlan is getting the reference, Ms. Lea, I can confirm that in the past we have had incidents where delays in replacing transformers caused outages.  We actually had the transformers that we were intending to replace fail before we were able to replace them.

Notably, we had a failure at our Richview transformer station.  The transformer that we were planning to replace and actually had the new transformers on-site, failed, caught fire.  The fire subsequently spread to another transformer.  That caused an outage in the Toronto region.

More recently we had an outage of a transformer at our Bridgeman transformer station, which again had been earmarked for replacement, which we were on the cusp of replacing.  The transformer failed, and that led to an outage.

MS. LEA:  Thank you.

MR. McLACHLAN:  I have found the reference number.  It's Exhibit B1, tab 2, schedule 2, attachment 2.  And the page that I wanted to reference is page 13.  This slide, which we have in our customer consultation deck that we shared with our customers, was the -- and Mr. Ng spoke to this briefly here a few minutes ago -- was that this is the historic contribution from an asset class/asset type perspective to our SAIDI, our duration of interruption minutes, and what this shows is that over the past five years 69 percent or basically seven out of every ten minutes of our interruption time on our transmission network has been from a lines component.  So that lines stack is comprised of the various lines, I will say sub-classes, insulators, conductors, and so forth.

The other two classes that contribute to make up an 85 percent portion or weighting of that is the transformers at 9 percent and the breakers at 7 percent.

The remaining classes account -- you know, there are several classes that are down in the "other", but they account for minor contributions.

MS. LEA:  Okay, thank you.  I wonder if we could look together at page 32 of the compendium, and that's the Navigant transmission total cost benchmarking study.  And one of the reasons I asked you the questions I did was at 

-- yeah, I am pretty sure it's at page 32, this statement.  It's near the bottom of the page, and they say:

"In a recent study by the CEA for multi-circuit supply delivery points, Hydro One was shown to be performing well when compared to other Canadian companies when it comes to frequency and duration of actual interruptions."

And then at page 34 of the compendium it also states that Hydro One's total expenditure for transmission lines and substations was among the lowest in the peer group for 2014.  And that sounds to me as if, congratulations, Hydro One has committed superior performance based on lower, that is, historical cap ex and op ex spending levels.

Why, given the performance that you have, do you feel the need to increase your spending so significantly?

MR. PENSTONE:  I think, Ms. Lea, this goes to the issue of reliability risk.

MS. LEA:  I knew we would get there sometime, sir.  All right.

MR. PENSTONE:  The SAIDI and SAIFI and the conventional reliability metrics, our ability to perform well, and our objective, of course, is to be in the top quartile of Canadian utilities, is due to a number of factors, not the least of which is the configuration of the network itself and a redundancy that exists in particular in the southern Ontario network.  That redundancy masks the fact that equipment has been failing.

So as Mr. McLachlan pointed out in his -- recently in the exhibit, equipment failures are increasing, yet reliability, to your point, doesn't seem to be affected.

Our thesis is that, while reliability hasn't been affected yet, the risk that it will be affected in the future needs to be addressed through the levels of capital expenditure that we're proposing.

MS. LEA:  So do I hear you say, then, that you are not comfortable with continuing to rely on redundancy as a preventative for outages and so on?

MR. McLACHLAN:  I don't think I would -- I was just about to add something.  What you just said, I don't think I would agree with what you just said, as far as, we are not going to continue to rely on the redundancy.

First of all, we have a 70 percent redundant system, and the reason that we have that is because we do want the redundancy in our -- we would like redundancy at 100 percent level.

But I would like to just draw your attention back to the exhibit that we had up on the screen a minute ago for a statement, not this one, but the one that is the Exhibit B1, tab 1, schedule 3, back to the charts that we just showed about the unavailability of transmission lines, Exhibit B1, tab 1, schedule 3.

So go down to page 26 where the charts were.  And then if you can just go forward to the next page, page 27.  I just wanted to draw your attention to the top lines, 1 to 4.  Just to read it into record -- it's already in evidence submitted, but:

"Equipment performance is a leading indicator of future system reliability.  By the time system reliability has measurably degraded, equipment performance will have deteriorated and a significant increase in asset level investment to return to historical reliability levels is required."

I just draw your attention to that because there was also a statement -- I won't take you to it -- in the IPSOS Reid report.  If I needed to, I can, but it was -- and I will paraphrase to say that basically it said by the time that you see the deterioration of reliability it's too late.  Basically that is what this is kind of saying in the same perspective, is that equipment failure is a leading indicator.

As we have an increase in failures of station equipment and of line equipment, we -- the risk is increasing underlying it, because as you have more failures it is going to naturally start to hit reliability in some regard.

That is just what I wanted to add, thank you. 

MS. LEA:  Thank you.

MR. NG:  There is one more point I wanted to add to it.  We spent quite a bit of time to talk ability SAIDI and SAIFI as a lagging indicator, and we touched on reliability risk modelling as well.  I want to make sure that it's clear that the requirement to undertake the investment to deal with the conductor and insulator is based on the fact that this set of assets have clear testing report to show that they have reached end of life.  They can no longer be relied upon to perform the function as intended. 

In the case of insulator, 37 percent of tested unit failed below ratings.  That is a big number, and that is a safety and reliability concern that we have to deal with. 

MS. LEA:  Thank you.  And I will certainly want to speak more about the insulator program, and get the details of it.

I was wondering, though, still staying with the sort of overall questions, as you're aware, this Board may or may not approve the spending level that you propose.  Did you run scenarios for different levels of capital expenditure, so for example, different project permutations if a certain amount of money is not available to you?

Did you undertake an economic analysis about that? 

MR. PENSTONE:  No.

MS. LEA:  What projects would you drop, if any, if this Board denies some of the capital spending that you propose? 

MR. PENSTONE:  I don't think I can answer that at this time, Ms. Lea.  We would have to repeat our optimization exercise to be able to arrive at which projects would be deferred as a result of a decision like that.

MS. LEA:  So is your evidence that the portfolio you have put forward is optimized -- produces the best reliability results for the least capital investment through the use of your optimization tool.  Is that how I understand your evidence? 

MR. PENSTONE:  The evidence is these are the levels of investment that are required, both in terms of the total expenditures and the areas in which the money should be spent in order to address the deteriorated states of our assets.  It is also the level of expenditure that we believe meets our customers' needs and preferences and also results in a rate impact that, through the customer consultation process, our customers have indicated -- I want to say is reasonable.

DR. ELSAYED:  Can I ask a clarification again on that? Your investment plan is a five-year plan, is that correct? 

MR. PENSTONE:  Correct.

DR. ELSAYED:  How do you draw the line in any given year?  Like you have an optimized list of projects.  How do you determine which ones are to be done in year one, versus year two, versus year five? 

MR. PENSTONE:  So the planners identify through the planning process, they come up with the candidate investments and they identify the risks related to those candidate investments.

So the optimization should identify what projects have the greatest impact on mitigating risks; those would be the ones that we would give a priority to.  Subsequently, others would be deferred.

DR. ELSAYED:  Deferred within the five-year period, or beyond the five-year period?

MR. PENSTONE:  I should probably use a better phrase than deferred; executed later in the plan.

DR. ELSAYED:  Okay.  And what if your process results in significant variability from your to year?  What if the expenditure in year one is three times the expenditure in year two, and so on?

Would you do anything to try and smooth out the capital expenditure profile? 

MR. PENSTONE:  We actually don't have that situation where it's --


DR. ELSAYED:  Like does it happen, generally speaking, that there is some consistency in the level of expenditure from year to year? 

MR. PENSTONE:  So where the inconsistency generally arises is in the development capital projects, where those are projects that are generally prompted by circumstances that are outside of our control. 

You know, a good example is the Clarington project, which is approximately $300 million so that would create a lumpiness in our plan.  To address that, projects like that have resource and outage implications to us.  Those implications would consequently have an impact on sustainment projects, and may cause them to be delayed. 

So the sustainment projects and the sustainment plan 

-- sorry.  The plans that we have got for sustainment projects, you don't see that large permutations within them.  They are growing, but they are growing at -- I am going to say a consistent pace.  The unknown ones that contribute lumpiness are the development capital projects.

DR. ELSAYED:  One more question.  You said one of the key considerations in developing your plan was customer input. 

What if the feedback you got from customers was that what you are proposing is very high, and you should reduce your proposed capital program?  What would you do as a result of that feedback? 

MR. PENSTONE:  We would certainly have taken that feedback and looked at what the consequences would have been to do that, and we would -- and this was the whole purpose of the consultation, to make sure that customers understood that what the implications to reliability and reliability risk would be at reduced capital expenditure levels.

If our customers had come back to us and say we are not so concerned about your reliability performance, we would have translated that to say, well, we need to rethink whether it's a proper business objective to be first quartile reliability relative to other Canadian utilities.

We would have gone back and talked to our planners and said, all right, if we want to degrade reliability in the future, and this is what our customers are prepared to look at, in what areas do we believe costs should be reduced -- I shouldn't say costs, investments should be reduced, and that we go into this with our eyes wide open.

Now, having said that, these investments are -- a number of investments are prompted by the need to not only address reliability considerations, but there's other factors that prompt them as well -- health and safety factors and environmental factors, to name a couple.

So we would have gone back, we would have revisited the plan.  But I can assure you we would have also advised within this application the Board and our customers; here are the implications of a reduced plan.  We would have made it clear what the reliability risk would have been.

DR. ELSAYED:  Okay, one last one, I promise.

MR. PENSTONE:  One last, last question. 

DR. ELSAYED:  Your prioritization process, presumably, is structured in such a way that projects at the top of the list have the most impact on reliability and at the bottom of the list, have the least impact on reliability.

MR. PENSTONE:  I want to just expand on that a little bit.  The higher priority projects have the greater impact on business objectives. 

So we have an if you remember of business objectives, reliability being one of them, health and safety being another, customers as well, thank you.  So the optimization considers the extent to which these investments address all the risks associated with all of those business objectives, not just limited to reliability. 

DR. ELSAYED:  So it's fair to say that if you were to make any modifications to your list, you will start at the bottom of the list? 

MR. PENSTONE:  In terms of deferring investments? 

DR. ELSAYED:  Yes, yes. 

MR. PENSTONE:  Yes.

DR. ELSAYED:  Okay, thank you.

MS. LEA:  Thank you Dr. Elsayed.  I wonder if we could look together, please, at page 13 of the compendium.  That is an excerpt from Exhibit I 1-18, Staff IR 18.


I was interested in what you said in your examination in-chief about reducing future rate impacts. This appears to show your sustainment work volume over a fairly lengthy period, and it looks as, to us, as if the pace of the ramp-up that you are doing over the next two years, or '17 and '18, will create a demographic bulge again in your asset fleet.

Won't this keep happening?  Won't you be facing large replacement problems on a recurring basis?  So you will have a subsequent replacement project bulge that will have to be addressed by future customers?

MR. PENSTONE:  The short answer to that would be, yes.  And the reason being is -- and I am going to step back and take a fleet-wide perspective of all of our assets.  And typically the need to replace assets is -- can be modelled based on demographics.  The actual replacements is all asset conditions, as Mr. Ng talked about previously.

We are now dealing with replacing assets that were put into service during periods of high economic growth in the province that existed '50s, '60s, and '70s.  There was a lot of our network was built in that period.  Consequently we are replacing it ideally at the same pace at which it was built --


MS. LEA:  I under --


MR. PENSTONE:  -- and that will kind of lead to, 40 or 50 years from now, my successor is going to be looking at a demographic bulk of assets that he needs -- or she needs to develop plans to ensure their continued performance.

MS. LEA:  Wouldn't it be better to spread it out a bit?  I mean, I know you have certain demographics of your assets, but could you not replace based more -- I know you replace based on condition, but could you not take more account of condition and spread this bulge a bit?

MR. PENSTONE:  So again, we could spread it out.  The difficulty or the outcome of doing that is we would then accept the fact that we are not replacing assets that are at their end of life right now, we are going to defer that replacement in order to sort of extend it over a larger period of time.  That's possible.  But we want to ensure that people understand that that particular tactic or strategy results in increasing risk.

MS. LEA:  So it results in increasing risk, particularly when we come to look at reliability risk, that is the risk that you are talking about.

MR. PENSTONE:  Correct.  But again, Ms. Lea, I want to also point out that in some cases failures of this equipment can also result in other risks as well.

MS. LEA:  Yup.

One question specifically.  If we look at page 14 of the compendium, it's in answer to Staff IR 60, and it's part (a) of that, and you indicate here that between 2012 and 2015 redirection of capital funds was not required to stay within the approved capital envelope as you underspent your capital budget.

What we were wondering about there is the ice storm occurred in 2013, late 2013, and we noticed with the other utilities that we regulate that this weather event had a very large impact on the capital budgets of some utilities, and I know they are smaller than you are.

How are you able to respond to that weather event without even spending the whole of your capital budget and not redirecting?

MR. NG:  Ms. Lea, specific to the ice-storm damage, majority of them are in the distribution side of the business, not transmissions.  So we never had to repair a lot of transmission circuit at all.

MS. LEA:  Okay, all right, thank you.  Would you say that your budgets were, as you underspent them, were initially too high then?

MR. PENSTONE:  In particular to budgets related to responding or repairing equipment that were damaged during storms, typically those budgets are established based on an average of the costs that would have been incurred in past years.  There are occasions when using that average expenditure results in a difference between what you actually incur, and the difference can be in both directions more or less, depending on the weather and storms that you experienced at that time.

MS. LEA:  Okay, thank you.  I'd like to move now to some discussion of the reliability risk tool that you have brought forward.  And do I understand correctly -- and I am quoting here from your evidence, and this evidence, if you wish to look at it, would appear at page 18 of the compendium, line 13.

I think you have indicated the reliability risk, this tool, is used by Hydro One to gauge the impact of its investments on future transmission system reliability and also to provide a directional indicator to inform the appropriate level and pacing of sustainment investments.

But you don't use it to specify asset needs and investments to choose specific investments; am I correct about my understanding there?

MR. PENSTONE:  That's correct.

MS. LEA:  Okay.  And I think you also explained during the technical conference that the reliability risk values are not predictive of SAIDI index outcomes; is that correct?

MR. PENSTONE:  In the short-term that's correct.

MS. LEA:  And is it also true that in the short-term they are not predictive of SAIFI or CAIDI index outcomes?

MR. PENSTONE:  That would be correct as well.  But I would say that if over the course of a number of years you were making investments that reduce reliability risk, it is fair to say that you would expect the contributor to unreliability due to equipment performance would be reduced.

MS. LEA:  But with this tool how do you know that?  Because as -- I haven't heard yet -- and perhaps I missed it -- how you have tested this tool to see what it actually -- how relevant it is in the real world.

MR. PENSTONE:  So, umm, you are correct, Ms. Lea.  We haven't actually seen or had the experience of, is this model reflective of what we expect to occur.  But I will say it's based on some well-established mathematical concepts of survival analysis.  All right?  And it uses three key inputs:  The hazard curves, which provide a conditional probability of failure of various types of assets, and Hydro One's asset curves were developed from a report that was commissioned by -- that was undertaken by Fosters Associates.  It also considers the demographic distributions of our assets, and it considers the proposed number of units to be replaced in our transmission system plan.

We believe that this particular model provides a linkage that our past practices of describing to the Board and to our customers what are the outcomes of our investment plan, they didn't do.  In the past the conversations would be, well, if you proceed with an investment plan this is the impact of the number of assets that will be beyond their expected service life.

Now, as we all learned at the technical panel, the concept of expected service life, even though it's defined in the application, is not one that's particularly well understood or grasped.

MS. LEA:  It's bit slippery.

MR. PENSTONE:  Yes.  And that goes to my second point.  If we are going to go and speak to our customers and explain to them what are the outcomes or benefits of our investment plan, I can tell you from my own experience that if I sat across the table from the executive that runs a refinery in Sarnia and told him that our investment plan would reduce the number of assets that were beyond their expected service life, his response would be, So what? 

And that's a very good response, because it doesn't link anything to the service that Hydro One provides to the customer.  And the service that we provide to the customer is largely reliability.  So we need to be able to be very succinct and say to our customers what are the expected reliability outcomes of our investment plans at various levels.


MS. LEA:  I accept, Mr. Penstone, that that would be a very desirable thing to tell your customers, and that's the sort of information that's valuable.


I guess what I am trying to understand is whether this tool in fact provides any valid, reliable information in that the way.


Now, Dr. Elsayed on Tuesday suggested that perhaps the tool could be tested using historical performance, to find out if it correlated to actual reliability in the past.  Is that something that's possible? 


MR. NG:  So the first thing first.  It is an outcome measures; it's used to gauge the outcome of the investment plan.  When we looked at developing the outcome measures, the focus was on sustainment investment.  So what it means is that if we look at the three asset type that we have chosen to be part of the input parameter to the model, it is breakers, transformers and lines.  And those we looked at in the next two years, what would be the sustainment requirement to replace these three assets. 


The reason being in the sustainment world, when I go in there to replace an asset, they tend to be the older ones.  They have been serving customer; there is a reliability impact to them.


Development got left out, because typically they come in here and build new line, build a new circuit.  They are not immediately impactive to the customer. 


So when assessing the system reliability risk, we limit ourself to only sustainment.  To go back, to try to test the model from 2011 to 2015, it would not be an apple-to-apple comparison because the mix of investment that we did between then and now is quite different. It would not be indicative. 


MS. LEA:  Okay, thank you.


DR. ELSAYED:  Just --


MS. LEA:  Please.


DR. ELSAYED:  I have to clarify this.  What if you limit it to a certain asset type? 


MR. NG:  What if I -- why did I limit that?


DR. ELSAYED:  You go historically and look at models based on the information that you have for the last X number of years to determine what the reliability risk would be for a certain portfolio, for a certain asset type and a certain portfolio of investments, and then look at the actual reliability for that year versus what the model predicted. 


Why is that not possible?  And as I said on Tuesday, that is -- you remove any unusual impacts such as weather-related issues. 


MR. NG:  So are we discussing trying to link reliability risk number to actual reliability performance? 


DR. ELSAYED:  Yes, yes.


MR. NG:  I think Mr. McLachlan on Tuesday has given the explanation why that's difficult to do.  The linkage is --


DR. ELSAYED:  Sorry, Mr. McLachlan's answer were related to future prediction, and then an exchange that he and I had went back to using historical information rather than predicting the future, to calibrate the model basically.


MR. NETTLETON:  Dr. Elsayed, I am wondering if that might be something -- I just want you to have the best evidence, and I am just wondering if that's something that the witnesses could think about and not do this from the position that they are in right now, which is answering questions of the board. 


If that's something that the witnesses -- that you would like the witnesses to think about and get back to you, maybe that's the best way to do that.


DR. ELSAYED:  Absolutely.  I just want to make it clear what it is that I am looking for.


You are relying very heavily -- correct me if I am wrong -- on reliability risk as a parameter to determine the right level of investment that you are proposing to this Board.


MR. PENSTONE:  Actually, we're not.  What we're establishing in this application is -- it's predicated on asset needs, the asset risk assessment process that we did, the condition of our assets, the utilization, criticality and so forth.


The reliability risk model takes the entire proposed investment plan in aggregate and it tells us, if we implement this plan, what is the expected impact on transmission system reliability risk. 


That's how it's being used.  It's used as an outcome measure to give us a sense of if we implement this proposed plan, where do we believe reliability risk will go.  That is the purpose of the reliability risk model.


We could go through this exercise and remove reliability risk as a consideration.  The evidence all goes back to asset condition to drive the need to make the investment, and to drive the need to make those investments at a particular pace. 


A reliability risk model would be useful to us if, as a result of these hearings, we are going to implement a different plan, we would look at the aggregate impact and have a sense at that time where we could expect reliability to go as a result.


This application and the need for investments, specific investments, is not related to the reliability risk model.  It's a simple outcome measure of the total investment portfolio.


DR. ELSAYED:  So, two things.  Do I understand you correctly then to say that if you did have the reliability risk model, you would have come up with the exact same portfolio of projects that you have in front of us? 


MR. PENSTONE:  That's correct. 


DR. ELSAYED:  Okay, that's one.  The other one is to address your issue about if we were to reduce what you are proposing as your investment program, you are saying that you are going to trust your model to tell you what that reduction would do in terms of affecting your reliability risk.  Is that correct? 


MR. PENSTONE:  That's correct.


MS. LEA:  I am sorry, I did not hear whether that was a can or cannot rely.


DR. ELSAYED:  He will have to rely on the reliability risk model to tell him what impact that reduction would have on the reliability risk.


MR. PENSTONE:  Correct.


DR. ELSAYED:  My question is:  How would you determine then, in turn, what that reduction would mean in terms of actual reliability, as opposed to just reliability risk?  That's why I am struggling with establishing, that relationship.  And if you need more time to think about it that's fine.


But the question that I am putting before you is:  Is there any way, using either historical data or otherwise, to establish a relationship between reliability risk and actual reliability?  And I don't need the answer right now.


MR. PENSTONE:  Well, I can almost give you an answer right now; it's that I don't know.  I mean, it would be easy -- if we were able to come up with a model to estimate the direct impacts on reliability of investments being made or not made, we would have presented it as part of the application.


But as we have described in the application, the actual reliability that's experienced by our customers is also influenced by these other external factor, and we also recognize the fact that even though assets are at their end of life, it doesn't mean that they are going to fail tomorrow. 


We can't tell anyone with confidence that because something is at its end of life, exactly when it's going to fail.  So that's the challenge of being able to link end of life assessments with a direct impact on SAIDI or SAIFI.  

The other challenge, though, as I think Ms. Lea referred to earlier, is we can have a lot of equipment fail because it's at its end of life and it's transparent to our SAIDI and SAIFI measures because of the redundancy in our system.

So that -- and this is why, sir, that we really weren't able to make that direct linkage to SAIDI and SAIFI, but we were able to derive a model that says, all right, here is the extent to which your current reliability is going to -- you can expect it to be at risk in one direction or the other.

DR. ELSAYED:  Is reliability risk a number or percentage or -- what is the outcome of the model?

MR. PENSTONE:  It's -- again, it's a relative measure --


MS. LEA:  If we look at page 20 of our compendium, you will see a chart that shows some values for that.  That may help.

MR. PENSTONE:  Right.

DR. ELSAYED:  So it's a percentage?

MR. NG:  The number in Table Number 2, the bottom row down, is the relative change to present day's reliability risk number.  The 2 percent change is measured from January 1st, compare the risk at that day versus two years later once we have undertaken the investment and replaced asset, what would be the risk at that time.

DR. ELSAYED:  So that's the change in two numbers.

MR. NG:  Yes.

DR. ELSAYED:  I guess my question is, what is each number?  Is it a numerical value?

MR. NG:  It's a numerical value.

DR. ELSAYED:  Okay.

MR. NG:  And I think there is a Board IR on -- I believe it's 15 -- that will take us through the calculations, which shows how we derived the number.

DR. ELSAYED:  Okay, thank you.

MR. THOMPSON:  Can I just add one simple question here. You mentioned the Foster report as having some input into the development of this model.  And I see from the evidence that you mentioned, B1, tab 2, Schedule 4, Hydro One received that on August the 19th, 2014.  Does that sound right?

MR. NG:  Yes.

MR. THOMPSON:  Okay.  And so my question is, when was this model born?  2014?  Like, I sort of think it as R2D2, you know, sort of, you know, when did it come into existence in terms of your application of it?

MR. NG:  The Foster report was given to us -- we got it in 2014.

MR. THOMPSON:  Right.

MR. NG:  Within the report Dr. White's date asset failure analysis and survivor analysis, so the report itself has multiple output.  One of the output happens to be the hazard functions, the hazard rate.  We had that since 2014.  The risk model itself was developed earlier this year by using the hazard functions that was provided by Dr. White.

MR. THOMPSON:  Oh, earlier -- you mean in 2016?

MR. NG:  Yes, this year.

MR. THOMPSON:  That's the first time you started to apply it?

MR. NG:  Yeah.

MR. THOMPSON:  Roughly what time frame?  Before the initial application was filed, which was in May?  I think there was an update in July.

MR. NG:  The development of the model started late December, early January, so by February we had a working model.  That's how we were able to use it to prepare the customer consultations slide deck information.

MR. THOMPSON:  Thank you.

MS. LEA:  Thank you.  One note, I think I found the page you were talking about, Mr. Ng.  It's Exhibit I, tab 1, schedule 15, as you said, page 6 there is a calculation chart on that page.  I wonder if that's the one you are referring to.  It's not in our compendium -- oh, it is, oh, it's page 10 of our compendium, beg pardon.

I have no particular questions about it, but I just wanted to ask if that was in fact what you were referring to.

MR. NG:  Yes, that's what I was referring to.

MS. LEA:  Okay, thank you.  So gentlemen, what surprises me about the evidence that I have just heard is the statement that your proposed capital spending would not have changed even in the absence of the reliability risk tool, coupled with what I understand to be the case, that you based almost your entire customer consultation presentation on that results of the reliability risk tool.

Is there not some difficulty here where whatever they said about the reliability risk that they were presented with you would not have changed your portfolio?  I am not understanding how those -- how you can use that for your customer presentation when in fact it doesn't have any effect on the portfolio that you propose.

MR. PENSTONE:  I think, Ms. Lea, the point I was trying to make is the optimized set of investments is not linked to the reliability risk model.

MS. LEA:  Um-hmm.

MR. PENSTONE:  The reliability risk model enabled us to communicate to customers, here are the implications at different investment levels of the impact to the service that we provide to them, which is essentially reliability, and how that service may change in relation to the investments in our transmission system plan or the -- and we described to them at various levels of investment what the reliability risk outcome would be.

So we used that as a mechanism to get their feedback in terms of to what extent and in particular what are they prepared to pay for to mitigate reliability risk.

MS. LEA:  Okay.  I think I understand, as I said earlier, the benefits of such a tool.  But -- and perhaps this is more of an argument than the continuing question, and I am not going to argue about it.  If it doesn't have much relationship to real-world reliability, what value is it to customers?

MR. PENSTONE:  I think what value -- so a couple of things.  When we described this to our large users, they understood the notion of risk, that like Hydro One they were in the same -- they were challenged with the same types of issues that we were dealing with, and they also accepted the fact that they manage risk and we manage risk.  There is nothing certain that we can declare or provide to them.

We can say, though, with some certainty, that if you don't replace end-of-life assets there will be consequences.  We needed to be able to describe what those consequences might be at different expenditure levels.  And we sought their feedback to say, at this level and at this rate impact are you prepared to accept the potential consequences?  That's how that information was used.

Now, by the same token, that reliability risk model is also going to help planners.  So it fulfils two objectives.  It enables us to communicate with customers and describe the outcomes of our investments at a better level than just simply saying our expected service life of our assets is going to change, and it also enables us as planners to get a sense of the direction or the impacts of various investment levels in our transmission system plan.

MS. LEA:  Okay.  Thank you, sir.  Just, I think, one more question about the reliability risk model.  Does that calculation take into account at all the criticality, the customer delivery point criticality, of different points in the system?  Is the -- maybe I will leave it at that.

MR. McLACHLAN:  I think the answer that I would give to that -- C.K. is the one that actually has the, I will say the ownership of the reliability risk model, but it doesn't take into account what you just stated was like criticality of a customer delivery point within the system, because it's a model that's applied at a fleet level.

So it can't take into account that at this location this type of load is more critical, nor have we defined what's meant by "critical" here.  There is critical from a customer's perspective, there is critical from a network perspective.

MS. LEA:  Um-hmm.

MR. McLACHLAN:  I would like to just add one piece to this, because I know you were about the close off the reliability risk model.

I was there, as you are aware, on panel 4; I was part of the customer consultations.  It occurred to me this is not documented in the IPSOS report, but at least two of the customers in particular, when we hit the point of the presentation where we talk about reliability risk versus reliability performance, do you understand the difference we got everybody to acknowledge throughout the whole presentations,

Two of the customers in particular, and this occurred for us in the first week, and these were both customers that are off of Southern Ontario's multi-supply system.  For them, the concept was very easy to understand, because the analogy that the one used with us was that your reliability risk model, from our perspective, is very much like giving me a long-term plan for when you are doing a planned outage on one of the two supply circuits.

Because when they go from a two-supply system down to a one-supply system, they feel even if the weather is perfect outside, that they're at a higher risk, because they know they cannot withstand any first contingencies after that.  The first contingency is going from two supplies to one.

So for those customers that -- you know, they have the pressure of production and delivery and financial Implications, they understood the concept of trying to get a leading indicator, because they also understood that looking at SAIDI and SAIFI results are lagging indicators. 

I am just offering that because from a multi-circuit customer perspective, they see that they are at risk as soon as they go to one supply.  When they are on one supply, they are in the same network situation as almost all of Northern Ontario.  But they become very nervous, because they recognize their risk just went up.  Thank you.

MS. LEA:  Okay, thanks.

MR. QUESNELLE:   Ms. Lea, can I beat this to death here, but I was going to ask --


MS. LEA:  I am appreciating all the help I am getting.

MR. QUESNELLE:   Mr. McLachlan, I was going to ask this question, and what you've just hit on is something I wanted to further explore -- and this is going to be hypothetical, but just the theory of the model.  Maybe I will put out a hypothetical scenario.

If this was a greenfield project and we built Southern Ontario tomorrow with all this redundancy that it has, and for the first fifty years there hadn't been an outage, but you had never replaced anything either -- you hadn't replaced equipment, you hadn't maintained it, whatever, but because of the redundancy, you could maintain an outage-free system.

MR. McLACHLAN:  An interruption-free system.

MR. QUESNELLE:   Right, okay.  Interruption free outages on certain pieces of equipment.  But the redundancy took care of it and the customer was never out of power.

MR. McLACHLAN:  Correct.

MR. QUESNELLE:  But you did have equipment outages.  So where would your risk model go over that fifty years?  Just tell me directionally, year one, year two, as it's –- am I taking it that the risk is constantly going up, based on age of asset, lack of conditioning, all those things?  I want to get a directional notion in my head.

MR. PENSTONE:  So this is where we go to the hazard curves.

MR. QUESNELLE:   Okay.

MR. PENSTONE:  And if you look at the hazard curves, Mr. Quesnelle, they will indicate to you that for a long period of time, right, the risk of a piece of equipment failing or being removed from service is very, very small. 

But once it reaches a certain age, it has a bit of a hockey stick effect, if I can use that description.  Our reliability risk focused on -- again, it's a fleet-wide assessment and those numbers get materially affected based on the number of assets that are beyond -- I hate to say it -- their expected service life, where the risk of their failure increases substantially. 

So to your scenario that you just described, brand new equipment, 30 years, as long as you haven't hit the inflection point and hazard curves, the risk hasn't changed. 

MR. QUESNELLE:   So what I am trying to nail down is the disconnect between the two, as to why it is that your reliability is -- doesn't seem to have been suffering and, as Ms. Lea put it, it seems pretty good -- but you do have this increasing risk, and it's about the equipment age not the fact that there is redundancy in the system which masked -- I think, to yours your term earlier, Mr. Penstone -- it.

So is that the crux of the disconnect between the two, the fact that they're based on a redundant system.  If this were single-circuit, all single-circuit, the connection would be much clean to see.  There would be a direct correlation, obviously.

MR. McLACHLAN:  Absolutely, and I think it's difficult to explain the fact that -- earlier this morning, Mr. Young used an example of the spare tire on the car, a fifth tire. Well, we have a fifth tire for 70 percent of our cars, and what the data shows is that we have had an increase in equipment unavailability, equipment failures -- I want to the use the right word because of the term outage versus interruption -- that you have that ability in a multi-circuit supply that one whole side can fail. 

The transformer, the breaker, the circuit can fail, not that it all fails at the same time, but it could all a fail and you wouldn't have any impact on your reliability.  You might have impact on power quality, but that built-in redundancy, to your point, is if we built that station brand new and it sits there, and we never have anything that's recorded as far as an interruption on it, the fact it is getting older, it's the deteriorating, it is now getting to the where -- as Mr. Penstone has said it, it starts hitting the far end of the bathtub curve or hockey stick, that says okay now it becomes a bigger risk.

But it could be masked by the fact that 70 percent of our network has a built-in contingency to it.

MR. QUESNELLE:   Okay.  So the other thing -- I just wanted to make sure I have a clear understanding.  So it's a relative measure, so is the baseline zero?  Like when you started off we're at zero, the current situation is your zero consideration.  And then with each investment plan, whether it's a measure of increase or decrease -- or how do you -- I am trying to get the relative difference between 

-- the percentage.  What does it mean by percentage increase or decrease from what?

MR. NG:  The starting point is not a zero.  It would have been the risk that we have right now in the system is calculated based on the current demographic profile of the asset, then we have a number. 

After the investment plan is implemented, we would have replaced X number of assets, and the profile would change.  So the measure is between the change of demographic profile and probability of failure.

Mr. Chair, there is one thing that I do want the make clear here --


MR. QUESNELLE:   Okay.  But I need a little more clarity on what you just said, though.

MR. NG:  Okay.

MR. QUESNELLE:   When you say it's a number and it's based on the current risk, if it's not probability tied to a reliability, an actual reliability, and if it's risk -- and I haven't looked at the algorithm here, but against what?  Against risk of it getting better or worse?  How is that anything but a relative term? 

MR. NG:  Okay, let's step it up one step here.  The point that I want to make clear is that you mentioned age as a parameter.  The hazard functions is using age as an input parameter, but it measures probability of failure at that age.

There is a big difference in there.  Some other organization may have an idea or a philosophy that when the asset gets to 45 years old, I am going the replace it regardless of the conditions.  Then it's age-based thing.  With hazard functions, there is a probability of failure at that given age.  So it is not a straight number per se.  So you would look at am I okay with this probability of failure?  If not, do I want to do something with it? 

So that's the big difference in there.

MR. QUESNELLE:   Just to be clear, the analogy I – not the analogy, but the hypothetical I laid out was over a period of time.

I just wanted to say it was over a period of time, and what you were doing in that time, I wanted to understand how the model changes year over year and what it takes into consideration.  I wasn't suggesting that your model was a straight line age, you know, determinant. 

But the other element -- and I am still not clear on the relativity of this number.  You say it's an absolute, but the first time you run this model it's coming up with a number, and then it's a percentage change beyond that, and I guess what's the foundation for that number.

MR. NG:  Perhaps let's walk through a simple example, all right.

Today, we have a fleet of transformers of about 721 units.  So today's risk would have been we take each of those transformers at different age bucket -- we have five of them that one year old, we have twenty of them that are twenty years old, each of them would have a hazard rate.

So we calculate the hazard rate of each of this bucket, and weight that as per the total asset fleet, then we would sum them up to get a risk number for that particular asset type. 

So I would get a number somewhere around -- perhaps 1.5 percent or 2 percent of the transformers are at risk.

Then I would say two years from now our proposal is to go in there and select the 45 or 41 most at-risk transformers to be replaced, so we will pull it out.  Once the 41 transformers get replaced it would be younger 41-unit that comes in, or in many cases we would have an ability to reduce the size of the transformers fleet, so we replace 41 with 38, reduce three unit.  Then we would have a different demographic profile, and that would come with a different risk profile, and the before and after number change.  That's the related change we would be measuring.

MR. QUESNELLE:  Thank you.  And just while we're in this area -- and Mr. Penstone, you talked about maintaining a top quartile and reliability in relative terms to CEA members or whatever the cohort is -- am I to understand that when people are balancing the -- look for the sweet spot as to the reliability and the cost to supply that reliability -- level of reliability, that not everyone in the cohort would want to be in the top quartile, in just straight numbers, that there may be -- and I just think of different configurations, and an obvious one comes to mind, Manitoba, with long single lines, long distances between generation and load, and it may look at it and say it's just not worth it to our customers to be in the top quartile, given our physical makeup.

So maintenance in the top quartile is a relative term to where Ontario sits, is it not?  It's not wanting to -- it's always a proposition of the value of the cost of the service and the service itself; is that right?  I guess I am trying to understand how that ranking is first established.

MR. PENSTONE:  So our business objective to be in the top quartile is aligned with our customers' expectations in terms of the reliability performance that they are seeking from us.  And this was evident in the customer consultations where they basically said, we don't want to see your existing reliability performance to degrade.  And our existing reliability performance is top quartile.

To your example of Manitoba Hydro, not to pick on Manitoba Hydro, I am presuming that their customers have indicated to them that their current levels of reliability are acceptable, and therefore it's acceptable that they stay at a particular level, that they deliver particular levels of reliability that consequently result in that utility being in the second, third, or fourth quartile.  I have to imagine that those utilities are being responsive to their customers.

MR. QUESNELLE:  And I guess my -- I want to try to gain an understanding there, that it's not as though the service is delivered in a fashion that which is -- represents a performance measure, it's a reliability stat that the customers of Ontario aren't necessarily looking at Manitoba, saying, Gee, we should be happy about this, it's about whether or not the dollars for that reliability are acceptable.  Manitoba looking at itself, Ontario looking at itself, so if you start looking at the quartile -- I am just trying to understand, it's not a performance measure, it's an absolute measure on reliability itself; is that right?

MR. PENSTONE:  Relative to other utilities in Canada; that's correct.  But I will tell you that customers in Ontario really don't care what the reliability that's being provided by Manitoba Hydro or Hydro Quebec.  They care about the reliability that's being delivered to them by Hydro One, and although they say it's nice that you are in the top quartile, the fact that we can have a conversation with a customer and say, you know, we are in the top quartile, and that customer was just interrupted a month ago, and it incurred significant costs, they really don't care that Hydro One is in the top quartile.

MR. QUESNELLE:  I guess I was -- the understanding I was trying to gain here is that, is it more important to the customers on relative to their experience versus what you're telling them as what you do in relative to others?

MR. PENSTONE:  Well, typically in our conversations we don't necessarily go and point out the fact that we are in the top quartile in comparison to other utilities because, to my earlier point, they will say, "Well, what does that matter to me?"


MR. QUESNELLE:  So your business objective of staying in the top quartile when you peel away the onion a little bit is a business objective to maintain what you have.

MR. PENSTONE:  Maintain the levels of service that we have and that our customers expect from us.

MR. QUESNELLE:  Understood, okay, thank you.

MS. LEA:  Thank you, sir.

MR. QUESNELLE:  Were you going to a new area at this point, Ms. Lea?

MS. LEA:  Shall we take break now, sir?

MR. QUESNELLE:  I think we should.

MS. LEA:  Thank you.

MR. QUESNELLE:  All right.  Why don't we break until 3:30.
--- Recess taken at 3:11 p.m.
--- On resuming at 3:34 p.m.

MR. QUESNELLE:   Thank you, please be seated. 
Preliminary Matters:


MR. NETTLETON:  Mr. Chairman, I have one preliminary matter.  I would just like to advise my friend, Ms. DeMarco, has mentioned that she has a pressing matter at 4:30.  So if she has to leave before the conclusion, then you will understand why. 

MR. QUESNELLE:   Understood, understood.  And we were not going to be far behind you, Ms. DeMarco.  I just asked Ms. Lea that whenever she gets to a natural break in her cross shortly after 4:30, we will stop there.  So just, you know, people's expectations.
Continued Cross-Examination by Ms. Lea:


MS. LEA:  Thank you.  With some trepidation, I do have another question about the reliability risk model.

I wonder if we could look together at Staff compendium page 30, please, and this is a Staff IR.  It's IR 22 and I am looking at section F. the answer. 

So what we are seeing here is that there is an assumption -- when you run the reliability risk model, there was an assumption made to simplify the calculation where the oldest conductors are reassumed to replacement candidates during the planning stage.

In practice, conductor replacement candidates are chosen on the basis of laboratory verification of asset condition.  And you go on to say there a high degree of correlation between these two things, but not all chosen replacement candidates are the oldest conductors.

So do I understand then that the values that are achieved, that come out of the calculation of reliability risk, would vary if in fact that simplifying assumption is no longer true, that is you're replacing other conductors because they've been shown to have worse condition or whatever? 

MR. PENSTONE:  So, Ms. Lea, the reliability risk model is dependent on hazard curves, and the hazard curves are all age-related as opposed to condition-related.

MS. LEA:  Yes, yes. 

MR. NG:  Ms. Lea, the quick answer to the question is yes, they would be different, and there is a but with the answer here.

While we make the simplifications to always assume that the oldest asset gets replaced, in reality, very time we replace an end-of-life asset from the system, the real risk get reduced. 

There are many cases where is I can show where an 85-year-old conductor may not be at the end of life, whereas a 75-year-old conductor is indeed end of life.  When I remove the 75-year-old conductor, the actual system risk is reduced.

MS. LEA:  So do I understand then that this simplifying assumption that you make, that the oldest conductors are assumed to be replaced, results in the maximum possible risk value, the highest risk coming out.

MR. NG:  Maximum theoretical risk.  The actual risk is determined by the actual asset conditions.

MS. LEA:  Thank you.  So when you took your reliability calculation to the customers, you were showing them a modelling that showed them the maximum theoretical risk? 

MR. NG:  That is correct.  Okay, one clarification is that --


MS. HARE:  Uh oh.

MR. NG:  The maximum theoretical is -- from a mathematical standpoint, yes.  But the system reality, the real risk in the system, always get reduced when we replace the right asset, that is proven by testing end of life conditions.

MS. LEA:  And that's another reason why the theoretical risk is not the same as the actual system risk in the future?

MR. NG:  Yes, that's correct.

MS. LEA:  I am just jumping around a little bit, Mr. Chairman.  I am sorry, I may have to ask for your indulgence here. 

Okay, so what -- perhaps I will start this way.  What changes to the portfolio of capital spending projects that you had presented to customers, what changes was made to that portfolio as a result of the customer consultation?  Or where there any changes? 

MR. PENSTONE:  Ms. Lea, I'd refer you to undertaking J2.7.

MS. LEA:  Please call it up.  Is this the one?  Oh, there we are --


MR. PENSTONE:  Could you go to the table?  This doesn't look like it.

MS. LEA:  This is technical conference J2.7; is that the one you want? 

MR. PENSTONE:  This was an undertaking. 

MR. NG:  On the hearing, yes. 

MS. LEA:  You have answered a lot of undertakings, gentlemen, so --


MR. PENSTONE:  This undertaking was taken, the request was to provide the numbers that underpinned the graph that showed how our investments changed through the process, the investment planning process. 

And in particular, I'd -- as I mentioned earlier, the outcome of the customer engagement process was reflected in the internal stakeholder engagement stage of the investment planning process.  So --


MS. LEA:  Okay.  So those numbers are not purely from the customer engagement results?

MR. PENSTONE:  That's correct. 

MS. LEA:  Okay. 

MR. PENSTONE:  But, so what I -- and in particular, I do want to focus your attention on the differences in sustainment capital -- 


MS. LEA:  Yes. 

MR. PENSTONE:  -- between the initial optimization and the resulting internal stakeholder engagement.

MS. LEA:  Yes.

MR. PENSTONE:  Over the two test years, the combined total, if my arithmetic -- difference between the two stages is around $24 million.

MS. LEA:  So just because I am looking at this and want to make sure I understand, as I read from left to right across the chart, are these numbers cumulative or -- so, for example, under sustaining, you deducted 18 percent for optimization.  Was there an additional 16 percent for internal stakeholders and an additional 16 percent for executives?

Because I notice the internal stakeholder are identical.  Are they cumulative or --


MR. PENSTONE:  No, they are all relative to the initial column, candidate investments.

MS. LEA:  Thank you, that's helpful.  So as I understand your evidence then, part of the reduction that we see under internal stakeholder engagement was as a result of the customer engagement sessions? 

MR. PENSTONE:  That's correct.

MS. LEA:  And of course, the next question is how much.  I don't know whether that's possible for you to know that or not.  I don't know how these numbers were arrived at.  I am not asking for a calculation, again more of a description.  

MR. PENSTONE:  So Ms. Lea, I have just confirmed that it's exactly as you say, that of that $24 million we can't pinpoint exact amounts --


MS. LEA:  You cannot, yes.

MR. PENSTONE:  -- that were a result of the customer consultations.  But the $24 million gives you the order of magnitude, I think, of the overall adjustments that were made as a result of those consultations.

MS. LEA:  Okay.

MR. THOMPSON:  Can I just interrupt for one second.  I am looking at sustaining and optimization at 748 million for 2017.  Is that right?

MR. PENSTONE:  Correct.

MR. THOMPSON:  And then as a result of the stakeholder engagement it goes up to 777 million; is that right?

MR. PENSTONE:  Correct.

MR. THOMPSON:  And that is because they opted for something between scenario 2 and 3?

MR. PENSTONE:  Again, I want to be clear that not all of that change -- I can't say that all of that change was as a result of the customer consultations.  A proportion was.  There were other factors that would have influenced that number.  The point that I think is informative for the Board is the magnitude, relative magnitude, of the difference between the two stages, which was a total of $24 million increased in the internal stakeholder engagement process, and I am going to suggest -- well, I don't want to suggest anything unless I have the facts.  I will leave it at that.

And the point I was trying to make with Ms. Lea is I can't unbundle specifically and pinpoint specific investments that were modified or added as a result of the customer consultation.

MR. THOMPSON:  Thank you.

MS. LEA:  I am sorry if this is a really stupid question.  So optimization caused a greater reduction than the internal stakeholder engagement?

MR. PENSTONE:  Okay, so short answer is yes, but here is why.

MS. LEA:  Yes.

MR. PENSTONE:  So remember, the candidate investments are an entire suite of potential investments that planners have identified, but we have yet to go through the optimization process.

MS. LEA:  Okay, thanks, I think that explains it.

MR. PENSTONE:  Now, the other point that I want to make is, in addition to the incremental $24 million, that the nature of the investments in the internal stakeholder stage may have also changed.  So it's not only the quantum, but the type of investments as well.

MS. LEA:  Actually, that -- I was going to ask you that.  Was there a particular type of asset or type of project that was particularly affected by the internal stakeholder engagement subset customer engagement?  I am just looking for examples of things.

MR. PENSTONE:  So an example is power quality monitoring was included or inserted as part of the internal stakeholder engagement as a result of the customer consultations.

MS. LEA:  It was an add.

MR. PENSTONE:  It was an add.

MS. LEA:  What about things that were removed?  And your answer may -- you know, you may not be able to answer that.  But I am looking at the numbers going down, what drove them down.

MR. PENSTONE:  Sorry, driving down from what stage?

MS. LEA:  From the candidate investments,  Am I reading this graph backwards?

MR. PENSTONE:  Okay, what drove them down is the fact that the extent to which they mitigated risks to achieving business objectives, their contribution were not sufficient through the optimization stage to pass that filter.

MS. LEA:  And the reduction that we see occurring, for example, in 2018 between the optimization stage and the internal stakeholder engagement stage, which was not changed by executive approval, do you have an example of what drove that change?  I am still trying to get at what changed as a result of customers.

MR. PENSTONE:  So the customers, again, the customer consultation was all a discussion about and related to our sustainment investments.

MS. LEA:  Yes, I understand that.

MR. PENSTONE:  Okay.  So the questions then presumably, Ms. Lea, relate to the figures that are on the sustainment row.

MS. LEA:  Correct.

MR. PENSTONE:  Okay.  And, sorry, can I ask you to repeat your question then just to --


MS. LEA:  And it may be my misinterpretation of the chart that is causing this.  I see that in 2017 there is an increase, as Mr. Thompson pointed out, but in 2018 there is a decrease; is that just a shift in time of projects, was there a reduction in projects?  I am talking about between optimization and the stakeholder engagement.

MR. NG:  The small reductions of $5 million from 847 to 842, that has more to do with us moving and shifting project left and right to meet the objective.

MS. LEA:  Yeah, okay.  Yeah, thank you.  So would it be true to state then that as a result of your customer engagement session no significant change was made -- I am not saying it should have been -- no significant change was made to your proposed sustainment investments?

MR. PENSTONE:  I had this discussion with Mr. Silverstein in terms of what constitutes significant.

MS. LEA:  Yeah, I beg your pardon.

MR. PENSTONE:  Exactly.  So we can confirm that the difference between the optimization stage and the stakeholder stage was $24 million --


MS. LEA:  Yeah.  Okay.

MR. PENSTONE:  -- total.  As I pointed out, the difference was a result of not only the total expenditures but the nature of the investments and also the timing of the investments.

MS. LEA:  All right, thank you.

Moving on, there was another measure or tool that I wanted to understand that I don't think we have discussed yet.   Correct me if I am wrong.  Could we look together at the page 63 of our compendium, which deals with the reliability and cost-efficiency metric.

And is the purpose of this reliability and cost-efficiency metric to show the cost-effectiveness of your capital investments and maintenance practices relative to the number of unplanned outages?  Is this something you can answer, sir?  If not, I don't mind deferring this to another day or taking an undertaking.

MR. PENSTONE:  I wasn't responsible for that evidence.

MS. LEA:  I beg your pardon.  Who -- was it -- Mr. Vels.  Okay.

What I will do is determine -- just a moment.

The point of looking at this, it looks to us as if -- and then if you can't answer we can take it back or take it as an undertaking -- there appears to be a historical positive trend in this metric, and does that suggest that Hydro One's past capital spending levels and maintenance practices were adequate to create this general positive trend in this metric?

MR. NETTLETON:  Ms. Lea, I guess two things arise from that question.  One is it may very well be best done by an undertaking.

MS. LEA:  Um-hmm.

MR. NETTLETON:  The other is, I think what we had indicated during panel 1 was that following December 2nd, which is tomorrow, hopefully we will have approved business plans that can be filed, and I think once the business plans are filed there is an expectation that if the Board has questions on that evidence that Mr. Vels --


MS. LEA:  Okay.

MR. NETTLETON:  -- and others will be back --


MS. LEA:  All right.

MR. NETTLETON:  -- and so I think the transcript will reflect that you have an interest in this, and we can be ready for that question then.

MS. LEA:  Thank you.  I have very few questions; I just wanted to make sure I understood it.  But I think this panel can answer this: This was not part of the presentation at your customer engagement.  You did not discuss this metric?

MR. PENSTONE:  That's correct.

MS. LEA:  Thank you.  Turning to a totally different topic then, something perhaps a little more concrete, I wonder if we could talk a little bit about the effect on your plans of nuclear plant requirements and refurbishments.

So if we could look together, please, at the compendium at page 260, do I understand that it's your view that it's not prudent to carry a backlog of sustainment investments into 2022 because there will be a large reduction of base load generation, and you don't want to defer investments and then enter 2022 with a backlog.

Do I understand your evidence correctly? 

MR. YOUNG:  Yes, Ms. Lea, that's the gist of it.  If you refer to Exhibit I, tab 2, schedule 23, in the response to the BOMA interrogatory -- if you can scroll to the table there?

MS. LEA:  Yes. 

MR. YOUNG:  You see in there that beginning in 2022, there will be significant amount of base load nuclear generation that will be unavailable for that whole period between 2022 and 2030 -- and quite significant, anywhere from 3500 to roughly 5000 megawatts in that period, which means that place as significant reliance on the remaining generation fleet in the province, which will mean that any kind of significant sustainment that requires long-term outages is going to be very difficult to get. 

MS. LEA:  And why is that, sir? 

MR. YOUNG:  Well, for any of the transmission facilities related to all the other generation facilities, or any of the transmission facilities related to any of the import paths that might be required to meet system adequacy during that period, to get outages for several months or maybe even six or eight months, depending on what the major sustainment work is doing at various locations, would be extremely difficult to do. 

And it's for that reason why we are saying that while this is a little bit further out into the future, that having this information now, we really don't want to push or backlog a lot of work into that period. 

MS. LEA:  Did you do any kind of study to identify what particular lines or station equipment are going to be particularly critical during this period of nuclear refurbishment and retirement?

MR. YOUNG:  Not at this time.  But I believe in developing our next plan, we are going to have to have some very much more detailed conversations with the IESO with respect to what they're planning to do, how are they planning or not to address some of the generation deficiency. 

Until we get that level of information, it's very difficult to project how that might affect our sustainment programs.

MS. LEA:  Thank you.  But given that, is it prudent at this time to accelerate some of your work, given that you don't yet have the information from the IESO with respect to this? 

MR. PENSTONE:  So, Ms. Lea, just on that point, we are actually not proposing to accelerate work.  We are proposing to undertake activities to address assets that are at their end of life. 

It's not a question of acceleration.  We have knowledge, and we have the technical assessments that tell us we have assets that need to be replaced.  So we have two choices.  We can either replace the assets, or we can defer the replacement and hope that they don't fail. 

Asset managers and professional engineers don't like to rely on hope.  And what our asset risk metric does is basically say here is the risks that you are taking if you hope the assets don't fail. 

The plan, the transmission system plan that we have developed today is the one that -- Mr. Ng's group comprises over 60 engineers and asset managers.  That is their recommendation and our recommendation in terms of not only the need to do the work, but the need to do it now.

MS. LEA:  Just to clarify one thing.  You’ve said that there hasn't really been an acceleration or advancement of work here.  So in your last rate filing, you were planning to do the same amount -- let me try and phrase this question properly. 

The increase in sustainment costs that we see for '17 and '18 in this rate filing having not been increased above the level proposed in the previous rate filing due to nuclear refurbishments and retirements?  That was not a driver of a change? 

MR. PENSTONE:  What it does, Ms. Lea, is it focused our attention in terms of what assets need to be in sound order to enable the province to accommodate these nuclear outages.

So as an example, the work that we are doing at the Beck switchyard will ultimately enable us to have confidence that the output from the Beck generation will be available to the province, because the assets within that switchyard will perform well and we anticipate that that energy will be required during the periods of nuclear refurbishment, as an example. 

MS. LEA:  Okay, thank you.  Now, I understand that you don't have the final or most comprehensive information from the IESO yet, or possibly from OPG and Bruce Power about these things. 

Will you receive information before 2017 or 2018 that you think will change your approach with respect to this work which is not being delayed beyond 2022?  Is there any new information that's going to come up between the end of this hearing and the time when the shovels go in the ground that's going to affect the timing?

MR. YOUNG:  Not that I am aware ware of at this time. But in this business, you never say never.

But I just wanted to point out that, as Mr. Penstone pointed out, that the investment levels for '17 and '18 is not predicated on the concern of the nuclear retirement and refurbishment during this period. 

The concern here is that if we don't do the work that's being recommended and we defer it and then, you know, the deferral process keeps bumping along and significant work starts to bump into this period, that's when it's of concern.

And knowing what we know now about these potential scenarios, this is the reason why we are raising it at this time.

MR. THOMPSON:  Can I just -- what is the nature of the work that is linked to the slowdown of Darlington?  I mean, is it elsewhere in the province that you have to beef up the system?

MR. YOUNG:  Well, it's the -- if you don't have the generation from these nuclear units, then you have to replace that generation with all the other generation sources.  And depending on how much reserve is available in the province, then there is a heavy reliance on what is remaining. 

And if that's the case, if we try to start taking extensive outages associated with any of these supplies, then it could be quite the challenge. 

MR. THOMPSON:  Okay.  So playing that back, you have to be able to accept additional generation from existing -- from sources other than Darlington.  Is that the idea?

MR. YOUNG:  That's right.  It's about the replacement generation and the remaining generation capacity that's available in the province during this period, and it becomes much more critical.

MR. THOMPSON:  Thank you. 

MS. LEA:  Thank you.  Now we excerpted a part of the Ontario planning outlook that the IESO produces in our compendium.  It's at page 116.  I don't know whether you need to look at it or not, but I think you would agree with me that that document does not identify any critical transmission assets related to nuclear refurbishments, nor does it say "this must be done" or "this must be available."  You would agree that that is the case?

MR. YOUNG:  That is the case.

MS. LEA:  So what was the basis of your knowledge for coming up with your understanding of what was going to be important here?

MR. YOUNG:  We had discussions with both Bruce Power and OPG with respect to their schedule for refurbishment.  And when we understood that, we felt that that was a significant concern for us.  And in fact, we did raise this with the IESO when they did their consultation with Hydro One on the Ontario planning outlook.  And we did raise that with them.

And in subsequent long-term energy plan consultations we plan to continue to raise that, that until such time as we get further details this looks like this could be an issue for us.

MS. LEA:  One small question in this regard:  If we could look, please, at the compendium, page 261.  This was part of a pre-hearing undertaking that you kindly answered for us, and you will see that on the chart there is an -- SO4 is Bruce B -- substation?  Switching station.  Thank you.

Is that something that needs to be coordinated with the Bruce B refurbishment project?

MR. NG:  Yes, that is.

MS. LEA:  And what does that mean in terms of timing for this project?

MR. NG:  There are two elements of the answer here.  I think the first one that I want to address is, within the two test years there are a set of investments whereby we are undertaking to make sure that during the -- when the nuclear refurbishment is taking place there is a good system to ensure alternate generating sources is connected to the system.  That's one part of it.

The other part of it is, specific to Bruce complex, Darlington, and Cherry Wood, we are planning the work in accordance with Bruce Power's and OPG's refurbishment job so that we are not taking multiple outages.  When they take the unit out we will go in and do the work that we need to do.

MS. LEA:  Thank you, that's helpful.  I would like to ask you now some questions, please, about the brass insulator replacement program.  And I think that you have indicated in your evidence -- and we have an excerpt of this at our compendium at page 40, which was in answer to Staff IR 62, part (c) -- that the urgency of this problem came to light upon completion of an asset event investigation because there was a line drop incident in 2015; do I understand that correctly?

MR. NG:  That is correct.

MS. LEA:  And did I also understand from your examination in-chief that there had been a report you have recently received?  I didn't make a note of the timing of that.

Can you please tell me again what that was?

MR. NG:  The report that we referred to is a test report produced by Electric Power Research Institute.  We received the report in June of this year.

MS. LEA:  June of 2016?

MR. NG:  Correct.  However, perhaps I can walk you through the time line.

MS. LEA:  Please.

MR. NG:  How we end up raising the investment level for this particular investment program.

It is true that it was March of 2015 when we had the line drop incident in Etobicoke.  What happened was the insulator fell, the line got dropped, and it hit a car parked right below the line.  Right after that we did an asset event investigations.  We were concluded in May of 2015.

There are two major recommendations that come out from that asset event investigations.  One is the -- replace all the insulator on the line where the conductor was dropped right away.  The other one is to come up with a plan to replace the entire population of suspect Canadian Ohio Brass, COB, and CP, Canadian Porcelain, insulator.  That was the two major recommendations.

Once we realize that, okay, this is the problem, we were trying to assess how big the problem is.  Between May and December we asked our line men, our crew, when you are out there executing any work doing inspections or doing pole replacement, keep an eye out on this type of insulator, have a look at them to see if they look bad to you.

The continuous feedback from the field organizations was that, yeah, they look really bad.  So we were given sample, given pictures, when the guys were out there doing helicopter inspections, they were telling us that they can visibly see the crack of the insulator.

That really raised the concern to a higher level.  Subsequent to that we made a decision that we need to raise the replacement rate in 2016, and we need to start removing sample from in-service circuit and send it to Electric Power Research to do a proper testing, which would inform us of, A), what are the remaining strength of the unit, and B), urgency of the problem, how much time do we have to deal with it.

The report that came back in June essentially highlight two things.  Number one, all of the entire lot of insulator that we remove and got tested, the -- only 37 percent of them fell below rating.  That's number one.

MS. LEA:  I am sorry, please repeat that.

MR. NG:  The result that come back is that 37 percent of the insulator that we tested fell below ratings.  That's a big problem.  The other bigger problem that I think is keeping me up at night is the fact that the report reveals that 84 -- 85 percent -- sorry.  The report reveals that 12 percent of the tested sample have less than 84 percent of the rated strength.

That itself is a huge, huge problem.  When you look at it, the 12 percent of insulator that have less than 84 percent of rated strength, it doesn't mean that you have 12 percent problem within the entire populations, which is about 120,000 strings.

The reason I say that is, this type of insulator, they look like round shape.  What happened is that you would string 14 unit of them together to make up one string of 230 KV insulator, so every string of 230 KV insulator consists of 14 individual unit.  It only takes one to fail, the weakest link to break, to drop the conductor to the ground, so effectively your risk profile is the entire 120,000 string of insulator.  That to me is a real big problem that we have to get going to deal with.

MS. LEA:  Thank you, sir, for that very complete explanation.

I understand that you had been aware that there was a cement expansion problem in these insulators since the 1980s, the early 1980s, and in fact you had been -- you had a program to monitor the performance of the insulators since that time.

The obvious question is, why wasn't this found out earlier and addressed?

MR. NG:  We know about the problem, the industry knew about a cement expansion problem since the '80s, but we did not know how bad it was and how quickly the insulator has deteriorated.

If I may take a few minutes to explain what is the deterioration mechanism.  What happened here is you have an insulator that's round in shape, then at the top is a metal cap.  Right in the middle is a porcelain shell.

MS. LEA:  Is a what?

MR. NG:  Porcelain shell.

MS. LEA:  A porcelain shell, yes.

MR. NG:  And at the bottom is a metallic pin.  These three component get glued together by the cement.  The problem here is between the cap and the pin and the shell there is a fixed cavity in there.  It's a fixed volume.

Cement expansion happens when the cement expand and contract because of seasonal variations.  When it expands it has got nowhere to go.  Undue stress will be put on the shell.  Two things can happen.  Either the shell would crack or the cement would crack.

When it first came to light back in the '80s, no one knew, would it stop, would it continue on, and how much time we had.  So everybody was taking the position that -- some people decided, let's replace it all, and at that time our position was, let's monitor that.  Let's measure them.  Let's test them.  And over the years we did not see too many times of these things aging that quickly until May.  It just...  


MS. LEA:  Do you know whether the other utilities that use these insulators have already done their replacements? 


MR. NG:  Before I answer that question, I will qualify my answer.


MS. LEA:  Sure.


MR. NG:  Number one is the CP and COB, that's the two companies, they were based locally in the Niagara region and at that point in time, they were the two only insulator suppliers to the region.  Ontario Hydro bought exclusively from these two companies.  We have way more than the other utilities. 


As of today, to the best of my knowledge, from BC Hydro all the way out to Newfoundland, everybody would have some, but none of them have is as many as we do.  As a matter of fact, I know that Manitoba Hydro has replaced them all, Newfoundland has replaced them all, BC Hydro has some left in the system.  But by far, we have the lion's share.


MS. LEA:  Thank you, one moment.  Given how many you have, have you had any other failures, actual failures where the conductor has dropped? 


MR. NG:  Yes, we do.  Yes, we do.  Are you asking specifically about CP and COB-related conductor drop, or in general insulator failure cause conductor to drop? 


MS. LEA:  The reason that you are replacing these, that you are putting forward as a justification for the fairly large spend in this application, for that cause, have you had other drops?  The cement deterioration, I gather.


MR. NG:  So due to -- line drop due to CP and COB, yes, we have.


MS. LEA:  How many? 


MR. NG:  I would have to look up the numbers.  I don't remember.


MS. LEA:  I am just trying to understand -- I hear what you’ve said, I just want to understand the criticality of this problem at this time.


MR. NG:  I think this is one of those things that when nothing happens, it's not critical.  When one thing happens, it's one too many. 


We have these insulators across the province, across Highways, across parking lots, across schoolyards.  When one drops across Highway 401, is it too many?  I think so.


But has it happened?  No, hopefully not.  But if you asked me can I predict that it's not going to happen?  No.


Actually, the other point I want to make here is a 37 percent fail rating is bad.  A 12 percent below 84 percent rating is bad.  But the worst thing that could happen would be today, this year, next year, or the year after, the moment you have one or two significant ice storms and load them heavily one time, you are going to see many, many of them fail -- maybe not break, but not dropping the Line, but the insulation string would drop significantly.


MS. LEA:  Okay.  That didn't happen in 2013 during that ice storm.


MR. NG:  I don't know.  What I am saying is when you have a weakened insulator and you load it up with ice load, what could happen is that it could get into puncture. Physically they will be attached.  But until you go test them, you will not know they are punctured.  Once a unit of insulator is punctured, it is at increased risk of failure.


MR. QUESNELLE:   Ms. Lea, I think it is important, Mr. Ng, if you are saying there have been other incidents, other than the one that first caused you to bring full attention to this, the Etobicoke incident in 2015, if there are other incidents, I think we would be interested in having a report of some type or a number, or some sort of a description of that on the record.


MR. NG:  Sure. 


MR. QUESNELLE:   Thank you.


MS. LEA:  So an undertaking to produce a list of such failures, with the time -- or the date that occurred.


MR. NG:  Actually, if I can just point us to B 1-2-6, within that evidence itself we have a chart showing the frequency of insulator failure.


MR. QUESNELLE:   Related to this causation?


MR. NG:  It will be the total count of insulator failure.  It will be this type, plus any other type of insulator that we have in the system.


MR. QUESNELLE:  Is it segregated, though?  I think Ms. Lea's point was tying it back to this incident is this is the driver for the magnitude of the spend.


So if it's that cause on that particular make, the Ohio brass and the -- if we take a look at that, and it provides the information we are going to be seeking, Obviously there’s no need for an undertaking. 


MR. NG:  Okay, we will provide that information, yes.


MS. LEA:  J5.3, please.  

UNDERTAKING NO. J5.3:  TO PROVIDE A LIST OF FAILURES THAT INCLUDES DRIVERS FOR THE MAGNITUDE OF THE SPEND


MR. QUESNELLE:   Okay, thank you.  And if it's just pointing us to the evidence that's already on the record, that's fine, too.


MR. NETTLETON:  Mr. Chairman, I am following along here, too.  But one thing that did come up in this cross-examination was the reference to the EPRI report, and I believe that is on the record in this proceeding.


MR. QUESNELLE:   It is.


MR. NETTLETON:  I think it was the subject matter of a -- originally the subject matter of a confidentiality debate.  But that information is on the record and, as I understood the witness, it's really the testing program that's giving rise to, and the outcome of the testing program that's justifying the spend.


MR. QUESNELLE:   Well, I think that's the evidence that's been brought forward.  But what I think has just surfaced is that if there is more than one incident of it, that is information the Board should have available.  Thank you. 


MS. LEA:  Thank you.  Move to another area, please, and that would be the conductor replacement program.  I wonder if we could look at -- just a moment, please. 


I was looking at page 40 of our compendium, which talks about -- which is IR 62, section C, and it talks about conductor failure. 


And also I was interested in the testimony given at the technical conference, which appears at page 42 of our compendium and at lines 15 of page 68 to about line 6 at page 69, and that appeared to be that there was no empirical correlation between outages caused by the conductors and either conductor age or the corrosion environment.  Did I understand that correctly? 


MR. NG:  That is correct. 


MS. LEA:  So given that the failures are not correlated with age or corrosion environment, what is the basis for the increase in the conductor replacement program expenditures? 


MR. NG:  So a few things, right.  Number one is there is no correlation between failure and environment.  We tried to do the study.  We do not see any pattern in there. There is also very -- there is also not much correlation between age and a failure. 


What we could see is that there is always a correlation between age and deteriorations, that's for sure.  As the conductors get older and older, they will deteriorate -- maybe at a different pace, but it will happen, guaranteed.


Failure is a function of the state or the condition of the conductor and environmental loading.  The basis here is that once the conductor has reached end of life, when it sees the design load, it has a higher likelihood of failure.


What we want to do is when we have confirmation that the conductor is indeed at the end of life, we would propose to have it replaced.


MS. LEA:  And how do you know when these conductors are at the end of their life?  Is it an assumption based on age, the demographics?


MR. NG:  No, there is no assumption at all.  We do not replace assets based on age.  What we do is -- in fact, if I may point you to one of the attachments -- let me see, hang on. 


It's the CME IR number 6.  In it, one of the attachment is a survey of Hydro One -- the conductor assessment program.  The survey basically highlights the fact that Hydro One has one of the best conductor assessment programs out there. 


What we do is we will actually go to the in-service circuit and remove a section of conductor from the line.  Then that section of conductor will be sent to a laboratory.  We put them through a whole series of testing to look at the remaining strength, to look at totality, to look at corrosions, and a couple of factors, and a combination of those factors will determine if the conductor has reached end of life.

MS. LEA:  Do you use these lab tests before choosing your replacement candidates in every case?

MR. NG:  Every conductor refurbishment project that we propose is underpinned by a conductor end-of-life testing report.

MS. LEA:  And that's the laboratory test that you just described.

MR. NG:  Correct.

MS. LEA:  So if the laboratory verification shows that the conductor is in an acceptable -- has an acceptable condition, then you will not replace that conductor?

MR. NG:  That is correct.  When you look at the condition pie chart in the evidence, B 1 dash...

Hang on, I have it here.

If you can pull up B 1-2-6.  Can you please pull up B 1-2-6.

MS. LEA:  I am sorry, what am I looking at?

MR. NG:  Page 35.

MS. LEA:  Yes.

MR. NG:  The green colour pie there, see 20 percent, that would have been the conductor that we tested and shows that it's in fair conditions.  It goes in there and it doesn't get selected as a replacement candidate.

MS. LEA:  Thank you.  Let's look at the steel lattice tower recoating program, which is another large expenditure in the lines section.  And we noted that in the technical conference -- and this is found at page 50 of our compendium -- you referred to a ten-year window in which the proposed tower recoating program should be carried out.

Why does it have to be over ten years?  Could it not be done over 20 years and reduce the expenditure?

MR. NG:  That really comes down to the best time to do coating.  The best time to apply coating is when the zinc layer is off the structures --


MS. LEA:  The zinc layer?

MR. NG:  It's --


MS. LEAD:  Thank you.

MR. NG:  -- it's worn off the structures before heavy corrosion sets in.  That will be the optimum time to coat.

So the idea behind the pacing is we are trying to get to as many structures as possible before the structure corroded to a point that they are at end of life where coating is not an option.  Then we get into tower refurbishment and tower replacement, which is at a much, much higher cost point.

MS. LEA:  So how did you reach a conclusion that ten years was the best?  Because surely different towers in different places have different states of corrosion?

MR. NG:  True.  That's based on the work that we did with Electric Power Research.  What we did is that we have mapped the province into different zones.  We are only targeting tower located in high corrosive area.  Based on that study, and based on our tower inventory, we have an idea on, here are the number of towers that we have located in this pocket of highly corrosive area, and they are all at a time that is prime for coating.

MS. LEA:  So how did the high corrosion regions get identified?

MR. NG:  It is through mapping of corrosion rate.  What we did was from EPRI there is a corrosion expert who randomly sampled structures throughout the province, and based on the current conditions of the structures and data on when the structure was first installed, he was able to map out the corrosion rate and map out the corrosion zone of the province.

And the majority of the province are considered clean environment.  The highly corrosive area tend to be pocket around Hamilton, Sarnia, and GTA area.  Some pocket in Ottawa area are deemed as highly corrosive.

MS. LEA:  Is that due to air pollution?

MR. NG:  Yes.  And the tower in the high corrosive area, we predict that around 45 years of time the zinc layer would have been worn off, whereas if a tower is located at, let's say it's someplace in the north, the air clean, the tower could be standing there for 100 years without needing any coating.

MS. LEA:  Okay.  I wonder if we could look at the net present value information that you gave us as part of Undertaking TCJ2.3.  It's at page 57 of our compendium.  Yes, there.  And I wanted to ask you about that NPV calculation.

What discount rate was used for that?

MR. NG:  I need to go look it up.

MS. LEA:  Okay.  How about we give that undertaking J5.4 then.

MR. NG:  Yes, absolutely.  
UNDERTAKING NO. J5.4:  TO ADVISE WHAT DISCOUNT RATE WAS USED RE:  THE NPV CALCULATION IN UNDERTAKING TCJ2.3.

MS. LEA:  And the point that I wanted to make about that is the time scale here is a fairly long time scale.  We are in a very low interest rate environment by historical standards, and so my next question was going to be, could you redo the analysis with an 8 percent discount rate?

MR. NG:  Yes.  I think, let's find out what was the discount rate used for the model, then we can talk about if we need to redo it.

MS. LEA:  Yes.  That's fine.  So I will put down as undertaking J5.4, is the discount rate used, and possible
-- a possible rerun depending on the answer to that question.

MR. NG:  Correct.  I do know that this model here is developed by our financial department.  We use it to do many NPV studies.  It takes into account all the correct factors.  I just do not remember what is the discount rate.

MS. LEA:  Okay, thank you.

Now, I understand that the cost for one coating is $30,000; is that right?

MR. NG:  For a 115 KV single-circuit tower, yes.

MS. LEA:  Okay.  And that's in 2017 dollars.

MR. NG:  Yes.

MS. LEA:  If we look at the diagram, the box there, that has 2017 on the left --


MR. NG:  Sorry, it's 2016 dollar.

MS. LEA:  2016, okay.

If we look at the box before us on the screen on this page, which has 2017 on the left-hand side and 2077 on the right-hand side, it looks to us as if there are two coatings during that period; is that correct?  We have a first tower coating at 2017 and a second one in 2052?

MR. NG:  That's correct.

MS. LEA:  So the coating cost was listed at $30,000.  Are we having two coating costs or one coating cost during this study period?  Because if it's two then it would be $60,000.

MR. NG:  No, it's 30-, because you NPV the dollar from 35 years in the future to today's money, it is a rounding.  $35,000 30 years from now, you bring it to today's value, that's --


MS. LEA:  Maybe we are not having a meeting of the minds.  What I am trying to say is, are you coating once or twice during the study period?

MR. NG:  In the study period here we would have coated the tower twice.

MS. LEA:  And what is the cost of one coat?

MR. NG:  $30,000 for the 115 KV structures.

MS. LEA:  So are you saying that it's a zero value because of the discount rate, or...

MR. NG:  I ask the questions as well.  So what happened is that in that particular example we would have coated it one time now, and then 30 years -- 35 years later we would have coated it a second time, and when we perform the math and the NPV calculations, the discounted value back to today's, it's next to nothing.  That is why you see the number in there. 

MS. LEA:  All right, thank you.  Now the tower age for coating is assumed to be 45 years old, but there is a replacement age of 75 years used; is that right? 

MR. NG:  That is correct.

MS. LEA:  Now, I understood that in what you have identified as high corrosion zones, the towers will lose their protective zinc coating after between 35 to 65 years.

I am looking at Exhibit B 1, tab 2, schedule 6; it's not in our compendium. 

MR. YOUNG:  Ms. Lea, what was the page number? 

MS. LEA:  Page 46; it's at lines 22 to 24.

MR. NG:  That statement there is based on the tower located in different areas, different corrosion zones. 

To focus the attention in on the highly corrosive area, it's better to look at the information in undertaking TCJ2.3, where we have provided calculations to show that the zinc protective layer will be fully depleted in 45 years, based on the corrosion rate and the initial thickness of the zinc coating.  That's down on page 4 of the undertaking. 

MS. LEA:  And can you repeat the undertaking number, please? 

MR. NG:  TCJ2.3, page 4. line 15.

MS. LEA:  If I could have the Panel's indulgence for a moment, I just want to go back over something that I have looked at. 

I have a couple more questions.  It's probably because I don't understand this evidence completely, so my colleague is helping me.

If we could look again at Exhibit TCJ2.3, page 2, and the square box.  It's at page 57 of our compendium.  Yes, page 57 I think.  Yes, okay.

So I think what we didn't understand is that the PV at 2047 is 92, because we see that in the chart underneath, PV for replacement.  But by 2052, that value appears to be zero; is that correct? 

MR. NG:  Perhaps let me walk through the process of interpreting this particular chart here.

The chart here is basically saying that the study period is 60 years.

MS. LEA:  Why is it 60 years? 

MR. NG:  That's the duration of -- the maximum duration that I can get out of the NPV model that we use.

MS. LEA:  Okay, and just before you leave that point, would the tower still have some value at the end of the study period?  Were there any terminal values? 

MR. NG:  I don't know the answer to that one.  I need to the look at the model itself.  The terminal value is part of the model, but I have to go look at it to see if there is a terminal value used in the model.

MS. LEA:  All right.  You can leave that aside for now and continue with your explanation, thank you.

MR. NG:  So the comparison is you have a structure that in 2017 is 45 years old.  Your option is you put one coating on it right now, and then we expect the coating to last 35 years.  So between now and 35 years later, you effectively extended the life that long, 35 years.  There will be no corrosion to the base metal for that duration of time.

The other alternative is you have the structure here who is at 45 years old in 2017, and you do nothing.  You let it corrode.  It will continue to corrode for another 30 years.  When you get to 75 years old, the corrosion would have set in so badly that you need to replace it.  That's the comparison. 

MS. LEA:  We will think about that overnight.  If we have any further questions on that particular calculation, we will come back to it.  I have two more questions before --


MR. NG:  Before I leave this topic here, the table at the bottom of the graph, it's all NPV'd back to today's value.  So the replacement cost, the tower replacement cost years later NPV to today and the coating cost of today plus, the NPV of 35 years later back to today.  You are comparing that options. 

MS. LEA:  I am too tired to sort it out so we will -- if I have any further questions on that, I will ask them tomorrow.

I did have two more questions for you before I suggest that we end for the day.

With respect to the high corrosion regions that were identified, has it been taken into account that the air quality has improved, for example in the Sudbury region, and that the corrosion may not occur as quickly now as it would have when these towers were first erected?

MR. NG:  No, I have not.  And I also did not know that the air quality in Sudbury is improving.

MS. LEA:  Well, I don't have evidence to show that, but that's my understanding.

The last question then is these three large programs in the lines area, the replacement of the insulators, the conductor replacement, and the tower recoating, can you rank them for us in terms of their importance to system performance and public safety risks?  Which would be the most critical or important? 

MR. NG:  It is a tie for the first place, the insulator replacement and end of life conductor.  And tower coating comes second or third.

MS. LEA:  Thank you.  Mr. Chairman, perhaps that's a good point to break for the day, thank you.

MR. QUESNELLE:   Thank you very much, Ms. Lea.  We will resume tomorrow morning at 9:30.  Thank you, and have a good evening.
--- Whereupon the hearing adjourned at 4:42 p.m.
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