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Wednesday, June 4, 2008 SEQ CHAPTER \h \r 1

 --- Upon commencing at  SEQ CHAPTER \h \r 19:05 a.m.

Preliminary matters:

MS. NOWINA:  Please be seated.


Good morning, everyone.  Today is day 13 of the Ontario Energy Board's hearing EB-2007-0050.  The hearing is in regard to Hydro One's application for leave to construct a transmission line between the Bruce Power facility and the Milton switching station, and to make modifications to certain transmission stations.


As we begin the examination of intervenors' witnesses, I would like to give some guidance to parties.  Examination-in-chief, as you know, should focus on the adoption of prefiled evidence and the examination of any evidence that has come forward since the oral hearing began.


I expect that examination-in-chief will be relatively brief.  The intention of cross-examination of parties is for parties to test the expert's evidence.  It is not intended to duplicate examination-in-chief, nor to solicit the restatement of prefiled evidence.  


For this reason, I expect that examination by parties, other than Hydro One, should be very brief, if at all, and will under no circumstances exceed 30 minutes.


Today's hearing is only for the examination of the witnesses for Pollution Probe, as the witnesses for the -- the witness for the Fallis group is not available today.  


I would like to stop at this point and discuss the fact that Mr. Brill is not available today and how we might accommodate his appearance in the remainder of the hearing.


Mr. Fallis, we have one proposal and we will have to check the availability of others.  One possibility is that we sit on Friday of this week to hear Mr. Brill's cross-examination.


MR. FALLIS:  I would have to check with him to -- I can certainly make that enquiry this morning.


MS. NOWINA:  Let's start with you, Mr. Fallis.  Are you available on Friday?


MR. FALLIS:  Yes, I am.


MS. NOWINA:  All right.  Mr. Nettleton, are you available on Friday?


MR. NETTLETON:  Yes, Madam Chair, I can arrange my affairs.


MS. NOWINA:  Thank you.  I will let you know the alternate proposal.  If we cannot hear Mr. -- have the cross-examination for Mr. Brill on Friday, then we will have it next Wednesday following the cross-examination of Mr. Russell, and we will sit until we have finished that cross-examination.  So come prepared, bring your supper, whatever else you need to bring for a long evening.  That's what we will do in the event that we can't sit on Friday.  


But the Board has made arrangements.  Mr. Millar cannot be here Friday.  We have made alternate arrangements for that, and we can sit on Friday, if that is possible, and that certainly would be better, I think, for everyone.


Mr. Fallis, if you could check and let us know at that today?


MR. FALLIS:  I will certainly do that this morning.


MS. NOWINA:  Terrific.  Thank you.


Are there any other preliminary matters?  Mr. Klippenstein, do you want to introduce your panel?


MR. KLIPPENSTEIN:  Thank you, Madam Chair.  Good morning, Madam Chair, Members of the Panel.


Pollution Probe would like to present, as a witness panel Mr. Peter Lanzalotta and Mr. Robert Fagan, and I would ask that they be sworn as witnesses.


MS. NOWINA:  We will do that.

POLLUTION PROBE - PANEL 1


Robert Fagan, Sworn


Peter Lanzalotta, Sworn 
Examination-in-Chief by Mr. Klippenstein:

MR. KLIPPENSTEIN:  Good morning, gentlemen.  Could you please state your names for the record?


MR. LANZALOTTA:  Peter Lanzalotta.


MR. FAGAN:  Robert Fagan.


MR. KLIPPENSTEIN:  Thank you.  As I understand it, you have prepared jointly and prefiled in this matter two pieces of evidence, one being the volume entitled "The Direct Evidence of Robert Fagan and Peter Lanzalotta" dated April 18th, 2008, and a supplemental direct evidence volume dated May 15th, 2008.  Is that correct?


MR. FAGAN:  Yes.


MR. KLIPPENSTEIN:  And if I could just turn to the first volume dated April 18th, 2008 near the end, just to review your qualifications for a moment.


Taking volume -- the volume dated April 18th, 2008, page 26, which is appendix 1, it appears, Mr. Lanzalotta, that you have more than 25 years' experience in electric utility system planning, power pool operations, distribution operations, electric service reliability, load and price forecasting and market analysis and development; is that right?


MR. LANZALOTTA:  Yes, it is.


MR. KLIPPENSTEIN:  You have appeared as an expert witness on utility reliability, planning on -- planning, operation, and rate matters in more than 80 proceedings in 21 states, the District of Columbia, Alberta and Ontario, and before the Federal Energy Regulatory Commission; is that right?


MR. LANZALOTTA:  That's correct.


MR. KLIPPENSTEIN:  If I turn to appendix 2, which is at page 28, I find a list of proceedings in which you have testified; is that right?


MR. LANZALOTTA:  Yes.


MR. KLIPPENSTEIN:  And just flipping through the list, there appears to be 87 listed in that list; is that right?


MR. LANZALOTTA:  Correct.


MR. KLIPPENSTEIN:  You have been a principal of Lanzalotta & Associates since 2001?


MR. LANZALOTTA:  Yes.


MR. KLIPPENSTEIN:  You have a bachelor of science in electric power engineering from Rensselaer Polytechnic Institute?


MR. LANZALOTTA:  Correct.


MR. KLIPPENSTEIN:  And an MBA with concentration in finance?


MR. LANZALOTTA:  Yes.


MR. KLIPPENSTEIN:  And as we have mentioned, you have approximately 25 years of experience in system planning and related matters?


MR. LANZALOTTA:  More than 25 years.


MR. KLIPPENSTEIN:  You have developed evaluations of electric utility system cost and value and reliability and condition?


MR. LANZALOTTA:  Yes.


MR. KLIPPENSTEIN:  And I take it you are a member of the IEEE, the National Society of Professional Engineers, the Association of Energy Engineers, the National Fire Protection Association, the American Solar Energy Society and The Financial Management Association?


MR. LANZALOTTA:  Correct.


MR. KLIPPENSTEIN:  You are a registered professional engineer in the states of Maryland and Connecticut?


MR. LANZALOTTA:  Yes.


MR. KLIPPENSTEIN:  Thank you.  Mr. Fagan, if I could turn to appendix 3 in the April 18th volume and just review some of your qualifications?  That is appendix 3 found at page 38.


As I understand it, you are a mechanical engineer and energy economics analyst with over 20 years' experience in the energy industry; is that right?


MR. FAGAN:  Yes.


MR. KLIPPENSTEIN:  Your activities have focussed primarily on various electric power industry issues, and especially economic and technical analysis of transmission pricing structures, wholesale electricity markets, renewable resource alternatives, and the assessment and implementation of demand-side alternatives; is that right?


MR. FAGAN:  Yes.


MR. KLIPPENSTEIN:  You have expertise in transmission use pricing, in congestion management, in losses, in financial and physical transmission rights and transmission asset pricing; is that right?


MR. FAGAN:  Yes.


MR. KLIPPENSTEIN:  You have a bachelor of science in mechanical engineering from Clarkson University; is that right?


MR. FAGAN:  Yes.


MR. KLIPPENSTEIN:  And a master of arts in energy and environmental studies from Boston College; is that right?


MR. FAGAN:  Yes.  Boston University.


MR. KLIPPENSTEIN:  Boston University, I'm sorry.


And you took a course in 2006 offered by the Utility Wind Integration Group on integration and interconnection of wind power plants to electric power systems; is that right?


MR. FAGAN:  Yes.


MR. KLIPPENSTEIN:  You have been a senior associate with Synapse Energy since 2004?

MR. FAGAN:  Yes.

MR. KLIPPENSTEIN:  You have dealt in that capacity on issues of transmission, and evaluated wind energy and related transmission issues in Minnesota, Iowa and Indiana?

MR. FAGAN:  Yes.

MR. KLIPPENSTEIN:  Before that, you were a senior associate with Tabors Caramanis & Associates from 1996 to 2004; is that right?

MR. FAGAN:  Yes.

MR. KLIPPENSTEIN:  In that capacity you provided expert evidence in Ontario and Alberta?

MR. FAGAN:  Yes.

MR. KLIPPENSTEIN:  And you analysed transmission pricing and access policies in Ontario and elsewhere, including valuation of alternatives for congestion management methods; is that right?

MR. FAGAN:  Yes.

MR. KLIPPENSTEIN:  Madam Chair, I would ask that Mr. Lanzalotta and Mr. Fagan be qualified as experts for the purposes of this proceeding, based on that description.

MS. NOWINA:  Mr. Nettleton, do you have any comment on that?

MR. NETTLETON:  Yes, I will object to the expert qualification request, but will do so through cross-examination of their qualifications in respect to transmission system planning.

MR. KLIPPENSTEIN:  Madam Chair, I find myself in a little bit of a box if I am supposed to lead direct evidence from the witnesses who my friend and, so far, the Panel have not accepted as experts in this matter.  I am content to leave it as a practical matter and just proceed and my friend can ask questions on cross-examination, but I think it would normally require going into the issue and a decision by the Board on whether or not the experts are qualified.  But I am prepared not to rest on technicalities and just proceed.

MS. NOWINA:  It's an unusual approach, Mr. Nettleton.  Normally we would establish this at the beginning of examination-in-chief.  Is there any reason for waiting?

MR. NETTLETON:  Madam Chair, I don't have any opposition to the witnesses being qualified as witnesses with experience in the matters set forth in their curriculum vitae.

But my friend asked for these witnesses to be qualified as experts in the matters that have been described in the CVs.  I will be cross-examining them on the matters that are set out in their curriculum vitaes related to transmission system planning, and whether they have in fact been qualified as experts and treated as experts in other jurisdictions, which is not clear from the face of the record.

Furthermore, the 87 -- for example, with Mr. Lanzalotta, the 87 reference proceedings that Mr. Lanzalotta has referred to do not all deal with matters related to transmission system planning.

In fact, it appears, again, on the face of the record, that there is a considerable smaller subset of proceedings where Mr. Lanzalotta has testified in respect of transmission system planning matters.

So that's the basis of the objection.

MS. NOWINA:  All right.  Mr. Klippenstein is willing to proceed and we will.  However, on that basis, I will ask one of you to remind us after cross-examination to return to this matter and either qualify or not, for the purpose of preparing argument.

MR. KLIPPENSTEIN:  Thank you, Madam Chair.  I don't think I ever suggested, or Mr. Lanzalotta suggested that the 87 occasions of testimony were all related specifically to, as my friend said, transmission system planning.

I certainly have never suggested that narrowness for all 87 appearances, either in writing or this morning.  So that clarification may help a bit.

If my friend says he's going to cross-examine about Mr. Lanzalotta and/or Mr. Fagan not being treated as experts in other jurisdictions, that's the first I hear of it.  And if my friend is going to refer to any documents in relation thereto, I haven't got notice of those documents, I don't think.  And I don't know how the Board would be able to deal with that issue without some kind of documentation.

My friend is free to cross-examine on that, but I trust he's not going to introduce documents from other jurisdictions at this point.  I just highlight that right now.

Having said that, I am prepared to move on.

MS. NOWINA:  Why don't you do that, Mr. Klippenstein?

MR. KLIPPENSTEIN:  Mr. Lanzalotta and Mr. Fagan, I take it you jointly prepared the two direct evidence documents dated April 18th and May 15th, 2008?

MR. FAGAN:  Yes.

MR. LANZALOTTA:  Yes.

MR. KLIPPENSTEIN:  Do you adopt that prefiled evidence?

MR. FAGAN:  Yes.

MR. LANZALOTTA:  Yes.

MR. KLIPPENSTEIN:  Do you adopt the interrogatory responses prepared in the interrogatory process in this matter by yourselves?

MR. FAGAN:  Yes.

MR. LANZALOTTA:  Yes.

MR. KLIPPENSTEIN:  And I guess it is obvious, you have reviewed Hydro One's proposal for a new double-circuit line from Bruce to Milton; is that right?

MR. FAGAN:  Yes.

MR. LANZALOTTA:  Yes.

MR. KLIPPENSTEIN:  And if I look at page 4 of your evidence, you have come to very different conclusions and recommendations compared to Hydro One regarding the need and the economic valuation for the line; is that right?

MR. FAGAN:  Yes, that's correct.

MR. KLIPPENSTEIN:  And you recommend that instead of a new line, near and interim measures be used, including series compensation and generation rejection.

MR. FAGAN:  Yes.

MR. KLIPPENSTEIN:  Let me start with your economic analyses of -- and economic analyses and recommendations.

You have completed and economic analysis of locked-in energy effects as part of your evidence; is that right?

MR. FAGAN:  Yes, that's correct.

MR. KLIPPENSTEIN:  And your analysis refers to net present value in 2007 dollars.  Can you just comment on that aspect of it?

MR. FAGAN:  Yes.  It just takes into account both the time value of money and the currency year to value, the implications.

MR. KLIPPENSTEIN:  Let me ask a question or two about the first scenario in which Bruce B nuclear units are not refurbished, they retire at the end of their current lives and no nuclear -- excuse me, no new nuclear units are built at the Bruce location to replace them.

Now, focussing on that scenario for a moment, according to your analysis with Bruce B not rebuilt or replaced, you state the cost of the line exceeds its benefits by $245 million; is that right?

MR. FAGAN:  Yes, that's correct.

MR. KLIPPENSTEIN:  As I understand it, according to Hydro One's analysis, if Bruce B is not rebuilt or is not replaced with new nuclear generation, the cost of the line exceeds its benefits by only $12 million; is that right?

MR. FAGAN:  Yes, that's correct.  In response to an interrogatory by Pollution Probe, Hydro One described locked-in energy values associated with scenario D, and that's where the $12 million net negative number comes from.

MR. KLIPPENSTEIN:  Could you please explain why your calculations are so much less than Hydro One's values, very briefly?

MR. FAGAN:  It is primarily the computation of locked-in energy amounts differs.  We compute lower locked-in energy levels.

MR. KLIPPENSTEIN:  Would you characterize your values as being conservative, or in some other way?  And if so, why?

MR. FAGAN:  The values that we computed are conservative to the extent that the actual aggregate output from the Bruce nuclear power station ends up looking something more like its history.  If it actually achieves the levels of capacity factors that Hydro One and OPA has set out, then our analysis is not conservative.  It's sort of right on.

MR. KLIPPENSTEIN:  I would like to ask you about the capacity factors used for Bruce nuclear as part of your economic analysis.

What value or values did you use, and why?

MR. FAGAN:  In computing locked-in energy, we essentially computed locked-in energy amounts on a monthly basis for the 2012 to 2030 period, and we made assumptions for each month about what the average capacity factor would be for the aggregate of all of the units in operation at Bruce, either six or seven or eight, or in some scenarios as few as four units.


The values that we used were based on Hydro One's assumptions that basically the summertime and the wintertime are the periods when they will try to have their units operating as fully as possible, and in the shoulder periods, April and May and October/November, that's when they would be doing their planned maintenance.


So as a result of those assumptions, we made the assumption that in the winter and summer periods, the aggregate output at Bruce would be a 95 percent capacity, factor and in the shoulder periods, during those four months I just cited, the average capacity factor aggregate output through Bruce would be 70 percent.


When you combine those two together, that results in an approximate annual average capacity factor of 87 percent at the Bruce nuclear station for all eight units, or however many units are actually in service.


MR. KLIPPENSTEIN:  So, in the summary, on that scenario, if the new line were built and Bruce B was not refurbished or was not replaced with new nuclear generation, is it your opinion that the costs of the line would outweigh the benefits at least by $245 million and possibly more?


MR. FAGAN:  We compute $245 million based upon those assumptions that I just stated.


If the actual aggregate output at the Bruce nuclear station is lower than those assumptions, then it's likely that the locked-in energy levels will also be lower and the benefit of the line would be even lower.


MR. KLIPPENSTEIN:  Now if I could ask you about the economic analysis with different assumptions - namely, assuming that Bruce B were refurbished or replaced with equivalent new nuclear generation instead - in that scenario, according to your analysis, the costs of the line would still outweigh its benefits by $72 million; is that right?


MR. FAGAN:  Yes, that's correct.  This is shown in table 1B of our supplemental evidence.


I just want to point out one minor errata that I discovered last night looking at this table.  There's a reference to the Hydro One estimate as scenario D.  For table 1B, it's actually scenario C.  That's for the record; that is important.


MR. KLIPPENSTEIN:  Thank you.


Compared to your calculation of the $72 million, Hydro One's analysis indicates that the new lines benefits would outweigh its costs by $219 million in the scenario assumptions I just mentioned.


Could you please explain what accounts for that difference?


MR. FAGAN:  The amount of locked-in energy that was estimated by Hydro One compared to the amount that we estimated accounts for the difference.


MR. KLIPPENSTEIN:  In the first scenario, would you say you're using values that could result in a high estimate of the new lines benefits?


MR. FAGAN:  Yes, for the same reasons.  It's all tied to the assumptions that one makes about what the aggregate output at Bruce nuclear station will be.


MR. KLIPPENSTEIN:  So even in the second scenario in which Bruce B were refurbished or replaced, according to your analysis, it still wouldn't make economic sense to build the line?  Is that one of the implications of your analysis?


MR. FAGAN:  Yes, that's the implication.


MR. KLIPPENSTEIN:  As part of your consideration of these matters, do you know what the actual historical capacity factor range is for Bruce nuclear, or has been?


MR. FAGAN:  Yes.  That is displayed in figure 8 of our direct testimony.


In short, for the eight years -- I'm sorry, for the nine -- eight to nine years in which all eight units were operating, the range of monthly capacity factors is somewhere in the 60 to 80 percent range.  The detail is provided in figure 8.  


What that demonstrates is that for the period of operation when all eight units were in service at Bruce, never did the monthly average capacity factor even exceed 90 percent, and we're starting -- we're using an assumption that it would be 95 percent.  That also reflects the conservatism Mr. Klippenstein was referring to.


MR. KLIPPENSTEIN:  Thank you.  Then just a few questions on the technical aspects of your recommendation.


It appears that essentially you recommend a combination of generation rejection options during normal operation and installation of series capacitors along the existing line as an alternative way to transmit the generation capacity from the Bruce area; is that correct?


MR. LANZALOTTA:  Yes, it is.


MR. KLIPPENSTEIN:  Could you explain why you put that forward?


MR. LANZALOTTA:  We put that forward because, given the amount of capacity that we saw needed to be transmitted from the Bruce area, it did not appear that the new double-circuit line from Bruce to Milton was going to be needed.


It appeared that this could be accomplished by putting in shunt capacitors, series capacitors, interim measures as they were called, and also using generator rejection.


So we went ahead with those options instead. 


MR. KLIPPENSTEIN:  We have heard a lot about series capacitors in this hearing, and I don't want to go over that now.  But from your point of view, extremely briefly, can you comment on the history of series capacitors and what they require and how much time is necessary to install them?


MR. LANZALOTTA:  Series capacitors are -- have been historically used on long high voltage transmission lines as a means of compensating or changing some of those lines' characteristics, so as to permit those lines to carry more power.


In terms of price, they're not inexpensive.  For the 500 kV circuits that we were looking at here in the province, I think we were in the range of 70, 80 million.  I don't believe as high as 100 million.


They're typically installed in a substation that's located around the midpoint of the transmission line, and typically they would take, I think, 12 to 16 months to install.


MR. KLIPPENSTEIN:  Thank you.  What, in your view, in summary form, is generation rejection?


MR. LANZALOTTA:  Generation rejection uses the computer control system that's controlling the grid, and it refers to the shutdown of generation in response to a contingency, a loss of a component on the system.  Say if a transmission line is lost, then generator rejection would be shutting down some of the generation that you would normally expect to be going over that line.


MR. KLIPPENSTEIN:  How would you respond, very briefly, to the evidence we have heard that the usage of generation rejection is not acceptable over the long term?


MR. LANZALOTTA:  Several ways.  First, there has been a long history of use of generation rejection here in the province of Ontario dating back, I think, to the late 1970s.

Even if the new -- the proposed Bruce-to-Milton double-circuit 50 kV line is built, there will still be a lot of generation rejection used under conditions where one or more circuits is taken out for maintenance, or where the system is already under a contingency condition.

Lastly, given the resource assumptions, the generation resource assumptions out at Bruce, it wasn't clear to us that if generation rejection were used right now, that it would necessarily be needed over the long-term.  Because starting in the late 2000 teens, I believe it's the units from Bruce B are scheduled for retirement.

So that would reduce the need to use generation rejection at that point.

MR. KLIPPENSTEIN:  And is it fair to say that the point of these measures, in your discussion, namely the series capacitors and the generation rejection, is to increase the capacity that the line can carry, and if the increase is sufficient, a new line would not be needed?

MR. LANZALOTTA:  Essentially, yes.

MR. KLIPPENSTEIN:  Let's now look for a moment at capacity factor assumptions with respect to wind.

What is the factor that you used for wind, and why?

MR. FAGAN:  In our supplemental evidence, we computed locked-in energy amounts and there were three main components of that computation, one of which was assumptions around how much wind was in place and what the output of that wind would be.

The specific assumptions that I used in computing locked-in energy was an aggregate capacity factor for all, post-2015, for all 1700 megawatts of wind, all 1,000 or so turbines mixed together, of 40 percent during the winter periods and 20 percent during the summer periods.

Those values were based on information about the wind regime in Ontario, taken from the AWS True Wind Study.

MR. KLIPPENSTEIN:  How do those capacity factors assumptions you used compare with what Hydro One used?

MR. FAGAN:  Well, Hydro One didn't -- Hydro One's model is different from the model that I used, and Hydro One based their wind resource outputs on information from the Helimax studies.  And the Helimax study wind information is based on a handful of sites in the Bruce area.

Based on the information in the AWS True Wind Report, that, the data representing the wind regime cannot easily be scaled up to apply to 1700 megawatts of wind, because of the effect of spatial diversity.  The effect of spatial diversity would be to sort of dampen the variation in output, aggregate output of all of the wind.  I mean essentially because the wind blows in different amounts at different locations, when you've got 1,000 turbines spread out over large distances in the Bruce area, they're not all going to be operating at their maximum output at the same time.

So the coincident level of output from all of that generation together is what is really important, and the wind data, as represented in the AWS report and as provided through the Helimax studies, just doesn't support a careful analysis of that effect of spatial diversity.

So based on that, it appears to me that Hydro One is overestimating the level of coincident aggregate output from what would be 1700 megawatts of wind generation in the region, and therefore, in combination with the transmission and the nuclear power station capacity factors, exaggerating the locked-in energy effects.

MR. KLIPPENSTEIN:  Thank you.

Let me turn to the question of IESO and NPCC reliability standards.

In your opinion, is the proposed new line needed to meet those standards?

MR. LANZALOTTA:  No, it is not.

MR. KLIPPENSTEIN:  Could you explain why you say that?

MR. LANZALOTTA:  I guess I say that because we're able to beat those standards by looking at these interim measures, the use of series capacitors, and the use of generation rejection.

MR. KLIPPENSTEIN:  In your opinion, is the proposed new line needed to ensure reliable supply of electricity?

MR. LANZALOTTA:  No, not at this time.

MR. KLIPPENSTEIN:  Could you explain that?

MR. LANZALOTTA:  Given the information we know on the generation resources available at Bruce, and the uncertainty as to the future of the Bruce B units, it is just not prudent, in my opinion, to invest that much money in that transmission proposal at this time.

MR. KLIPPENSTEIN:  Thank you.  Moving on to my final topic now, your evidence also discusses some changes for the Longwood to Middleport segment of the system; is that right?

MR. LANZALOTTA:  Yes.

MR. KLIPPENSTEIN:  Can you please explain why you recommend the option that you recommend on that point?

MR. LANZALOTTA:  I recommended an additional 500 kV circuit from Longwood to Middleport to address the position that generation rejection may not be appropriate for use when there are no contingencies currently existing on the system.

Given our position, we don't think that there are going to be very many occasions where the power coming out of Bruce, given the current assumptions for resources there, is going to be large enough to require generation rejection with all facilities, system facilities in-service.

But should that situation change, or should it just be decided that, you know, we shouldn't take the chance of any generation rejection with no contingencies, then I proposed a new transmission line from Longwood to Middleport to allow the system to address all eight Bruce units plus wind generation at levels of availability that, you know, are considerably above what we think are reasonable.  With this additional line, the system would not need generator rejection under a no-contingency situation.

MR. KLIPPENSTEIN:  Would that involve a shorter distance and lower line losses?

MR. LANZALOTTA:  Yes.  The distance from Longwood to Middleport is 150 kilometres, as compared to 176 for the line from Bruce to Milton.

Having the line from Longwood to Middleport, under certain situations, will have lower losses than the existing system, or the existing system with the Bruce-to-Milton line.

MR. KLIPPENSTEIN:  Would it be cheaper?

MR. LANZALOTTA:  Opinions vary.  My opinion is that it would be cheaper.  In response to data requests and interrogatories, the company priced out an option where the Longwood to Middleport line was incorporated as part of a rebuild of existing transmission circuits, and, under that situation the price, the two options were, you know, much more even.


MR. KLIPPENSTEIN:  As I understand it, you mentioned that this Longwood to Middleport option that you discuss would address the situation where it is desired to have no generation rejection in a first contingency, but, otherwise, even this option would not be needed; is that correct?


MR. LANZALOTTA:  Yes, it is.


MR. KLIPPENSTEIN:  Those are all my questions unless, Mr. Lanzalotta or Mr. Fagan, you have anything else to add.


MR. LANZALOTTA:  I do not.


MR. FAGAN:  No.


MR. KLIPPENSTEIN:  One moment.


Madam Chair, if I may ask one or two more questions?


MS. NOWINA:  Go ahead, Mr. Klippenstein.


MR. KLIPPENSTEIN:  Just a clarification, Mr. Lanzalotta and Mr. Fagan.  In your original direct evidence of April 18th, 2008, if you could turn to page 6 and following, there is a series of figures, figure 1, figure 2, figure 3, and 4 and 5.


First of all, I notice, for example, for figure 4 and figure 5 on page 9, you mention in the headings for those figures that there's a wind assumption capacity factor of 50 percent.  I wonder if you could just clarify how that relates to the other wind capacity factors you mentioned earlier this morning?


MR. FAGAN:  Sure.  The direct evidence was prepared before we had all of the information that allowed us to do a direct computation of locked-in energy.


At this stage of our evidence, we just wanted to demonstrate, in a clear, visual way, what the effect of assuming a 50 percent capacity factor for wind looks like when you put the generation resource amounts on a graph with the maximum carrying capacities of the transmission alternatives.


MR. KLIPPENSTEIN:  Finally, if you could look at figure 4, which represents the scenario in which Bruce B is not refurbished or replaced, can you just comment on the graphs in that figure and what they mean?


MR. FAGAN:  The primary point displayed in figure 4 is that if Bruce B is not refurbished and the Bruce-to-Milton line is -- proposed line is built, there will be a considerable excess of transmission capacity for resources from the Bruce area, once the Bruce B units are retired.


It essentially reflects, if you do this and you don't refurbish Bruce B, you will have overbuilt the transmission system, to a large extent, to try to get power from an area that doesn't have the power.


MR. KLIPPENSTEIN:  Thank you.  Those are my questions, Madam Chair, in direct.


MS. NOWINA:  Thank you, Mr. Klippenstein.


The order in which we will proceed is that we will take cross-examination from parties who are largely in support of Pollution Probe's position first, then move to Hydro One, then parties in support of the position of Hydro One.  That's assuming that there are parties, other than Hydro One, who wish to cross-examine.


Can those parties in support of Pollution Probe let me know whether or not they wish to cross-examine?  Mr. Ross.


MR. ROSS:  I will have no questions for this panel, Madam Chair.  Thank you.


MS. NOWINA:  Thank you.  Mr. Pappas.


MR. PAPPAS:  I do, Madam Chair.


MS. NOWINA:  Thank you.  Mr. Fallis.


MR. FALLIS:  No questions.


MS. NOWINA:  Mr. Pape?


MR. PAPE:  No, we won't cross-examine.


MS. NOWINA:  All right, thank you.  Mr. Pappas -- I'm sorry, who did I miss?  Mr. Barlow?  Where is Mr. Barlow?  Oh, Mr. Barlow, do you have questions of -- one question.  All right.


Mr. Pappas, you missed my opening remarks.  In my opening remarks, I pointed out that it was not necessary for parties such as yourself to cross-examine, that you may, but that it was not intended as a solicitation for a restatement of the evidence and that it should be very, very brief.


In any case, I would not allow more than half an hour for cross-examination for parties such as you.  And same for Mr. Barlow, but he only has one question, so I am not too concerned that that would be a problem.


MR. PAPPAS:  Is the 30 minutes absolutely hard and fast, or if -- or if you sense that there is value in the cross-examination, would you extend it?


MS. NOWINA:  It is absolutely hard and fast, Mr. Pappas.  I would like you to think about how you will keep it to half an hour, and certainly we would expect it to be less than that.  As you can see, your colleagues here have chosen not to cross-examine at all, which is typical.


So we would expect it to be very brief.  Half an hour is actually much longer than we would normally expect for this kind of examination.


With that...


MR. PAPPAS:  I imagine that won't apply to the applicant?


MS. NOWINA:  Oh, of course not.  That is entirely different.  For the applicant, we expect to take -- as the other parties have in cross-examining the applicant's witnesses, as the -- only parties who are in support of Pollution Probe.  Although I would expect parties who are in support of Hydro One, as well, the main cross-examiner today is Hydro One.


MR. PAPPAS:  Well, I wonder, since it is almost ten, would it be appropriate to just have a short break now, and then I can come in, get it over with and get out of the way?


MS. NOWINA:  You can't proceed now, Mr. Pappas?


MR. PAPPAS:  I could, but...


MS. NOWINA:  Do you need time to prepare to shorten your cross-examination, Mr. Pappas?


MR. PAPPAS:  Yes.


MS. NOWINA:  All right.  Mr. Barlow, can you move up and we will take your question now?


MR. BARLOW:  Thank you.


MS. NOWINA:  The panel may not -- the witness panel may not be able to see you right there, Mr. Barlow.  It's probably the worst seat that we have.

Cross-examination by Mr. Barlow:


MR. BARLOW:  The questions I wanted to pose, and maybe it is something you can answer after the break, but Mr. Chow, in his presentation, insisted on the extra 1,000 megs of wind power that may or may not happen.


If you took that out of your equation for wind power, what effect would that have on your analysis?  Maybe you could answer that after the break, because you may want to talk, because it is obviously something that may not ever happen, and they seem to hang this whole project on that extra 1,000 megs of wind power.


MS. NOWINA:  Let's see if the witness panel can answer the question now, Mr. Barlow.  They may not need any time to answer that question.


MR. FAGAN:  Yes, I can answer it now.  


MS. NOWINA:  Thank you.


MR. FAGAN:  The short answer is it will have a fairly dramatic effect on the computation of locked-in energy.  It would result in lower amounts of locked-in energy.


MR. BARLOW:  One other; I just noticed it.  If you took some of the new technology, because this line is a 500 kV line, and you did it with some of the newer technologies, could that be used on some of the 250 lines, because they don't sag as much, or re-do some of the 500s with higher capacity lines?  Would that have any effect on your analysis, also?


MR. LANZALOTTA:  Well, yes.  If we were to assume, you know, rebuilding any of the transmission lines, be it 230 kV or 500 kV, so if they had higher capacities, or, you know, series compensation, this would affect the capacities of these lines and could affect, you know, the need for system reinforcement.


MR. FAGAN:  And to the extent that such modifications would change Hydro One's assessment of the interface limits for flow out of Bruce, that would have an effect on any locked-in energy computations.


MR. BARLOW:  Thank you.


MS. NOWINA:  Thank you, Mr. Barlow.  Mr. Pappas, you would still like some additional time to consider your questioning?  All right.  We will break for half an hour and resume at 10:25.


--- Recess taken at 9:56 a.m.  


--- Upon resuming at 10:31 a.m. 

MS. NOWINA:  Please be seated.

Mr. Pappas, you can go ahead.
Cross-examination by Mr. Pappas:

MR. PAPPAS:  Thank you, Madam Chair.  

Gentlemen, good morning.

MR. FAGAN:  Good morning.

MR. PAPPAS:  I will try and rush this through.

Has deregulation and thus competition increased the flow of electricity into, out of and across grids to a level not considered in the original design of grid systems and the analysis of their stability?

MR. FAGAN:  I'm sorry, could you repeat that?

MR. PAPPAS:  Has deregulation and thus competition increased the flow of electricity into, out of and across grids to a level that was not considered in the original design of grid systems and the analysis of their stability?

MR. FAGAN:  We have not looked carefully at the effects of competition and deregulation in our assessment of the applicant's proposal.

MR. PAPPAS:  But is it something you are generally aware of in your field?

MR. FAGAN:  I am generally aware, absolutely.

MR. PAPPAS:  Thank you.

MR. FAGAN:  The effects of deregulation, you know, can certainly change flows.  Characteristics of flow on the system, as different generators come on, different generators go off, that will have an impact on the flows on any given system.

MR. PAPPAS:  Thank you.

Will an aging infrastructure not designed to carry out the transactions being demanded of it in today's world require a great deal of money to upgrade and enhance?

MR. LANZALOTTA:  It is certainly that that situation could arise, although each situation is going to have its own set of facts and have to be considered separately.

MR. PAPPAS:  How would you rate a system with aging and obsolete elements?

MR. LANZALOTTA:  I am not sure I understand.

MR. PAPPAS:  Well --

MR. FAGAN:  What do you mean by "rate"?

MR. PAPPAS:  I'm sorry?

MR. FAGAN:  You said how do you rate a system?


MR. PAPPAS:  Yes.

MR. FAGAN:  What do you mean by "rate"?

MR. PAPPAS:  Well, I was initially going to ask "describe" but I didn't quite mean that.  I just mean in terms of, well, in terms of reliance, supply and financial effect on the ratepayers belonging to such a system.

MR. FAGAN:  Any transmission system likely needs ongoing maintenance.  It does need ongoing maintenance and ongoing capital investment to maintain its quality, to reliably serve load.

MR. PAPPAS:  Would you describe capital investment as another way of stating upgrading a line?

MR. FAGAN:  That could be part of it, but that's certainly not the only capital investment required, you know.  Hypothetically, if the province does very well at demand-side management and overall load doesn't grow very much, the primary capital investment might just be to maintain all of the components.  We won't necessarily have to increase transfer capacities.  But that's a hypothetical.

MR. PAPPAS:  I think I will ask this in a slightly different way, where it's going.

If a system has aging and obsolete elements, do you think it should be a reasonable priority to bring them up to date?

MR. FAGAN:  Sure, if it threatens reliability of the system, yes.

MR. PAPPAS:  Thank you.  Could transmission system constraints, abnormal conditions and contingencies arise from the inappropriate placement of generation relative to pre-existing power flow patterns, demand centres and sources of reactive power?

MR. FAGAN:  I am going to ask if you could ask that one again, please.

MR. PAPPAS:  Okay.  Could transmission system constraints, abnormal conditions and contingencies arise from the inappropriate placement of generation relative to pre-existing power flow patterns, demand centres and sources of reactive power?

MR. FAGAN:  I won't opine on -- you said inappropriate?

MR. PAPPAS:  Yes.

MR. FAGAN:  What we know is that if you change the location of generation sources that are dispatched on, if you change that, you can change the flows throughout any given system in ways that increase congestion, in ways that decrease congestion, in ways that might threaten reliability, that might not threaten reliability.  It is a very general question, and you --

MR. PAPPAS:  But it is a possibility that the placement could be responsible.  If the existing situation was not appropriately reviewed, the placement of generation could have a disturbing effect, if it was put one place and not somewhere else.

MR. FAGAN:  I wouldn't use the word "disturbing".  It certainly could have an effect.  The effect might be primarily economic, for example.  If you put generation in a place where you don't have enough transmission capacity to get it out, there is an economic impact with that.

There's not necessarily an operational reliability impact.

MR. PAPPAS:  But there could be -- well, in an inappropriate place, it could give rise to more abnormal conditions, constraints and contingencies than if it was, say, in a different placement.

MR. FAGAN:  Yes.  You are always doing trade-offs.  Oftentimes, you know, there is cheaper generation further from load, you have to incur transmission expense to get that cheaper generation there.  You have to compare to:  Well, if we put the generation close to the load, we don't incur the same types of transmission costs, we don't necessarily incur a congestion cost, but it might be more expensive to put that generation closer in. 

That is the whole planning process, to help assess those trade-offs, from an economic perspective and from a reliability perspective.

MR. PAPPAS:  Now, almost the same question, could transmission system constraints, abnormal conditions and contingencies arise from the inappropriate placement of transmission relative to pre-existing power flow patterns, demand centres and sources of reactive power?

MR. FAGAN:  Again, your use of the word "inappropriate" is what I have trouble with.

MR. PAPPAS:  Okay.  It's in a matter of, by "inappropriate", let's say for some reason, certain --

MR. FAGAN:  If I may?

MR. PAPPAS:  Yes.

MR. FAGAN:  You can build transmission in the wrong place, sure.  It would be an economic -- you could spend your dollars more wisely or less wisely when you think about transmission system investment, yes.

MR. PAPPAS:  Thank you.

Now here is that word again, so take it as you will, as we've been speaking, it is just the best word I could use.

If inappropriate generation and or transmission builds had been installed at some time, could further such placements compound the constraints and abnormal conditions that may arise?

MR. FAGAN:  Sure.  That's possible.  If you've got a congested transmission interface and you put more generation on the wrong side of that interface, you exacerbate that condition, you exacerbate the economic impacts of that.

MR. PAPPAS:  Thank you.  If a large amount of generation, without black start capability –- oh, no, I'm sorry -- is a large amount of generation without black start capability, in and of itself, a reliability and transmission constraint or issue?

MR. LANZALOTTA:  It might well be a reliability concern under certain situations.  I am not sure I see it as any other kind of constraint.

MR. PAPPAS:  Well, I am -- ask a question.  Okay.

After an outage, is there more difficulty restoring nuclear generation to power production than there is other facilities, such as large coal, gas or oil?

MR. LANZALOTTA:  Is it more complicated?  Perhaps it is.  I assume you're talking about like a system-wide blackout?

MR. PAPPAS:  Yes.

MR. LANZALOTTA:  Rather than just an outage of this or that.

MR. PAPPAS:  No, no.

MR. LANZALOTTA:  Certainly a complex procedure.  But large coal-fired units also have a complex procedure involved, as well as certain minimum times to be able to go back from, you know, a warm to a hot condition, things like that.

MR. PAPPAS:  Would you consider that the complexity and dangers involved in the cooling of off-line reactors can require that it takes much longer to bring them back on line than, say, a fossil-fuelled plant?


MR. LANZALOTTA:  Yes, it is possible, but it's kind of outside the scope of what we were looking at here.


MR. PAPPAS:  Okay.  Thank you.


Are you conversant with smart or intelligent grid technology?


MR. LANZALOTTA:  Smart grid?  Yes.


MR. PAPPAS:  Thank you.  Is this a definite direction for transmission across North America?


MR. LANZALOTTA:  Well, a lot of transmission across North America already reflects what we commonly think of as smart grid technology.


Most of the use currently of the term "smart grid" is typically addressed towards more distribution systems, but transmission systems already have what they call SCADA, supervisory control and data acquisition, and they're computer controlled much like we see in the generation rejection schemes that are being considered here and that have been used in the province over the last several decades.


So transmission systems, to a large extent, already reflect a lot of the technologies that people are typically referring to when they say the term "smart grid".


MR. PAPPAS:  Thank you.  Would installation of FACTS technology be a reasonable prerequisite for developing a smart grid?


MR. LANZALOTTA:  Well, again, FACTS technology has certainly been in existence for, you know, ten years or more.


In many cases, and, you know, in places on the transmission system, it's already installed and operating.  Would more, you know...


MR. FAGAN:  I mean, there are other aspects -- there's aspects of FACTS technology that could be installed on the grid that would supplement or enhance the smart grid characteristics that already exist on the transmission system.


MR. PAPPAS:  The power electronic components of FACTS devices, are they, in fact, control devices?


MR. LANZALOTTA:  Yes.


MR. PAPPAS:  Under the -- how would you rate them in speed of response compared to mechanical switching devices?


MR. LANZALOTTA:  Typically, they're very fast, perhaps faster than mechanical.


MR. PAPPAS:  Would you say that that would be their important association with a smart grid, in that the computers and sensors would be able to have them possibly respond quicker to disturbances?


[Witness panel confers]

MR. LANZALOTTA:  I think to the extent you could speed these devices up, they're perhaps more useful.


MR. PAPPAS:  Would that be because they're more amenable to fibre optic communication?


MR. LANZALOTTA:  That really wasn't the perspective I was thinking of.  The reason speed is a benefit is that when things go wrong on the transmission system, we're talking in terms of trying to respond in as few cycles as possible, a system being 60 cycles per second.


The faster you can respond, the less time the grid has to get itself into an unfavourable situation.


MR. PAPPAS:  Prior to the introduction of the 3M ACCR conductor, how long has the previous state-of-the-art high temp, low sag ACCS TW been available?


MR. LANZALOTTA:  Prior to the 3M technology?


MR. PAPPAS:  Yes, which has been installed since 2005, the ACC --


MR. LANZALOTTA:  I don't know.


MR. PAPPAS:  Would you -- if I said maybe the 1980s, would that seem reasonable?


MR. LANZALOTTA:  I just don't know.


MR. PAPPAS:  Okay.  When was the first high temp, low sag conductor introduced?


MR. LANZALOTTA:  I don't know the exact date or timing on that either.


MR. PAPPAS:  When was the ACSR conductor introduced in North America?


MR. LANZALOTTA:  Probably decades ago; a long time.  It has been in use for a long time.  I don't know exactly when it was introduced.


MR. PAPPAS:  Is it your understanding that it was, in fact, the first aluminum and steel wire that was introduced?  Is that...


MR. LANZALOTTA:  Again, I don't know.


MR. PAPPAS:  Thank you.


Do you know of any technological obstacles for the application of off-peak hydrogen production?


MR. LANZALOTTA:  I am aware of a number of potential obstacles, but that is not really an area we investigated or studied at all in this proceeding.


MR. PAPPAS:  I am just asking from your general knowledge, because it goes to energy storage.


MR. LANZALOTTA:  I don't know what to say there.  Sorry.


MR. PAPPAS:  Well, I was wondering if, perhaps, you had even read any studies or government initiatives from the United States or --


MS. NOWINA:  Mr. Pappas, I think that the witness has made it clear that he doesn't -- he is not an expert in this area.


MR. PAPPAS:  Thank you.


To your knowledge, do thyristor power electronic devices have a number of different applications and benefits, both with series capacitors and with all of the other devices that are involved in, like, the -- SVCs or SVRs, whichever -- the static -- yes, SVC, the static VAR compensators as control devices?  They have been mentioned for SSR.  Do they have other benefits and values in dealing with transmission constraints?


MR. LANZALOTTA:  I am not sure what you are referring to, other than what --


MR. PAPPAS:  Power flow.  Would they improve power flow and -- or, rather, control power flow or possibly eliminate inappropriate power flow that may arise because of market conditions?


MR. LANZALOTTA:  Well, these devices certainly are an aid to controlling power flow, for sure.


MR. PAPPAS:  So without details, would you say that they have many other applications, besides simply eliminating SSR on series capacitors?


MR. LANZALOTTA:  Well, those are all types of power flow control, but, yes, they have uses other than dealing with subsynchronous resonance.


MR. PAPPAS:  Thank you.  Amazingly enough, I think I am done in half an hour.


MS. NOWINA:  Thank you, Mr. Pappas.


MR. PAPPAS:  You are welcome, Madam Chair.

MS. NOWINA:  Before Mr. Nettleton begins, can other parties indicate whether or not they are planning to cross-examine after Mr. Nettleton, those in support of Hydro One's position.

MR. RATTRAY:  Thank you, Madam Chairman.  I do not anticipate doing any cross-examination.

MS. NOWINA:  Thank you, Mr. Rattray.

Mr. Stephenson.

MR. STEPHENSON:  I may, Madam Chair, if I -- subject to what gets covered off.

If I do, it will be very brief, 20 minutes at the maximum, probably less.

MS. NOWINA:  All right.  Thank you, Mr. Stephenson.

Mr. Nettleton.  You can go ahead.
Cross-examination by Mr. Nettleton:


MR. NETTLETON:  Thank you Madam Chair.  Good morning, Panel Members.  

Good morning, panel.

MR. FAGAN:  Good morning.

MR. NETTLETON:  My name is Nettleton.  I appear on behalf of Hydro One Networks Inc.


Gentlemen, I have a few questions regarding your direct evidence, and in particular, Mr. Lanzalotta, maybe I can start with you concerning page 26, which my friend Mr. Klippenstein took you to earlier this morning.  That is appendix 1, entitled "Qualification of information for Peter J. Lanzalotta."  Do you have that before you?

MR. LANZALOTTA:  Yes, I do.

MR. NETTLETON:  As a preliminary matter, Mr. Lanzalotta, when were you first retained by Pollution Probe?

MR. LANZALOTTA:  I believe I started working on their behalf, it was last fall.  I came here for the technical conference.  I was working before that, because we had produced several rounds of discovery.  I may have started as early as August.

MR. NETTLETON:  Mr. Fagan, how about yourself?

MR. FAGAN:  I started a little bit after Peter, in the fall of 2007 is when I started to become involved in this case.

MR. NETTLETON:  We didn't see you at the original technical conference.

MR. FAGAN:  No.

MR. NETTLETON:  Was it after that date?

MR. FAGAN:  Yes.  It was after that date.

MR. NETTLETON:  And Mr. Lanzalotta, you attended that original technical conference; is that right?

MR. LANZALOTTA:  That's correct.

MR. NETTLETON:  Gentlemen, do you know what, or whether Pollution Probe indicated a position with respect to this application prior to the technical conference regarding the need for the applied-for facilities?

MR. LANZALOTTA:  I certainly saw one or two documents that they had published that seemed to take a position on need for transmission out of Bruce.

MR. NETTLETON:  And what was that position, sir?

MR. LANZALOTTA:  It had a table much like some of the tables we have seen in this proceeding.

As I recall, its position was that in or about 2015, '16, '17, the Bruce B units were subject to retirement, and if that were to occur, then the transmission needs out of Bruce would start diminishing.

MR. NETTLETON:  And is that -- did that position, inform your opinion in respect of the evidence that you have submitted in this proceeding?

MR. LANZALOTTA:  No, it did not.

MR. NETTLETON:  Prior to August 2007, Mr. Lanzalotta, what background knowledge did you have regarding the Bruce special protection system and its operational characteristics in Ontario?

MR. LANZALOTTA:  I was aware that such a system was in use.  I had not studied it or looked at the situations under which it was armed, how often it had operated, or how it was designed.

MR. NETTLETON:  So is it fair to say that the information that you base your opinion on, in respect of the use of generation rejection, as you have stated in your evidence, is based upon the study or enquiry that you have conducted since August 2007?

MR. LANZALOTTA:  I think I would agree with that.

MR. NETTLETON:  Mr. Fagan, as I understand it in the vernacular, you're the models guy.  You're the finance guy, and Mr. Lanzalotta is the system planning guy?  Is that fair?

MR. FAGAN:  That's fair enough, sure.

MR. NETTLETON:  Mr. Lanzalotta, can you estimate the amount of time that you have taken to prepare the evidence that has been filed in this proceeding?

MR. LANZALOTTA:  I am not sure I could give you an exact number.  I know --

MR. NETTLETON:  How about a range?

MR. LANZALOTTA:  Four to 500 hours.

MR. NETTLETON:  Thank you.

If I take you now to page 26 of your evidence, you indicate there that you have had 25 years of experience in electric utility system planning.  Do you see that statement?

MR. LANZALOTTA:  It says more than 25 years, but, yes, I see it.

MR. NETTLETON:  Sorry.  "More than 25 years".  Thank you for that correction.

With respect to the reference to the 25-year number, I take it that that is in respect of consulting experience?

MR. LANZALOTTA:  Not completely.  I was an employee of several utilities, since I have graduated from college with my degree.

MR. NETTLETON:  Right.  I took it as being 25 years of consulting, because when I read down to paragraph 3, you discuss your affiliation with Whitfield Russell Associates in 1982, and you say prior to that, you were employed with the Connecticut Municipal Energy Electric Cooperative.  Do you see that?

MR. LANZALOTTA:  Yes, I do.

MR. NETTLETON:  So my simple math is subsequent to 1982, you have been employed as a consultant; correct?

MR. LANZALOTTA:  Yes, I have.  But I also was employed prior to 1982 as a consultant, also, although it may not show up here in this timeline.

MR. NETTLETON:  Is that what you're referring to in the time period 1977 to 1979, in the second last paragraph, that you were a public utility consultant for Van --

MR. LANZALOTTA:  Van Scoyoc --


MR. NETTLETON:  Thank you.

MR. LANZALOTTA:  -- & Wiskup.  Yes, it is.

MR. NETTLETON:  Sir, in that capacity, did you have any involvement or experience in transmission system planning?

MR. LANZALOTTA:  I did some -- a fair amount of transmission related work, yes.

MR. NETTLETON:  Can you show me where that that's stated in that paragraph?

MR. LANZALOTTA:  It's not.

MR. NETTLETON:  Is there any reason why that's the case?

MR. LANZALOTTA:  Probably because at that point, I wasn't really taking the lead on any of this, on any of that type of work.

MR. NETTLETON:  What were you doing, sir?

MR. LANZALOTTA:  We were, with regard to transmission, we were involved with the transmission system in and about the City of Chicago, Commonwealth Edison's transmission system, and we were reviewing its design, how the costs for that system were charged to customers, and the reliability those customers were experiencing as a result of that system.

Some of that is referred to in here.  Some of it is not.

MR. NETTLETON:  I didn't hear in your description anything related to the planning of new transmission facilities.

MR. LANZALOTTA:  It was more critiquing the existing system, and addressing what we felt were needs for reinforcement.

MR. NETTLETON:  Mr. Lanzalotta, the two experiences, work experiences that you have had where you have been employed with utilities, are those that are described at page 26 in relation to the Connecticut Municipal Electric Energy Cooperative and the South Norwalk Connecticut Electric Works; is that fair?


MR. LANZALOTTA:  Yes.


MR. NETTLETON:  In your capacity as a system engineer for the Connecticut Municipal Electric Energy Cooperative, you indicate in that description that you had system planning responsibilities; is that fair?


MR. LANZALOTTA:  Yes.


MR. NETTLETON:  Mr. Lanzalotta, isn't it the case that the Connecticut Municipal Electric Energy Cooperative is a system comprising of six miles of line?


MR. LANZALOTTA:  You would have to give me a little more detail.  Six miles of what kind of line?  That sounds pretty inaccurate.


MR. NETTLETON:  Total circuit miles of the pool transmission facilities of low voltage lines in the ISO northeast area for the Connecticut Municipal Electric Energy Cooperative is 6.2 miles; correct?


MR. LANZALOTTA:  That's possible, but that is not an indication of the full extent of their transmission-related concerns.


The co-op, at that point -- at this point, I think it has six members.  At that point it had three members.  But all of these members were served directly off of the northeast utility's transmission system, and they all had system planning concerns that involved those supply facilities, even though they didn't necessarily own those facilities.


MR. NETTLETON:  Did you have transmission system planning for the facilities that were not owned or related to CMEEC, for short?


MR. LANZALOTTA:  We did not have primary responsibility for that system planning, but because it was our facilities hooked on to them, those transmission facilities, they were certainly of concern to CMEEC and myself.


MR. NETTLETON:  Was the size of those interconnection facilities 115 kilovolt systems?  


MR. LANZALOTTA:  Or less.


MR. NETTLETON:  Or less?


MR. LANZALOTTA:  Yes.


MR. NETTLETON:  Mr. Lanzalotta, with respect to your responsibilities as chief engineer at the South Norwalk Connecticut Electric Works, can you confirm with me that that utility serves a customer pool of approximately 5,000 to 6,000 people.


MR. LANZALOTTA:  Yes.


MR. NETTLETON:  So your responsibilities for transmission system planning, as chief engineer, was in respect of that and those requirements?


MR. LANZALOTTA:  Yes.


MR. NETTLETON:  And, sir, those are the two utilities where you have been employed by the transmission facility owner to carry out transmission system planning; is that fair?


MR. LANZALOTTA:  Could I just have the question again, please?


MR. NETTLETON:  Yes.  Those are the only two utilities where you have been employed and carried out transmission system planning on behalf of the owner of those transmission facilities?


MR. LANZALOTTA:  It's going to depend a lot on how you describe "transmission".  At Baltimore Gas & Electric, I worked for two years in rate and tariffs, but I also worked for three years in electric system operation.


I can recall being involved in a number of loop flow studies, short circuit studies, switching of facilities from one supply source to another, all at least transmission related and certainly working on an understanding of the electric grid and how it is operated.


MR. NETTLETON:  Mr. Lanzalotta, can you point to -- I am looking at appendix 2.  Can you point to any of the 87 cases that are referenced there where you have provided testimony or been qualified as an expert where you have acted on behalf of a transmission facility owner or the independent system operator?


MR. LANZALOTTA:  No, I don't believe I can.


MR. NETTLETON:  If I can take you to item 66 of your qualifications in appendix 2?


MR. LANZALOTTA:  I have it.


MR. NETTLETON:  You filed testimony in that proceeding, sir?


MR. LANZALOTTA:  Yes.


MR. NETTLETON:  And you filed testimony on behalf of the town of Bethany and other towns that are described on page 34?


MR. LANZALOTTA:  Yes, I believe so.


MR. NETTLETON:  And do you recall, Mr. Lanzalotta, being asked the question in your direct evidence of whether you had ever filed testimony in support of the construction of a new high voltage transmission line?


MR. LANZALOTTA:  I don't recall specifically, but my answer should have been "yes".


MR. NETTLETON:  And it was:  

"Yes, I filed testimony in 1992 before the Public Utilities Commission of Hawaii in which I supported the construction of a double-circuit 138 kV transmission line."  


Does that ring a bell?


MR. LANZALOTTA:  Yes, it does.


MR. NETTLETON:  And, sir, that proceeding in re Connecticut Light and Power Company and the United Illuminating Company, that proceeding took place in 2004, subject to check?


MR. LANZALOTTA:  Subject to check, yes.


MR. NETTLETON:  And so is it the case, sir, that prior to 2004, you had only provided testimony where you had supported the construction of a transmission facility in one case?


MR. LANZALOTTA:  I think that is an oversimplification.  Let's look at page 34 here, these various cases, and let's go up to number 63.  The testimony in 63 certainly supported construction of a transmission line, although it was more a relocation of an existing facility than it was construction of a brand-new line.


MR. NETTLETON:  Were you involved in the transmission system planning of that relocation on behalf of the transmission facility owner?


MR. LANZALOTTA:  No.  I believe we were working on behalf of the Attorney General's office.


MR. NETTLETON:  And subject to that clarification, Mr. Lanzalotta, then is it the case that the only other instance where you have testified in support of the construction of a transmission facility was -- I believe it was the item 32 on your list on page 31 in re Hawaiian Electric Company.


MR. LANZALOTTA:  Chronologically, you're talking before that or are you talking in general?


MR. NETTLETON:  I am talking from 19 -- 2004, rather, which is item 66 on your list.

I believe these are all chronological, so I am assuming that everything up until 2004 appears in numbers 1 through 65.  Fair?

MR. LANZALOTTA:  I believe that's correct, yes.

MR. NETTLETON:  Mr. Lanzalotta, is it the case that most of your retainers in circumstances where there have been facility applications, that you have had a retainer or been involved in, have been where you have been retained by a ratepayer advocate group or a division of ratepayers, or the public advocate before the public utility commission?

MR. LANZALOTTA:  If you're going to include office of Attorney General into that too.

MR. NETTLETON:  You are again referring to 63, item 63?

MR. LANZALOTTA:  There is other occasions as well.  One of the things you have to realize is that this testimony list is not the total universe of the work that I have done over this time period.  These are only the cases that resulted in the filing of testimony.

If I've been retained and my findings are that, yes, the facility is needed pretty much the way it has been proposed, there are an awful lot of parties that, you know, would thank me for my opinion but wouldn't necessarily want me to file that testimony.

MR. NETTLETON:  Sir, is it the case that the list of 87 items that you have filed in this proceeding relate to instances where not only you filed testimony, but you actually attended and appeared and were cross-examined on that testimony?

MR. LANZALOTTA:  I would say most, but not all.

MR. NETTLETON:  And in cases where you have had to appear and those cases relate to the construction of new transmission facilities, which ones have you been qualified as an expert, and in which circumstances has that expertise related to transmission system planning?

MR. LANZALOTTA:  I don't think I've ever not been qualified as an expert when I've filed testimony, and actually gone to hearing.

MR. NETTLETON:  No one has ever taken issue, is that what you're saying?

MR. LANZALOTTA:  They may take issue with what I say.

MR. NETTLETON:  No.  No.  But taken issue with the qualification of being an expert.

MR. LANZALOTTA:  Questions have been raised, certainly.  But it's a fairly rare occurrence.  I don't think I have ever been judged to be not an expert and had my testimony thrown out on that basis.

MR. NETTLETON:  I am not suggesting that your testimony would be thrown out, sir.  It's the question of whether you have been qualified to be an expert in the field of transmission system planning, in the specific area of transmission system planning.

What I want to understand is whether you have had that specific qualification been granted to you by any particular board or authority.

MR. LANZALOTTA:  I am not sure it's the regular practice of the -- of commissions to say:  Yes, you are a qualified expert.

My opinions have certainly been given substantial weight.  I have never, never been judged to be not an expert.

MR. NETTLETON:  Your testimony in Canada, sir, relates to two experiences; is that correct?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  Or perhaps it is three.

MR. LANZALOTTA:  Two that immediately come to mind.

MR. NETTLETON:  Well, let me turn you to item 44, 46, in particular, and I thought there was one more related to Hydro One.

MR. LANZALOTTA:  I believe there is.

MR. NETTLETON:  Item 30.

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  Can you confirm with me, sir, that with respect to item 30, whether or not you were qualified as an expert in the field of transmission system planning by this Board?

MR. LANZALOTTA:  I believe that case ended in a settlement. I --

MR. NETTLETON:  So it didn't go to hearing?

MR. LANZALOTTA:  It did go to hearing.  I was cross-examined.  I don't recall any particular questions about my qualifications being suspect.

MR. NETTLETON:  Were you held out as an expert in the field of transmission system planning?

MR. LANZALOTTA:  I believe so.

MR. NETTLETON:  With respect to item 44, in re: TransAlta Utilities, that proceeding, you say, is on behalf of ACD.  Do you mean the Alberta Direct Connect group, ADC?

MR. LANZALOTTA:  I don't believe I do.  I forget what the ACD exactly refers to.  But I am not sure the concept of direct-connect goes all the way back to 1995.

MR. NETTLETON:  That's a trial group in Alberta that regularly appears before that board, the ADC group.

MR. LANZALOTTA:  I am not sure what the ACD refers to at this point.

MR. NETTLETON:  That proceeding did not relate to transmission system planning; is that fair?

MR. LANZALOTTA:  I don't believe that it did.

MR. NETTLETON:  And with respect to your attendance before the Alberta Energy and Utilities Board in item 46, again, that was a rate case matter; is that right?

MR. LANZALOTTA:  Yes, it was.

MR. NETTLETON:  So but for your appearance before this Board in item 30, it's fair to say that you were not qualified as an expert in the area of transmission system planning by the Alberta Energy and Utilities Board?

MR. LANZALOTTA:  I doubt that that was even discussed in those cases.

MR. NETTLETON:  Thank you.

Mr. Lanzalotta, how many projects have you been qualified as an expert and provided testimony respecting the need for and design of 500 kV transmission systems, or facilities?

MR. LANZALOTTA:  Well, let's --

MR. NETTLETON:  The largest one or largest system I could find related to the Bangor Hydro system, which was a 345 kV interconnect.

MR. LANZALOTTA:  Let's go to item 86, a case that is just now wrapping up in Pennsylvania.  The Trans-Allegheny Interstate Line Company, commonly referred to as TrAILCo.  Proposal there was to build a set of facilities, a 500 kV facility running in Pennsylvania from 502 junction to a brand new substation called Prexy, which would be a 530- to 138 kV substation, as well as a second loop that would run from 502 junction through Pennsylvania, West Virginia and Virginia ending at the Louden substation.

Now, I analyzed the company's proposal there, designed an alternative for part of the system, ran load flow studies, presented testimony, and certainly no one there has suggested that I am not an expert in transmission system planning.  No decision yet in that case, but I don't expect that to be a problem.

MR. NETTLETON:  And sir, did that project relate to 500 kV transmission systems that connect with major nuclear facilities?

MR. LANZALOTTA:  Well, it's a lot of generation of all types at both ends of these lines.

Certainly a substantial piece of the capacity or piece of the energy that these lines were being looked at to carry is nuclear-generated.  The Commonwealth Edison system, which is out in the Chicago area, I believe has ten nuclear units - used to be 12 - and they are part of the PJM pool.  PJM is an independent system operator that runs the electric system in the states of New Jersey, Delaware, Pennsylvania, Maryland, Ohio, and it includes Commonwealth Edison out in Illinois.  


As part of that pool, which includes day-ahead market, real-time market, there is an awful lot of nuclear capacity being flowed to the load centres in PJM.  In fact, a major justification for this transmission line was to enable those flows from west to east.


MR. NETTLETON:  And, sir, did you have knowledge about the manner in which those nuclear facilities operate?


MR. LANZALOTTA:  I have produced a fair amount of testimony on those nuclear facilities over the years, not specifically in this case, but going back to when Commonwealth Edison was attempting to get these nuclear facilities into electric rates, I produced a piece of testimony that showed that even with these nuclear facilities being dispatched down to their maximum extent, there were numerous occasions during the year when there just wasn't enough load on the Commonwealth Edison system to prevent all these nuclear facilities to remain online.


MR. NETTLETON:  Mr. Lanzalotta, are any of those nuclear facilities CANDU nuclear reactors?


MR. LANZALOTTA:  No, they're not.


MR. NETTLETON:  Do you have any experience with the operation or the transmission system planning requirements for CANDU reactors?


MR. LANZALOTTA:  Not specifically.


MR. NETTLETON:  How many projects have you been qualified as an expert and provided testimony regarding the construction and implementation of series capacitors being placed on 500 kV lines serving major nuclear facilities?


MR. LANZALOTTA:  No, I have not.


MR. NETTLETON:  And how many projects have you been qualified as an expert to provide testimony regarding type I special protection systems that serve major nuclear facilities?


MR. LANZALOTTA:  I haven't addressed those.


MR. NETTLETON:  And can you confirm with me, sir, that -- whether or not you have experience, actual experience, with the operation of the Bruce special protection system?


MR. LANZALOTTA:  Do I have experience with it?


MR. NETTLETON:  Yes.  Have you operated or have you been retained to provide advice with respect to the operation of the Bruce special protection system?


MR. LANZALOTTA:  No.


MR. NETTLETON:  How many type I special protection systems have you personally designed and planned, and for which utility systems?


MR. LANZALOTTA:  I have not.


MR. NETTLETON:  What operational experience have you had with type I special protection systems?


MR. LANZALOTTA:  Other than in this proceeding here?


MR. NETTLETON:  Yes.


MR. LANZALOTTA:  Well, we are certainly aware that they were in place when we did the system planning docket back in the -- I forget what that was -- around 1990 or so.  Other than that, I have not addressed those a great deal.


MR. NETTLETON:  Neither the CMEEC nor the Norwalk Utilities have type I special protection systems; is that fair?


MR. LANZALOTTA:  They do not.


MR. NETTLETON:  Madam Chair, I don't know what your plan is for lunch.  It is 11:30.  Are we planning to go to 12:00?


MS. NOWINA:  We are planning to go to 12:30, actually, Mr. Nettleton.


MR. NETTLETON:  Thank you.


Mr. Fagan, your experience is set out in appendix 3, your qualifications, starting at page 38.  Do you have that, sir?


MR. FAGAN:  Yes.


MR. NETTLETON:  Mr. Fagan, to be clear -- sorry, before I go to you, sir, I have forgotten one question with my friend, Mr. Lanzalotta.


You indicate at page 26 that you have had 25 years' experience in electric utility system planning and power pool operations.  Do you see that?


MR. LANZALOTTA:  Yes, sir.


MR. NETTLETON:  Just to be clear, the power pool operations experience that you have had, is that in respect of your employment with CMEEC and South Norwalk?


MR. LANZALOTTA:  I think it started with my employment at BG&E.  The first three years were in system operations.  There were certainly some pool-related aspects of their participation in PJM, which I referred to earlier, that I was involved with in that position.


MR. NETTLETON:  And you --


MR. LANZALOTTA:  I'm sorry, but not to limit just to those three.  I mean, as a consultant, as well, since 1982, from 1982 through 2000, working as a partner at Whitfield Russell Associates, we have certainly a lot of involvement with power pool operations.


MR. NETTLETON:  That involvement extended across the border, it seems, at least with respect to Alberta and ESBI; fair?


MR. LANZALOTTA:  To some extent.


MR. NETTLETON:  And that is the only extent that you have had experience in Canada with respect to power pool operations?  You haven't been employed with or been retained by the Independent Electric System Operator in Ontario, for example?


MR. LANZALOTTA:  I have not.


MR. NETTLETON:  Mr. Fagan, on page 38, it says that you have and -- are trained as a mechanical engineer and energy economist?


MR. FAGAN:  Yes, that's correct.  Yes.


MR. NETTLETON:  And, Mr. Fagan, you have no training in electrical engineering, then?


MR. FAGAN:  That's not entirely true.  I don't have an electrical engineering degree, but I have taken courses and I have been exposed to a lot of electrical engineering information over the course of my career.


MR. NETTLETON:  I think we share that feeling, Mr. Fagan, that you have had a great deal of experience, although no formal training.


The simple question I have, Mr. Fagan, again, goes back to one that I previously asked.  Your evidence here today, and the qualification that I sense that you are seeking to obtain from this Board, relates to expertise as it concerns financial modelling; is that fair?


MR. FAGAN:  No, that's not fair.


MR. NETTLETON:  Maybe you can help me understand what you believe your qualifications are as an expert.  In what specific fields?


MR. FAGAN:  I think what's stated in my resume is fairly clear.  There is a broad array of electric power industry issues that I believe I am qualified to testify as an expert witness, and it certainly goes beyond just financial modelling of certain electric industry issues, for example.


MR. NETTLETON:  Do you consider yourself to be an expert in respect of transmission system planning?


MR. FAGAN:  Technically, I do.  I have less experience than Mr. Lanzalotta, for example, but the reason I answered that question in the affirmative is primarily because I was qualified as such in the state of Minnesota, in a case that involved transmission planning issues.

Transmission planning is just a part of the -- assessment of transmission planning issues is part of the work that I do.  It's not black and white.  I have not worked as a transmission planner.  I am not qualified to work as a transmission planner.

However, there are a lot of aspects of assessing the utility company's application for a new transmission system that I am qualified to address, in my opinion.

MR. NETTLETON:  So just so that I am clear, you don't consider yourself to have the skill set to be a transmission system planner?  Is that what I heard?

MR. FAGAN:  Yes, that's correct.

MR. NETTLETON:  But you nonetheless believe you have the ability to be qualified as an expert in transmission system planning?

MR. FAGAN:  Well, I was, in the state of Minnesota.  That's why I answered that question in the affirmative.

MR. NETTLETON:  Mr. Fagan, how many type I special protection systems have you designed?

MR. FAGAN:  None.

MR. NETTLETON:  And how many 500 kV transmission systems have you planned and designed?

MR. FAGAN:  None.  I am not a transmission system planner and I don't have that specific experience.

MR. NETTLETON:  Was your qualification in Minnesota challenged?

MR. FAGAN:  Yes, it was.

MR. NETTLETON:  And what specifically were you qualified as, sir?

MR. FAGAN:  We were addressing -- the proceeding in Minnesota was the certificate of need proceeding for two 345 kV transmission lines -- I'm sorry, a combination of 345- and 230 kV transmission lines from a proposed coal plant into the transmission grid in the Midwest.

And part of what I testified to in that proceeding was that there had not been adequate analysis of alternative transmission options, and that the applicants had not looked carefully at alternative transmission options to get the wind out of Southwest Minnesota, and they instead were focussed on this transmission option that connected right up to a proposed coal plant.

So there was a number of aspects of the case, but part of the case was:  Can this person discuss, talk about, testify to transmission planning aspects as it pertains to alternatives that the company did or did not consider?

MR. NETTLETON:  Is it that evidence, or is that qualification what you are seeking here in this proceeding?

MR. FAGAN:  No.  Actually I'm not seeking that qualification.  We're testifying as a panel.  Mr. Lanzalotta brings a much greater weight of expertise in transmission system planning-specific matters.  We work well together as a team.

Peter is the electrical engineer, I am a mechanical engineer, and we work together on the issues.

MR. NETTLETON:  So the qualification that you are seeking is a joint qualification; is that what I am understanding?

MR. FAGAN:  Yes, I think, in short, that is what we would be seeking.  I didn't know we were actually seeking anything.  We are presenting ourselves as jointly qualified experts to testify in this matter.

MR. NETTLETON:  In the specific area of transmission system planning?

MR. KLIPPENSTEIN:  Madam Chair, I am going to object.  I have been holding my tongue for a long time.

My friend's long line of questioning has focussed on three words, "transmission system planning."  That is what he has been focussing on for a long time now.

I don't object to him questioning the experience and expertise of these witnesses, and I don't object to him suggesting various weight be or not be given to them.  That's fair ball.

But he hasn't identified that a specific limited category of expertise of transmission system planning, using those three words, exists, that it is necessary for the materials here, and so that it is really relevant.

Those words, that category, I just checked, doesn't appear in Mr. Chow's resume or Mr. Falvo's resume, and no doubt they have experience in doing that kind of thing, but it doesn't appear as a category of expertise.

So I don't think it is fair for my friend to focus just on that, and he hasn't laid the groundwork for that, so I object to the question.

He can ask about their expertise and they have answered, but it's just, in my submission, not useful to create this box out of nothing.

MS. NOWINA:  Mr. Nettleton, comment?

MR. NETTLETON:  Yes, Madam Chair.

My questioning and my use of the phrase "transmission system planning" is taken because it is what is found in Mr. Lanzalotta's testimony at page 26, where he says that he's had more than 25 years of experience in electric utility system planning.

Madam Chair, my understanding of my friend's intentions when he qualified this panel was to seek your determination that this panel and, in particular, these two witnesses, were qualified as experts.

What I'm trying to discern from the witnesses through my questioning is exactly what areas of expertise do they believe they are qualified to be experts in.

My question, with respect to transmission system planning, to Mr. Lanzalotta and to Mr. Fagan, are in respect of that particular area of expertise.  If the witnesses feel that they are not qualified in that area, that's fine.

I just am seeking to understand what it is that they believe they have expertise in, to be qualified so that you may make a determination, or not, in respect of that request.

MS. NOWINA:  A couple of comments, and for both of Mr. Klippenstein and Mr. Nettleton.

First, Mr. Klippenstein, I was very conscious of the fact that Mr. Nettleton was going very narrowly to a very specific phrase, and we will take that into account as we consider his comments.

Mr. Nettleton, you pointed to Mr. -- specifically to Mr. Lanzalotta's CV on page 26, where it says he has more than 25 years experience in electric utility system planning.  You of course note that he goes on to list a number of other things, and I didn't take that to read that he had 25 years experience in all of those things that had all run concurrently, so I am not exactly sure what the point is.

That said, in the interests of time and conscious of your comments, Mr. Klippenstein, I am prepared to let this go, so we complete the same kind of examination for Mr. Fagan as we did for Mr. Lanzalotta and the Board can then take that under consideration.

MR. KLIPPENSTEIN:  Thank you, Madam Chair.

As I say, I withheld my comments for a long time on that, and I noticed when my friend first raised it that he stopped at the first comma in the sentence you mentioned, and I don't object and I can't object to him testing our expert's qualifications, but I do object to unfair questions that create a false category out of nothing, and then try and use that and nothing else, but --

MS. NOWINA:  I think we can proceed.

MR. KLIPPENSTEIN:  Thank you.

MS. NOWINA:  Go ahead, Mr. Nettleton.

MR. NETTLETON:  Thank you.

The Minnesota case that you were referring to, Mr. Fagan, is which number on your CV?

MR. FAGAN:  On page 42, the first full paragraph.

MR. NETTLETON:  Right.  That was -- was the decision issued in December 8th, 2006?

MR. FAGAN:  No.  That was the date of my appearance at the hearing.  A decision was issued in 2007 and another decision was issued in 2008.  That's my understanding, there have been decisions issued in 2007 and 2008 in that case.


MR. NETTLETON:  Is that the only case where you have been qualified as an expert in respect of transmission system planning?


MR. FAGAN:  That's the only case where the issue about level of expertise, as it pertains to transmission system planning, came up, yes.


MR. NETTLETON:  And just to complete the same questioning, Mr. Fagan, how many projects have you appeared and been qualified as an expert regarding the need for 500 kV transmission systems or 500 kV transmission assets?


MR. FAGAN:  The short answer is none.  I was a witness in the TrAILCO 500 kV transmission line case that Mr. Lanzalotta referred to, although my testimony in that case pertained to demand-side management issues.


MR. NETTLETON:  Mr. Fagan, how many projects have you been qualified as an expert and provided testimony regarding the construction and implementation of series capacitors that have connected to or served on 500 kV lines that also serve nuclear facilities?


MR. FAGAN:  None.


MR. NETTLETON:  Just, again, I'm sorry if I am repeating myself, but just for the record, have you been involved or qualified as an expert in the design and planning of type I special protection systems that serve major nuclear facilities?


MR. FAGAN:  No.


MR. NETTLETON:  You have not had any experience, have you, with respect to the operation, the actual operation, of the Bruce special protection system?


MR. FAGAN:  No.


MR. NETTLETON:  And have you been involved in the design or planning of type I special protection systems?


MR. FAGAN:  No.


MR. NETTLETON:  Have you, then, had no experience with respect to the operation of type I special protection systems?


MR. FAGAN:  That's correct, yes.


MR. NETTLETON:  Now, Mr. Lanzalotta -- or, Mr. Fagan, my friend, Mr. Klippenstein, made reference to the fact that you had taken a course with respect to wind, the planning of wind resources.  Is that what I understood correctly?


MR. FAGAN:  The course was on the integration of utility scale wind resources onto the utility grid.


MR. NETTLETON:  And that's found at page 41 of your testimony under additional professional training and academic course work?


MR. FAGAN:  Yes.


MR. NETTLETON:  Sir, have you been qualified as an expert in respect of utility wind integration as a result of that course?


MR. FAGAN:  I think not solely as a result of that course, but as a result of my work in the area.


My testimony in Minnesota, and my testimony in Iowa, and my testimony in Indiana and my testimony in British Columbia all concerned wind integration issues, to some extent.  I was qualified to testify in those cases, in those states.


MR. NETTLETON:  Let's turn to page 42, which is your British Columbia Utility Commission experience.


Was that the physical integration of wind resources that was the matter at issue, or was it related to the financial attributes associated with integrating wind into the B.C. Hydro system?


MR. FAGAN:  It was related to the financial attributes, but in order to talk about the financial attributes, I needed to have an understanding of the physical integration aspects of wind for the British Columbia system.


MR. NETTLETON:  You have testified before the Texas Public Utilities Commission?


MR. FAGAN:  I submitted prefiled testimony and I did not attend the hearing, because cross-examination was waived.  The testimony was accepted.  It was not on wind issues.


MR. NETTLETON:  Madam Chair, I am planning to now go into the extent of the evidence.


My submissions in respect to the question of, are these witnesses or should these witnesses be qualified as experts in this proceeding, not surprisingly, relate to the narrower focus of whether they should be and can they be qualified as experts in respect of the field of transmission system planning.


In my respectful submission, as it concerns this case - namely, the transmission system planning attributes for the facilities that have been applied for by Hydro One Networks Inc. - the answer is "no".


The cross-examination that I have conducted demonstrates that these witnesses, while experienced, while having testified in other proceedings that relate to transmission facility assets, do not have -- they do not bring and they do not have experience that relates to matters, such as the design of special protection systems, that relate to the need for 500 kV transmission facilities that serve nuclear generation facilities, that relate to the manner in which series capacitors may or may not be used in respect of 500 kV systems that serve nuclear generation facilities.


So, in my respectful submission, based on the cross-examination that I have now just completed, my respectful submission is that these witnesses may appear, but not be qualified as experts in the area of transmission system planning.


MS. NOWINA:  Mr. Nettleton, do you want to reply to that -- or, sorry, Mr. Klippenstein?


MR. KLIPPENSTEIN:  Thank you, Madam Chair.  My submissions would be that my friend's submissions are based on a couple of premises.  One premise is that there is a category defined as those three words, "system" -- "transmission system planning", and he has failed to demonstrate that premise, that the kind of expertise and issues that are addressed in this hearing go well beyond that and don't fall within a special defined order.


As I said, checking now on Mr. -- for example, Mr. Chow's CV and Mr. Falvo's, they don't have identification as a transmission system planner or planning expertise.


So I think it is -- in my submission, he hasn't laid the groundwork to show that that category exists for purposes of this hearing.  


Secondly, his premise seems to be that, if that -- if that category exists, that it is necessary, that it is a precondition for making a contribution to the Board's considerations.


I submit he hasn't showed that, either.  So that this category of transmission system planning, if it does exist, in my submission, isn't necessary for there to be knowledgeable and helpful expert testimony.


So, in my submission, he's failed to prove what he says he wants to prove.


In my submission, the real issue is:  Are these experts -- are these individuals, Mr. Lanzalotta and Mr. Fagan, experienced, and is their analysis worth paying attention to and is it helpful to the Board?  And based on that, in my submission, their evidence should be accepted and given weight.

We can argue about the weight.  My friend has made his points, and those can be validly taken into account by the Board.  And my friend, in addition, has framed his questions with such specificity, in terms of a design of the type I SPS that's, you know, connected to nuclear plants, that the number of people in the world who have that kind of, you know, operational experience would be very small and pretty much limited to people who are within Hydro One, or have been fired by Hydro One.

So it's a very artificial, narrow description, in my submission, and it's not helpful.

So in my submission, it is not necessary for these individuals to be specifically ruled to be experts in system transmission planning, as my friend has suggested.  So it's not the right question.

MS. NOWINA:  Mr. Klippenstein, how would you characterize their expertise?

MR. KLIPPENSTEIN:  It would be as they say in their qualification statements, and, in my submission, the Board should find that they have sufficient experience and expertise to provide helpful evidence to the Board in this proceeding, and that the Board can decide how much weight to give it.

MS. NOWINA:  Thank you.

We will adjourn for 10 minutes and make this decision and return.

--- Recess taken at 11:50 a.m.


--- Upon resuming at 12:04 p.m.

DECISION:

MS. NOWINA:  Please be seated.


We have considered the matter of the expert -- the qualification of these witnesses as experts.  We find that Mr. Lanzalotta and Mr. Fagan are experts in relation to the areas that they had identified in their qualification statements.


We believe that they provide knowledgeable and helpful expert testimony to the Board in the assessment of alternatives, and we don't believe that we need to find that they are specific experts in transmission system planning in order to do that.


Now, as to the weight of their testimony, Mr. Nettleton's examination has been helpful in identifying the determination of weight.  More helpful will likely be the remainder of Mr. Nettleton's cross-examination, which will get to the substance of the matter.


Mr. Nettleton, you wish to proceed?

Cross-examination by Mr. Nettleton (continued):


MR. NETTLETON:  Yes.  Thank, you Madam Chair.


Gentlemen, could I have you turn to page 3 of your evidence?


MS. CHAPLIN:  Mr. Nettleton, are you looking at the original evidence?


MR. NETTLETON:  Thank you for that.  Yes, I am looking at the original evidence dated April 18th.


MS. CHAPLIN:  Thank you.


MR. NETTLETON:  For the sake of ease, I will refer to that as the evidence and the May 15th filing as the supplementary evidence.


Just as a point of clarification, Madam Chair, I am not sure if the evidence has been marked as an exhibit.


MR. MILLAR:  Madam Chair, we normally don't mark prefiled evidence as an exhibit.  If it is helpful to the Panel for the purpose of references, we can certainly do so, but as a matter of practice we don't typically do that.


MS. NOWINA:  I don't think we need to, Mr. Nettleton.


MR. NETTLETON:  Under the heading "Description and Purpose of Evidence", you indicate that a recommendation has been made for the province to install near-term and interim measures, but to not approve the proposed double-circuit Bruce-to-Milton line.


Do you see that?


MR. FAGAN:  Yes.


MR. NETTLETON:  When you make -- when you made that recommendation, it was before the evidence that has now come on to the record in this proceeding related to the topic of generation rejection.


My question to you is simple.  Is that still your recommendation today?


MR. FAGAN:  Yes, it is.


MR. NETTLETON:  So your expert opinion is that the use of generation rejection and series capacitors is a reasonable alternative to the construction of the Bruce-to-Milton line?


MR. FAGAN:  Yes.


MR. NETTLETON:  I want to just discuss what you understand to be a reasonable alternative.  Can an alternative be reasonable if it doesn't comport with system reliability requirements?


MR. LANZALOTTA:  We think this one does comport, but if it was -- you know, did not comport with reliability requirements, we would have to take that into consideration.


MR. NETTLETON:  I am not asking specifically about this particular option, Mr. Lanzalotta.  I am asking about whether, in your expert opinion, an alternative can be considered reasonable if it doesn't comport with system reliability requirements.


MR. LANZALOTTA:  Probably not.


MR. NETTLETON:  Can a transmission alternative in Ontario be considered reasonable if the independent system operator believes the option will result in unacceptable reliability risks?


MR. LANZALOTTA:  If...


 [Witness panel confers]

MR. LANZALOTTA:  Generally, it would depend on the specifics of the situation.  We would certainly take into consideration the ISO's opinion and try to factor a solution that respected that, but historical practice also provide a point of judgment, as well.


MR. NETTLETON:  You understand, do you, that the Independent Electric System Operator in Ontario has authority over operational reliability matters?


MR. LANZALOTTA:  That's my understanding, yes.


MR. NETTLETON:  Do you understand that the Independent Electric System Operator is in fact an independent organization?


MR. LANZALOTTA:  That's what its name says, yes.


MR. NETTLETON:  You don't have any reason to dispute that independent role?


MR. LANZALOTTA:  I am not disputing it here.


MR. NETTLETON:  And you have no reason to dispute the functionality of its independence and its role as an independent system operator?


MR. LANZALOTTA:  As I said, I am not disputing it here.


MR. NETTLETON:  Finally, Mr. Lanzalotta and Mr. Fagan, just a general question again about the reasonableness of transmission alternatives.  


In your expert opinion, can a transmission alternative be considered reasonable if it doesn't comport with requirements that are established by way of government directive?


MR. LANZALOTTA:  If the government directive says provide reliable service, provide what is needed, then I certainly have no problems with that.


If the government directive says build a facility with 10,000 megawatts of transfer capability, no matter what, then I certainly would question the need for that facility as part of my analysis.


If reliable service could be supplied with less capacity and less cost for transmission facilities, I would certainly want to take that under consideration.


MR. NETTLETON:  Well, if a government directive requires the procurement of renewable energy by a fixed period of time, and the transmission alternative that you are proposing or that is proposed as a reasonable alternative will not allow for that procurement or the in-service of that renewable energy, do you consider that to be a reasonable alternative, when the requirement is to procure and to put online that renewable energy by way of government directive?


MR. FAGAN:  We don't believe that our proposed alternative is at all in violation of the government's directives on obtaining renewable energy.


MR. NETTLETON:  Do you have Exhibit K10.1 handy, Mr. Fagan?


MR. FAGAN:  No, I don't, but I can -- no, I don't.  Which one are you referring to?


MR. NETTLETON:  This is a document that was submitted previously and filed as Exhibit K10.1.  It is the cross-examination exhibit book for Hydro One.


MR. FAGAN:  Yes, I do have that.


MR. NETTLETON:  If you could turn up tab 5, sir, tab 5 has -- is dated August 27th, 2007.  

MR. FAGAN:  We have tab 5 as the June 13th, 2006 letter.

MR. NETTLETON:  I'm sorry.  It's tab 4.

MR. FAGAN:  Oh, I'm sorry.  Got you.

MR. NETTLETON:  Someone was wrong, I guess.  I thought it was me.

Mr. Fagan, when were you first made aware of this ministerial directive for the OPA to procure up to 2,000 megawatts of renewable energy supply?

MR. FAGAN:  I don't know when I was first made aware of it.  I was aware in general that there had been proposals out to procure renewable energy supply, and I was aware of the general directive for obtaining an increased amount of renewable energy for the province.

MR. NETTLETON:  You understand that this ministerial directive requires the OPA to procure up to 2,000 megawatts of additional new renewable generation by 2011, such that it can come into service by 2015?  That's in the last paragraph of the first page.  Do you see that?

MR. FAGAN:  Yes.

MR. NETTLETON:  And Mr. Fagan, can you show me where in your evidence you have specifically taken that ministerial directive into account, in respect of the generation forecasts that you have prepared as an alternative to the Hydro One and OPA forecast.

MR. FAGAN:  Well, we have not prepared an alternative generation forecast.

What we have done is we have taken OPA and Hydro One's assumptions, concerning a ramp-up of Bruce area wind from the existing and committed 700 megawatts to 1,700 megawatts by 2015, and we have used those assumptions directly.

MR. NETTLETON:  If the implementation of your near-term measure, plus series capacitor, plus use of generation rejection is a solution that creates or causes the OPA not to be able to procure or put on service by 2015, the 2,000 megawatts of additional renewable energy, do you consider the near-term measure, plus series capacitors, plus use of generation rejection as being a reasonable alternative?

MR. FAGAN:  We do consider it as being a reasonable alternative, because in our evidence we show that if the renewable energy comes on line at the times that OPA and Hydro One say they want them to come on line, the transmission system will be able to handle that, with some locked-in energy, as we described.

MR. NETTLETON:  And sir, is that as a result of your assessment and application of capacity factors being used and applied to wind resources?

MR. FAGAN:  No.  That's a result of our assessment of the combination of the three key elements: the assumptions you make about wind resources, the assumptions you make about the transmission system's ability to carry generation away from Bruce, and the assumptions you make about the actual output of generation at the Bruce nuclear station.

It is only those three elements in combination that really matter.

MR. NETTLETON:  If the transfer capability requirement out of the Bruce is, in fact, 8,100 megawatts, can we agree that the near-term measure, plus series capacitor, plus the use of generation rejection does not meet that transfer capability requirement?

MR. FAGAN:  If that was a specific transfer capability requirement, you --

MR. NETTLETON:  That's what I'm asking you to assume.

MR. FAGAN:  If you made that assumption, that you needed 8,160 megawatts, and our alternative is maximum transfer capacity of 7,076 megawatts, well, then, yes.  But it's our position that the 8,100 is not a particular requirement.

MR. NETTLETON:  I understand that that is your position.

What I am wanting to understand is, for you to make the assumption that the transfer capability requirement is, in fact, 8,100 megawatts.

MR. FAGAN:  I can -- I've not made that assumption.

MR. NETTLETON:  Right.  I understand that.  I want you to make that assumption now in answering this question.

MR. FAGAN:  Okay.  I will make that assumption, but the reason I am -- it concerns me is it goes to the heart of the matter.

MR. NETTLETON:  I understand that.  But I want to be clear in understanding your position with respect to that transfer capability requirement and the alternative that you have proposed.

Can we agree that the alternative of using near-term measures, plus series compensation, plus generation rejection would not meet a need where the transfer capability requirement out of the Bruce was 8,100 megawatts?

MR. FAGAN:  Yes, but with one qualification.  We have used Hydro One and OPA's numbers directly.  We have not challenged Hydro One's determination that with the series compensation alternative, the maximum transfer capability would be 7,076 megawatts.  We have taken that as a given.

MR. NETTLETON:  Mr. Lanzalotta, could I have you turn to page 4 of your evidence.  In item 1 (a), you state:
"It may be prudent to speedily consider implementation of interim reinforcement measures, but not approving the proposed new line now on a fast-track basis will not hinder achievement of the Province's energy goals.  Review of the IPSP will instead allow for more careful analysis of the likelihood of Bruce B refurbishment and the options for wind resources in areas outside of the Bruce region."

Do you see that?

MR. FAGAN:  Yes.

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  Is that still your position today?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  What energy goals are you referring to in that statement?

MR. FAGAN:  I'm referring primarily to the goals set out in the June 13th, 2006 directive, which is at tab 6 in the book that you handed me, yellow tab 5.

MR. NETTLETON:  Thank you.

You were not referring, then, to the ministerial directive found in tab 5 which we have just referred to, the August 28th, 2007 directive?

MR. FAGAN:  Not specifically.

MR. NETTLETON:  Why not?

MR. FAGAN:  We were relying upon OPA and Hydro One's assumptions for the quantity of wind that they were planning for in the Bruce area.  That's the basis for our analysis, that there could be up to 1,700 megawatts of wind in the Bruce area by 2015.

MR. NETTLETON:  Mr. Fagan, you understand that the August 28th, 2007 directive found at tab 5 was issued after the application made by Hydro One was submitted in this -- by this Board?

MR. FAGAN:  I do understand that, and I would ask if I could take a moment to actually read more fully this, the information on these two pages.

MR. NETTLETON:  Yes.

MR. FAGAN:  Is that okay?

MS. NOWINA:  Yes.  Go ahead.

MR. KLIPPENSTEIN:  Madam Chair, I think my friend mentioned tab 5 and he might have meant tab 4.


MS. NOWINA:  Yes.  Let's get that clarified first.  In the version I have of your cross-examination materials, Mr. Nettleton, I have the letter to Mr. Carr dated August 28th from the Minister Dwight Duncan under tab 4, and the June 13th letter to Mr. Carr -- to Dr. Carr from Minister Duncan again under tab 5.


MR. NETTLETON:  I thank you for that.  I was apparently working off an incorrect book.  So my apologies.


MS. NOWINA:  Okay.


MR. NETTLETON:  It is tab 4.


MS. NOWINA:  It is tab 4 that we're talking about, the August 28th letter?  So, Mr. Fagan, you can go ahead.


MR. FAGAN:  I have looked at that letter.  I don't think any of the analyses that we've done are at all at odds with the information in here, just as I don't believe that OPA and Hydro One's planning assumptions of 1,700 megawatts of wind in the Bruce area by 2015 is at odds with this.


This is province wide; no location specification in this document. 


MR. NETTLETON:  Mr. Fagan, what is your understanding of the orange zone?


MR. FAGAN:  My understanding of the orange zone is that smaller renewable projects in the Bruce area may not be allowed to connect up to the transmission system.


MR. NETTLETON:  And is it your understanding that that would be alleviated through the introduction of near-term measures?


MR. FAGAN:  I am not certain at what stage -- I am not certain when particular a combination of near-term and/or interim measures that may include series compensation would result in alleviating that concern.  I have not studied that closely.


MR. NETTLETON:  So if you haven't studied that, then I assume you haven't studied the impact of the OPA now being required to procure an additional 2,000 megawatts by 2011 for the purpose of having that come on -- come in service in 2015?


MR. FAGAN:  I have not looked province wide at where wind may be able to come on line in order to meet the 2011 deadlines that you are referring to.


As I have stated, we have depended upon the 1,700 megawatts of total wind assumptions that are present in the application.


MR. NETTLETON:  Does your recommendation that you have made at page 3 -- does your recommendation that you have made at page 3, as it relates to interim measures, include keeping the orange zone?


MR. FAGAN:  We did not specifically address keeping or not keeping the orange zone in our evidence.


MR. NETTLETON:  Is it your understanding that maintaining the orange zone would be a matter that is consistent with ministerial directives and public policy?


MR. FAGAN:  I have not looked at whether or not that would be the case.


MR. NETTLETON:  Now, Mr. Fagan, you've indicated that the August 27th directive is not -- is applicable province wide; correct?


MR. FAGAN:  Based on my quick read of this full document just now, it does not appear that they are saying that some portion of the 2,000 megawatts needs to be in certain areas.


MR. NETTLETON:  You understand that in Ontario the largest load centre is in the GTA area?


MR. FAGAN:  Yes, I do.


MR. NETTLETON:  And do you have any understanding of there being another source of renewable energy that is more proximate to the load centre than the Bruce area?


MR. FAGAN:  We did not analyze the location-specific renewable potential in and around the province as part of our analysis of this application.  So it is -- I don't know the extent to which there may be renewable sources available closer to the GTA load centre than the Bruce region.


MS. NOWINA:  Mr. Nettleton, can you find a place to break for lunch, please?


MR. NETTLETON:  I was just going to say, is this a convenient place to break?


MS. NOWINA:  It is, indeed.  We will break for lunch and return at 1:30.


--- Luncheon recess taken at 12:30 p.m. 


--- On resuming at 1:34 p.m.

Procedural matters:


MS. NOWINA:  Please be seated.

Mr. Fallis, before we begin, have you heard from Mr. Brill?


MR. FALLIS:  Madam Chair, I did contact Mr. Brill.  He has been in trial, but was at a break and called.  He is available on the 11th and is making arrangements for -- to be here, come on the day before and to leave the day after.  So it would be two nights.  So he will be available on that day.  He is not available on Friday.

I think it would be preferable if he were the only witness.  It may not be that long, but it costs a lot of money to assemble the room, and I think if it could be done in one day that would be preferable and I think that will work out.

MS. NOWINA:  We would have preferred the Friday if he could make it.  It appears it will be a very long day next Wednesday.

MR. FALLIS:  It will be.  He is in Orlando, he is not -- he's on an examination they're doing there, and he does not have any alternative.  That wasn't in his cards, so he is not available.  He is in Miami today and Orlando on Friday.

MS. NOWINA:  Wednesday it is, then.  Thank you.

Mr. Nettleton, can you give me a sense of how much longer your cross will be?

MR. NETTLETON:  Madam Chair, I suspect I will be the good part of the rest of the day.

MS. NOWINA:  I need a little bit more specific than that.  We can make the rest of the day, you know, various hours.

MR. NETTLETON:  I will try and be done within three hours.

MS. NOWINA:  4:30?

MR. NETTLETON:  Try 4 o'clock.  We will try 4 o'clock.

MS. NOWINA:  We will try for 4:00.  All right.

Mr. Klippenstein, do you have a sense of what your -- how long your redirect would be?

MR. KLIPPENSTEIN:  Probably very little.  It's a little early to know, but probably not much in redirect at all.

MS. NOWINA:  All right.  I would really like to be completely finished by -- I would like to be completely finished by 4:00.  It will be extremely inconvenient to be finished any later than 4:30.  We may take a very short break, if a break is necessary.

Go ahead, Mr. Nettleton.

MR. NETTLETON:  Thank you.
Cross-examination by Mr. Nettleton (continued):

MR. NETTLETON:  Before the break, panel, we were discussing tab 4 of Exhibit K10.1, which was the August 27, 2007 directive from Minister Duncan to Dr. Carr.

Mr. Fagan, I sensed from our exchange that this was a document that you had not seen before today.

MR. FAGAN:  I may have seen it.  I am not sure.  There is a lot of materials that I reviewed.

MR. NETTLETON:  As part of your retainer, have you been charged responsibility for reviewing interrogatory responses in this proceeding?

MR. FAGAN:  Yes, to the extent that they are applicable to our testimony.

MR. NETTLETON:  Did you -- you didn't see this as one of the interrogatory responses, did you, or can you remember?

MR. FAGAN:  I may have seen it and gone right past it.  I'm not sure.  I may have looked at it and moved on because I suppose it wasn't that relevant to what we've done.

MR. NETTLETON:  Okay.  For the record, it was filed as part of Exhibit C11.1.

Mr. Fagan, if I could take you to the generation forecasts that are found at figure 2 and figure 3 of pages 7 and 8 of your evidence.

MR. FAGAN:  Yes.

MR. NETTLETON:  Starting with figure 2, the reference to the new wind of 1,000 megawatts MCR, you have used that, you have applied it, it was included as part of the original OPA generation forecast and you have included that in your figure 3; correct?

MR. FAGAN:  Yes.

MR. NETTLETON:  All right.  It has been effectively discounted by the aggregate capacity factor of 50 percent?

MR. FAGAN:  In figure 3, yes.  Not in figure 2.

MR. NETTLETON:  Right.  Starting with figure 2, do you understand that that thousand megawatts comprises of 300 megawatts of standard offer wind, and 700 megawatts of large wind?

MR. FAGAN:  I was not aware of that split.

MR. NETTLETON:  You have been here during the testimony of the Hydro One panel?

MR. FAGAN:  I was here during the -- I have not been here for the entire testimony of Hydro One panel.  I have listened to some of it on audio.

MR. NETTLETON:  Would that split be -- would that split cause you any concerns?

MR. FAGAN:  No.  It doesn't cause me concern, because what we were focussed on in this application was the aggregate generation resources coming out of the Bruce area, which includes both the nuclear and the wind, and doesn't -- for the purposes of our analysis -- doesn't distinguish between exactly where the wind is connected, how much of it is small, how much of it is big, except that it is connected in a way that it contributes to the loading on generation resources flowing away from Bruce.

MR. NETTLETON:  All right.  So I don't think you have to turn to this, but it was discussed also in Exhibit C2.1.1, which was a response to OEB Staff interrogatory, where Hydro One indicated that the thousand consists of approximately 300 megawatts of standard offer wind and approximately 700 megawatts of potential large wind.

MR. FAGAN:  I have those Staff interrogatory responses.  Could you give me that number again, please?

MR. NETTLETON:  Exhibit C, tab 1, schedule 2.1.1.

MR. FAGAN:  I don't have 2.1.1 in front of me.

MR. NETTLETON:  It's on the screen.

MR. FAGAN:  Thank you.

MR. NETTLETON:  So you are not quarrelling with or taking issue with the, as you call it, new wind or planned wind taking into account 700 megawatts of potential large wind generation?

MR. FAGAN:  No, I am not.

MR. NETTLETON:  Do you think that is reasonable?

MR. FAGAN:  That 700 megawatts of the thousand megawatts of new wind might come from large wind facilities?

MR. NETTLETON:  In light of the ministerial directive.

MR. FAGAN:  In light of the August 27th directive?

MR. NETTLETON:  Yes.

MR. FAGAN:  No, that doesn't sound unreasonable to expect it's 700 of the 1,000 new wind for Bruce area might come from large wind facilities.

MR. NETTLETON:  Now, back to your alternative, Mr. Fagan and Mr. Lanzalotta, of near-term measures plus series capacitors in generation rejection.

You understand that one of the interim measures that Hydro One and the OPA is proposing is the continuation of the orange zone; correct?

MR. FAGAN:  If you say so, I will accept that subject to check.  I don't have direct knowledge offhand.

MR. NETTLETON:  You don't?

MR. FAGAN:  I would have to go back to the documents to confirm that.

MR. NETTLETON:  Okay.  Are you proposing in your alternative the removal of the orange zone?

MR. FAGAN:  No, we're not making that specific proposal.

MR. NETTLETON:  You understand, do you, Mr. Fagan, that under the ministerial directive that we have discussed, the August 27th directive, the OPA is obligated to procure up to 2,000 megawatts of additional wind, renewable wind, renewable energy by 2011?

MR. FAGAN:  I understand that that directive says 2,000 megawatts of wind by 2015, and then it also describes that the procurement needs to occur by 2011.

MR. NETTLETON:  Right.  So the OPA's theory is that procurement of that 700 megawatts of planned wind is likely to be possible, provided that the transmission facilities that have been applied for here can proceed forward.


What I am interested in knowing is whether you think it is reasonable for the OPA to go out and procure for the 1,000 megawatts of planned wind in 2011 without any assurances that the transmission line is going to be built?


MR. FAGAN:  In short, yes.  What we've done is we've looked at the integration of that 1,000 megawatts of new wind over the time frame 2013 to 2015.  That is explicitly what we looked at.  And under our alternatives, with series compensation and generation rejection and near-term and interim measures that include generation rejection and series compensation, such new wind implementation could be put on to the system in that time period --


MR. NETTLETON:  Mr. --


MR. FAGAN:  -- as we -- with locked-in energy effects, as we show.


MR. NETTLETON:  So that is under the assumption that a capacity factor of 40 percent is used in the winter periods and a capacity factor of 20 percent in the summer periods is used; is that fair?


MR. FAGAN:  That's fair, but incomplete.  The assumptions that enable our proposed alternative to occur include those capacity factor assumptions for wind, but they also include the assumptions we make for the transmission capacity and for the nuclear output at Bruce.  The three of them must be looked at together.  They cannot be looked at in isolation.


MR. NETTLETON:  As it relates to the procurement of wind in the 2011 time period, would you expect -- under your alternative, would you expect that the OPA would have to make known to potential interested parties that the transmission facilities under your proposal could only withstand monthly average capacity factors for wind generation of, as I said, 40 percent in the winter and 20 percent in the summer?


MR. FAGAN:  No.  That's not correct.


We're not proposing that the -- the constraint on energy flowing away from the Bruce area complex depends upon three elements, what's going on with the wind, what's going on with the transmission capacity -- capability, and what's going on with the total output at the Bruce nuclear station.


Within operational time frames, those things will vary.  It would be expected that if this proposed line is not built, that when you contract for wind resources that they're aware the way these things work together.  That's true.


We haven't made any determinations as to the source of the locked-in energy.  If it occurs, is it likely to be all wind?  Is it likely to be some nuclear?  We haven't done that.  We have just looked at what the locked-in energy amounts are, in total, because that's the focus, the aggregate output of both wind and nuclear generation from the Bruce area.


MR. NETTLETON:  Mr. Fagan, you have had experience with the deregulation of markets, electricity markets, and, in particular, the inclusion of additional third party generators to come into and participate in the market; correct?


MR. FAGAN:  Yes.


MR. NETTLETON:  I want to give you -- I want to run a hypothetical by you.


Let's assume that there are two jurisdictions.  In one jurisdiction, a wind developer, is given the assurance that the transmission capacity for the nameplate rating of the wind farm will be sufficient and will be planned to meet that nameplate capacity.


In the other jurisdiction, the transmission system is planned using a monthly average annual capacity factor in a manner that you have done in this analysis.


All other things being equal, and assuming that there are no take-or-pay contracts - and that is to say that the wind developer takes the risk that they may be constrained-off - which jurisdiction is the wind developer going to prefer?


MR. FAGAN:  That's a fairly detailed hypothetical.  My first response might be, Well, what are the terms of the contract?  What are the pricing terms of the contract?


For example, if a wind developer knows that it can flow all of its power, any given time, 100 percent of the time, you might get a certain price for that product.  If it knows that it can flow 90 percent, 95 percent, 98 percent of its power in any given year and it enters into perhaps slightly different terms of the contract, either of those two situations might be attractive to the wind developer.


But the construction of your hypothetical did not seem to take into account the fact that it is the aggregate of all wind generation that matters when thinking about how much power, how much aggregate wind power, can get out of the Bruce area.


Certainly the lines to individual wind turbines or the collector lines from individual wind farms would be able to carry the full capacity of the wind turbine and/or the wind farm.


What we're talking about is the aggregate of the 1,000 plus turbines that might be required to make up 1,700 megawatts, and that aggregate shows up as generation on the grid, notionally, at the Bruce station.


MR. NETTLETON:  If the hypothetical was changed such that the case where the transmission system design was one that incorporated, as you are suggesting, capacity 

factors --


MR. FAGAN:  I'm not making that suggestion.  I am using capacity factors as a tool in modelling the overall locked-in energy.  I'm not suggesting a way to write contracts for future wind development.  I could do that.  I could make that type of a -- do that type of a consultation, but that's not what we've done here.


MR. NETTLETON:  Can I take you to figure 3 of your evidence? 


MR. FAGAN:  Yes.


MR. NETTLETON:  Is that not your generation forecast taking into account a 50 percent wind aggregate capacity factor?


MR. FAGAN:  This is not a generation forecast.  This is a demonstration of:  If, in the aggregate, you assumed that the entirety of the wind resource were operating at 50 percent, this is what the resource profile could look like in comparison to the transmission limits presented by the proposed line and the alternative that we're suggesting.


MR. NETTLETON:  So doesn't that imply, sir, that, as it concerns the design and the transmission system plan for the facilities out of the Bruce, one should take into account a capacity factor of what you say to be 50 percent for wind and 95 percent for nuclear?  


That's what your near-term measure and series capacitors and Bruce special protection system transfer limit is based on, isn't it?


MR. FAGAN:  Yes, that is what it's based on.  But that's -- a generation forecast is slightly different.


All of this is for the purpose of showing the extent of availability of transmission to get out some percentage close to 100 percent of all available generation in any given year respecting the variables that impact that amount.


MR. NETTLETON:  Mr. Lanzalotta, you have been awfully quiet.  Maybe I can ask you to turn to page 36 of your evidence.

MR. LANZALOTTA:  Okay.

MR. NETTLETON:  Item 34, sir, relates to a 
proceeding –-


MR. LANZALOTTA:  Item what?

MR. NETTLETON:  84.

MR. LANZALOTTA:  I'm sorry.  I heard 34.  

MR. NETTLETON:  I'm sorry.  Page 36, item 84.

MR. LANZALOTTA:  Thank you.

MR. NETTLETON:  Entitled "in re: Commission staff's petition for designation of competitive renewable energy zones."

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  Are you familiar with that proceeding, sir?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  Did that proceeding involve the designation of -- well let me ask you the question, what is CREZ, or Z.

MS. LANZALOTTA:  Competitive renewable energy zone.  Those are zones that the commission is going to designate for the construction of wind power generation, to which transmission is going to be supplied without the wind developer necessarily having to pay all of the upfront costs of that transmission.

MR. NETTLETON:  And there were five competitive renewable energy zones that were formed out of that proceeding?

MR. LANZALOTTA:  As it's developed to this plan, I believe that that is correct.  I think that they have named five out of a potential 25 or so.

MR. NETTLETON:  Wind capacity of each CREZ was examined and considered?

MR. LANZALOTTA:  Potential wind capacity, yes.

MR. NETTLETON:  Base, committed and potential; correct?

MR. LANZALOTTA:  I believe so.

MR. NETTLETON:  And the transmission capacity was then based upon the planned and future and committed wind.  Fair? 

MR. LANZALOTTA:  There are a lot of transmission plans floating around that docket.

MR. NETTLETON:  Why don't we turn to item 14 of my cross-examination exhibit book, K10.1.

MR. LANZALOTTA:  Okay.

MR. NETTLETON:  This is the interim order that related to that proceeding?  Sorry, this is the transmission optimization study that related to that proceeding?

MR. LANZALOTTA:  That's what it says.  I have been out of this proceeding before this document came in.  This proceeding has been going on for, I don't know, two years or so now.

MR. NETTLETON:  If I could take you to page 4.  There is discussion at the top of the page of an interim order which instructs ERCOT to:
"Present to the commission transmission proposals that provide transfer capability for the estimated maximum generation capacity per CREZ in the most beneficial and cost-effective way to customers.  Using this criteria for wind curtailment, equally effectively transmission plans could be compared based on capital cost of system improvements."

Do you see that?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  Do you know whether the wind potential was discounted by the capacity factor associated with the wind in a particular CREZ, for purposes of transmission system planning?

MR. LANZALOTTA:  Well, first of all, let's recognize that the wind in Texas is, perhaps, even more variable and less consistent than the wind resources we're looking at here in Ontario.  For example, I believe ERCOT grants an eight percent capacity recognition to wind resources, as opposed to something like 20 percent here in the province.

A majority of the wind in Texas is blowing in the middle of the night, and a lot of it is blowing in the middle of the night during the winter.

So in terms of capacity credit, the wind in Texas has even less capacity value than the wind resources that we've been looking at here in the province.

MR. NETTLETON:  Can we go back to page 3, sir?

MR. LANZALOTTA:  To 3?

MR. NETTLETON:  Yes.  Table 2.

MR. LANZALOTTA:  Okay.

MR. NETTLETON:  We see there the various scenarios that they have created.

MR. LANZALOTTA:  Mm-hmm.

MR. NETTLETON:  They have wind capacity and base case wind and then total wind for each scenario.

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  And back to my question, for purposes of the transmission system planning exercise, were those numbers, then, discounted by a capacity factor for purposes of planning the transmission facilities required to have that level of transmission capacity taken out of the CREZ?

MR. LANZALOTTA:  I'm not sure that I know how that was used.

MR. NETTLETON:  So you don't know whether capacity factors were employed in that manner?

MR. LANZALOTTA:  At the point that I was involved in the case, it was my opinion that transmission did not have to be built for 100 percent of the nameplate rating of the sum of the individual wind facilities that were being installed.

Now, I do not know how specifically they determined these megawatt numbers, nor how they used them in developing their optimization study.

Like I said, the testimony that I filed was last year.  My involvement in that case pretty much was over by last September.

MR. NETTLETON:  So can I take you over to the last page of the tab?  Sorry, the second-last page, which was the press release dated April 2nd.

MR. LANZALOTTA:  Sure.

MR. NETTLETON:  And when it talks about, in that press release, in the third paragraph, that:

"The transmission optimization study evaluated a variety of transmission solutions and hundreds of individual plans, using three overarching criteria:  System reliability, sufficient transfer capacity, and how beneficial and cost-effective to consumers each plan would be."

You don't know whether, in Texas, the transmission study and the transmission resources required for the wind was in some way discounted by the use of a capacity factor.

MR. LANZALOTTA:  I do not specifically know that, no.

MR. FAGAN:  If I could just supplement this response, please.  Perhaps this is obvious, but we're talking about two dramatically different circumstances.

West Texas does not have concentration of nuclear power.  It does not have extensive existing 500 kV network.  So to begin to compare these two, you must be very careful.  The other thing that I must point out is, you do keep referencing the use of wind capacity factors to do transmission planning, and I would not characterize that as what we've done.

We've used the wind capacity factors in combination with the other critical elements - what's going on with the transmission system capacity, and what's going on at Bruce - to try to create a reasonable estimate of what the demand for transmission might be and to try to get a sense of how beneficial and cost-effective to consumers -- to use the quote in this press release, it would be to do our proposed alternatives versus to spend the money for the new line.

It's a new thing, planning for transmission for winds.  Wind is a new thing.  This is not locked in stone anywhere, that you should plan transmission for wind based on 100 percent of nameplate capacity.

MR. NETTLETON:  That's your evidence?

MR. FAGAN:  Yes.  I just stated it.

MR. NETTLETON:  Mr. Fagan, you have testified you have been retained by the transmission administrator in Alberta, have you not?

MR. FAGAN:  Yes.

MR. NETTLETON:  And that was in --

MR. FAGAN:  It was with Tabors Caramanis & Associates.  That's correct.

MR. NETTLETON:  That was in relation to congestion management planning?

MR. FAGAN:  Yes.  That was to assist ESBI in assessing congestion management alternatives for Alberta.

MR. NETTLETON:  That was in 2001?

MR. FAGAN:  That sounds about right.

MR. NETTLETON:  Can you go to tab 15 of the exhibit book?

MR. FAGAN:  Yes.

MR. NETTLETON:  This is IESO which is now the TA -- sort of like a Prince song in Alberta, artist formerly known as Prince.  It's now IESO, the artist formerly known as TA.  This is the recommendation paper on congestion management plan dated August 30th.


What I want to direct your attention to is the second page under the executive summary.  It states:

"The Department of Energy policy intent is clear that the transmission system needs to be built to effectively operate congestion free.  The IESO must proactively plan a transmission system that is 'sufficiently robust so that 100 percent of the time transmission of all anticipated in-merit electric energy can occur when all transmission elements are in service and is adequate so that on an annual basis at least 95 percent of the time transmission of all anticipated in-merit electric energy can occur when operating under abnormal conditions.  The DOE does recognize, however, that congestion may occur under abnormal operating conditions where there is a lag between transmission build and generation development or in local load pockets."


My question to you, sir, is:  Is it your understanding that in Alberta, the IESO is obligated to plan so that the transmission system meets a 100 percent threshold for all anticipated in-merit electric energy?


MR. FAGAN:  It's my understanding, based on a direct read of this paragraph, that that's what they want, but that they also say "and at least 95 percent of the time, all anticipated in-merit electric energy".  I will note a couple of things.


All in-merit electric energy does not equate to 100 percent of the installed capacity of wind power.


Second, I will note that I -- if you do indeed plan a system to be congestion free and spend the money to have a system be congestion free, it is quite possible that it's not the most cost-effective for consumers, because it basically makes sense to have a little bit of congestion, at times, so that you don't have to -- basically, you would be gold plating the system if there was never any congestion.


MR. NETTLETON:  Your understanding, sir, is that Alberta is a jurisdiction in Canada that has significant wind resources?


MR. FAGAN:  Yes, that is my understanding.


MR. NETTLETON:  Do you have any reason to believe that in Alberta wind resources are planned such that they meet the threshold that is described in that executive summary?


MR. FAGAN:  I am not familiar with the transmission planning assumptions as they would pertain to the transmission investments that are -- have been done or are being considered for the windy areas in Alberta.


MR. NETTLETON:  Mr. Fagan, can I take you to -- I think you indicated earlier in our exchange that one of the provincial energy goals is the -- are those set out in the June 13th, 2006 ministerial directive; is that right?


MR. FAGAN:  Yes.


MR. NETTLETON:  This is behind tab 5 of the K10.1.


MR. FAGAN:  Yes.


MR. NETTLETON:  And you understand item 6 on page 2 refers to strengthening the transmission system to, third bullet point, "promote system efficiency and congestion reduction, and facilitate the integration of new supply"?


MR. FAGAN:  Yes.


MR. NETTLETON:  My question, sir, is:  If the transmission facilities -- if the transfer capability arising from your alternative only provides for a transfer capability limit of 7,076 megawatts, and that is only enough to allow for wind resources that come on using a capacity factor of 50 percent of the time, doesn't that lead to congestion?


MR. FAGAN:  You used the phrase "capacity factor of 50 percent of the time", which is not correct, but I think I catch the gist of your question.


Yes, I have showed, in our computation of locked-in energy, locked-in energy is congestion.  Locked-in energy is energy that is not able to be transmitted on the system.  All right.


It means that the operator has said, No, we can't get any more out today, tomorrow, next week, the next hour, because of the transmission system limits.


That's what congestion is, and it shows up in our evidence as this computation of locked-in energy.  What we have demonstrated is that this level of congestion doesn't rise to the point where it makes more sense to spend the money to build the line.


MR. NETTLETON:  So when the OPA has to go out and procure the 1,000 megawatts of planned wind and the 700 of it, assuming the 700 is part of the 2,000, they have to do that in 2011, and if the Board were not to approve the transmission line, but were to in some way say go with the option that you are recommending, why -- what would you expect the OPA to do with respect to ensuring wind developers were interested enough to participate in the market, when there was an expectation of there being congestion?


MR. FAGAN:  Wind developers have participated in US and I presume Canadian markets, even though there are congestion on the systems to which those wind developers have been connected.


MR. NETTLETON:  Now, is it your understanding that wind developers in Ontario receive congestion management credits?


MR. FAGAN:  I have no firsthand knowledge of whether or not the congestion management structure applies to wind developers in Ontario.


I would -- I would hope that it wouldn't, because it doesn't necessarily make economic sense.  That doesn't imply that the wind developers are not going to be attracted to develop here.


MR. NETTLETON:  And that's because all that would be required is a higher price in the times in which they would be in-merit?


MR. FAGAN:  All else known, yes, a higher price.  All else is not known, though, in terms of what's going on at Bruce and what the actual rating of the transmission system is.


So we're sort of looking ahead to what would be the conditions that a wind -- the aggregate of wind development is facing in a time frame over which the wind plants will be in service, which is a long time.


So, for example, if we knew that Bruce B was not ahead and being refurbished, and there was going to be considerable excess transmission capacity after the time period which Bruce B retires, it becomes very clear that this proposed new line probably doesn't make any sense at all.


Now, if that were to be the case, for example, then you need to look at how you handle the interim period and how you handle the level of locked-in energy that might arise.


I mean, this is all about economics.


MR. NETTLETON:  If a higher price has to be paid in light of the congestion -- congestion that's anticipated, who is it, in this jurisdiction, sir, that would bear the cost of that?


MR. FAGAN:  Well, I'm not saying that a higher price has to be paid.


MR. NETTLETON:  Let's assume that it was.


MR. FAGAN:  Certainly it's the consumer, in the same way that the consumer pays the higher price for price of nuclear refurbishment; that's the way it is structured.


MR. NETTLETON:  Now, we were discussing -- back to item 1(a) of your evidence on page 4, you were indicating, sir, there that -- or you state that:

"Review of the IPSP will instead allow for more careful analysis of the likelihood of Bruce B refurbishment and the options for wind resources in areas outside of the Bruce region."

Do you see that?

MR. FAGAN:  I do.

MR. NETTLETON:  Why do you consider the likelihood of Bruce B refurbishment to be, in some way, tied to the IPSP process?

MR. FAGAN:  I made that assumption because an integrated power system plan, I believe by its very nature, should be looking at possible resources out to, you know, for the next 20 years.

So it would make sense that that would be a consideration in that review.

MR. NETTLETON:  Have you been retained to participate in that IPSP proceeding?

MR. FAGAN:  Yes, we actually have.

MR. NETTLETON:  And from your review of the IPSP proceeding, is it the case that this Board is considering Bruce refurbishment as an issue?

MR. FAGAN:  We've been retained for a fairly circumscribed set of issues that do not include potential refurbishment issues.

So I am not up to speed on that aspect of the –-


MR. NETTLETON:  So when you made that --

MR. FAGAN:  -- ISP application --

MR. NETTLETON:  Sorry.  I apologize.  So when you made that statement in this evidence, in this proceeding, was there some expectation on your part that the Board would be making some form of approval to permit Bruce B refurbishment?

MR. FAGAN:  In this case?

MR. NETTLETON:  When you made that statement.  Was that the intent or the expectation or something --

MR. FAGAN:  No. The intent of this statement is to recognize that the likelihood of Bruce B being refurbished or not is relevant to the investment consideration of this line.

MR. NETTLETON:  Is it your expectation that this Board is going to make a finding in the IPSP proceeding, regarding Bruce B refurbishment?

MR. FAGAN:  I have no expectations about what findings this Board makes.

MR. NETTLETON:  Can I take you back to the June 13th ministerial directive, which is tab 5?

Again on page 2, item 3 states:
"The planned-for nuclear capacity to meet base-load electricity requirements but limit the installed in-service capacity of nuclear power over the life of the plan to 14,000 megawatts."

Do you see that?

MR. FAGAN:  Yes.

MR. NETTLETON:  Now, Mr. Lanzalotta, you were in attendance at the technical conference in the day 1 proceeding?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  And you understand, sir, that the assumption that the OPA has made in compliance with that directive and that specific point, is that the existing six to 7,000 megawatts of output from the Bruce complex will be maintained into the future?  Do you understand that?

MR. LANZALOTTA:  That seemed to be their assumption, as I recall.

MR. NETTLETON:  You don't quarrel with that assumption in your evidence, do you?

MR. LANZALOTTA:  I don't take a position, one way or the other.

MR. FAGAN:  No, we don't.  We present it both ways.  We show -- the key analyses we did was locked-in energy effects, to get at the economics of this proposal, and we showed it both ways.  If you refurbish; if you don't refurbish.  In both cases we show that the costs of the line exceed the benefits.

MR. NETTLETON:  So the assumption that the OPA has made is reasonable, in your view?

MR. FAGAN:  I didn't say that.

MR. NETTLETON:  I am asking you.

MR. FAGAN:  I am not in a position to assess the reasonableness of that assumption, because that would require looking very carefully at projections of costs and likelihood of what those costs might be.  And I have not done that, so I am not in a position to criticize one way or another; criticize or compliment.

MR. NETTLETON:  To be clear, sir, again, when we look at figure 3 or figure 4 or figure 5, we are not -- we the reader, my client in particular -- should not be viewing this as some form of generation forecast.

MR. FAGAN:  No, not at all.  What we're saying is under three different scenarios, refurbishment, no refurbishment, or possibly partial refurbishment of two of the four Bruce B units, the line does not -- the line's benefits don't outweigh its costs.

MR. NETTLETON:  Let's go back to page 4.  Item B states that:
"There is no need to design a transmission system to deliver 100 percent of available installed capacity."

MR. FAGAN:  The first sentence clearly says:
"100 percent of the time, especially given the technical characteristics of wind generation, and given the nature and historical operation of aggregate Bruce nuclear resources."

MR. NETTLETON:  Is there something specific or unique to the fact that wind in the Bruce area is expected to operate at some capacity factor?  Is that a unique attribute, sir?

MR. FAGAN:  No, not at all.  Individual wind turbines, wind plants, aggregates of wind farms in a give region, you could -- the construct you could consider is what's the capacity factor at a point in time, or on average, over an extended period of time.

MR. NETTLETON:  And are capacity factors used for the purpose of wind profile development?

MR. FAGAN:  If I understand your question correctly, wind profile development I would interpret as assessing the wind conditions at a particular site.

Once you know that information, you apply those wind characteristics to the turbine technology or technologies in question, to come up with an estimate of the energy output potential for that particular turbine or wind farm or aggregate of resources, and then when you divide that by the installed capacity rating, you get a capacity factor number.

The capacity factor number is an artefact of that process.

MR. NETTLETON:  And that's important to any particular wind developer in making investment decisions in respect of locations?

MR. FAGAN:  The wind regime?  Certainly.

MR. NETTLETON:  Mr. Fagan, you have touched on the fact that a 95 percent capacity factor has been applied to the nuclear generation facilities.  Fair?

MR. FAGAN:  That's correct.  In our modelling of locked-in energy, that's the number used for winter and summer period aggregate Bruce nuclear station output.

MR. NETTLETON:  And the 95 percent shows up on table 7 and follows on in figure 3, figure 4 and figure 5; right?

MR. FAGAN:  It also shows up in our supplemental testimony.

MR. NETTLETON:  Is it fair to say that you have reached a decision or a determination of 95 percent based on your assessment of historical Bruce performance?

MR. FAGAN:  No.  Assessment of historical Bruce performance serves as a floor, in a way.  We have actually used the number that is a little bit higher than what one would use if you were looking primarily at the historical Bruce performance.

MR. NETTLETON:  Help me understand how historical performance of the Bruce nuclear resources are relevant to post-refurbishment of Bruce A, and the performance to date of Bruce B.

MR. FAGAN:  We can learn from history.  That's it.  I look back and I see what has happened there.  There's an underlying generation resource, and you've got 25-plus years of data describing its performance.


I'm not familiar enough with the details to be able to comment on whether or not what's gone on in recent -- recently, with the shifting over of the Bruce station to Bruce Power, I'm not sure how all of that plays out, but I look at history and it's pretty clear that you don't see levels above even 90 percent aggregate output, and it's the aggregate output that matters.


I will also note that the numbers that I used on an average annual basis are equal to the numbers that OPA and Hydro One uses in their assessment of what the output at Bruce will be.


MR. NETTLETON:  Mr. Fagan, I am still troubled by your characterization that figure 3 is not a generation forecast.


Help me out with that, because isn't the purpose of that figure to demonstrate that the transfer limit associated with your alternative satisfies all of the generation forecasted during the period out to 2030?


MR. FAGAN:  No, that's not the purpose of that figure at all.


In our supplemental evidence, the computation of locked-in energy provides the detail of how much energy gets left behind might be locked-in place.


The primary purpose of these figures is to demonstrate that Hydro One's application, front and centre, shows 100 percent installed capacity ratings for nuclear and wind.  When you look at that, it makes -- visually, it makes it seem as if, Oh, we need the new line.


MR. NETTLETON:  So there's a fundamental --


MR. FAGAN:  So my interpretation is, Wait a minute, there's a different way to look at it if you want to consider it at a high level.  Here is what it is.  


Then in our supplemental evidence, we took it -- we drove down a few levels to actually do the computation, the multi-dimensional computation that these graphs don't capture, of what the locked-in energy amounts might be.


MR. NETTLETON:  So on page 7, where you say:

"This high level snapshot indicates that near-term improvements with series compensation and the use of Bruce special protection system allows for enough capacity to transmit the Bruce area resources when one assumes aggregate capacity factors of 95 percent (eight units 6,400 megawatts of MCR) and 50 percent for wind (existing, committed and future wind 1,700)." 


You're not intending to leave the reader with the view that there is adequate transfer capability to satisfy the generation forecast that is shown in the coloured areas of the graph?


MR. FAGAN:  Well, the coloured areas of the graphs are not generation forecasts.  It is not intended to leave the viewer with any particular sense that there is or is not congestion.  It is intended to show that the economic attractiveness of the proposed line sort of competes with the economic attractiveness of the alternatives.


MR. NETTLETON:  So help me understand, Mr. Fagan, a question I have regarding capacity factors for wind.


Elsewhere in your evidence, you have indicated that the capacity factor for wind is in the 29 percent range.  Is that fair, subject to check?


MR. FAGAN:  That is fair.  The source of that number is OPA and Hydro One.  That's an average annual capacity factor for the resources that are being considered, for the wind resources that are being considered.


MR. NETTLETON:  And why, then, have you selected 50 percent in figure 3, figure 4 and figure 5?


MR. FAGAN:  Because the 29 percent is an average annual number, and we certainly know that there are times of the year and times of the day when the actual aggregate capacity factor for the wind resource will be higher or lower than 29 percent.


MR. NETTLETON:  And is it just happenstance that, by using a 50 percent number, you happen to be able to demonstrate in figure 3 that all of the generation resources or forecast generation happens to fall under the near-term measures, series capacitor and Bruce special protection system transfer limit of 7,076?


MR. FAGAN:  I wouldn't say happenstance.  In response to that question, I would point the readers to page 7 of our direct testimony in footnote 1.


I am going to read that, because it is important.  It's pertaining to the 95 percent and the 50 percent.


What it says is:  

"These two reference points are chosen to illustrate the sensitivity of the transmission need to aggregate supply resource capacity factor assumptions.  They are not intended as absolutes."


Then I go on to talk about the historical performance and the 29 percent.


So what's important is that it gives you a sense that using installed capacity as a key metric doesn't give you any information about the overall economics of the proposed line.  It is the locked-in energy assessments that really matter, if you want to get a handle on whether or not this line is cost-effective.


MR. NETTLETON:  We will get there.  I promise.


MR. FAGAN:  Okay.


MR. NETTLETON:  What I want to understand, though, sir, is if your solution, if your reasonable alternative, is implemented and the transfer capability out of the Bruce is raised only to 7,076 megawatts, and the actual generation forecast and generation resources exceed that transfer capability limit, there is then congestion; fair?


MR. FAGAN:  Absolutely.  It is not the forecast, though.  It is the actual generation.


In the operational time frames, what's going on, what are the limits that are in place and what type of, for example, curtailment actions may need to be taken?


MR. NETTLETON:  That would be done on an hour-by-hour basis?


MR. FAGAN:  That's one of the time frames in which operational decisions would be made.  I am not an operator.


It would certainly need to be looked at beyond just the hour to hour.  I would presume that there are look-aheads that extend beyond just the hour to hour.


MR. NETTLETON:  But from your understanding of congestion management, is congestion management a phenomenon that happens on a monthly average basis or on an hour-to-hour basis?


MR. FAGAN:  Operational congestion management happens on an hour-to-hour and a day-ahead, a couple of days ahead, perhaps week-ahead basis.  It is dispatch and re-dispatch of the system.  It happens in real time, but it also happens, in some time scales, preceding real time.  


I presume the IESO is prepared to take a lot of different actions in real time, based on assessments that they make day ahead, week ahead.


The overall economic effect of congestion can be considered on an average annual basis.  There is nothing wrong with doing that.  That is exactly what the locked-in energy estimate does.  It looked at the overall economic effect of congestion on an annual basis.


MR. NETTLETON:  If I were a wind developer, an owner of a wind farm, and I was constrained-off, and let's just assume that I receive a congestion management payment because of that outcome, let's say that that happened on day 1, and then the second day there is adequate transfer capability, but the wind isn't blowing.


Mr. Fagan, isn't it the case that there is no type of claw-back of the original payment that is made in day 1 when there is adequate transfer capability, but the wind isn't blowing in day 2?


MR. FAGAN:  Yes.  You're describing the effect of an individual wind development and individual -- and contract terms for that individual wind development.  We're not looking at that.


We're not trying to figure out the best way to write contracts given the uncertainties ahead.  What we're saying is that, in total, in aggregate, here's the level of locked-in energy that's going to show up.  We have valued it at the same level that Hydro One has valued it.


We make no indication --

MR. NETTLETON:  You have valued it on a monthly average basis; correct?

MR. FAGAN:  We have valued it on a megawatt-hour basis.  The computation of those megawatt-hours has occurred on a monthly average basis.  That's correct.

MR. NETTLETON:  And just so that I am clear, Mr. Fagan, you're not relying on any transmission standard, transmission system planning standard in support of a proposition that annual wind resource capacity factors are an appropriate planning tool or metric?

MR. FAGAN:  No, we're not.  I've used aggregate wind capacity factors in our model to compute locked-in energy.  We are not using that to try to plan the transmission system.  We are taking information from Hydro One as to what the transmission system capacities are, and in the case of locked-in energy computations, what the penalties are that get imposed on the capacity of that system.  We take that information and go with it to do the computation.

This is described in the supplemental evidence.

MR. NETTLETON:  Do you disagree that planning, transmission system planning for a level of wind capacity at less than nameplate will result in congestion?

MR. FAGAN:  Yes.  I disagree with that, because what if you do it at 99 percent of installed capacity?  Probably aren't going to have any congestion.  It depends on what number you choose as to whether or not congestion arises.

MR. NETTLETON:  If you planned for transmission system resources to only meet a particular average, and in any day that average is exceeded, that equates to congestion, doesn't it?

MR. FAGAN:  Yes, but we're not planning on the transmission system to meet an average wind output.  We're planning the transmission system to carry the capacity of all of the power from the Bruce area, which includes Bruce and Bruce nuclear plus the wind.

And we're not saying that there will be no congestion.  We have clearly said that there will be congestion, based on the assumptions we have made in computing locked-in energy.  If those assumptions are off, the estimate will differ.  It will be higher or it will be lower.

MR. NETTLETON:  And so the estimation being off, or the methodology, by the methodology employing another metric other than monthly average methodologies, would be a way to explain the differences between the calculation of locked-in energy.  Fair?

MR. FAGAN:  You could explore in minute detail the structures of the model that we have used and the model that Hydro One has used, and you could try to reconcile those differences.  We have not done that to a minute detail extent.

MR. NETTLETON:  I want to change topics to the next item on page 4, and that's series compensation and generation rejection.

That's item C.  First, Mr. Lanzalotta, I believe I heard you say to my friend, Mr. Klippenstein, today in evidence-in-chief that it is your testimony that series compensation could be implemented or constructed in a 12- to 16-month timeframe.  Is that your evidence?

MR. LANZALOTTA:  I believe I said something with 12 to 16, 12 to 18, something like that.

MR. NETTLETON:  And Mr. Lanzalotta, have you been present or have you reviewed the evidence of Mr. Woodford in this proceeding?

MR. LANZALOTTA:  I think so, but again there has been a lot of material.  I am not sure I recall specifically what he's referring to, or what you are.

MR. NETTLETON:  Do you know whether there are or there have been concerns raised with respect to the need for studies to be carried out in order to implement a series compensation solution in Southwestern Ontario?

MR. LANZALOTTA:  I am sure that there have been.

MR. NETTLETON:  So your estimate of 12 to 18 months, is that just construction?  Or is that construction plus the studies that need to be carried out?

MR. LANZALOTTA:  That was more directed at construction.

MR. NETTLETON:  And Mr. Lanzalotta, you don't take issue with the evidence of Mr. Woodford relating to the need for studies to be carried out, do you?

MR. LANZALOTTA:  No, I don't.

MR. NETTLETON:  And you don't take issue with the periods of time that have been put on the record in this proceeding that relate to the time required for those studies to be taken?

MR. KLIPPENSTEIN:  Madam Chair, I wonder, that's an open-ended my question.  If my friend wants to ask that, it might be fair for him to actually put the times at issue to the witness, because otherwise he's --

MR. NETTLETON:  Well, thank you.  Let me go about it another way.

Have you considered the time necessary or the issues surrounding the need for studies for purposes related to the implementation of series capacitors?

MR. LANZALOTTA:  Yes, I thought I have.  First of all, I mean there have been a number of studies done already as to the usefulness or the applications for series capacitors in the province.

Beyond that, you know, a specific design study might take, you know, a little bit longer.  But I thought I had considered that in developing my evidence.

MR. NETTLETON:  The evidence that you filed on April 18th hasn't referenced the need for studies for the purposes of implementing series compensation in Southwestern Ontario, has it?

MR. LANZALOTTA:  Perhaps not specifically, but let's face it, there are not many things you're going to do with regard to restructuring or reordering or reinforcing your transmission system without studying it fairly carefully, because they are complex systems and the consequences of not getting it right can be substantial.

MR. NETTLETON:  Can I take you to page 19 and 20 of your evidence?

MR. LANZALOTTA:  Okay.

MR. NETTLETON:  In that passage, sir, you have highlighted the OPA's due diligence report for the use of series compensation?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  And you understand that that's the report prepared by Mr. Woodford?

MR. LANZALOTTA:  I suspected as much during the course of your questioning.

MR. NETTLETON:  And it's clear from the passage that you have referenced that Mr. Woodford has indicated that there are concerns with the implementation of series compensation; correct?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  Can you go back to page 4, then, sir?

MR. LANZALOTTA:  I'm there.

MR. NETTLETON:  It's the sentence that reads under part C:
"In addition there is no reliability or economic reason to operate the transmission system at levels so much lower than what its technical capabilities would be (unlike if series compensation and generation rejection were used instead)."

Do you see that?

MR. LANZALOTTA:  Yes, I do.

MR. NETTLETON:  What I am trying to understand, sir, is how you discounted the system reliability concerns that are expressly stated on page 20, to the point where you say there is no reliability reason to operate the transmission system unlike if series compensation and generation rejection were used.


MR. LANZALOTTA:  Series compensation is a fairly standard design technique for long high voltage AC transmission lines.


Are there technical concerns with implementing it?  Yes, there are complications.  There are concerns.  There are a number of things that have to be considered.


But having said that these things have to be considered, these things can be resolved, can be dealt with in a reliable fashion, and are being done like this by, as far as I am aware, most utilities in North America that operate long high voltage alternating current transmission lines.


To do otherwise, as we say in our evidence, you're leaving a substantial part of the capacity of these lines on the design table if you don't.


MR. NETTLETON:  So Hydro One's system in southwestern Ontario is not unlike any other system in North America that employs series compensation; is that your evidence?


MR. LANZALOTTA:  To some extent, each system has its unique characteristics, but --


MR. NETTLETON:  Did you consider those unique characteristics in your assessment of whether series compensation could be implemented in a 12- to 16-month period?


MR. LANZALOTTA:  I read the due diligence report, and it says that it can be successfully implemented, I thought.


MR. NETTLETON:  Your interpretation is that it could be successfully implemented in 12 to 16 months?


MR. LANZALOTTA:  As long as the concerns are studied and addressed, yes.


MR. NETTLETON:  What about the concerns that OPA and Hydro One have implemented -- or have stated on the record in this proceeding?  Did you take into account those concerns?


MR. LANZALOTTA:  The concern where they say that they're afraid of series compensation because they've had trouble with other complicated technologies?  I didn't give so much weight to that concern, no.


MR. NETTLETON:  Why don't we turn up Exhibit C1-3.2.


MR. LANZALOTTA:  I don't know.  What is it, Exhibit C3-1.2?


MR. NETTLETON:  31-3.2.  It's interrogatory response to OEB Staff 3.2.


MR. FAGAN:  Here it is.  Here is 3.2.


MR. LANZALOTTA:  I have it, I think.


MR. NETTLETON:  Can I take you over to page 3 of 3?


MR. LANZALOTTA:  Okay.


MR. NETTLETON:  My simple question is:  When you made your determination on page 4 of your evidence that there is no reliability reason to operate the transmission system at levels so much lower than what its technical capabilities would be, unlike if series compensation and generation rejection were used instead, did you address your mind to this response?


MR. LANZALOTTA:  Actually, I did.


MR. NETTLETON:  Have you referred to this in your evidence?


MR. LANZALOTTA:  I don't know that I specifically have, but probably because the due diligence report seemed to reach the conclusion that series compensation was a potential solution that could be part of a reliable utility system.


MR. NETTLETON:  Do you understand that there is no quarrel about the technical ability to implement series compensation?  It's the operational issues that give rise to the concerns that are expressed in this interrogatory?


MR. LANZALOTTA:  You mean like less margin for contingencies?


MR. NETTLETON:  Like:

"The use of series compensation on circuits connected close to large turbine generators also exposes units to the risk of damaging mechanical stresses, known as subsynchronous resonance."


MR. LANZALOTTA:  Well, that's pretty much a design issue.  If the system is designed properly, the subsynchronous resonance can be successfully addressed.


As a matter of fact, I don't know if there has been a specific case of a generator unit being damaged by that, since the Mojave unit several decades ago when series compensation was really first being employed.


MR. NETTLETON:  So you didn't state, though, anything in your evidence about the fact that you believe that the subsynchronous resonance issue is something that you don't consider to be relevant?


MR. LANZALOTTA:  No, I did not specifically state that.


MR. NETTLETON:  Then with respect to the operational concerns that are listed in (i) through (viii), which include less margin for contingencies, you didn't address your mind to those points either, did you, in your evidence?


MR. LANZALOTTA:  To some extent I thought I did, but let me take another look.


Well, I do say on page 21 -- or we do say:

"While there are system planning concerns about the use of series capacitors, loading system elements up to their design capacity should not be one of them."


That certainly sounds like it is addressing at least one of these items in your list of eight, the point being that using series capacitors allows you to -- allows your system to get full benefit of the capacity that you are installing in these transmission lines.  And if it can be done reliably, then to not do it, you are imposing on the province the impact of, you know, a lot of additional transmission lines just to get the capacity that's already there in your existing system, but you are just not making use of it.


MR. NETTLETON:  Well, can you do it reliably, sir?


MR. LANZALOTTA:  I believe you can, yes.


MR. NETTLETON:  And where is the evidence of that, sir?


MR. LANZALOTTA:  Well, again, I looked at the due diligence report and it seemed to indicate you can do it reliably, as long as you cover your technical bases and consider everything that needs to be taken into consideration.


MR. NETTLETON:  Can we turn up Exhibit J6.1, which is the undertaking relating to the timing?


It will come up on the screen.


MR. LANZALOTTA:  Okay.


MR. NETTLETON:  Mr. Lanzalotta, this is the undertaking that was provided by Hydro One with respect to the planning and the execution of series compensation, the studies that would be required and the timing for those studies.  


My question to you, sir, is whether or not you have any reason to doubt the reasonableness of those studies and the need for those studies.

MR. LANZALOTTA:  Well, these are --

MR. KLIPPENSTEIN:  Madam Chair, sorry to interrupt, but just so that it's not misleading of the witness.  My friend has shown the witness a schedule, but his question related not to the schedule, but to the need for the studies.  So I just wonder --

MR. NETTLETON:  Let me rephrase it for my friend.

Do you have any reason to doubt the timing that has been provided by Hydro One in carrying out the studies that Hydro One has indicated as being necessary in order for it to reliably implement the series compensation in southwestern Ontario?

MR. LANZALOTTA:  Well, one of the tasks in here, special protection studies, and NPCC approval, it shows taking two years to accomplish that.  It seems like a -- it seems like a rather long time, but you know, maybe that's is what works within the framework of the NPCC.

I also notice here that for manufacture and installation of the series capacitors, they do have something that looks like, I don't know, 16, 18 months, maybe a little more.

MR. NETTLETON:  So you don't quarrel with the manufacture and installation?  That is consistent with your estimate.

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  And with respect to your comments regarding the SPS studies and NPCC approvals, have you, in your background, ever sat on or participated in any of the NPCC subcommittees respecting the approvals of special protection systems?

MR. LANZALOTTA:  No, I have not.

MR. NETTLETON:  Thank you.

Now, Mr. Lanzalotta, you are aware that there has been an additional part to this hearing that has focussed upon NPCC approvals for alterations that are being proposed, as we speak, to the Bruce special protection system?  You're aware of that?

MR. LANZALOTTA:  That was the series of letters that surfaced, I guess it was in mid-April.

MR. NETTLETON:  That's --

MR. LANZALOTTA:  I'm sorry, mid-May.

MR. NETTLETON:  That was filed as, and in particular letters and applications that were filed, as part of exhibit 10.4, K10.4.

Mr. Lanzalotta, do you have any reason to doubt concerns that the TFSS chairman, Dave Conroy -- which was filed as K10.5 -- made in respect of the use of generation rejection, when it's assumed to be armed 75 percent of the time?

MR. LANZALOTTA:  I don't have any reason to doubt the concerns.  I note that generator rejection, like series compensation, is a complex technical operating system and it's one that you have to consider very carefully.

I will note that, you know, even though they're armed the large percentage of the time, these systems have had a history of having to operate very infrequently.

MR. NETTLETON:  Are you familiar with the term "risk assessment", Mr. Lanzalotta?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  There are two elements to risk assessment, aren't there?  Probability of consequence, and the actual outcome of the consequence, right?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  Do you understand the concern that the TFSS chairman has raised, in his committee, relates to the result in loss of synchronism of all Bruce nuclear units and undampened oscillations between Ontario and New York?

MR. LANZALOTTA:  Yes, I do.

MR. NETTLETON:  And in the vernacular, what does that mean?

MR. LANZALOTTA:  Well, at the very least, you probably lose your interface between New York and Ontario.

MR. NETTLETON:  Those are blackouts, right?

MR. LANZALOTTA:  The system would open and the province would be left, and probably would drop a fairly good percentage of its load.

MR. NETTLETON:  And that's a concern that the TFSS has raised; correct?

MR. LANZALOTTA:  It's a concern with almost any generation rejection scheme that is going to be dealing with, you know, bulk power system elements.

MR. NETTLETON:  And the concern specific to the BSPS and the application that has been made relates to the failure to operate and the misoperation of the BSPS, right?

MR. LANZALOTTA:  It is now and always has been, frankly.  Bruce --

MR. NETTLETON:  But the difference here is that the evidence in this proceeding is that the Bruce special protection system is increasing in the time in which it will be armed.  Is that your understanding?

MR. LANZALOTTA:  Increasing compared to what the system has experienced the last three years with, you know, only a limited number of Bruce units on line, yes.  But if we go back to when all eight Bruce units were on line, then I can't say necessarily that that's the case, either.

MR. NETTLETON:  Have you studied the operational attributes of the system when all eight Bruce units were on line?

MR. LANZALOTTA:  We've gotten as much information as we could via the discovery process, and the limitations of this case.  Up to four of the eight units were available to be armed for generator rejection when all eight Bruce units were in operation.

MR. NETTLETON:  Do you understand, Mr. Lanzalotta, that the difference that the IESO has raised as a concern is the increased operational complexity of the system?

MR. LANZALOTTA:  Yes.

MR. NETTLETON:  And do you have reason to doubt that to be a valid justification or concern?

MR. LANZALOTTA:  It, of course, is a valid concern.

MR. NETTLETON:  Thank you.

Sir, your reasonable alternative, from a transmission system planning perspective, is to have generation rejection operate at a 100 percent armed rate.  Is that right?

MR. LANZALOTTA:  I don't know that you could necessarily say that, no.

If all eight Bruce units are on line and running at nameplate, and if, in addition to that, you have enough wind generation, then, yes, the system will be armed.

If there are Bruce units out for maintenance, and we have seen from the numbers that with all eight Bruce units in-service, you're going to have units out for maintenance, virtually every year.

MR. NETTLETON:  Mr. Lanzalotta, isn't it the case that the only way in which you get to a transfer capability limit of 7,076 megawatts is using the assumption that generation rejection is armed 100 percent of the time.


MR. LANZALOTTA:  That generator rejection is armed when there is sufficient generation capacity on line at Bruce to require it to be armed.


In a perfect world, where this generation operates at 100 percent capacity factor, then, yes, that would be 100 percent of the time, but that's not the case.


MR. NETTLETON:  It's not the case simply because, from a real-world perspective, there are planned and forced outages; right?


MR. LANZALOTTA:  You mean other than the generation at Bruce?


MR. NETTLETON:  That's one element.  There could be transmission outages, too; right?


MR. LANZALOTTA:  Yes, there are.


MR. NETTLETON:  But putting those aside, and back to the transfer capability limit that you have subscribed to as your option -- your reasonable alternative, being able to meet, the only way in which you get to a 7,076 megawatt threshold is using the assumption that generation rejection is armed 100 percent of the time; fair?


MR. LANZALOTTA:  A hundred percent of the time that there is sufficient generation generating at Bruce, yes.


MR. NETTLETON:  And, Mr. Lanzalotta, just to confirm, again, you don't have experience with the NPCC approval process in respect of type I special protection systems?


MR. LANZALOTTA:  I haven't sat on a committee, as you asked me before.  We were told, in response to discovery, that NPCC had never said "no" to a generator rejection scheme requested here by a utility in Ontario.


MR. NETTLETON:  Well, do you know whether the NPCC has ever had an application before them by the IESO requesting approval to have the Bruce special protection system operate at 100 percent of the time in order to achieve a transfer capability requirement that is not related to, and, indeed, quite separate and apart from, the construction of new transmission facilities?


MR. LANZALOTTA:  By the IESO -- IESO?  Going back to when Bruce units were initially built, I understood there to be a generation rejection scheme in place at that point, although it was not requested by the IESO, because that was 25 years ago.


MR. NETTLETON:  Do you know whether, in that circumstance, there was a delay in a transmission project that was scheduled to be constructed?


MR. LANZALOTTA:  My understanding, it was a transmission project that was denied.  I don't know if it was just denied over a period of time, and then it came in, or what.  But I believe that Ontario Power assumed that they could get this line approved, and then they did not, and Bruce was subject to a limitation.


MR. NETTLETON:  So there was no other contemplated way or route for that denied approval; is that your understanding? 


MR. LANZALOTTA:  I am not sure I could answer that one way or another.


MR. NETTLETON:  You didn't consider it as it relates to the reasonable alternative that you proposed?  


MR. LANZALOTTA:  Consider what?  I'm sorry.


MR. NETTLETON:  The facts giving rise to the use of generation rejection in the past and whether there was in fact transmission system assets that were being proposed while generation rejection was used at a -- in an interim period?


MR. LANZALOTTA:  I am pretty sure that other transmission projects were being proposed.


MR. NETTLETON:  But here, in this case, your reasonable alternative, as you call it, is one where you say it would be a complete surrogate and replacement for the line; correct?


MR. LANZALOTTA:  For the limited period of time in which current plans call for that capacity to be needed, yes.


MR. NETTLETON:  And, sir, if I could have you turn to your interrogatory response, number 1, to Hydro One?


MR. LANZALOTTA:  I have it.


MR. NETTLETON:  Is it the case, from that interrogatory response, that the short-term period where generation rejection would be operating -- potentially operating at 100 percent of the time would be for the period 2009 to 2018?


MR. LANZALOTTA:  I am not sure -- I think my response says 2013 to 2018.  I'm not sure where your 2009 was...


MR. NETTLETON:  I am just wondering what the significance or how you got to 2013.


MR. FAGAN:  I believe 2013 is when the higher level of output at Bruce scheduled to kick in.


MR. NETTLETON:  But the near-term measures are intended to kick in before then, are they not?


MR. FAGAN:  The near-term measures are, yes.


MR. NETTLETON:  Generation rejection would be kicked in when?


MR. FAGAN:  Generation rejection would need to be in place whenever the aggregate capacity requires that it be in place.


MR. NETTLETON:  That could be in 2009, could it not?


MR. FAGAN:  It could be, but, you know, there's a statement here very clearly:

"However, Mr. Fagan and Mr. Lanzalotta feel that there will be substantial periods of time during this period when nuclear plus wind generation will fall well short of these levels, and the BSPS will thus not be required under normal system conditions for substantial periods of time."


That's referencing what Peter has been saying, that the -- whether or not it is armed and the extent of its arming depends upon what the output of the aggregate capacity resources is in that area.


MR. NETTLETON:  How did you get that feeling?


MR. FAGAN:  It's not a feeling.


MR. NETTLETON:  You call it you "feel".


MR. FAGAN:  That reflects our knowledge of the pattern of output of Bruce nuclear, the pattern of output of wind generation, and, to some extent, it is somewhat analogous to there's not that much locked-in energy.  The transmission system is adequate.


Yes, there could be more analysis beyond this which we have yet -- which we haven't done and we haven't seen about, What's the likelihood that the system will be armed X percentage of the time and, when it is armed, how much generation is to be rejected, and is there a requirement for load to be rejected?


That level of analysis has not been done yet.  I mean, we've -- this application has only come in in May for the enhancement to the SPS.


MR. NETTLETON:  You indicated that part of your conclusion was based upon your expectation of wind output from the Bruce; right?


MR. FAGAN:  A part of which conclusion?


MR. NETTLETON:  The conclusion here that you say, "However Mr. Fagan and Mr. Lanzalotta feel" --


MR. FAGAN:  Yes, yes.  Yes, that's part of it, absolutely.


MR. NETTLETON:  Can you show me where in your April 18th evidence, which this interrogatory gave rise to -- where you have made reference to wind output data from the Bruce area?


MR. FAGAN:  I don't believe there is in the April 18th.  In our supplemental -- it's our supplemental evidence that addressed locked-in energy questions in detail.


MR. NETTLETON:  I understand that, Mr. Fagan.  What I am asking, though, is:  When you gave this response, which was dated April 30th --


MR. FAGAN:  Hmm-hmm.


MR. NETTLETON:  -- it was in respect of the April 18th evidence, and you are now telling me that your feeling about substantial periods of time when wind generation would fall well short was based upon your understanding of wind output from the Bruce area.


Can we just agree that there is no wind output data or any references to wind output data studies in your April 18th evidence?

MR. FAGAN:  Only at a high level.  You know, in that we say, by 2015, there will be 1,700 megawatts of wind.  Right now, there is 700 megawatts of existing and committed.  Just at a high level, the April 18th evidence reflects a pattern of installed wind capacity.  It does not reflect any data on them.

MR. NETTLETON:  Madam Chair, I am about to turn to the supplementary evidence.  I don't know what your plans are in terms of breaks.  I am prepared to go on, but I am in your hands.

MS. NOWINA:  Does your witness panel need a break, Mr. Klippenstein?

MR. LANZALOTTA:  No problem.

MR. KLIPPENSTEIN:  Apparently not.

MS. NOWINA:  We will take a 10-minute break and return at 25 after.

--- Recess taken at 3:15 p.m. 


--- Upon resuming at 3:26 p.m. 


MS. NOWINA:  Please be seated.


Go ahead, Mr. Nettleton.


MR. NETTLETON:  I want to turn to the supplementary evidence now, panel, which is the evidence dated May 15th.  Do you have that?


MR. FAGAN:  Yes.


MR. NETTLETON:  If I could start on page 6, you have indicated that the estimate of locked-in energy is found in the tables 1A and 1B; right?


MR. FAGAN:  Yes.  The high-level estimate, and then monthly estimates, are found in tables 5 and table 6 for Synapse, and tables 2 through 4 for Hydro One.


MR. NETTLETON:  If I can take you to table 1B for a moment, this is the case with refurbishment of Bruce B?


MR. FAGAN:  That's correct.


MR. NETTLETON:  The assumption here, if I understand it correctly, is that on the left-hand side of the page there is Hydro One's estimate of the cost of the proposed line shown to be $630 million; right?


MR. FAGAN:  Yes.  The bulk of the table shows Hydro One's estimate of the benefits, essentially, and then at the bottom is this cost number of 630.


MR. NETTLETON:  Right.  When we compare that to the Synapse estimate, you are comparing that to the reasonable alternative that you are proposing; right?


MR. FAGAN:  That's correct.


MR. NETTLETON:  On the Hydro One side of the ledger, you have included the cost of the proposed line, correct, in your analysis?


MR. FAGAN:  On both sides of the ledger, the benchmark is the $630 million cost of the proposed line.


MR. NETTLETON:  Right.  But on your side of the ledger, can you show me where you have included the cost of series compensation?


MR. FAGAN:  We have not.  This does not reflect the cost of series compensation.  This reflects the benefits associated with the proposed line when compared to an alternative that includes series compensation.


MR. NETTLETON:  But would there be an avoided cost of installing series compensation?


MR. FAGAN:  If the series compensation is not installed prior to the line, yes.


MR. NETTLETON:  And isn't that Hydro One's proposal?


MR. FAGAN:  Yes, that is -- I understand that that is Hydro One's proposal.


What this demonstrates is, on its own merits, the costs of this line are not outweighed by the benefits.


MR. NETTLETON:  I know the analysis shows that.


MR. FAGAN:  Yes.


MR. NETTLETON:  But I am talking about the assumptions that went into that analysis, and the first point that I just wanted to clarify with you is that the cost of series compensation has not been included as an item, as a capital cost item, in the analysis?


MR. FAGAN:  That's correct.  That's not what I was doing here.


MR. NETTLETON:  With respect to the estimate that you show with locked-in energy megawatts under the Synapse estimate that is column 2, if you will --


MR. FAGAN:  Megawatts hours.


MR. NETTLETON:  Megawatt hours, sorry, yes.  You can agree with me, sir, that there is a significant reduction in the locked-in hour -- megawatt hours, as compared to that column on the left-hand side of the ledger?


MR. FAGAN:  Yes, clearly.  We estimate about a 50 percent lower level of locked-in energy --


MR. NETTLETON:  So you would --


MR. FAGAN:  -- under a refurbishment scenario.


MR. NETTLETON:  You would expect, then, that the transmission system would be operating with more transfer capability or more transfer capability on the system; right?


MR. FAGAN:  Yes, that's correct.


MR. NETTLETON:  But when you look at the value of avoided losses between the two scenarios, they're the same; correct?


MR. FAGAN:  The value of avoided losses is the same.


MR. NETTLETON:  Even though the system is operating at a higher level?


MR. FAGAN:  We're not comparing the system with series compensation to the system with the proposed line.


What we're doing here is we're demonstrating that with the proposed line, if you make a change in the estimate of locked-in energy -- and that's the only thing that is different here.  We're not quarrelling with the loss benefits associated with the proposed line.


We're saying the only change should be the assumptions used to estimate locked-in energy.  We're not trying to make a claim that there is no loss benefits.  There is loss benefits, sure.


MR. NETTLETON:  But aren't the benefits of the line relative to series compensation?


MR. FAGAN:  The benefits of the line are the avoided losses and the avoided locked-in energy and the avoided -- the differential special protection system capital costs.


MR. NETTLETON:  As compared to what?


MR. FAGAN:  As compared to a system with series compensation.


MR. NETTLETON:  Doesn't the title of your chart in the second line state, "avoided locked-in energy and losses compared to near-term and interim measures"?


MR. FAGAN:  Yes.


MR. NETTLETON:  Thank you.


MS. CHAPLIN:  Mr. Fagan, just so I am clear, but on both sides of the chart the same comparison is being made, is it not, and it's on the right-hand side, which is the Synapse figures, you're saying because you're using -- because you're changing the information regarding nuclear generation and wind generation and transmission, that that's what gives rise to different locked-in energy values?


MR. FAGAN:  That's correct.


MS. CHAPLIN:  Otherwise, both sides of the chart are making the same comparison?


MR. FAGAN:  Yes.


MS. CHAPLIN:  Okay, thank you.


MR. NETTLETON:  At line 103, page 6, you discuss the annual -- the monthly capacity factors or average outputs for nuclear and wind; correct?


MR. FAGAN:  Yes.


MR. NETTLETON:  When you use monthly averages, Mr. Fagan, do you agree that the use of the averages means hourly variability in nuclear operations, taking -- just take nuclear operation for a minute -- nuclear operations is not taken into account during the particular seasons?


MR. FAGAN:  The seasonal differences are reflected; hourly are not.


Hourly differences in transmission capability, wind output and nuclear output are not taken into account when you do a monthly average.  That's correct.

MR. NETTLETON:  So in hours where units are operating above 95 percent, locked-in energy will be underestimated in your model; correct?

MR. FAGAN:  In hours where the aggregate of the entire output is above 95 percent, which I think is an extreme rarity, and I don't reflect it, but that would be the case.

MR. NETTLETON:  But you understand, sir, that there are eight units?

MR. FAGAN:  Yes, and there could be a few of those units or more than a few of those units operating at 100 percent.

MR. NETTLETON:  Within any hour?

MR. FAGAN:  Within any hour.  Within any month.  That's fine.

MR. NETTLETON:  And so within any hour, where the unit is operating in excess of 95 percent, the locked-in energy for that unit, attributed to that unit, would be underestimated in your model?

MR. FAGAN:  No.  I attribute no locked-in energy to a unit.  The locked-in energy arises from the aggregate of all generation in the region.  You cannot -- well, you can try, but it's not attributable to a unit.

Locked-in energy arises when the transfer capacity away from Bruce, the entirety of the generation resource, is not able to get out.

MR. NETTLETON:  So you have calculated the monthly average for the entire Bruce complex as one calculation?

MR. FAGAN:  Yes, that's correct.

MR. NETTLETON:  And so -– and you have done that using a 95 percent value in the winter and summer, and 70 percent in the shoulder seasons, right?

MR. FAGAN:  That's correct.

MR. NETTLETON:  And so is it fair to characterize your model as being a one-step model?  A one-step model, in that for every month of every year, there is no variability?

MR. FAGAN:  Yes, you could characterize it -- 

MR. NETTLETON:  Thank you.

MR. FAGAN:  -- in that way, as long as you recognize what it is you're characterizing.

As opposed to representing individual units, I'm saying there is an aggregate nuclear resource, which is what the transmission system sees.  Well, it sees an aggregate nuclear plus wind resource.

MR. NETTLETON:  The transmission system sees the --

MR. FAGAN:  The flow away from Bruce complex interface of the transmission system.

MR. NETTLETON:  All eight units are presumed to run at a constant output of 95 percent during summer and winter, and 70 percent in the shoulder seasons, right?

MR. FAGAN:  Yes.  That's the way the model is constructed.  That gives rise to an average annual 
87, 86.7 percent capacity factor.  That reflects at a high level the outage assumptions used by OPA and Hydro One, representing the annual energy output from the Bruce nuclear station.

MR. NETTLETON:  How did you come to select the 

70 percent value?

MR. FAGAN:  That was a residual.  In other words, using 95 percent for the summer and the winter months, in order to allow the model to represent the full annual output of Bruce at 86, 87 percent -- which is what OPA and Hydro One have suggested –- I allow the shoulder month to be 70 percent.

What that reflects qualitatively is that in the shoulder months is when the bulk of the planned outage work is taking place.

MR. NETTLETON:  Do you understand, Mr. Fagan, that the model that the OPA has used uses a two-step model for each individual Bruce unit?

MR. FAGAN:  Yes, I do.

MR. NETTLETON:  And yet you think that the aggregation of all Bruce units, using a monthly average calculation, should be preferred over the consideration of individual Bruce units, using probability distributions for each hour for each unit?

MR. FAGAN:  I do, because I think using the probability distributions as represented in the two-state model results in representing the output at Bruce a little bit too extreme on the upper end, and a little bit too extreme on the lower end.

If you represent it too extreme at the upper end, that's the period when a lot of the locked-in energy gets generated -- gets computed.

MR. NETTLETON:  I provided to your counsel last evening, Mr. Fagan, copies of some charts.  Do you have those?

MR. FAGAN:  I do have them.

MR. NETTLETON:  Madam Chair, I am wondering if I could have those marked.

MS. NOWINA:  Let's mark them as an exhibit.

MR. MILLAR:  Exhibit K13.1.  How would you describe these, Mr. Nettleton?

MR. NETTLETON:  Good question, Mr. Millar.

MR. NETTLETON:  These are derivations of -- output derivation curves in respect of data found at Exhibit J7.1.

MR. MILLAR:  Thank you.
EXHIBIT NO. K13.1: output derivation curves in respect of data found at Exhibit J7.1.


MR. NETTLETON:  Madam Chair, maybe I could just introduce this document.

MS. NOWINA:  Certainly.

MR. NETTLETON:  Exhibit J7.1 was an undertaking which Mr. Falvo provided, which was an Excel spreadsheet of the output of each Bruce unit for every hour for the years 2005 through 2007.

What these graphs depict is taking column C through H of the 2007 worksheet, and sorting columns C through H in ascending order.  Column C and H, through H, are the hours for each of the Bruce eight units operating in 2007.

And they were reorganized, rearranged in ascending order, and then that column was plotted as a function of time, i.e. 8,760 hours for the one-year period.

Mr. Fagan, you have had a chance to review these?

MR. FAGAN:  I have.

MR. NETTLETON:  Let me take you to the second graph, first.  This is just representative of the 2007 Bruce 
unit 3.

It plots, as we indicated, all of the hours for the year and the output for each hour.

Can you confirm with me, sir, that 20 percent of the time, the output of the Bruce unit is zero?

MR. FAGAN:  Well --

MR. NETTLETON:  Just over 20 percent.

MR. FAGAN:  Which unit are you referring to, 3?

MR. NETTLETON:  Unit 3.  It is on the screen.

MR. FAGAN:  Yes, yes.

MR. NETTLETON:  All right.  Then going up to the top of the curve, starting just under the 800 number and then going out to the end, it appears that from about 25 percent to 100 percent of the time, the unit is operating at and around 800 megawatts.

MR. FAGAN:  Well, it varies from on the order of 750 megawatts to something a little bit higher than 800 megawatts, and that's a very important distinction.

MR. NETTLETON:  So the partial outage that you have referred to in your evidence as being an exaggeration that -- I am referring on page 10 of your supplementary evidence.  You have referred to the fact that Hydro One uses a two-state model.  This is line 195:
"Hydro One uses a two-state model of nuclear generation that does not properly represent the real world conditions of partial outages at units of the Bruce nuclear station."

Do you see that?

MR. FAGAN:  I do.

MR. NETTLETON:  Is it your understanding -- what do you mean by partial outages?

MR. FAGAN:  That the unit might be running at two percent, five percent, 10 percent, 15 percent lower than its MCR, than its maximum rating.


MR. NETTLETON:  Twenty-five percent?


MR. FAGAN:  I don't know.  It could be that high.


MR. NETTLETON:  Now that you have seen this graph, is it the case, sir, that between the time in which the unit is operated at zero and the time in which the unit is operating at approximately 750 - that's the shaded area - that represents approximately 5 percent of the time; fair?


MR. FAGAN:  Yes.


MR. NETTLETON:  And is that the partial outage that you would expect to see?


MR. FAGAN:  No, that's not what I'm referring to.


MR. NETTLETON:  What -- help me understand what you're referring to.


MR. FAGAN:  Sure.  The partial outage that I am referring to, if you were to look at a single unit, would be from the 25 percent of time to the 100 percent of time.  The difference there is 50, maybe 60 megawatts.  


But what's more important and critical than looking at this single-unit output duration curve, and what's more important than looking at six individual single-unit output duration curves, is looking at the ago great of these six units, which I have done, although only just this morning, and I have it on my screen in front of me.


It is that aggregate output duration curve that matters.  And to take it a step further, what really matters is comparing, to the extent that you want to use 2007 as a representative year, which is what this data is -- and, offhand, I don't know how well of a representative year 2007 is, but if you actually do look at the aggregate output duration curve and you compare it to Exhibit C, tab 2, schedule 47, page 4 of 8, figure 2, which is Hydro One and OPA's nuclear generation probabilistic distribution input, that's the relevant comparison.  


And it is that comparison that actually does demonstrate that the OPA or the Hydro One model does, indeed, take sort of an extreme view at either end of the distribution.


Now, I don't know if there is a way that this aggregate output graph could be entered into the record.  It is very important to my response to these exhibits, but because I have only been able to look at that this morning, I am not sure how to do that.  


But what I just wanted to point out is that it is the shape of the aggregate output duration curve that matters.


MR. NETTLETON:  Mr. Fagan, as it concerns the other graph that's attached -- and that is units 3 through 8, duration curves for 3 through 8 --


MR. FAGAN:  Yes.


MR. NETTLETON:  -- again, we see a similar plotted function where there is hours at the zero percent level for some of the units, and then the increase in those units and the output of those units increases with a very sharp slope to in and around their maximum rated capability; fair?


MR. FAGAN:  I see it, but I will state that this 3 through 8 output graph to is misleading, particularly misleading because what it does is it orders each unit's output in descending order, from highest to lowest, and then plots it at zero to 100 percent of the time.  So in other words --


MR. NETTLETON:  The unit is -- sorry.


MR. FAGAN:  In order to get at the aggregate, what you need to do is first sum each of the units 3 through 8 for each hour, then take that aggregate value and sort that and order those in descending order, to come up with an output duration curve that truly reflects the output duration of Bruce seen by the grid.


This graph does not accomplish that, and it could be misleading, depending upon the timing of when which unit is at 100 percent, is at zero percent, is at some other value.


MR. NETTLETON:  You understand the Hydro One model took the information, hourly output information, and then convolved that information to produce their probabilistic distributions; correct?


MR. FAGAN:  Yes, I do understand that.


MR. NETTLETON:  Mr. Fagan, setting aside the fact that the view you take is one that suggests the proper analysis is one related to an aggregate function, and the view that Hydro One takes and the OPA take is the variability of each hour of each unit for the purposes of calculating locked-in energy, in your view, is that one of the primary differences that accounts for the difference in views and the results of the locked-in energy forecast?


MR. FAGAN:  It is one of three elements.


MR. NETTLETON:  We will get to the other two.


MR. FAGAN:  Okay.  They are -- each one of them contributes towards the difference in locked-in energy estimates.


In my opinion, this modelling approach results in too many periods when the output at Bruce is at a high end.  That's not reflective of what will actually happen.  For those periods, there will be a greater contribution to locked-in energy from that exaggerated output.  


Now, you cannot look at that in isolation.  You have to look at that in combination with what is the transmission capacity for that period, and that is the 7,076 limit for the series compensation less whatever penalty is applied.  You have to look at that, and then you also have to look at what's going on with wind in that period.


That's exactly what their model does.  Certainly it convolutes the nuclear and the wind output, and it convolutes that with transmission.


I do the same thing in a different way, and I explained in my evidence why I think that each of the three elements in the Hydro One or the OPA model, in the case of wind and nuclear, either exaggerates the output and, in the case of transmission, does not respect the actual pattern of penalty that shows up when you look at the penalty data, and that's also clearly documented in my supplemental evidence -- our supplemental evidence.


MR. NETTLETON:  Can I take you to page 7 of your evidence, sir?  At the top of the page, line 127 through 137, you refer to the 40 and 20 percent capacity factors that you have used for the purpose of calculating locked-in energy for and in respect of wind capacity; right?


MR. FAGAN:  Yes.


MR. NETTLETON:  You have referred to and, it seems, relied upon an AWS report for that proposition of 40 percent and 20 percent; correct?


MR. FAGAN:  Yes, I have.  I have also relied upon the section of that report that discusses spatial diversity as something that supports the notion of using lesser variation in output, because of the fact that there is 1,000 turbines and they're not all operating at the same level.


MR. NETTLETON:  And is that specifically in respect to the 1,700 megawatts of wind that is expected to be developed in the Bruce area?


MR. FAGAN:  Yes, it is.


MR. NETTLETON:  The AWS report that you have attached to your evidence is dated October 6th -- or October 2006; correct?


MR. FAGAN:  I believe so, yes.


MR. NETTLETON:  Do you know whether the AWS report that you have cited was prepared for purposes related to transmission system planning, versus the development of wind energy profiles?

MR. FAGAN:  I suspect that it was not developed for the purposes of transmission system planning, because there's not that much information in there on the spatial diversity effects, which are actually quite important.

I don't know the origins of why the report was developed.  It does appear to be focussed on the temporal aspects of system operation and the effect that wind has on the challenges operators face in dealing with the resource.

MR. NETTLETON:  You have mentioned at line -- or the AWS report mentioned at line 136 -- I'm sorry, you have mentioned at line 136 that the 40 percent and the 20 percent figures that have been used in the AWS True Wind report is given in the context of a system-wide wind resource of 10,000 megawatts in the year 2020.  Do you see that?

MR. FAGAN:  Yes.

MR. NETTLETON:  Can we agree that that quote that you have made is contemplated to be system-wide in the context of the overall province?

MR. FAGAN:  Yes.  The report did not go into as much detail for each of the given wind areas that it addresses.

MR. NETTLETON:  So the 40 percent and 20 percent has been assumed by you to be applicable to one region, namely the Bruce region, where the 1,700 megawatts of wind development is likely to occur?

MR. FAGAN:  Yes.  I wouldn't characterize it as likely to occur, but I would characterize it as that's what's planned, and that is what OPA and Hydro One has used, so that's what we used.

MR. NETTLETON:  Can I take you to page 5.46 of the True Wind report that you have referred to?

MR. FAGAN:  Okay.

MR. NETTLETON:  In figure 5.34, there are correlation factors provided, correlations between specific groups.  Do you see that?

MR. FAGAN:  No, I don't see that figure.  5.34?

MR. NETTLETON:  Yes, on page 5.46.

MR. FAGAN:  5.46?  I'm sorry, you're going to have to help me out.  The page number?

MR. NETTLETON:  5.46.

MR. FAGAN:  I don't have a page 5.46 on the document in front of me.

MR. NETTLETON:  This is appendix A to your supplementary evidence.

MR. FAGAN:  Okay.  All right.  Thank you.  Okay, yes, I see it.

MR. NETTLETON:  Do you see the table that's superimposed on figure 5.34?

MR. FAGAN:  Yes, I do.

MR. NETTLETON:  You see that group 6 and group 7 have the highest correlation of 7.554?

MR. FAGAN:  Yes, notwithstanding that the text says something differently.

MR. NETTLETON:  We can agree that all of the other groups have a lower correlation, and indeed, groups 2 and 8 have a correlation of less than 10 percent.

MR. FAGAN:  Yes, that's a correlation between groups.

MR. NETTLETON:  Why would you expect, Mr. Fagan, that given those correlations, that a correlation of an overall system-wide, province-wide wind resource would be applicable to a sub group, particularly where the sub group, when correlated to the closest other group, is correlated at such a high level?

MR. FAGAN:  I'm sorry.  I am just taking a moment to read that.

I am using the province-wide numbers because those were the only numbers available.  I don't have any particular reason to expect that 1,700 megawatts, within one region, -- I don't have any information on the interregion correlation of Bruce, the Bruce region.

So all I can do is rely upon what's currently known for province-wide.  And these correlations for Bruce reflect, I want to say on the order of six to 700 megawatts of wind, so any types of spatial diversity effects that would be in place with 1,700 megawatts does not show up here.

MR. NETTLETON:  Can I have you turn to page 2.1, Mr. Fagan, of the report?

MR. FAGAN:  Yes.

MR. NETTLETON:  It states in that report that, in the second paragraph -- sorry, the third paragraph, that:
"The overall objective of this study is to analyze the impact of wind generation on Ontario's bulk power system operation, without transmission constraints."

Do you see that?

MR. FAGAN:  No, I don't.  Could you repeat the page?

MR. NETTLETON:  Page 2.1.

MR. LANZALOTTA:  Third paragraph.

MR. FAGAN:  Yes.  Yes, I see that.

MR. NETTLETON:  So:
"The overall objective to is analyze the impact of wind generation on Ontario's bulk system, without transmission constraints."

And those words are italicized.

MR. FAGAN:  Yes.

MR. NETTLETON:  For various wind penetration scenarios.

MR. FAGAN:  Yes.

MR. NETTLETON:  And you can confirm that nowhere in this report is there any discussion of capacity factors being used or the analysis that has been conducted as being related to transmission system planning?

MR. FAGAN:  No.  That's correct.  This report is not about transmission system planning.

This is about the wind regimes in Ontario.  

MR. NETTLETON:  Did you discuss the use and the content of this report with its authors, for the purposes that you are using in respect of the locked-in energy calculations that you are making?

MR. FAGAN:  No, I did not.

MR. NETTLETON:  Can you turn to page, Roman numeral III?

MR. FAGAN:  The legal notices page?

MR. NETTLETON:  Yes.  Under that, there is a statement that says: "confidential, proprietary information, do not copy without written consent from GE Energy."

MR. FAGAN:  That's correct.

MR. NETTLETON:  Did you obtain that consent?

MR. FAGAN:  No, I did not.  My assumption was this document is in the public domain in Ontario, and that's why I extracted the text and used it and quoted from it.

MR. NETTLETON:  But without requesting from the author whether the author felt that the information was appropriate for purposes related to your analysis?

MR. FAGAN:  No, I did not speak to the authors of this report.

MR. KLIPPENSTEIN:  Madam Chair, if I can interrupt.  For the sake of fairness, it is my understanding this document is downloadable from the web.

MS. NOWINA:  Which website is it posed on, Mr. Klippenstein?

MR. KLIPPENSTEIN:  The IESO website, I think.


MR. FAGAN:  Or the OPA. 


MR. KLIPPENSTEIN:  Or the OPA.


MR. FAGAN:  Probably OPA.


MS. NOWINA:  Thank you.


MR. NETTLETON:  Mr. Fagan, are you aware whether the OPA used the October 2006 report that you have attached as appendix A to your evidence as the information it has relied upon for the purposes of developing its generation forecast and its locked-in energy estimate?


MR. FAGAN:  I don't know the extent to which Hydro One or OPA used this report.


I understand that they did use other information, other reports produced by Helimax.


MR. NETTLETON:  Not AWS?


MR. FAGAN:  Yes, but based upon the May 9th technical session, I think Mr. Chow talked about the Helimax data.


MR. NETTLETON:  You understand that that information was included and used in a subsequent AWS Truewind report dated April 13th, 2007; correct?


MR. FAGAN:  It wouldn't surprise me, but I am not aware of the April 2007 AWS report.  I was referring to this report.


MR. NETTLETON:  And that was presented, that reference -- the report was referenced by Mr. Chow at the technical conference.  Were you in attendance at that technical conference? 


MR. FAGAN:  At the May 9th technical conference, yes.


MR. NETTLETON:  And if you go to the OPA website, it is the April 13th, 2007 AWS Truewind report that is downloadable under the system planning heading.  Are you aware of that?


MR. FAGAN:  I am now.


MR. NETTLETON:  But you didn't look at that report for purposes of your locked-in energy calculation?


MR. FAGAN:  No, I did not.


MR. NETTLETON:  You don't know whether that April 13th report is a follow-up to this report that relates to some of the questions or some of the issues that were identified relating to the need for additional study?


MR. FAGAN:  No, I do not.  I have not read that report, so I don't know what it contains.


MR. NETTLETON:  You don't know whether that report related to the use of some 20 years of wind history for purposes of using and calculating the wind forecast?


MR. FAGAN:  I don't know what's in that report.  I do know that the -- that this report also references Helimax data.


MR. NETTLETON:  Can I have you go to page 3.5 of your -- of the AWS appendix A report?


MR. FAGAN:  Yes.


MR. NETTLETON:  You were indicating that one of the concerns or criticisms that you have launched, related to the Hydro One report, is the lack of taking into account geographic diversity, right, of wind?


MR. FAGAN:  Lack of taking into account geographical diversity, to the full extent of that geographical diversity, if there were 1,700 megawatts of wind in the Bruce area.


MR. NETTLETON:  How does that concern compare to the statement found at the bottom of page 3.5 that says:  

"On the other hand, over periods of several hours or more, wind fluctuations tend to be more correlated between projects spaced as many as hundreds of kilometres apart.  On such time scales, the lack of geographic diversity in the data probably makes little difference to the overall variability of the combined plant output."


MR. FAGAN:  Well, "on such time scales", they're referring to longer time scales.  The time scales that matter here are shorter time scales that result in the instantaneous generation that flows on to the system from the aggregate resources.


MR. NETTLETON:  You are referring to the fact that this is a discussion under a ten-minute data set?


MR. FAGAN:  That's correct.


MR. NETTLETON:  And so when you look at it on the basis of an hourly data set, that would be a six-time increase in that data set; right?


MR. FAGAN:  You're looking at different data.  When you look at hourly data versus ten-minute data, you are looking at different data, clearly.


MR. NETTLETON:  So when the author says, "On the other hand, over periods of several hours or more, wind fluctuations tends to be more correlated...", you don't have any reason to believe or to suggest that statement is inaccurate, do you?


MR. FAGAN:  No, not at all, but what is important is in the paragraph above, is that:

"The profiles produced overstate the variability of the combined output of the wind projects."


I mean, it's those first two sentences of that paragraph.


This report is not geared towards transmission system planning, but what you can take from it is that when you have spatial diversity, you're going to have a decrease in the coincident output from 1,000 turbines relative to just the installed capacity of 1,000 turbines.


MR. NETTLETON:  What study, sir, are you relying on, as it relates to the Bruce area specifically, for that proposition?


MR. FAGAN:  I don't have specific data that has looked at the spatial diversity of 1,700 megawatts of potential resources in the Bruce area.  I don't think such a study exists.


So the best that I can do is take the precepts that are here about the fact that -- that these data overstate the variability, and that spatial diversity -- therefore, spatial diversity is not fully accounted for --


MR. NETTLETON:  Right.


MR. FAGAN:  -- if you used the limited data set to try to figure out what the aggregate wind pattern might look like.


MR. NETTLETON:  And the sentence that follows in that paragraph, that first paragraph, that says:

"However, it is likely that it is greatest for ten-minute fluctuations and that it decreases for longer time scales."


MR. FAGAN:  Yes.  That supports my contention.


The variability is overestimated -- the degree to which the variability is overestimated is difficult to determine.  That overestimation is greatest for the ten-minute fluctuations.  That means when you look at smaller and smaller time frames in the limit, the instantaneous time frame - I have a meter of all the generation coming out of Bruce - that's what the transmission grid sees.  That is what is important.


MR. NETTLETON:  Notwithstanding that you have calculated locked-in energy on a monthly average basis?


MR. FAGAN:  Notwithstanding that I have calculated it on a monthly average basis.


What's important is that I need to use a monthly average number -- I don't need to use it.  That is what I have used.


MR. NETTLETON:  And notwithstanding that you have used an overall system average and not a Bruce-specific number?


MR. FAGAN:  There's room for improvement there, absolutely.  I have used an overall system, because there is not information that -- there's just not wind information on -- you know, for a couple of hundred sites in the Bruce, or 30 or 40 sites in the Bruce, to get a really good handle on spatial diversity effects on the aggregate of wind output of 1,700 megawatts of installed generation that was tied into the system.  The data don't exist.


MR. NETTLETON:  Can I take you to page 7 of your evidence, sir?


I want to talk to you about derating, the derating values you presented.


MR. FAGAN:  Page 7 of the supplemental?


MR. NETTLETON:  Yes, please.


MR. FAGAN:  Yes.


MR. NETTLETON:  Now, the numbers presented in the chart below line 143 are the numbers that you have included for derating purposes in your calculation?


MR. FAGAN:  That's correct.  The all years average line in that table is what I have used in my model to derate the 7,076 megawatt limit, yes.


MR. NETTLETON:  Let's be clear.  You have taken an average of each month, and then -- for each year, and then you have created another average for each month for each year?


MR. FAGAN:  Yes, that's correct.


MR. NETTLETON:  And so if we look at the -- if we look at the month of August, for example, can you agree with me, sir, that there are some wide fluctuations even in the monthly averages that are shown; namely, 226 to 761?


MR. FAGAN:  Sure.  Oh, there are certainly fluctuations, but what's also clear is that there are significant differences --


MR. NETTLETON:  And these numbers --


MR. FAGAN:  -- between the shoulder and between the summer and winter, which is completely logical.


MR. NETTLETON:  And these numbers represent the transmission unplanned forced outages, right?

MR. FAGAN:  These numbers are directly from the data set provided by the IESO, I believe, as a result of the May 9th conference.

The column heading was "penalty data".

MR. NETTLETON:  You have not used hour-by-hour -- an hour-by-hour analysis in this case, right?

MR. FAGAN:  I don't show it here.  I looked at the hour-by-hour patterns.  It's -- but not just used this average.  I just wanted to get a general sense as to whether or not there appeared to be differences by season, and I did it by month.

MR. NETTLETON:  Did you consider whether there was wide variability in the hour-by-hour numbers, for each particular month in each particular year?

MR. FAGAN:  Did I consider it?  I did.  Did I compute that variability?  No, I did not.

MR. NETTLETON:  You simply did not think that that was irrelevant --

MR. FAGAN:  No.  It's relevant.  It's relevant, but what is also relevant is the answer to the question:  Is there a pattern?

And my opinion is that certainly it seems like there is a pattern, and given that transmission work is planned for shoulder seasons, as opposed to for winter, and as opposed to for peak seasons, it makes sense.

MR. NETTLETON:  Sir, what are the patterns in August, year-over-year?

MR. FAGAN:  The August ranges clearly from 226 to 761.

MR. NETTLETON:  But it seems to go up and down like a yo-yo.

MR. FAGAN:  Well, it did.  2006, it is a very high value, 761.

MR. NETTLETON:  How about March?

MR. FAGAN:  That's true.  Yes, March has the 761 value also.

MR. NETTLETON:  And a decline to 451?

MR. FAGAN:  Yes, in March.

MR. NETTLETON:  Right.  In 2006?

MR. FAGAN:  I am not disputing there is variability in this data, in these data.  There is.

MR. NETTLETON:  Would you expect there to be even more variability on the hour-by-hour basis?

MR. FAGAN:  Well, computing the standard deviation of these would get at that variability.

There is -- the variability is hour-by-hour variability.  There is no question about that.

What I have not done are statistical tests to determine if there appears to be a statistically significant difference in the values for one month compared to another month.  I did not do that.  We did not have much time to do this.  What I wanted it explore is at a very high level, does there appear to be a pattern that would merit a little more carefully considering what penalty value should be used by season or by month.

It makes sense that you're not going to do planned outages during peak periods.  That shows up in the penalty data and it shows up in the transmission system availability.

MR. NETTLETON:  So, Mr. Fagan, in the real world, do penalties arising from deratings result in hour-by-hour constraints?

MR. FAGAN:  They could result in constraints.  What they likely result in is operational guidelines for how much power could flow across a given interface.

MR. NETTLETON:  But in the real world, are those affects felt hourly or on a monthly average basis?

MR. FAGAN:  They're certainly felt hourly.  And it can be -- and you can tally them up to see what the monthly average effect is.

MR. NETTLETON:  Mr. Fagan, if that's the case, isn't it so that if you were to use hour-by-hour data that had wider variability, that could lead to higher locked-in energy calculations?

MR. FAGAN:  It's not the variability itself that leads to the locked-in energy.  It's when the value is high, when the penalty is high and the overall interface rating is lower.  That's what leads to locked-in energy.

MR. NETTLETON:  But isn't that disparity between variations smoothed through your average calculation?

MR. FAGAN:  Yes, it is smoothed.  I used a different approach.  OPA and Hydro One did not use hour-by-hour.  They just used the entire distribution and applied it for all periods.

Hydro One essentially said:  There is no difference in what's going on month-to-month or season-by-season.  They're using the entire three-year data set and saying:  These are the amounts that may show up.  And by doing so, it's my opinion that they've biased what the transmission penalties actually look like, during those peak periods in the summer and in the winter periods, because the reality is that they don't do as much planned outage work on the transmission system during those peak periods.  They do it on the shoulder systems.  I believe that is reflected in the penalty data.

If I had more time, I could do a more careful statistical analysis of what these penalty -- of what the penalty data shows.

MR. NETTLETON:  Mr. Fagan, in an unregulated marketplace, how reasonable is it -- how reasonable is your assumption that transmission outages and generation outages would, with some level of certainty, be carried out in shoulder seasons in a coordinated manner?

MR. FAGAN:  That's a complicated question.  Very generally, it's probably in a privately owned generator's interest to take their plants down during times when the prices are lower.  Those periods are shoulder periods.

Also, I don't know the detail, but usually there are policies as to when generation outages can be performed.  That has to go through the IESO, and I would imagine that the IESO has a sense of when the transmission outages are occurring.  It is the IESO that needs to coordinate those outages between the regulated transmission provider and the private generation suppliers.

MR. NETTLETON:  Do you know in this marketplace whether information regarding outage timing is shared amongst generators?

MR. FAGAN:  I do not know.  I would hope that it would not be, in general.

MR. NETTLETON:  So the assumption that you're making in this calculation is that it is a one-utility world, if you will?

MR. FAGAN:  I'm not -- the assumptions I'm making don't really reflect on how many utilities are involved.  I think I'm making assumptions about what the transmission penalties are, what the transmission limit is based on Hydro One's information.

I am making assumptions about Bruce nuclear based on the history, and I am making assumptions about wind based upon what we know about the behaviour of aggregate wind.

MR. NETTLETON:  Madam Chair, I am almost done.  If I could have just one minute, I would like to consult with my client. 

MR. NETTLETON:  Mr. Fagan, I just want to go back to table 1B found at page 5 of your evidence.


MR. FAGAN:  Yes.


MR. NETTLETON:  Now, I believe you made a correction earlier that the scenario that you have used is scenario C?


MR. FAGAN:  Yes, that's correct.  So there's two places on this document where it shows up in the headings on the left-hand side.


MR. NETTLETON:  So to be clear, then, this is from Exhibit C-2-7, which is Pollution Probe interrogatory 7, where the various scenarios are listed.  We're talking about the implementation of scenario B, plus the installation of series capacitors?


MR. FAGAN:  Yes, that's correct.  It also appears in our direct testimony.


MR. NETTLETON:  So that's the near-term measures, plus the expansion of the Bruce special protection system and the installation of series capacitors?


MR. FAGAN:  Yes, that's correct.


MR. NETTLETON:  So, Mr. Fagan, if we turn to schedule -- that particular interrogatory - again, it is Exhibit C-2-7 - and if we go to page 3 of 3, there's a table.


MR. FAGAN:  Yes.


MR. NETTLETON:  So the part C numbers are what you have used in the locked-in energy column?


MR. FAGAN:  Yes.


MR. NETTLETON:  Can you confirm with me, sir, that if you had used scenario B - that is, near-term measures plus the expansion of the special protection system - the locked-in energy numbers would be significantly higher?


MR. FAGAN:  Yes, approximately -- yes, they would be significantly higher.


MR. NETTLETON:  So is there a reason why you chose scenario C over scenario B for the purposes of your analysis in showing the avoided locked-in energy and losses compared to the near-term and interim measures?


MR. FAGAN:  Yes, because we were computing locked-in energy for the situation where the additional transfer capacity associated with the series compensation option was in place.


MR. NETTLETON:  But, Mr. Fagan, you understand that series compensation won't be built if the line is built?


MR. FAGAN:  I believe I do understand that that's the proposal, yes.


MR. NETTLETON:  Thank you.  Madam Chair, those are my questions and I apologize for being longer than I anticipated.


MS. NOWINA:  Thank you, Mr. Nettleton.  Mr. Stephenson, do you have any questions?


MR. STEPHENSON:  I had about ten minutes, but I am -- I know you are under the -- the Board is under some constraints, so I think I ask them of the next panel.  They may be common to them.  So I am going to pass.


MS. NOWINA:  Thank you, Mr. Stephenson.  Mr. Millar?  No.


Mr. Klippenstein, re-direct?


MR. KLIPPENSTEIN:  I have no re-direct, other than to ask if we could, perhaps, register an undertaking from Mr. Fagan with respect to the recalculation graph or chart that he has done and he had on his screen and he wasn't able to produce, so that we could have that delivered as an undertaking.  That was in reference to the two-page graphs we got, which we received late yesterday afternoon, and I am not complaining about that, because we didn't have time to have him process it and produce the information.


So if he could register an undertaking and we provide his chart or graph or table, that was, I think, his intention.


MS. NOWINA:  Do you have any objection to that, Mr. Nettleton?


MR. NETTLETON:  No.


MS. NOWINA:  If we could take an undertaking?


MR. MILLAR:  J13.1.

UNDERTAKING NO. J13.1:  GRAPH PREPARED BY MR. FAGAN.


MS. NOWINA:  Thank you.


Any further matters?  There you go, Mr. Nettleton.  The others helped you make the timeline.


MR. NETTLETON:  I am forever more indebted to their graces.


MS. NOWINA:  I am, indeed.


Thank you, Mr. Fagan and Mr. Lanzalotta.  Thank you for coming.


We will next be in hearing a week from today beginning at 9 o'clock.  Bring your toothbrushes.  We are now adjourned.


--- Whereupon the hearing adjourned at 4:32 p.m.
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