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Monday, May 5, 2008

--- On commencing at 9:08 a.m.

Preliminary matters:


MS. NOWINA:  Please be seated.


Good morning, everyone.  Today is day 3 of cross-examination in 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.


Before we resume cross-examination today, I would like to make a few comments about the schedule for this hearing, and then leave you with a task.


In looking at the schedule, we have some concerns about it.  We have -- we are still in the midst of cross-examining the first witness panel and have significant cross-examination to complete for that witness panel.  We have an additional five witness panels between Hydro One's and intervenors' witness panels.  


We have scheduled a remaining eight days of hearing.  The first decision that we have already taken is that we will be sitting on Wednesdays this week and next, so that gives us ten days of hearing.


Given the schedules that you have given to Mr. Millar, that still looks like it will be a challenge to complete cross-examination in that time frame.


I want to let you know that the next available time that is possible for the Board Panel to sit, and it will be difficult, is sometime in July for one week in July.  We can't tell you, today, which week in July that would be.  We likely would not be able to tell you for several weeks, which week in July that would be, because it's dependent on how other hearings go.


My message to you is that I would like to complete this hearing in the next ten days, so I would like you to work with Board Staff to put together a schedule and let us know whether or not it is possible to complete this hearing within the next ten days; if not, to determine how many days in July we will have to sit.


Any questions or discussion?


All right.  Any other preliminary matters before we begin cross-examination?


Mr. Faye.

HYDRO ONE NETWORKS INC. - PANEL 1, RESUMED


Robert Chow, Previously Sworn


Mike Falvo, Previously Sworn


Victor Girard, Previously Sworn


John Sabiston, Previously Sworn


Gary Schneider, Previously Sworn


Andrew Skalski, Previously Sworn
Cross-examination by Mr. Faye:


MR. FAYE:  Good morning, Madam Chair, Members of the Panel.  I would like to start my cross this morning by referring to an Energy Probe Interrogatory, number 21, and that is found at Exhibit C, tab 6, schedule 21.


MS. NOWINA:  Go ahead, Mr. Faye.


MR. FAYE:  This interrogatory concerned the availability of Bruce area generation, and Hydro One's response to it took the form of a bit of a narrative in the first part that's on page 1, and it was accompanied by a chart on page 2.


The narrative in page 1 is what I am interested in just getting some elaboration on, because I am not certain I follow what logic is applied here.


As I understand it, this response sets out the shortfall in transmission capacity at various stages through the period 2007 to 2014.  Have I got that right?


MR. CHOW:  Yes.


MR. FAYE:  Could one of you walk me through points 1 to 7 on that first page and explain where these numbers -- how we arrive at these numbers?


MR. CHOW:  In the derivation of those numbers that's itemized from point 1 to point 7, we start off with today.  The transmission capability is 5,000 megawatts today out of the Bruce.


The generation up there, six units at Bruce, and the generation there at the transmission system there, is capable of bringing out the six units at Bruce when all facilities are in service.


So for that reason, there is zero megawatts shortfall in 2007.


Number 2 is looking at the situation when wind is -- the committed wind in the Bruce that's acquired under RES I and II are coming in service.  We project that they will all come in service by 2009.  So, in 2008, our estimate is about 500 megawatts of that will be coming into service -- sorry, 700 megawatts coming in service.  


And, as such, there is a shortfall of 500 megawatts on the transmission system.  This is now 4,800 megawatts, plus 700 megawatts of wind, so the shortfall is 500 megawatts as compared to 5,000 megawatts of transmission capability.


MR. FAYE:  So if I could stop you there.  I understand point 1, if we were to do this just as an arithmetic exercise, should we minus 200?  We started at a minus figure here?


MR. CHOW:  Well, no.  I believe the reference to what is shortfall, so the shortfall is zero.


MR. FAYE:  Yes, but -- okay.  Proceed.


MR. CHOW:  Then number 3, as shown in the graph, this is showing that Bruce A, unit 1, this is for the period 2009 to 2010.  Bruce A, unit 1 and 2, are returning from the refurbishment, before units 3 and 4 remove from service.  There is a gap there before the units are removed for service.


MR. FAYE:  Okay.


MR. CHOW:  The shortfall in that case is 1,000 megawatts, assuming that the near-term measures are in place.  That's -- the near-term measure will boost the transmission capability of the Bruce system from the 5,000 megawatts to 5,400 megawatts.


MR. FAYE:  Okay.  If I could stop you there, then, these figures are cumulative?  They aren't just snapshots of what effect the Bruce units have.  They are the cumulative effect on the transmission station or system; is that right?


MR. CHOW:  That's right.  They are including the effect of the various increases being added to the system to increase the capability.


MR. FAYE:  All right.  So when the Bruce A and units 1 and 2 come back, those are two units at 750 a piece; is that right?


MR. CHOW:  Yes.


MR. FAYE:  So 1,500 is being added in to the generation capacity.  There is already a shortfall of 500 from the wind.  Do I add those two together, then?


MR. CHOW:  I believe during that period we already included in the effect the removal of one of the Bruce units for refurbishment, three or four.  There is an overlap period during those years.


MR. FAYE:  Okay.  All right.  So then I have 500.  I add back 750 for one of the Bruce units, and the other one is offset by unit 3 or 4, whichever one is coming out.


So without the additional 400 you are going to get by upgrading part of the system, I would have 500 plus 750 - 1,250 - and then I've got 400 offsetting that, because you retensioned the Hanover to Orangeville circuit.


So I take 400 off and I get 850.  This is where I'm having a little problem.  I don't understand how you get to 1,000.


MR. CHOW:  I believe we added -- a simple way of doing it is, by the time you return Bruce Unit 1 and 2, you added 1,500 megawatts back to the system.  You also added 700 megawatts of wind.  That's 2,200 megawatts.  Because you had 200 megawatts additional capacity in today's system.  So in fact, you added 2,000 megawatts from 5,000.

Then you got 400 megawatts, of which you add a near-term measure, so your shortfall is about 1,600 megawatts.  I believe that time there, if you take into account one of the units is getting removed over -- I mean, it is not precise when is that going to happen -- you roughly get about a thousand megawatts.

MR. FAYE:  Okay.  But I understand, if you're just rounding, it's the thousand.

MR. CHOW:  Yes.

MR. FAYE:  But the actual number would be 850 if we took the real numbers; is that right?

MR. CHOW:  Yes.

MR. FAYE:  Okay.  Let's just make a note that number 3 then would read 850 megawatts, by the logic that you have just given me, right?

MR. CHOW:  Again, a lot of it is because of the rounding, and there is no precise date that all this is measured.

MR. SKALSKI:  If I could just have a moment, Mr. Faye, please.

[Witness panel confers]

MR. CHOW:  Sorry, Mr. Skalski is right.  On the top of the response there, all the shortfalls measure respect to 4,800 megawatts.  That's without the near-term measure.  So this is a reference level what it is today that -- respect to the system you have in the shortfall.

MR. FAYE:  So the base case, the transmission capability right now, without any modifications, is not 5,000, as stated in the application, it is 4,800?

MR. CHOW:  It is 5,000, but the generation level is 4,800.

MR. FAYE:  All right.  So we started with a surplus of 200.  And we're working our way through this.  We have added 700 of wind, and that's how you get to 500 on 
number 2.

MR. CHOW:  Yes.

MR. FAYE:  We have added two units coming back into service, and that's 1,500, so now we're up to 2,000.  And then three and four come out.  That's 1,500.  So now we're back to 500.

And now we're up to point 5.  Bruce Units 3 and 4 start coming back.

MR. CHOW:  Yes.

MR. FAYE:  And that's 1,500?

MR. CHOW:  Yes.

MR. FAYE:  And there's 500 shortfall from the wind.  So should this number in number 5 read 2,000?

MR. CHOW:  When we established those numbers, we were looking at the curve, and because the curve is not precise, we were rounding some of it off.

MR. FAYE:  Okay.  Well, I think I understand what you're saying, that there's some rounding that have gone on here, and I can't just add discrete figures for each unit.

MR. CHOW:  You can't, because you have to take a point in time, and during that point in time, a lot of this, as you look at the diagram, they are really not stepped.  They are kind of sloped.  So we take those numbers where we see on the graph, you get those numbers.

MR. NETTLETON:  Madam Chair, I don't mean to interrupt, but just for clarity, point number 6 has a parenthetical statement that says "planned wind starts coming in service".  I don't know if that accounts for the difference between the 2,000 that my friend is discussing and another number, but I just point that out to my friend.

MR. FAYE:  Yes, thank you.  I did recognize that.  I hadn't got to point 6 yet.  I was on point 5.  And I think Mr. Chow has adequately answered the question.  I won't belabour the point.

The end point, I do understand, 3,100.

MR. CHOW:  Yes.

MR. FAYE:  And that is partly due to wind, partly due to additional nuclear resources.  And I wonder if you could just summarize how much of that 3,100 is wind and how much is nuclear.

MR. CHOW:  1,700 megawatts of the 3,100 is wind.  1,500 megawatts of it is nuclear.  That's the resources.  The shortfall, obviously, is 200 megawatts less than that.

MR. FAYE:  All right.  I would like to just move on then.  That was helpful.  Thank you.

I would like to just go through with you how we arrived -- or how you arrived at the transmission capacity that is stated in the application, the current capacity.  And that, I believe, is 5,000 megawatts; is that correct?

MR. CHOW:  Yes.

MR. FAYE:  This question relates to an interrogatory by Energy Probe, number 1, and that's found at Exhibit C, tab 6, schedule 1.  I wonder if you could turn to that.

MR. CHOW:  I have it.

MR. FAYE:  Here we asked to be provided with a breakdown of the load-carrying capacity of each of the 500 kV circuits and each of the 230 kV circuits that are used for taking generation out of the Bruce area.

And we're referred to the IESO system impact assessment report that is shown at Exhibit B, tab 6, schedule 2, and a particular page on that that would be worthwhile turning up, because I want you to take me through some of the numbers there -- that was Exhibit B, tab 6, schedule 2, Table 1, and we will be looking at 
page 6.

MR. FALVO:  We have it.

MR. FAYE:  You have it?  I'm looking at the MVA rating on Table 1, and that is the far right-hand column.

MR. FALVO:  Yes.

MR. FAYE:  And I just, if I add up these numbers for the circuits that leave the Bruce, am I correct if I just add for the B60 and B61, it looks like they're capable of 3,296 MVA.

MR. FALVO:  That's their thermal rating, individual thermal rating.

MR. FAYE:  Okay.  So to stay underneath thermal -- to avoid thermal problems on this circuit, it can't transmit more than 3,296?

MR. FALVO:  Right.

MR. FAYE:  Okay.  And the same would apply for the Bruce Longwood, the Bruce Hanover, the Bruce Seaforth.

MR. FALVO:  Yes.

MR. FAYE:  And so the addition of those would be far in excess of 5,000 megawatts; is that right?

MR. FALVO:  Yes.

MR. FAYE:  Could you then take me through how you arrived at 5,000?

MR. FALVO:  When we say 5,000, it is not the sum of the thermal rating of individual circuits.  It is the ability of the grid as a whole to deliver power from the generation site to the load centre of the rest of the grid.

One way to think of it is that, if power could flow on the circuits in proportion to their thermal ratings, and there were no other limitations on a grid, then summing up the thermal ratings, let's say even not allowing for contingencies, would be -- would give you an approximate result.

But that's not the case, because the power flows in proportion to the circuit impedences, not their thermal ratings, first of all.  And secondly, there is a combination of thermal limitations on the system and voltage control that lead to the 5,000.

MR. FAYE:  Yes.  Okay.  Have you got numbers for each of these circuits then, under, I suppose, normal operating conditions that would tell us how many megawatts each of those circuits would ordinarily be able to handle?

MR. FALVO:  Well, I guess ordinarily what the SIA would show is the expected power flow under certain set of conditions.  And there are subsequent tables in here.  Just as an example, two pages over in that SIA that show for a specific condition, it shows the actual or the simulated flows that we would see.


In that example, you can see that one of the circuits would exceed its thermal rating, while some of the others are far below their thermal ratings.  So when a thermal rating is reached, rarely is it reached on multiple circuits simultaneously.  It is usually reached on one, and that has to be managed then in some case.


As I said, in addition, this system is characterized by both thermal limitations and voltage restrictions.


MR. FAYE:  You are looking at page 8, are you?


MR. FALVO:  That's an example, but probably a better one is in the Staff 2.1.1.  That's Exhibit C, tab 1, schedule 2.1.1, page 4 of 4.


MR. FAYE:  I don't have that handy, but go through it, anyway.  I have seen it.


MR. FALVO:  Yes.  That one is a sample of the power flows with eight Bruce units and the committed wind, and then a comparison of eight Bruce units and the committed wind and 1,000 megawatts of additional wind.


MR. FAYE:  This is -- what column should I be looking at?


MR. FALVO:  Sorry.  The reference, again, is Exhibit C, tab 1, schedule 2.1.1.  It's page 4 of 4.


MR. SKALSKI:  To clarify, that is in Staff's list number 2.


MR. FALVO:  That one in the fourth -- sorry, in the third -- actually, the first -- second and third columns show the megawatt and mega VAR loadings of the individual circuits under the grouping eight Bruce units plus 675 megawatts of committed wind.  It's a comparison of the power flows with the additional 1,000 megawatts of wind.


That one was an example to show how the incremental power would flow, and it's just an example to, again, restate the point that the power doesn't flow in proportion to the ratings of the individual circuits.


MR. FAYE:  So to arrive at the capacity that is noted in the application of 5,000 megawatts, there must be some conditions under which that was calculated.  What are those conditions?


MR. FALVO:  We would do a simulation of the expected conditions.  They would be the ones that have been diagrammed in the examples in the system impact assessment, and we would show that when the first circuit becomes overloaded, that would be a thermal limitation.


Then for voltage limitations, we would identify at what point voltages can't be controlled within their allowable limits and it would be the lower of those two, or, thirdly, could be the machine stability.  So it is a question of finding out which is the first limitation on the system.  It's done through simulations, and that would lead you to this number that we're defining in this case as 5,000.


In this case right now, it's a combination of both thermal on one of the -- on the Orangeville to Hanover circuit, as well as voltage control in the area in and around the Bruce in southwestern Ontario.


MR. FAYE:  Okay.  I think what I will take from that is there is no way I can duplicate this.  Would that be right?


MR. FALVO:  Yes, I'm afraid it's a hand calculation.


MR. FAYE:  Let's move on.  Mr. Ross asked you some questions on Friday about how wind generation gets into the 500 kV system.  I want to examine that subject just a little bit more.


If I remember right, I think you said that the Melancthon -- is that how you pronounce that?


MR. CHOW:  Sorry?


MR. FAYE:  Melancthon wind farm was 69 megawatts.  That's the first stage of that wind farm; is that right?


MR. SABISTON:  Yes.  The Melancthon wind farm is 69 megawatts.


MR. FAYE:  And while I have you on the phone there, what was stage two going to be?  There was going to be a second phase to that project and it had a certain capacity, as well, that I think one of you mentioned.


MR. CHOW:  I believe it is 132 megawatts.


MR. FAYE:  132.  So between the two phases, it looks like there is somewhere in the neighbourhood of 200 megawatts there; is that fair?


MR. CHOW:  Yes.


MR. FAYE:  And that 200 megawatts connected to the 230 kV system.  I think it's circuits B4 and B5; is that correct?


MR. SABISTON:  Yes, you are correct, B4V and B5V.


MR. FAYE:  And where it is connected is between Hanover and Orangeville; is that also right?


MR. SABISTON:  The connection point is approximately 12 kilometres west of Orangeville.


MR. FAYE:  If I could ask you to turn up Exhibit B, tab 1, schedule 4, there is a schematic there I think would be helpful to visualize this.


All right with that?  So if we look down the red and blue line coming out of Bruce GS, that's the B4V, B5V and it goes between Bruce and Orangeville.  And I should place the wind farm, I guess, for lack of a better direction, east of Hanover TS?


MR. SABISTON:  Yes.


MR. FAYE:  Okay.  And that's going to be 200 megawatts.  Now, Hanover TS is connected to the same circuits, is it?


MR. SABISTON:  Yes.


MR. FAYE:  And what does Hanover TS do?


MR. SABISTON:  Hanover TS is -- the way Gary described -- the way Mr. Schneider described it on Friday, there's both superhighways and county roads.


B4V, B5V is essentially a county road, and Hanover TS is a point where power -- where power jumps off the county road and serves the local community.  So Hanover TS has -- serves the local community around Hanover.  In addition, Hanover TS provides a connection to the 115 kV network in that area.


MR. FAYE:  Okay.  Following along with your analogy, how many cars get off the superhighway onto the regional road here, in terms of megawatts?


MR. SABISTON:  Hanover TS, by itself, serves 66 megawatts.  So one car equals one megawatt; 66 cars.


MR. FAYE:  Okay.  And does that include any capacity that supplies to that 115 kV line?

MR. SABISTON:  No.  The local load at Hanover 66.  In addition, there would be some megawatts supplied to the 115 kV.

MR. FAYE:  And how much is that?

MR. SABISTON:  It's in the order of 40 to 50 megawatts.

MR. FAYE:  Is it fair then for me to conclude that once you pass Hanover TS, you've just freed up about 106, if I use the 40-megawatt amount.  You've just freed up 106 megawatts on the circuit between Hanover and Orangeville.

MR. SABISTON:  I wouldn't use the term "freed up".  I would say you have taken off 106 megawatts.  The circuit capacity between Hanover and Orangeville is actually lower than it is between Bruce and Hanover.  So using the word "freed up" is not correct.

MR. FAYE:  But it is correct to say that of the energy that left Bruce Power complex, 106 of it -- or have I got that right?  106 has left the transmission system at Hanover TS?

MR. SABISTON:  Yes.

MR. FAYE:  Now, if I put 106 back on from a wind farm, can I conclude that I have not had any impact on any new capacity required out of the Bruce?

MR. FALVO:  I'm sorry, can you repeat that?

MR. FAYE:  Well, the whole issue here is how much capacity you have out of the Bruce.  And you said that wind farms are going to contribute 700 by 2009 and ultimately 1,700.  And you have concluded from that that you need a new transmission line to accommodate all of this.

But the way you have connected the wind farm to me suggests that because Hanover absorbs over 100 megawatts off the system, I should be able to put 100 megawatts back on without requiring any new transmission capacity.  So I am suggesting that the Melancthon wind farm can't be included in your argument that you need new capacity.  Would you agree with that?

MR. CHOW:  I think I need a little clarification, in terms of how we derived a capability, which is measured by the amount of generation we can add in the Bruce area.

Mr. Falvo indicated the system is simulated.  It is part of a planning of a power system that you simulate it.  Many other types of development you could go out there and you could actually do field tests, and you beat up the system.  You find out what is good for it.

In power system, the testing of that system for changes and for addition and subtraction is done using a power-flow program.  And it is very -- very extensive type of analysis that looks at the system and model it with all the pieces and all of the components included.  It is not a simulation of which each circuit is looked at separate from the total system.

So in Mr. Falvo's simulation, this whole Bruce area, the whole southwestern Ontario system and including Ontario and the interconnection, is simulated in a very large, what he called a low-flow base case.

In there, the changes of generation and load in the Bruce area, for example the addition of wind farms such as Melancthon, is all included in the model.  And you could say you put all of the information in there as you are simulating the system that will be running at 2009 or 2010, and you look at the system with all the components and load changes and generation changes.  Then you start testing the system with that model.

The capability of that system is when something on the system fails during the testing.  Now, the testing is prescribed by the MPCC standard.  You take this circuit out.  You take that circuit out.  You look at the performance result.  You look at the voltage performance, all the voltage within standard.  It's your system remains stable.  It's your thermal limit of any branch on the system within the safe loading.

When you reach one of those where there was a constraint, where there is -- there were an element of the system exceed its design capability, either voltage, stability or thermal loading, that is the point of which the testing tell you that you reached the capability of that system.

So in Mr. Falvo's study, he will add generation in the Bruce until that point of which the system reach that constraint point.  And that is the maximum allowable amount of generation that can be added to the Bruce for that system.

So if you then reinforce the system, you upgrade Hanover-Orangeville.  You test the system again.  You stress the system more with additional generation, and you find out now, with that change, how much more can you add to that system.

So this is the kind of simulation that the IESO runs and Hydro One also runs, and it is the -- it's hard to explain, in the sense that you can't take each circuit and analyze it by adding load, subtracting load, because they're all working together as a network, in unison.

So that's -- maybe that's kind of a complex explanation of why it's not possible to take one particular element of that system and say, 'Well, I increase X, I get Y, therefore my changes should be Z.'  It is just not done that way.

And this is common practice across the whole North America, I would say across the world, using simulation packages such as the one that the IESO uses to simulate a power system.

MR. FAYE:  Okay.  Thank you.  I'm not sure I buy that argument, but I will defer to your expertise.

One thing occurs to me that from what you've said -- I have to simplify this probably much more than you would like me to, but I can't understand it otherwise.

It seems to me that what you've said is you've taken into account the fact that the Melancthon wind farm is connected on the east side of Hanover TS.  You have taken into account that Hanover TS takes something off the 230 kV system.

And have you done that with all the other transformer stations connected to the system?  Is that a fair assumption to make about how you have modelled this?

MR. FALVO:  Yes.  We modelled the conditions that we anticipate that we're evaluating.

MR. FAYE:  And going further, you would have to have put on the prospective wind generation somewhere, right?

MR. FALVO:  Yes.  The committed ones we know of.  The future ones, for example, in the study for the new line were simulated as an injection at the Bruce site.

MR. FAYE:  Which would be the worst possible condition for you; is that right?

MR. FALVO:  Not necessarily.  As we said earlier, the existing 230 kV circuits are already prone to thermal overloads.  So one of the reasons for connecting the future wind at Bruce was an expectation that a connection to the 230 would have additional problems.  We already know those are near their thermal limits.

MR. FAYE:  So when you say you connected it at the Bruce, do you connect it through the 230 kV system at the Bruce, or where do you connect it?

MR. FALVO:  In the simulation we had it at the 500.

MR. FAYE:  At the 500.  And the 500, of course, has no off-ramps until you get down to -- Longwood?  Is Longwood the first off-ramp on the 500?

MR. FALVO:  At Bruce the 500 and the 230 kV are connected together.  So remember, it is a grid.  You inject it in one place and it just goes where it wants to.

MR. FAYE:  It goes where it wants.  Okay.

Can I move to the Knightsbridge (sic) project, then.  How is that one connected?

MR. FALVO:  Kingsbridge?

MR. FAYE:  Kingsbridge.  Is it Kingsbridge?

MR. SABISTON:  The Kingsbridge Phase 1 project is incorporated at Hydro One's Goderich TS by a 27.6 kV feeder.  Hydro One's Goderich TS is in turn connected to the 115 kV network, 115 kV line, which goes to Hydro One's Seaforth TS, which in turn is connected to the 230 kV circuits between Bruce and Detweiler.

The power at Seaforth, some will go towards Bruce, some will go towards Detweiler.  The part that goes towards Bruce will in turn go up to the 500 kV, the network.  The part that goes toward Detweiler will go serve the local load in the Detweiler area.


MR. FAYE:  But the wind farm itself is connected at a distribution voltage, is it not?


MR. SABISTON:  Yes.


MR. FAYE:  All right.  So in order to get up to the 115 system, which is the first step up to transmission, it has to go backwards through the transformer at Goderich?


MR. SABISTON:  Yes.


MR. FAYE:  But there is load on the low voltage facilities at Goderich, so wouldn't that power just serve the local load?


MR. SABISTON:  Yes.  Some of the power at Kingsbridge would in fact serve the local load at Goderich.


MR. FAYE:  And that would, therefore, require less power from the 115 system that feeds Goderich; is that correct?


MR. SABISTON:  That is correct.


MR. FAYE:  And moving back up to Hanover, if that's the supply point for the 115, that would require less power from the 230 system to power the 115 system; right?


MR. SABISTON:  Yes.  With the point that the 230 Seaforth would be the point of connection, rather than Hanover.


MR. FAYE:  Okay, Seaforth.  So I guess I am coming back to the same point.  We have now stepped down to distribution level, and is the answer to the question still the same, that even at distribution level, you still have to look at this thing as an overall network and I can't say that the Kingsbridge site has no impact on the transmission system?


MR. FALVO:  That's correct, because the electrons aren't colour coded; right?  So one way of looking at it is there's power that's flowing, say, from the Bruce to Seaforth down to serve that load.


You can look at it two ways.  If you add generation down in the distribution, it can be flowing back up, and then you see the net effect of those two, or another way to look at it is that it just backs things off, but the resulting flow ends up being the same, that it is less, because you have offset the load that is down there.


So everything that was flowing down is less, but what that also means is that power that might have been flowing down to Seaforth out of the Bruce now is flowing somewhere else.  So some of it may be flowing towards Orangeville, and some of it will be on the 500 kV flowing towards the Toronto area.


But it is all in the model.  It is all in the grid and it is all working collectively.


MR. FAYE:  Okay, thanks.  I won't belabour that.  I understand.  Maybe I will just summarize so I can go back to the transcript and find this.  No matter where you connect any of these generation facilities on the system, right from distribution voltage up to the 500 kV, this is all modelled in the same network study?


MR. FALVO:  Yes.


MR. FAYE:  Okay, thank you.  The next area I would just like to make a couple of questions on is a Board interrogatory, and it is Board IR 1.3 on list 1, Exhibit C, tab 1, schedule 1.3.  I am not certain it is necessary to turn this up, because I am just going to quote one thing out of there, and then ask you a couple of questions on it.


The response to this IR in point number 1 was that the southwestern Ontario transmission system in the 1980s experienced a predominantly east-to-west flow.


I think you have spoken a little bit about this on Friday.  Mr. Ross asked you a few questions about this, and I think you responded that the reason there was an east-to-west flow back in the 1980s was that you were exporting power to Michigan.


So I am trying to visualize where east is and where west is.  I think I know west has to be the Michigan border where the interconnection point is; is that fair?


MR. FALVO:  Yes.


MR. FAYE:  When you say there is an east-to-west flow, where is the east point you are starting from?


MR. FALVO:  I guess you should -- for a simple analogy, you should assume in and around the Toronto area.


MR. FAYE:  In and around Toronto?


MR. FALVO:  Because the design at the time assumed that there would be surplus resources in Ontario, enough to export during peak periods.


So, again, it is this notion of backing off.  If there was surplus power to supply Ontario's needs - you can think of the Toronto area is where most of the load is - then the power that was coming out of the Bruce is being backed off.  It's not flowing towards Toronto.  It is flowing down those circuits towards London and out towards Michigan.  So the system is much less stressed in that situation.


Remember, we are concerned about the situation when the pipe breaks.


MR. FAYE:  Right.  Not under normal operating conditions, though?


MR. FALVO:  Well, under normal operations, the system can handle -- the system is much stronger obviously, and it's -- it can handle both situations reasonably well, but when we look at the situation of contingency, that's where the system is at its most stressed and that's the limiting situation that's characterized in the design.


MR. FAYE:  So I hear you saying, then, that under normal operating conditions, the flow back in the 1980s was west to east, and it is only under contingency conditions that it turned around and went east to west?


MR. FALVO:  No.  It still started out east to west, but with a contingency on the Bruce-Milton, that's not as limiting in an east-to-west situation, because that power isn't -- not as much power is trying to head towards Toronto when we simulate the loss of that 500 kV line.


MR. FAYE:  Back in the '80s, all eight units at Bruce were in service, and if I add that up right, there were four by 850s and four 750 units that were all operating; is that right?


MR. CHOW:  During the mid '80s, when all of the Bruce B units come in service, there was inadequate transmission at that time to bring it out.


In fact, two of the units were not run most of the time.  It's also at that time, until the Bruce-to-Longwood line was put in service, the system was dependent on up to four units of generation rejection, plus 1,500 megawatts of load.  So the issue there at that time, from the mid '80s to early the '90s, was just totally lack of transmission in southwestern Ontario bringing out the Bruce Power.


And in order to bring some of it out, if there is a reliance on generation rejection and load rejection until the line is built.


MR. FAYE:  I think I heard you say that there were only six units going there.  Would that total about 5,000 megawatts?


MR. CHOW:  I agree, but the fact that there is eight units available, of which can only run six most of the time.


MR. FAYE:  Sorry, could you just repeat that?


MR. CHOW:  Well, there are eight Bruce units available to be run.


MR. FAYE:  Right.


MR. CHOW:  The transmission system at that time, even with the use of generation rejection, was only good for around six units.


MR. FAYE:  Okay.


MR. CHOW:  So two units were essentially just idle.


MR. FAYE:  So would the amount of generation ordinarily being able to get out of the Bruce be about 5,000 under those conditions?


MR. CHOW:  With generation rejection, yes.


MR. FAYE:  With GR.


What's the intertie capacity with Michigan?


MR. FALVO:  The export capacity is about 2,000 megawatts.


MR. FAYE:  Okay.  So now I am left with 3,000 megawatts.  Where was that going, then?


MR. FALVO:  Sorry, which 3,000?


MR. FALVO:  Well, there is 5,000 coming out of the Bruce with GR as the backup.  You have said that the flow was predominantly east to west, because of exports to Michigan.  You have said that the Michigan intertie is capable of exporting 2,000.  So I am left with 3,000 megawatts at the Bruce that's got to be going somewhere, and I am wondering:  Where is it going?


MR. FALVO:  Towards the Toronto area.


MR. FAYE:  But isn't that more than the 2,000 going towards Michigan?


MR. FALVO:  It's along the Bruce-to-Milton line.


MR. FAYE:  So wasn't the flow predominantly west to east?


MR. CHOW:  When we --


MR. FALVO:  Sorry, when we say east to west, it is the area in and around London.


MR. FAYE:  Oh, okay.  I understood you to mean the flow was from Toronto to the Michigan border.  You mean from London to the Michigan border is the --


MR. FALVO:  Well, if I look at -- there is a path between Toronto to Michigan that's down towards Hamilton and across to London, and then there is the other path on the 500 kV from Milton to Bruce down to Longwood.


When we talk about predominantly east to west, it's essentially on that transmission path flowing between Toronto and London and Michigan.


MR. FAYE:  Okay, I understand.  Thank you.


Mr. Barlow on Friday asked you about a circuit between Longwood and Nanticoke.  And I believe his point was that there is a tower line there with only one set of conductors on it.  It is capable of two sets; it has only got one set.


And I just wanted to follow up with that, as to, if you did put a second circuit up on that tower line, what would be the effect on the flow away from Bruce capability?


MR. CHOW:  I would like to correct what you said.  That circuit is a single-circuit line.  It is not capable of another circuit.  It is built as a single-circuit line.


MR. FAYE:  Okay.  I understood Mr. Barlow to say that it was a double-circuit line, but only one circuit strong.  You're saying it is a single circuit, 500 kV, no empty positions on it; is that right?


MR. CHOW:  No.


MR. FAYE:  Okay.  Thank you.


The last area I just want to ask a couple of quick questions about concerns a graph that you used as an example, I think with Mr. Ross.  And it's this one here.  I don't know what the exhibit number was given to it.  Perhaps Mr. Millar could remind us.


MR. MILLAR:  You will have to give me a moment.


MS. NOWINA:  K1.1.


MR. FAYE:  This was offered as an example, I think, of why the nameplate generation capacity of wind resources ought to be the number used in your study, rather than the effective of capacity.


And of course, this shows somewhere in the neighbourhood of 90 percent capacity on this wind generator on this particular day.  I wonder how often this kind of pattern develops on these wind generators.


MR. CHOW:  I believe when I used this illustration it was reinforcing a point that in a day, in any particular day, you could have generation, nuclear generation, running continuously.  Nuclear generation doesn't go up one minute, one hour go down.  It's a generation that is essentially 24/7 if it is allowed to operate.  It is the lowest cost.  It generates very reliable.


And of course, when it has to go down, it goes down for periods of time, for plant outages, for major repair.  But in general, any particular day, nuclear generation, if it's up and available and running, is expected to be running flat-out, 24/7.


What I tried to illustrate, that during those days where nuclear generation is operating its full output, wind in a day will blow up and will blow down.  And in some months it will blow more often than others.


In this case here, in this particular day, it happened to be winter.  It appears that those two wind farms was operating quite often during that one day.


So the point I tried to make is, they do not blow in an average level.  They blow frequently at a very high level, coincident with the maximum output at the Bruce plant.


And on that day, if you did operate -- design the system to an average level of capability, you would be congesting much of the wind generation, and if the wind cannot be dispatched off.  It would have to dispatch off nuclear generation.


Now, the other plot shows that during the summer day, that happened to be July the 1st, yes, wind was off in the morning, and wind was very strong in the afternoon.


The point I was making there was, if you design the system to an average capability, say 20, 30 percent of the wind, what you're doing is, you've got the capability in the morning, generally speaking, but the wind is not blowing.  So even though you have the capability, the wind is off.  And when the wind is blowing, you don't have the capability, and you have to clip most of it off.


So the end of that kind of operation on that particular day, you will not get the average.  In fact, you will be a lot less than the average for the day.


So that's just an illustration of that.  Of course, if you go for the whole -- whole yearly cycle, all the hours in a year, you will have a distribution of probability of wind.  And we had to take that into account in our more detailed calculation of the financial evaluation.


But in terms of a design of a system, designing to average will mean, in those two days, that you will be congesting most of the time.  And when you do have the capacity, you are not always sure that the wind is blowing to take that into account, that opportunity into account.


MR. FAYE:  Should I understand your comments to be referring to normal operating conditions or this other thing, this contingency operating condition?


MR. FALVO:  I think what you have to recognize is that contingencies on the power system happen very, very quickly.  So you have to be operating so that essentially you can withstand or survive that contingency.


One way to think of it is how fast you are driving on the highway, and recognizing that you might get a blowout at any time.  Well, you can't be driving so fast that you couldn't survive a blowout.  That is how the system is designed.


So operating at a higher level, because the normal system with everything in service might be able to handle it, is contrary to the criteria if you can't survive the contingency.  It happens, as we said, in tenths of a second.  So the system has to be able to withstand that.


So when we say "the transfer capability", it is the ability of the system to be able to operate with everything in service and to be able to withstand the contingency.


MR. FAYE:  Okay.  I think that is helpful, and I just want to clarify that Mr. Chow's remarks were directed towards a situation where you have a contingency.  Or were they directed towards a situation where it is normal operating conditions and the wind farm is going to be clipped off if there is not the capability to incorporate 100 percent?


MR. FALVO:  If it's normal, and you know that you couldn't withstand the contingency, then you couldn't allow that extra.  So if you've designed it to something less, but you don't have -- you haven't suffered the contingency, you can't utilize that extra, because you would know that you couldn't survive the contingency at any point in time.


MR. FAYE:  Okay.  So it is sort of like an operating reserve on transmission lines, a cushion.


MR. FALVO:  In a way, yes.


MR. FAYE:  And the only way, I understand, that you've survived so far is because you've had this very fast generation rejection scheme that can beat the contingency to disaster, right?


MR. CHOW:  Actually, the more appropriate way to plan the system is to survive without the help of generation rejection.


My remark, in terms of clipping off the wind generation in those two days, are related to the normal operation, that the determination of capability of the system is for normal operation.


This is what the people in the Clarkson control centre is operated to.  And their limit given to them permit that system to operate, losing the most critical contingency in the next second, and the system should survive.


And to rely on generation rejection, this is beyond what one would call normal.  This is, again, as we stated many times, generation rejection is something we would use either when you have other elements on the system out of service, or something that you would plan to be in service is delayed.  And in that situation, as a shoulder on the highway, you would drive on it for that duration.


MR. FAYE:  Yes, I think I understand it.  Thank you.  I was attempting to reconcile in my mind that if the generation from the wind farm couldn't be accommodated because it was going to exceed some thermal or voltage stability limit under normal operating conditions, I can understand your argument.


But if the argument is that you have to pre-plan for a contingency, and if it would have to be rejected, that generation would have to be tripped off under a contingency, my question is, since these contingencies are very rare, how much would it cost to compensate the generator for the few hours the circuit is going to be down, in the rare event that it has to be tripped off for a contingency?


MR. FALVO:  May I point you to Energy Probe Interrogatory No. 10?  That's Exhibit C, tab 6, Schedule 10.  In Item (c) we do say that although those contingencies are rare, the design criteria for transmission doesn't consider the probability of the contingencies that we're looking at.


It's a deterministic criteria.  It says for these specific contingencies, and there is a list, you must be able to demonstrate that the system can withstand that operation, and it's not a question of the probability of those.


I guess it is a question of probability when you're getting into contingencies that are beyond the designed ones, but we're just talking about the design criteria contingencies here.


MR. FAYE:  Okay, thanks for that.  That was very helpful.


Madam Chair, I think that is all of my questions.  Thank you.

Procedural matters:


MS. NOWINA:  Thank you, Mr. Faye.  We will take our afternoon (sic) break before we start with the next cross-examiner, but before we do that, I would like to get an order of cross-examination for the remainder of this panel and a time estimate.  Mr. Klippenstein.


MR. KLIPPENSTEIN:  Thank you, Madam Chair.  I believe I am next, and I will likely take up most of the rest of the day.  It could be three or four hours, more likely four hours or a bit more.


MS. NOWINA:  All right, thank you.  To follow Mr. Klippenstein?  Mr. Pape.


MR. PAPE:  Yes.  I am going to follow Mr. Klippenstein tomorrow, and I would expect to be half to three-quarters of the day.


MS. NOWINA:  All right.  Next?  Mr. Fallis?


MR. FALVO:  I would expect approximately the same time estimate as Mr. Pape.


MS. NOWINA:  Next?  Mr. Millar?


MR. MILLAR:  We're ticking off the questions as we go through this.  I would suspect a half hour, or less.


MS. NOWINA:  And in re-examination, Mr. Nettleton?


MR. NETTLETON:  At this point, maybe a half hour to an hour, if any.  I will save that time for now.


MS. NOWINA:  I misspoke myself.  I said we were going to take our afternoon break.  Obviously we would have to wait a long time to do that, so we will take our morning break.  For those of you given me estimates, I would ask you, in consideration of my earlier remarks, to ensure that you can tighten those as much as possible and not to go over ground that others have already plowed.


Thank you.  We will resume at 20 minutes to 11:00.


--- Recess taken at 10:10 a.m. 


--- Upon resuming at 10:40 a.m.


MS. NOWINA:  Please be seated.

Did any matters come up during the break?  Mr. Nettleton.

MR. NETTLETON:  I can't tell whether my green light is on or not.

MS. NOWINA:  It sounds like it is.

MR. NETTLETON:  Madam Chair, just following up on your comments regarding schedule.  I've had a chance to speak with most of the counsel here today.  And what I understand is that panel 1 is going to be planning to be up at this point in time until Thursday, or thereabouts.

We will certainly have Mr. Woodford and Mr. Chow available for panel 2 on Thursday or Friday, as the case may be.  And also, panel 3 would then also be planning to testify in that window of Thursday/Friday as well.  More likely Friday than Thursday.

But I think that what we're all anticipating is Hydro One's evidence will be in and on the record by the close of this week.

And then with respect to next week, what we're anticipating is that Mr. Russell would likely go first, in light of some timing constraints of Mr. Brill and Mr. Lanzalotta.  I understand that those gentlemen won't be available until Thursday and Friday of that week.  But I don't expect to be -- I think those two days will accommodate my needs for cross-examination of those two witnesses.

So there could be a block of time between the early part of the week and the latter part of the week to accommodate the scheduling of those experts.  But I don't see that as having any -- at least for Hydro One's purposes, I don't see it as having any complicating factors for us and for our purposes.

The real issue then is argument.  And I, again, have spoken to many of the counsel here today.  And I think there is general consensus that, given the technical nature of the case, there is a desire to have a written argument phase.

But one idea that some have thought may be helpful is to complement that written phase with an oral day to allow for any questions that the Panel may have about that evidence -- or, sorry, that argument.  And that may be something that hopefully could happen before July, but taking into account your scheduling.  I don't know if that is the case or not.

Those are some preliminary thoughts, at least, and we can maybe ponder those as we move forward.

MS. NOWINA:  Mr. Nettleton, did you envision that this oral day of argument would be before or after the written argument was filed?

MR. NETTLETON:  I would see it as after, and it would, again, give parties an opportunity to file written argument, and then, if there are any arising questions that the Panel may have about the argument that has been filed, that would be an opportune time for the Panel to ask those questions to the party and counsel that was representing the intervenor that has filed written argument.

MS. NOWINA:  All right.  That is very helpful.  Thank you, everyone, for their efforts.

MR. NETTLETON:  Thank you.

MS. NOWINA:  The only remaining concern I have then is the two days at the end of the week for the two experts.  I would expect your cross-examination to be the major portion of that, but if there are others who wish to cross-examine, we would have to ensure that we could fit them into those two days.

Thank you.

Mr. Klippenstein?

MR. KLIPPENSTEIN:  Thank you, Madam Chair.
Cross-examination by Mr. Klippenstein:


MR. KLIPPENSTEIN:  Good morning, members of the witness panel.  My name is Murray Klippenstein, representing Pollution Probe.  And I am going to be asking you a number of questions.

And we have heard a lot of questions and answers about issues of reliability and quality, and certainly those are very, very important, but Pollution Probe and I will be asking most of our questions with respect to a slightly different topic, focusing on cost, and cost-effectiveness and financial prudence, if you will.  And most of my questions will directly or indirectly or quite indirectly feed into that concern of Pollution Probe's with respect to this line.

There has been various numbers put out roughly for the cost of the transmission line that is proposed here, and I think the numbers right now, in rough estimate form, are something like 640-million, 645-million.  Have I got that right?

MR. SKALSKI:  We started with 635-, and we're still at about 635-, Mr. Klippenstein.

MR. KLIPPENSTEIN:  I thought I heard that due to route refinements we were up to 640- or 645-, or have I got -- it would be roughly speaking.  Or have I got that wrong?

MR. SKALSKI:  We were originally looking at an extra 10-million for all three of the route refinements, since we have eliminated two of them, and for the one that we've accept -- that has been accepted or recommended for acceptance, there are some cost offsets with respect to doing that route refinement.  So it may net to zero.  So we're in the neighbourhood of 635-million still.

MR. KLIPPENSTEIN:  Okay.  Thank you.

Now, that cost ultimately gets paid by somebody.  And as I understand it, ultimately that gets paid by the customers of your system.  Is that accurate?

MR. SKALSKI:  That's correct.

MR. KLIPPENSTEIN:  And they pay that through the price they pay for electricity, generally speaking.  Is that accurate?

MR. SKALSKI:  Through the transmission charge, yes.

MR. KLIPPENSTEIN:  Yes.  And so whether it is generation we're talking about or transmission, in this case it all gets extracted from the customer's pocketbook in the price they pay for electricity.  Fair enough?

MR. SKALSKI:  Yes.  And hopefully a willing extraction.

MR. KLIPPENSTEIN:  Well, that's why we're here.

And so the customer has an interest in the economics of this proposed transmission line, because of the price the customer will pay; is that right?

MR. SKALSKI:  That's correct.

MR. KLIPPENSTEIN:  And that, in fact, is an explicit matter that the legislature has given to this Board to consider, because the legislation, if you will recall, talks about not only reliability and those factors, but the interest of the consumer in the price of electricity; is that right?

MR. SKALSKI:  Yes, that's right.

MR. KLIPPENSTEIN:  And so it's fair to say, is it, that the Board is obligated to take the price issue and specifically the cost issue of this transmission line very seriously, because that's in the legislation.  Fair enough?

MR. SKALSKI:  Yes, as one factor in its determination.

MR. KLIPPENSTEIN:  Correct.  And indeed, it is implicit in the Board's general authority that if the Board comes to the conclusion that the transmission line costs issue and price issue has not been dealt with adequately, to the interests of the consumer, the Board has the option of simply denying the leave to construct and saying no in this application.  Is that fair?

MR. NETTLETON:  Well, Madam Chair, I think Mr. Klippenstein is asking the witness about a question of your determination and what is ultimately a decision for you, not for my witnesses to address.

It seems like a question regarding the interpretation of the legislation, and how you may be interpreting the factors that ultimately lead to a denial or an approval of the decision.

MR. KLIPPENSTEIN:  Let me withdraw that phraseology and try again.  I didn't intend to get into legalities for the panel.

But to put it bluntly and very simply and non-legally, if the Board doesn't like the cost, it can turn down the line, right?

MR. SKALSKI:  Mr. Klippenstein, I am hesitant to say on which factors the Board would consider using in turning down the line.  I think it is clear that price, quality, and reliability of service are the three main criteria, including section 96.

MR. KLIPPENSTEIN:  Okay.

MR. SKALSKI:  How the Board weighs those different factors is something, as Mr. Nettleton has said, for the Board to determine.

MR. KLIPPENSTEIN:  Okay.  Thank you.


But certainly it appears that the issue of -- well, let me take a step back.  We spent many, many hours talking about technical stuff, but it is fair to say that the cost issue is certainly an important issue in the approval or non-approval aspect of this hearing; is that fair?


MR. SKALSKI:  Again, yes, it is an important consideration in section 96.


MR. KLIPPENSTEIN:  Thank you.  And the consumer's interest in the cost of this transmission line, as conveyed to the consumer through price, would it be fair to say that the consumer has an interest, in that the cost not be any higher than necessary?  In a way, that is just sort of very simple.  I don't mean it to be fancy, but that's obvious; right?


MR. SKALSKI:  Well, again, I don't want to speak on behalf of the consumer.  Presumably the consumer wants the lights on when they flick on the switch, and how the consumer arrives at a balancing of price and quality is not for me to say.


MR. KLIPPENSTEIN:  Well, are you saying that it is none of your business whether the line costs more than necessary?


MR. SKALSKI:  No.  I think we have a least-cost solution.


MR. KLIPPENSTEIN:  Okay.  You think you have a least-cost solution?


MR. SKALSKI:  Among the alternatives, yes.


MR. KLIPPENSTEIN:  Okay.  So if there is a good, less expensive alternative solution, that would certainly be something the consumer, through the issue of price, would have a strong interest in; fair enough?


MR. SKALSKI:  If it's a reasonable solution, yes.


MR. KLIPPENSTEIN:  Right.  And if the Board was of the view, speaking very generally, that the solution, the line here, was simply not financially prudent, the Board can, if it thinks that it is important enough, just turn it down; right?


MR. NETTLETON:  Madam Chair, we're back to where we were earlier.  I object to the question, because it is asking the witness to make conclusions about your decisions and the factors that you may ultimately --


MS. NOWINA:  I agree, Mr. Nettleton.


MR. KLIPPENSTEIN:  All right, I will move on.  On the issue of cost and cost-effectiveness and financial prudence of the line, I would like to see how we got here today, the Board, by going through some of the history of this proposal and looking at it from the point of view of the treatment of cost-effectiveness.


And, Madam Chair, Members of the Panel, I have, in an attempt to be a little helpful, prepared, with Mr. Alexander, a compilation of documents I probably will use on cross-examination and have distributed to all parties.  And this is intended to be a compilation of documents that are all already on the record.


There are a couple of them which I have given notice of and Mr. Nettleton can speak to his -- any concerns he may have on that.  But if there are no concerns, I would like to refer to this for convenience and maybe have it marked as an exhibit.


MR. NETTLETON:  For the record, Madam Chair, we received this document electronically last night at 5:40 p.m.  Now, I recognize that, as Mr. Klippenstein has said, most of the content is just simply references to areas of the record that are and have already been filed, but there are some documents embedded that haven't made it yet on to the record.


My understanding is that there is a Board practice requiring sufficient time for witnesses to see the documents in advance.  That said, I believe my witnesses have and are prepared to answer questions, but it would have been helpful to have that information prior to less than 24 hours in advance of the proceeding.


MS. NOWINA:  It's a good reminder.  That is our practice.  Thank you, Mr. Nettleton.  Can we mark this as an exhibit?


MR. MILLAR:  Yes, Madam Chair.  We will call it Exhibit K3.1.  We have already circulated copies to the panel, but I don't believe they're marked with the exhibit number.


MS. NOWINA:  Thank you.

EXHIBIT NO. K3.1:  COMPILATION OF DOCUMENTS PREPARED BY MR. KLIPPENSTEIN.


MR. KLIPPENSTEIN:  Thank you, Madam Chair.


My apologies.  We didn't have time to put tabs in, so we just have to refer to the page numbers.  Sorry for the lack of that additional convenience.


Members of the witness panel, I take it you have copies of this document, reference book, now Exhibit K3.1?  If I could ask you to turn to page 48 to a document entitled "The Ontario Reliability Outlook" dated June 2006, volume 1, issue 2, similarly put out by the IESO.


MR. FALVO:  Yes.


MR. KLIPPENSTEIN:  I am going to ask questions about this, but just so you know, I am going to ask particularly about how this particular transmission line was settled on and the cost-effectiveness discussion, if any, and the discussion of the interim solution aspect.  But very quickly, after this, I want to trace the history of this application.


If you turn to page 32, the next chronological document I want to refer to, working chronologically to the present, but to the front of the book is -- page 32 is the November 13th, 2006 discussion paper number 5 on transmission with respect to Ontario's Integrated Power System Plan put out by the Ontario Power Authority.  Do you see that?


MR. CHOW:  Yes.


MR. KLIPPENSTEIN:  Then if you could turn back to page 17, there is a document entitled "Hydro One Comments on OPA's Transmission Discussion Paper Number 5".  Do you see that?  Again, that was page 17 in the document book.


Then going to page 10 of the document book -- sorry, page 13, again, a step chronologically towards the present is the letter from the OPA to Ms. Formusa, acting as CEO of Hydro One, dated December 22, 2006.  Do you see that?


MR. CHOW:  Yes.


MR. KLIPPENSTEIN:  Then page 6, which is the OPA letter of March 23rd, 2007.  So just so you know where I am heading, I want to walk through those.


Going back to page 48, which is the Ontario Reliability Outlook from IESO, page 48, I would like to look at the part on page 3 of that IESO report under the heading "Needed Transmission Enhancements".  I will just read that paragraph.  I have it highlighted in the document book at page 52.  Quote:

"Transmission enhancements are required over the next decade to accommodate planned new generation.  Major transmission projects are required to deliver additional electricity from the Bruce area to enable the planned expansion of hydroelectric capability in the northeast and to increase the capability to supply Toronto load.  A number of local transmission or generation incentives are also needed in the areas throughout Ontario.  Approximately 2,400 megawatts of new generation is expected to be installed in the Bruce area within the next four to five years, including 900 megawatts of new wind generation and 1,500 megawatts of nuclear generation from the refurbished units 1 and 2 at the Bruce A nuclear generating station.

"A new transmission line is required to reliably deliver the full capacity of that new generation, but under the current approvals process the line would not be in service in time to fully accommodate the additional generation.

"Measures to mitigate this impact in the short-term are being considered."


End quote.  Would you agree with me that the IESO at this point in time seems to clearly be of the opinion that a new transmission line is required?  That's what it says; right?  That seems to be the IESO opinion at that point in time?


MR. FALVO:  Yes.

MR. KLIPPENSTEIN:  And secondly, I look at this from the point of view of cost-effectiveness or financial prudence.  I don't see any discussion in that paragraph or, indeed, in this document on the question of whether the new transmission line, which it says is needed, is financially prudent or even has been tested for cost-effectiveness.

Can you help me out?  Is there such an examination or discussion in this document or related to this document?

MR. FALVO:  This would be from a reliability perspective.

MR. KLIPPENSTEIN:  Okay.  And is that -- that appears to be the perspective of this document.  Is that fair?

MR. FALVO:  Yes.

MR. KLIPPENSTEIN:  And so when the IESO says here a new transmission line is required, it is not dealing with the cost-effectiveness or financial issue.  Is that fair?

MR. FALVO:  It's a statement of need.

MR. KLIPPENSTEIN:  Okay.

MR. SKALSKI:  Mr. Klippenstein, that assessment comes in the section 92 application and review, which is why we're here.

MR. KLIPPENSTEIN:  Well, that's precisely one of my concerns.  I am sort of wondering whether the issue of cost-effectiveness and financial prudence is kind of something that's tacked on after the fact as an add-on, but that's why I'm asking these questions.

And the third item I would like to look at in this document is on page 55 of the document book and page 15 of the IESO report.  Sorry, actually, on page 13 of the IESO report, the bottom.  Page 54 of the Pollution Probe document book.  At the bottom right it says:

"In recognizing these factors, a new 500-kilovolt transmission line will be needed to reliably deliver the full capacity of new generation.  After factoring in long-term maintenance on other units at Bruce, the full eight-unit capability is expected to be available by late 2011.  Work must start on this new line as soon as possible.  Given the typical approvals time and expected construction lead times, this project is at risk of being late.  Stopgap measures, such as the use of special protection systems to automatically disconnect generation, and the installation of series compensation on 500-kilovolt circuits in southern Ontario, are being considered for use in advance of the line being available."

Now, it appears to me that -- and very clear that in this consideration, series compensation and the special protection systems is considered as merely a stopgap measure.  Is that fair?

MR. FALVO:  Yes.

MR. KLIPPENSTEIN:  In other words, it appears that it is considered solely for the purpose of bridging the gap until the new line can be built.  Is that fair?

MR. FALVO:  That's what we knew at the time this was written.

MR. KLIPPENSTEIN:  Thank you.

I would then like to go one step in time, as I mentioned, towards the present.  If you could turn to page 32 of the document reference book, which is the OPA discussion paper 5 on transmission.  And that occurred approximately mid-November 2006, a couple of months after the IESO report we just looked at.  Page 32 of the Pollution Probe document book.

If you could turn to page 46 of that discussion paper, which is page 40 of the Pollution Probe book.  And I have underlined certain parts of the second paragraph, which says:

"The overall plan for increasing the transmission capability from the Bruce area consists of the various elements, including commencing the work on a new 500-kilovolt transmission line from Bruce to Toronto..."

And skipping over a little bit:

"...providing interim measures, GR and/or series compensation, and restricting new generation in the Bruce area until the transmission line is built."

Then if you could turn to page 48 of the OPA report, which is page 42 of the Pollution Probe document.  At the top the report says:

"Therefore, the basic requirement of any new transmission reinforcement option for addressing the need of the Bruce system is to reinforce the 500-kilovolt path from the Bruce site to the GTA."

And sorry to go through several more sentences of this, but it may be important.  If you could turn to page 50 of the OPA report, which is page 44 of the Pollution Probe document.  There is a heading entitled "interim measures for the Bruce transmission system".  And I have just underlined some parts which I will refer you to.

The first sentence in that heading says:

"Although another kilovolt line from Bruce to the GTA is the long-term solution..."

And then it continues, and then the next sentence says:

"In the meantime, to minimize potential congestion costs that would be incurred in the Bruce area starting in 2009, and continued until the in-service of this new line, interim mitigation measures are being considered and action plans developed."

Then dropping down to the next underlined sentence:

"The provision of interim measures to increase the transmission capability from the Bruce area is not a substitute for the need of a new 500-kilovolt line from Bruce to the GTA.  These measures are acceptable only as a short-term stopgap measures until the new line is in place."

And dropping to the next underlined part:

"Thus, considering all these aspects, operating the Bruce system to its extended capability with the interim measures has to be for a short duration only."

Now, looking at the various parts of this discussion paper from OPA that I have referred you to, would you agree with me that OPA's position at this time seems to be very clear that there is only one solution for Bruce, and that is a new 500-kilovolt transmission line.  Is that fair?

MR. CHOW:  Yes.  The solution is identified as a transmission -- 5,000-volt transmission line from the Bruce to the GTA.

MR. KLIPPENSTEIN:  And would you agree with me that it seems to be very much what the IESO said in its discussion paper a few months earlier that we just looked at?

MR. CHOW:  I believe the discussion paper was issued -- not the discussion paper, the outlook was issued in June.  The discussion paper was issued in November.

The outlook considered a different level of generation development in the Bruce than the IPSP discussion paper.  I believe the -- what is said there was 900 megawatts of wind and the eight units.

The discussion paper is talking about the development of the actual of 1,500 megawatts from the Bruce A units and another 1,700 megawatts of wind.

So the condition of need is different between the two types of papers.

MR. KLIPPENSTEIN:  Be that as it may, both reports said there is only one solution for Bruce, and that's a new line, right?

MR. CHOW:  I agree.  The only long-term solution is the new transmission line from Bruce to the GTA.

MR. KLIPPENSTEIN:  Secondly, I look at this OPA report on the new transmission line that it favours, and I do not see any discussion of cost-effectiveness or financial prudence.  The OPA report seems to say the solution is aligned, and I don't see any financial discussion.  Can you help me out, point to anything there?


MR. CHOW:  The discussion paper is to identify the need of the system based on the forecast of generation changes on the system.  As we indicated in the IPSP discussion paper, the development of the transmission plan is in line with the June 13th, 2006 directive to OPA.  The transmission is to strengthen to enable the various objectives in the supply mix directive. 


One of them is to connect the new resources to the system, include the significant level of renewable generation up to the Bruce.


MR. KLIPPENSTEIN:  But I take it your answer to my question would be to agree that there is no discussion in this OPA document of the cost-effectiveness of the proposed new Bruce line?


MR. CHOW:  Not explicitly in a discussion paper, but obviously behind this is there's a need to connect the committed projects, both the Bruce A refurbishment of the return of the Bruce 1 and 2 and the committed 700 megawatts of wind generation.


MR. SCHNEIDER:  I would just like to add to that that during the period of time that the discussion paper was out, as we mentioned last Friday, the OPA and Hydro One were working cooperatively on the options and the various characteristics of the options, including the development of cost estimates for the options, as the options are set out in the discussion paper.  


And during a period of time from the discussion paper to -- towards, I believe, the end of the first quarter 2007, the necessary work, in terms of the evaluation of the options, including considerations of costs, you know, were conducted.  


And that information, that methodology, was presented at the technical conference, and we used some of the slides last week from the conference to set out that generic process that was applied for this project.


MR. KLIPPENSTEIN:  But those financial discussions or considerations were not included in this discussion paper?  On cost-effectiveness or --


MR. CHOW:  To answer your question, some of it has.  For example, there are a number of options identified that potentially can provide the capability increase, and a number of them were ruled out because of the high cost anticipated.


MR. KLIPPENSTEIN:  Is that referred to in this OPA discussion paper?


MR. CHOW:  I believe so.  For example, on your page 44, second paragraph, there is a discussion of potential use of the AC/DC option, and the cost there, at least the estimate at that time, it would be 50 to 100 percent higher for a system with DC option for the same capacity versus the AC option that was presented.


MR. KLIPPENSTEIN:  Was there any consideration given on possible lower-cost options than the new line that is recommended in here?


MR. CHOW:  Yes.  On the next page, 51, there is discussion of options that, in our view, are more useful as interim solution or stopgap solutions, but they are presented.  For example, the series compensation case on the bottom of that page, the last paragraph considered that as one option that's possible.


We also, as an interim measure, talk about the use of GR.  But, again, the lesser option, they do not meet the need, but they serve as interim measure or stopgap measure in the event the line is late, and in a number of cases it is required in 2009, such as generation rejection, and the moratorium on signing of contracts in the Bruce area for the standard offer wind.


So those are all part of consideration of lesser options.


MR. KLIPPENSTEIN:  And as you have mentioned, the conclusion of the OPA in this report is very clearly and firmly that series compensation and generation rejection are only stopgaps?


MR. CHOW:  Yes.  The generation rejection, for sure, because we said many times in the last few days, it is intended as an operating tool.  It is not really a planning tool.


Series compensation by itself, it is not limited to short-term use, but in this particular application, where the gap in the shortfall in capability is, say, 3,100 megawatts, the series capacitors are short of that capability by at least 1,700 megawatts.  So...


MR. SKALSKI:  Sorry, Mr. Klippenstein, if I could just mention, as well, if you look at page 44 of the document in the last paragraph, you highlighted the first sentence.  If you go on to read more in that paragraph, it gives a reason as to why the near-term and interim -- sorry, the interim measures are considered as only short-term, stopgap measures.


If I could, I will just read that starting with, sorry, the third sentence:

"Each of these measures, and more importantly, collectively in their application, increases the complexity of the critical part of the Ontario network and the associated impact on the neighbouring interconnected systems.  Compounding this is the fact that the transmission assets in Ontario are aging, requiring more frequent and longer outages between maintenance and repairs.  The Bruce southwestern Ontario transmission system is also being used to a greater extent because of load growth and generation changes, for example, coal-fired unit phase-out, new gas, and renewable resources."


So I think some of this material was covered over the past few days, but it's clear that using those stopgap measures will increase the complexity and difficulty of operating the system, whereas the line will not.


MR. KLIPPENSTEIN:  Now -- thank you.  Mr. Chow, going back just for a moment to something you mentioned, I think I heard you say that while you certainly viewed generation rejection as an interim measure, series compensation, by itself, is not only technically an interim measure.


It can be used for the longer term; is that fair?


MR. CHOW:  It can be, but, again, it has a certain capability.  There are risks covered by a number of -- ABB consulting report, as well as our due diligence report.


You have to be very sure that the system that you are adding series compensation to is capable of operating with this equipment.  Subsynchronous resonance, there are issues with voltage issues.  


So it is a tool that can be applied in the planning of the power system.  Its use is dictated by the application that you are applying it to.


MR. KLIPPENSTEIN:  But be that as it may, and we will get to that later, in this report series compensation is treated only as a stopgap measure; is that right?


MR. CHOW:  Yes.  Once a line comes in service, if you are putting in series compensation for the purpose of bridging the gap between your need date and in-service date of your transmission line, yes, then it has served that purpose.

MR. KLIPPENSTEIN:  But it would continue to work, if I could use that term, once you have installed it, right?  I mean, it doesn't -- when I read this stuff, frankly, I read all this stopgap-measure stuff, and I thought, oh, this series compensation, they must burn out after two years and explode after the way you're talking about it.  But that is not the way it is, right?  Once you install it, it continues to work, right?

MR. CHOW:  Yes.  But in terms of its value after that, it will diminish to little, because the transmission line by itself has the capability.

Once the transmission line is in, there is no need to have the series compensation to boost the capability of the system.  So you essentially expend certain capital dollars to install the series compensation to the system.  But after the line comes in, you don't need it.  You don't need the capacity increase.  It's a stranded asset, in a sense.

So our view is, if the line comes in on time, the generation rejection plus the moratorium on signing of standard offer will allow us to get to the point when, at the end of 2011, the transmission line comes into service and no further need to reinforce that system for the level of resources development that we identified up at the Bruce.

MR. KLIPPENSTEIN:  So I think the numbers you were talking about for this series compensation interim measure was about $97-million; is that right?

MR. SKALSKI:  That's correct.

MR. KLIPPENSTEIN:  And what you're telling me is that technically it would continue to work for the longer-term, but you wouldn't need it once the new line is put in place.

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  And so it looks like there would have been an unfortunate expenditure of $97-million that would have just been a stopgap, and then its use is over.

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  Then if I could go to the next document that I was mentioning, which is at page 17 of the Pollution Probe reference book.  And this is dated December 22, 2006, and it is "Hydro One comments on OPA's transmission", discussion paper number 5.

If you would turn to page 2 of the discussion paper, under 1.4, the paper says:

"The IPSP should recommend a single preferred or sole solution for each transmission issue identified in the transmission document."

Now, actually, that refers specifically to the IPSP, which slightly muddies the water.  So let me skip over that for now.

Refer to page 4 of the discussion paper, under the heading "1.8, Bruce area transmission requirements, interim and near-term measures".  And I have underlined the statement:

"The IPSP must clearly state that the interim and near-term solutions identified in the transmission document are not sustainable in the long-term, and that concurrent OEB and EA approval processes for transmission out of Bruce area need to proceed immediately."

Now, that's the kind of statement that suggested to me that these interim -- the measures like series compensation, that they blow up after two years or something, but when I see this, it's clear that this Hydro One document is saying that the so-called interim measures are only stopgap and only short-term, right?

Mr. SCHNEIDER:  These comments from Hydro One, to put it in perspective, are on the IPSP discussion paper, transmission discussion paper number 5.

MR. KLIPPENSTEIN:  Right.

Mr. SCHNEIDER:  And I believe these statements that you are quoting simply show that Hydro One's views are the same or concur with the views of the OPA in the discussion paper that we just finished talking about with regards to the near-term -- sorry, the interim measures.

MR. KLIPPENSTEIN:  And so it is fair to say that we had, as we saw, IESO say, The interim measures are only stopgap.  Then OPA says, The interim measures are only stopgap.  And here Hydro One says, The interim measures are only stopgap, right?

Mr. SCHNEIDER:  I believe Mr. Chow mentioned previously about the ability of the option to meet the need, and the view of looking at what options are viewed as reasonable.

So it is being portrayed here as a stopgap or interim measure for a number of reasons, that being one of them.

MR. KLIPPENSTEIN:  Well, let me ask about that, because this wording says they are not sustainable in the long-term, and I am not sure that's accurate, given what Mr. Chow just said about the actual technology of series compensation.

Mr. SCHNEIDER:  I guess my understanding of sustainable -- I don't share the view that you expressed that these things blow up --

MR. KLIPPENSTEIN:  But that's what I thought.

Mr. SCHNEIDER:  But the...

[Witness panel confers]

Mr. SCHNEIDER:  Yes.  I share the view of -- I share the view of what Mr. Chow mentioned previously about what he means by "sustainable", in terms of the value that the technology adds to the system in the long-term, once the line is built.  That's how I interpret the statement.

Mr. Skalski has also pointed out, in the OPA discussion paper on page 44 of your book, the challenges of the technology that Mr. Skalski pointed out previously contribute to the complexity of working with that technology.

MR. KLIPPENSTEIN:  Yes.  Thank you.  And I will come back to that, certainly.

Now, continuing in the same document, page 9 of the Hydro One discussion paper and page 25 of Pollution Probe's document book, two-thirds of the way down the page I have underlined:

"Hydro One recommends that reliance on these interim measures should be limited to as short a time period as possible."

And then continuing with the next sentence:

"This recommendation is based on significant concerns about the use of the interim measures from the perspective of the difficulties in operation and maintenance of the transmission system."

And continuing:

"Some of these concerns are summarized below."

And then the next page and a half is devoted to various bullet points of those concerns, right?

Mr. SCHNEIDER:  That's correct.

MR. KLIPPENSTEIN:  And then on page 13 of Hydro One's discussion paper, in the concluding comments of that section it says, and I have underlined:

"Due to the concerns noted above about the interim measures, the IPSP should clearly state that the interim measures recommended in the transmission document are unsustainable for the longer-term, and that the approval work and construction of the new transmission line out of the Bruce area should be commenced as quickly as possible."

Now, again, I suggest to you that it is a little bit problematic that this document refers to at least the series compensation measures as unsustainable for the longer-term, and it can leave a wrong impression about that technology.  Is that fair?

MR. SKALSKI:  No, I wouldn't say that is fair, Mr. Klippenstein.  I think what you're seeing here is a reflection of the opinion of Hydro One's planning group, which recognizes the difficulties and complexity of introducing a new technology on a critical part of the transmission network.  So the word "unsustainable" is used in that context.


MR. KLIPPENSTEIN:  But as I understand it, the idea is that this technology would be employed for a few years, and that's all.  So it's not a question of it not being made workable on the system, right, because it is intended to be used for a few years; right?


MR. SKALSKI:  Well only as a last resort, I think, as Mr. Chow has indicated.  Only if there are delays in the line, not as a long-term solution.


MR. KLIPPENSTEIN:  So that certainly was the mindset of Hydro One at that point, that this was a last resort, series compensation, for instance?


MR. FALVO:  I think all of the discussion, Mr. Klippenstein, has been about the collection of the interim measures.  Series compensation alone doesn't get you near enough to Mr. Chow's forecast need.


It would need to rely on the use of generation rejection, and even that isn't sufficient to meet the need.  So I think when you look at all of the interim measures collectively, you end up with a shortfall that is relying on, to some extent, a combination of actions and measures that are not acceptable as part of a long-term plan.


MR. KLIPPENSTEIN:  I see the point you're making, but it is true, is it not, that in these various documents, to some extent series compensation has then been misrepresented as being unsustainable, and I think I hear you saying, in your opinion, that package is unsustainable.  But series compensation in itself was workable; right?


MR. FALVO:  Well, I think as I said to Mr. Pappas earlier, we weren't out to knock out the technology.  An analogy could be that rather than series compensation, you could be thinking of a much smaller line.  It would give you something.  It wouldn't give you anywhere near the need that has been identified.


So it becomes a question of, Well, why would you invest in that much smaller line?  It could be that that's the only improvement that you can manage in the time and that it may do until a better measure comes along.


So that's how I would portray the series compensation.  As we said, we do have our system impact assessment that assessed that, and it gave an indication of the capability of the plan using series compensation.


It didn't meet -- it didn't meet the need.  It wasn't -- we didn't say the technology was unworkable.  It just didn't meet the need, although it did have complexities, as Mr. Chow has mentioned.


MR. KLIPPENSTEIN:  Well, if I could take you to the next document I mentioned, which is at page 13, and this is now moving forward in time to December 22, 2006.  This is at page 13 of the Pollution Probe document book.  It is the letter to Ms. Formusa, acting CEO of Hydro One, from Mr. Carr, CEO of OPA.


If I could ask you to turn to page 3 of that letter, in the first full paragraph I have underlined:

"As stated in the OPA's Transmission Discussion Paper Number 5, a new 500 kilovolt line from the Bruce area to the GTA is required to address the long-term transfer capability requirements out of the Bruce area."


Again, there is reference to interim measures, and in the last paragraph on that page, it begins:

"The interim measures are not alternatives to the long-term solution since they increase the risk to the security and reliability of the power system."


Would you agree with me that in this letter it's clear, as in each of these documents that I've gone through, that the sole recommended solution or the only considered solution is a new power line, a new transmission line; is that fair?


MR. CHOW:  Yes, for the long-term solution.


MR. KLIPPENSTEIN:  And the other feature of this letter, similar to the previous documents we looked at, is that these interim solutions, such as series compensation, are not to be a substitute for the new transmission line; right?


MR. CHOW:  Yes.  The generation rejection, we all agree, is not something you use for the long term.


Series compensation, in this particular case, just does not have the capability.  As a bridging option it

is -- it's probably okay.  But in terms of replacing the transmission line, it just does not have the capability required.


MR. KLIPPENSTEIN:  You said, Mr. Chow, as a bridging option it is probably okay?


MR. CHOW:  As we -- yes.  As we indicated, it is an option that -- to be considered if the line, in fact, was significantly delayed.


MR. KLIPPENSTEIN:  The other thing I would suggest to you in this December 22, 2006 letter, again, wondering about the cost-effectiveness and financial prudence, there is no discussion in this letter about whether this transmission line makes financial sense, just that it is needed; is that fair?  No direct or explicit discussion of economics at all.


MR. CHOW:  That's fair.  But, again, the intent of the letter is to identify the need to seek Hydro One's -- to move forward with looking at this project and all of the aspects of the project.  That's what the letter is meant to do.


The letter isn't there to justify the economics or do the evaluation.  It is an indication of need, and the need to move forward and take some action.


MR. KLIPPENSTEIN:  Following that chain of correspondence to the next document I have mentioned, which is at page 10 of the Pollution Probe document book, this is a letter dated January 17th, 2007 to Mr. Carr of the OPA from Ms. Formusa of Hydro One.  It starts out by saying:

"Thank you for your letter of December 22, 2006 summarizing the OPA's analysis that a new 500 kV line is required."


Then it says:

"Hydro One supports this conclusion..."


Again, Hydro One is making it clear that it also believes, quite simply, that a new line is the solution; right?


MR. SCHNEIDER:  Yes.  Maybe we weren't as clear as I thought we were last Friday, but the assessment of the alternatives for this line were done cooperatively between Hydro One and Ontario Power Authority, and certainly we concur with the recommendations that the OPA came up with, with regards to the right solution for this need.


MR. KLIPPENSTEIN:  Okay.  And then, again, going one step forward in the documents to the March 23, 2007 letter at page 6 of the Pollution Probe document book, that is, again, from Mr. Carr of the OPA to Hydro One Inc.


I would suggest to you, again, that we have exactly the same idea that appeared in the original IESO document in June 2006 and has been repeated through all of these documents, which is, there's only one solution, and it is a new transmission line.  Is that fair?

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  And similarly, the near-term and interim measures are only that until the new line can be built.

MR. CHOW:  No.  The near-term measures have an ongoing value.  It is the interim measure that we believe is -- should only last until the new reinforcement, new transmission line, comes into service.

MR. KLIPPENSTEIN:  Okay.  If you look at the third paragraph -- I may have just got the wrong impression -- in the middle it says:

"A set of near-term and interim measures should also proceed as soon as possible.  These measures are expected to provide the required increase in transmission capability to permit the available power in the Bruce area to be transmitted to Ontario load centres until a long-term solution is in place."

But your clarification, as I understand it, is that near-term measures are long-term as well.

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  Whereas the interim measures are only interim.

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  And so again, the series compensation, to focus on that as an example, in this letter is, as in every other document, seen only as an interim measure.

MR. CHOW:  It's only interim measure because after the line comes in service, there is no need to use the capacity provided by the series compensation.

MR. KLIPPENSTEIN:  Now, Mr. Schneider, you have mentioned some of the assessment of alternatives.

Can you tell me whether -- and can you point to me or give to me any financial analysis of the cost-effectiveness of the new line that looked at it before the IESO's June 2006 paper that we mentioned, that we looked at?

Mr. SCHNEIDER:  No.  We didn't do that prior to June 2006.

MR. KLIPPENSTEIN:  And so we don't seem to have a serious financial analysis of cost-effectiveness prior to June 2006, and then once the IESO's 2006 report comes out in June, we see all the documents accepting that the line is the only solution.  Is that fair?

[Witness panel confers]

Mr. SCHNEIDER:  In the way we've described it and the way you have laid it out in the documents, is that what was looked at, first, was whether or not the options that were being developed -- and they were being developed over time.  They weren't all identified in June 2006 -- that we looked at specifically the OPA, IESO, and the technical folks at Hydro One, looked at the reasonability and the viability and the technical capability of the options.

And so the studies that -- and the reports that you are quoting from are primarily providing that information.  It's not to say that the financial information wasn't important, but it came at a step in the process, and it came when we went through the screening and evaluation exercise that we described last week, that we had also described back at the technical conference in October 2007.

MR. KLIPPENSTEIN:  Okay.  Thank you.

Then I want to ask another question from the cost-effectiveness or financial-prudence point of view.  And I think, Mr. Chow, you raised an approach in your earlier discussion with Mr. Stephenson last week, and I have included some transcript excerpts in this book.

If you would turn to page 58.  And that's page 61 of the transcript from May 1st, 2008, when you were being questioned by Mr. Stephenson.  And at line 8, he asks you:

"Now, just dealing with this from an economic perspective, as opposed to a technical perspective, as I understand it, one of the characteristics of wind generation is that virtually all of the cost of a wind turbine is a fixed cost, and virtually none of the cost, at least measured in the short-term, is a variable cost.  Is that consistent with your understanding?
"Answer:  Yes, that's my understanding.
"Question:  So from the perspective -- from a societal perspective, I take it, given the fact that a society has made the fixed-cost investment, from a societal perspective it is in society's interest to get every last bit of actual generation that comes out of a wind turbine.  Fair?
"Answer:  Fair, both in terms of zero cost, as indicated for the fuel, as well as it's green energy.  It is clean, displace any other form of energy."

Now, that pertains to wind power.  But I have included the next page, in which Mr. Stephenson asks you similar questions with respect to nuclear power.  And at line 13, Mr. Stephenson asks:

"Again, so from a society perspective, insofar as society is absorbing all of those fixed costs, it is in society's interests to get every last bit of generation out of a nuclear plant, assuming it's safely operated and all things being equal, fair?"
Answer:  Yes, I agree."

Mr. Chow, do you recall being asked those questions and giving those answers?

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  Now, let me ask about the phrase you use twice, or Mr. Stephenson asked twice, and to which you appear to agree, about getting every last bit of generation out.

That's actually been your working assumption in looking at the Bruce situation; is that right?

MR. CHOW:  Yes.  We are planning a transmission delivery system that's not intended to constrain the generation that's produced in the Bruce area.  The nature of the fuel there, in both case of nuclear and wind, is very low, as I replied to the two questions.

MR. KLIPPENSTEIN:  Now, the -- you didn't qualify your answer in that discussion with Mr. Stephenson.  Isn't it a little bit more complicated than that?

MR. NETTLETON:  Which answer are you talking about, Mr. Klippenstein?

MR. KLIPPENSTEIN:  Sorry.  In both of the references to "getting every last bit of generation out".

MR. CHOW:  The question was, if everything being equal, then based on the fact that everything being equal, of course you want every megawatt hours of wind and nuclear generation coming out from the Bruce.

MR. KLIPPENSTEIN:  Well, of course, the electricity, the generation -- the generated power doesn't just appear in, let's say, the GTA.  It has to be transmitted, right, obviously?

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  And that costs money, right?

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  And so to get every last bit of generation out of a nuclear plant or out of a wind-power plant costs money, in the form of transmission, right?

MR. CHOW:  Yes.  You would have to provide the adequate facility to get to, to allow the resources from the plant to be delivered to the system.

MR. KLIPPENSTEIN:  Yes.  And so it is possible, in some circumstances, that it makes sense to spend money to get most of the power out, whether it is nuclear or wind.  But it doesn't make sense to go further and get every last bit of generation out.  Is that fair?

MR. CHOW:  That's fair, but I believe a detailed assessment of that has to be made.


MR. KLIPPENSTEIN:  And that would be necessary and sensible to make such an assessment, because although it would be a shame to waste the last bit of energy - and we would all think so - it would actually be more wasteful financially to go after that last bit of energy in some cases, economically speaking; is that fair?


MR. CHOW:  That's fair.  But as long as everything is equal, in terms of reliability, safety, and all of the other aspects, operability -- but, again, the assumption that you would do that, it probably is not correct, for example, to assume that you get the average out.


MR. KLIPPENSTEIN:  I didn't say average.  I didn't say average.


MR. CHOW:  Or some portion of it out.  That's -- I believe by making assumptions that the transmission capability is good enough for the average, without demonstrating, in fact, truly that that average will give you most of the resources out of the Bruce.


MR. KLIPPENSTEIN:  So as I understand it, you are saying that we are in agreement that it may not make financial sense, depending on the circumstances, to get out the last bit of generation, but it is equally too simplistic to just assume the average?


MR. CHOW:  I agree it is too simplistic to just assume the average.


It also has to be -- besides the economic, one also has to look at the reliability and the technical aspect of the option, because a financial assessment is one aspect of the overall consideration.


Take a lesser option against an adequate long-term solution, such as transmission line against series compensation.  A big part of it is an issue of operability and reliability concern.  They are not equal.


[Witness panel consults]


MR. KLIPPENSTEIN:  Fair enough.  But based on what you have said in the last minute, it appears to me that when you agreed that it is in society's interest to get every last bit of generation out of the nuclear plant or the wind power plant, that probably should have been a bit more qualified, in terms of economics?


MR. CHOW:  Again, from the base of the question being asked, which is everything being equal, reliability being equal, operability being equal, then, yes.


But I think, again, I want to reiterate the decision isn't just purely on the one aspect.  We have to look at the overall solution from the reliability and economic.


MR. KLIPPENSTEIN:  Thank you.  And it is possible -- you know, I've just picked up on the words in the question Mr. Stephenson used about every last bit of generation.


Would you agree with that -- would you agree that it may be possible that it makes economic sense to get 98 percent of the generation out in certain circumstances and economic sense to leave the last 2 percent undelivered, all other things being equal?  Sometimes it could be that way; is that fair?


MR. CHOW:  That's fair.  But, again, a lot of this is hypothetical, in the sense of, Why 98 percent?  Why not 50 percent?  Ideally, I should be -- not a single megawatt should be left, ideally.


MR. KLIPPENSTEIN:  Now, in an ideal world, transmission doesn't cost any money; right?  That's the ideal world.


MR. CHOW:  Ideally, the winds should be blowing in Toronto.


MR. KLIPPENSTEIN:  Well, exactly.


MR. SKALSKI:  I think it is important to note, as well, the whole policy framework that is underpinning these decisions.  Mr. Chow has talked in the past about the directive that the OPA has received from the Minister.  One of the items in that directive was to minimize congestion, design the transmission system to minimize congestion.


There are other directives around sourcing additional renewable generation, especially wind, which is considered a so-called good thing for Ontario.  It wouldn't make much sense to under-design a transmission system to accommodate less than the amount of wind that is prescribed in that binding directive, which would effectively, then, frustrate the government's policy in regard to renewable generation.


MR. KLIPPENSTEIN:  Well, are you saying that that directive specifically and clearly requires this particular line?


MR. SKALSKI:  I think it is one element in the policy underpinning which has led to the application for the line.


MR. KLIPPENSTEIN:  I don't disagree that it is one element in the underlying policy framework, but I am not sure that I go with you as far as saying that, in fact, that directive directs this particular line.


Would you agree with me there is a fair number of steps of judgment in between that and this particular proposal?


MR. SKALSKI:  Yes.  There are a fair number of steps, but I also think it could be considered a backdoor way of hobbling the transmission system in order to frustrate government policy in a different area, if you were to under-design the transmission system so as it could not accommodate all of the wind.


MR. KLIPPENSTEIN:  Pollution Probe certainly supports wind power, so don't get me wrong, but Pollution Probe also thinks it may not be sensible to throw money at a wind power transmission line especially when it is consumers' money.


Wouldn't you agree with me that the factors you have mentioned are important, but part of it should be not making the automatic assumption that it is economically worthwhile to get 100 percent of the power out through transmission?  Would you agree with me that that is not an appropriate assumption?


MR. SKALSKI:  I think that the financial assessment, as we discussed, is one element of the overall decision, but it's not necessarily the overriding element.  It is one factor.


MR. KLIPPENSTEIN:  Would you -- I think, Mr. Schneider and Mr. Skalski, you have a bit of an economics bent, I think, based on your background.


Have you heard of the idea of sunk costs and sunk costs fallacy?  Does this make sense to you?  You are nodding.


Mr. SCHNEIDER:  Yes.


MR. KLIPPENSTEIN:  Is it fair to say that economists tend to agree that if you are making a financial decision, that, looking forward, you should not look at how much money you have already spent on this project; instead you should look at the costs and benefits looking forward, because the money you spent is gone.


That's the basic framework of sunk costs as an economist sees it; is that right?


Mr. SCHNEIDER:  That's generally the sunk cost fallacy that you mentioned.


MR. KLIPPENSTEIN:  The fallacy part refers to the fact that people like me tend not to be entirely rational that way.  We tend to feel like we have sunk costs, money, in there, and so we want to continue to take that into account when we're looking forward and we tend to slide into throwing bad -- good money after bad.  Is that fair?  That's why it is called a fallacy; right?


Mr. SCHNEIDER:  That's how you're describing it.  That's fine.  I acknowledge the description you have given.


MR. KLIPPENSTEIN:  Yes.  In fact, there is a little bit of a difference between the way economists analyze that sunk cost situation, and ordinary people like me tend to act a little differently; is that fair?  You are familiar with that, those two sides of that coin; right?


Mr. SCHNEIDER:  I think you're talking in a hypothetical language here.  If you can get more specific to the project, maybe I could be more helpful.


MR. KLIPPENSTEIN:  No, I am speaking hypothetically, because, you know, we're talking about getting every last bit of generation out.


What I am suggesting is that one must, and faced with that issue, look at the costs and benefits of getting 60 percent of it out, 80 percent of it out, 95 percent of it out, 100 percent of it out and financially analyze that.  Is that fair, Mr. Schneider?


MR. SCHNEIDER:  Give me a minute.


[Witness panel consults.]


MR. SKALSKI:  Mr. Klippenstein, could you repeat the question again? 


MR. KLIPPENSTEIN:  No, I can't.

MR. SKALSKI:  Mr. Klippenstein, could you repeat the question again?  

MR. KLIPPENSTEIN:  No, I can't.  When I am advising my clients, I frequently tell them to ask the lawyer to repeat the question, because the lawyer can never remember.  But...

MS. NOWINA:  I can read it if it is helpful.  Would you like me to read it back to you?

MR. KLIPPENSTEIN:  No, I remember certainly the train of thought.  

MS. NOWINA:  Okay.  

MR. KLIPPENSTEIN:  Mr. Schneider and Mr. Skalski, in the discussion that was had about it being in society's interest to get every last bit of generation out of a wind plant or a nuclear plant, it is normal to think about the nuclear plant or, in this case, the wind plant as being invested money or sunk costs which we must then not waste.  That's a common-sense reaction.  Is that fair?  

MR. SKALSKI:  Yes.  

MR. KLIPPENSTEIN:  But that's not -- and that leads us to suggest we should get every last bit of the generation out.  But that is not the end of the story, would you agree with me?  We in fact need to assess, when we're costing-out the transmission line, the benefits and costs of getting different levels of that generation out.  Is that fair?  That's basic economics, right?  

MR. SKALSKI:  Well, as I have indicated earlier, it is useful to do in a financial evaluation to confirm that it is appropriate to put in that much capacity, and we have done that in this application.  

Pollution Probe 9, for example, in that response indicates the locked-in energy and losses analysis, with a comparison across different measures that could be taken.  And it clearly shows that the line provides the highest -- or, sorry, the lowest net present value of costs overall or the highest savings, in terms of locked-in energy and losses.  

MR. KLIPPENSTEIN:  And so do you agree with me that that kind of locked-in energy, or I prefer the term undelivered energy analysis, is part of the question that needs to be answered?  

MR. SKALSKI:  Yes.  It is one element of the assessment, definitely.  

MR. KLIPPENSTEIN:  And that -- 

MR. SKALSKI:  And not the overriding element, necessarily, but it is one element.  

MR. KLIPPENSTEIN:  But that is different from the assumption that we should get every last bit of generation out, right?  

MR. SKALSKI:  I think, as Mr. Chow has tried to indicate in his discussion with Mr. Stephenson, they were talking at a fairly high and theoretical level, and all else being equal, this is what you would want to do.  

MR. KLIPPENSTEIN:  Fair enough.  But if you -- let me turn your attention, if you wouldn't mind, to the Pollution Probe document book at page 13, which is the December 22, 2006 letter from Mr. Carr to Ms. Formusa.  

And if you would look at the second sentence, which I have underlined, it says:

"The OPA believes that action must be urgently taken to ensure that there is adequate system capacity to permit all available generation in the Bruce area to be transmitted."

And let me just point to the word "all".  And this is somewhat similar to Mr. Chow's discussion.  And would you agree with me that it is easy to slip into non-cost-effective planning if one works on the assumption that "all available generation" should be transmitted.

Would you agree with me?

MR. SKALSKI:  Could I just have a moment, Mr. Klippenstein?

[Witness panel confers]

MR. CHOW:  The answer to your question, the letter, which is dated on December 22nd is talking about the need of a system to bring resource out, because the system is inadequate.  They identify a need to do -- to look at solutions, transmission solution.

In this particular letter, it is talking about the first set of solutions because of the lateness of the project to improve the Bruce area.  So it is detailing a set of near-term and interim solutions.

Now, at this point the forecast resources is coming in.  There is no reason to believe, at this time, that you will not get all the power out from the Bruce when it's nuclear power, which is at extremely low cost -- operating cost -- and wind, which have no costs, operating costs, practically none, and besides the fact that it's green power.

So at this point of the letter, it would be difficult to say, 'Please incorporate some of that energy.'

The intent, the objective, and it's consistent with the various directives issued to the OPA, is to get all the generation out.  There is no reason at this point to believe that you only should get some of the generation out.

Obviously, through the course of assessment and study and proposal of the preferred solution, a lot of the detail would be identified:  What capability is required?  How can one get that capability?

I believe the letter is really writing at this point that there are generation coming up at the Bruce.  There is a need to get that generation on to the system.  Much of that generation is committed.  A lot of generation is very low cost, operating cost.  Much of the generation is green, in the case of wind, and non-emitting, as in the case of nuclear.  There is no reason at this point in the letter to indicate that not all the generation should be delivered to the grid.

And again, the letter at this point is only talking about the near-term, the interim solution.  We've got to get going with some of this, because the generation is coming on.  That's the intent of the letter at this point.

MR. KLIPPENSTEIN:  Well, I am not sure I read the letter in the same way that you do.  The letter says on page 3 a new 500-kilovolt line from the Bruce area to the GTA is required.  And that is -- seems to be saying that Mr. Carr is quite clear in his mind that a new line is required, and furthermore, that is consistent with all the various documents we looked at.

So would you agree with me that the assumption, in the second sentence that I looked at, that the goal is to get all the available generation out, would tend to lead one to a new line, unless one looks at it more closely.  Is that fair?

MR. CHOW:  That's fair.  The intent is to get all the generation out of Bruce, to have a transmission system that is capable of doing that, and be consistent with the directive we received from the government.

MR. KLIPPENSTEIN:  Well, what about the interests of the consumer as to price?  What if a new line focused on getting absolutely all the generation out costs a lot more when you add and subtract anything, than another solution, other than a new line, which gets most or almost all of the power out?  Isn't that a legitimate question, from the cost point of view?


MR. CHOW:  Yes.  I believe we have done financial evaluation, looking extensively at the comparison between the new line, new Bruce-to-Milton line, and a lesser solution of series compensation, with such an interest in looking at, at least from the intervenors, on that solution.  And that has been -- the response to Energy Probe 29, for example, is one example of that; response to Pollution Probe; and also the Board Staff 3.4.  The Pollution Probe one escapes me.


MR. KLIPPENSTEIN:  Board Staff 3.4, for example, what is the topic of that?  I don't have the topic of that.


MR. CHOW:  Again, it's an economic comparison of the net present value analysis between the Bruce-to-Milton line and series compensation.


MR. KLIPPENSTEIN:  And that wasn't done before we have a series of letters from and papers from the various organizations that say the answer is a new line.  You didn't do those detailed net present value and locked-in energy calculations, did you, in detailed form, until 

you -- "you", until Hydro One prepared this application?


MR. CHOW:  Well, we have indicated in the development of the alternatives the series compensation was not an alternative.  It didn't meet the need.  I think because of the interests expressed by the intervenors, we looked at it more closely.


MR. KLIPPENSTEIN:  Thank you.  Madam Chair, I think I am going to switch to another topic.  I don't know what the Board's intention was in terms of breaking for lunch.  This would be one possible time.


MS. NOWINA:  It's probably an appropriate time to take lunch, Mr. Klippenstein.  So we will break now for one hour and return at 1:15.


--- Luncheon recess taken at 12:15 p.m.
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--- Upon resuming at 1:15 p.m.


MS. NOWINA:  Please be seated.

Did any matters come up during the break?  No?

Go ahead, Mr. Klippenstein.

MR. KLIPPENSTEIN:  Thank you, Madam Chair.

Members of the panel, I would like to ask you a few questions now on the topic of series compensation or series capacitors.

If you could, please, turn in the Pollution Probe document reference book to page 65.  This is an excerpt from a draft environmental study report for the class environmental assessment proceeding involving Hydro One's Nobel station.  At least, that is what it appears to be.

Does that look about right to you?

Mr. SCHNEIDER:  Yes.

MR. KLIPPENSTEIN:  And at page 2 of that draft report, which is page 67 of the Pollution Probe book, I have highlighted a number of items in the description of the undertaking, which I would just like you to refer your attention to, please.  It says:

"The proposed Nobel station will maximize the use of the existing 500-kilovolt transmission lines located between Sudbury and Barrie by increasing the power transfer capability of these lines by about 600 megawatts.  The station will employ series compensation technology."

Skipping a sentence:

"This technology, which has the effect of compensating the inductive reactants of long transmission lines, is not currently used in the Hydro One transmission system.  However, this technology is well-developed since the 1950s and has been successfully utilized by other utilities in North America and throughout the world."

And then the next page, which is page 68, appears to be, from that report, a photograph of a typical series capacitor station.

Can you tell me if that is what a capacitor station looks like, roughly?

MR. SABISTON:  Yes.  I confirm that that is what a series capacitor station looks like.

MR. KLIPPENSTEIN:  And the paragraphs I just read mention that the proposed use of the series compensation will increase the power transfer capability of these lines by about 600 megawatts; is that right?

MR. CHOW:  Yes, that is right.

MR. KLIPPENSTEIN:  Do you know from what to what?

MR. CHOW:  It's increasing the transfer capability from Sudbury to Toronto, from about 1,400 megawatts to roughly about 2,000 megawatts.

MR. KLIPPENSTEIN:  Thank you.

And those paragraphs mention that series compensation is not currently used in the Hydro One transmission system.  Is that accurate?  There is no present use of series compensation in Hydro One's system?

MR. CHOW:  That's true.

MR. KLIPPENSTEIN:  And I take it, is it still the case, as of today, that this plan is proceeding, and the intention is still to use series compensation in that usage?

MR. SABISTON:  Yes, I can confirm that.

MR. KLIPPENSTEIN:  And is it fair to say that that's seen as a more or less permanent part of that transmission line from here on?

MR. CHOW:  Yes, it is.

MR. KLIPPENSTEIN:  You have an estimated life span for that series compensation program for that line?

MR. SABISTON:  No, we do not.

MR. KLIPPENSTEIN:  But it would be fair to call it long-term?

MR. SABISTON:  I would be prepared to call it long-term.  When I said I do not -- I am not -- I meant I don't know whether it is 20 years or 40 years or 100 years, but it would be probably in the lower numbers.

MR. KLIPPENSTEIN:  Okay.  Then I would like to ask about the studies, and particularly the study by Mr. Woodford and colleagues related to possible use of series compensation in the Bruce-to-Milton area.

He -- or rather, a proposal was -- a request for proposal was put out for such a series compensation study approximately when?  Do you know?

MR. CHOW:  It was, I would say, either near the end of the winter of 2006 or in the spring.

MR. KLIPPENSTEIN:  Yes.

MR. CHOW:  No, it's --

MR. KLIPPENSTEIN:  I think I have the answer, I realize now, on page 69 of the Pollution Probe book.  There appears to be a request for proposal for the study dated March 1, 2007.

MR. CHOW:  2007.  Sorry for saying 2006.

MR. KLIPPENSTEIN:  Did you have something to do with this request for proposal, Mr. Chow?

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  Were you the main drafter of this?

MR. CHOW:  Yes.

MR. NETTLETON:  Madam Chair, this is touching areas related to panel 2.  Mr. Chow and Mr. Woodford are going to be on panel 2, dealing specifically with Mr. Woodford's report.  And I just remind my friend of that fact.

MR. KLIPPENSTEIN:  Yes.  My friend, I hadn't -- Madam Chair, I hadn't forgotten that.  And I may wish to ask specific questions of other members of this panel who may not be available tomorrow or to have other information.  I propose --

MS. NOWINA:  As long as it's not going to duplicate what you are going to do with the second panel, Mr. Klippenstein.

MR. KLIPPENSTEIN:  Yes, I hope not to duplicate.  I don't want to be caught asking a question which tomorrow is referred back to today or some other person.

On page 70 of the Pollution Probe book, in the request for proposal for the series compensation study, near the bottom there is a paragraph that begins "The use of series capacitors in Ontario system has been considered in the past".  Do you see that?

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  "Currently, there is a plan to use 

them on two 500-kilovolt single-circuit lines connecting the Barrie area to the Sudbury area in northern Ontario.  This application is a more conventional type, involving 50 percent compensation on long lines connecting two areas."

Can you explain why you say that Barrie-to-Sudbury usage is a more conventional type?

MR. CHOW:  It's not -- the system between Sudbury and Toronto consists of mostly two 500-kV lines, side by side.  In a situation like that, the expected demand on the series capacitor and the line is much more well-known.

For example, the -- with two lines running side by side, the loss of one line leads to the remaining line, essentially take up the total flow.  There isn't -- in the case of Bruce, there is 230 kV line.  There is a loop for London.  It's a very simple application where you got two lines, you lose one, the other one picks it up.  You know exactly the problem that you try to solve.

In a case here, the application is what's important with series compensation.  It's not the technology.  I said that many times.  The application here is for transient stability, which series capacitors provide a good solution.


Also, in this case here, the generation that you are incorporating is -- in northern Ontario is hydroelectric generation, mostly, and that type of generation does not have the same concern with subsynchronous resonance as you do with nuclear plant and coal plant in southwestern Ontario.


So for that reason, the application of series capacitor on the north-south, it's less complicated than it is used in southwestern Ontario.


The demand of the transfer level is also a lot lower.  We are talking about with the series capacitors they would be expecting to carry 2,000 megawatts, not in the case of southwestern Ontario where the Nanticoke-to-Longwood capacity would be expecting to carry twice that amount, 4,000 megawatts.  


So for all of those reasons, the application is not pushing the envelope of the technology.


MR. KLIPPENSTEIN:  And I take it Mr. Woodford, who eventually was awarded this contract, was aware of the differences and complications you have just mentioned; is that right?


MR. CHOW:  I guess he would answer that question himself.


MR. KLIPPENSTEIN:  Did you tell him those things?


MR. CHOW:  We have it as a description in the request for proposal.  That's the background information.


MR. KLIPPENSTEIN:  All right.  Going back -- going ahead to the next sentence in that request for proposal:

"Accordingly, while OPA is familiar with the conventional use of this technology, it is interested in receiving advice on the specific use proposed in southwestern Ontario to accommodate higher generation output from the Bruce area.  This application involves a critical system with large nuclear and thermal generating units and major load centres."


Did you draft that?


MR. CHOW:  Yes.


MR. KLIPPENSTEIN:  So you were communicating to the future consultant some of your concerns?


MR. CHOW:  The background information is in the RFP, which all interested consultants would be -- would have information on  which -- for them to assess the capability and analyze that system.


MR. KLIPPENSTEIN:  Right.  Is there something to this RFP beyond what I have copied here?  Is there more technical information?


MR. CHOW:  No.


MR. KLIPPENSTEIN:  But what you were doing when you put that in is communicating to the consultant some of your concerns about the use of series compensation in southwestern Ontario?


MR. CHOW:  Yes.  And, in a sense, letting the consultant know that this is the nature of the problem that he is -- if he is interested and intend to give us advice, would be -- could be looking at.


MR. KLIPPENSTEIN:  Right.  If I turn the page to underneath the heading "Scope and Tasks" under number 1, series capacitor, 1.1; do you see that?


MR. CHOW:  Yes.


MR. KLIPPENSTEIN:  You say:  

"Comment on the appropriateness of employing series capacitors on the 500 kV circuits at the 30 percent compensation level in the southwestern Ontario system to increase the transfer capability out of the Bruce GS, considering the criticality and complexity of this part of the Ontario system..."


I will just stop there.  Did you draft that as well?


MR. CHOW:  Yes.


MR. KLIPPENSTEIN:  Again, so you were alerting to the future consultant the criticality and complexity which you were concerned about?


MR. CHOW:  Yes.


MS. NOWINA:  Mr. Klippenstein, I just want to clarify.  Mr. Nettleton, you said Mr. Chow was going to be on panel 2?


MR. NETTLETON:  Yes, ma'am.


MS. NOWINA:  So, Mr. Klippenstein, I want to ensure that you are not covering ground here that would be more effectively covered with panel 2.


MR. KLIPPENSTEIN:  That's a concern.  I don't know.  I know Mr. Sabiston answered some questions today, and I don't want -- so I assume there is some knowledge -- there obviously is some knowledge on this panel of series compensation.


I also -- I want to ask some of them some direct questions about this report and they won't be there tomorrow.  So that's what I intend.


MR. NETTLETON:  Madam Chair, perhaps if we could get there, because right now the questions have all been about the terms of reference and the scope of the assignment that Mr. Woodford has been asked to carry out.


MS. NOWINA:  It does appear that might be more effectively handled when Mr. Woodford is here, especially since Mr. Chow will be there to answer the questions about the RFP.


MR. KLIPPENSTEIN:  I will try and separate out any such questions.


MS. NOWINA:  Thank you.


MR. KLIPPENSTEIN:  We have heard today, and in the past few days, some detailed descriptions of concerns about the use of series capacitors in southwestern Ontario.


My question to the members of the panel, and it may be more than just Mr. Chow - this is why I ask this today - were those various concerns communicated to Mr. Woodford and his colleagues before or during the conduct of the study?


MR. NETTLETON:  Just so that I understand the question, are you asking whether Hydro One communicated to Mr. Woodford about the concerns that OPA had raised?


MR. KLIPPENSTEIN:  I am just wondering whether Mr. Woodford heard those concerns, and I don't know whether it would have been Mr. Chow who would have or did discuss those and somebody from IESO or Hydro One.  I don't know.


We have heard a lot about collaboration.  I just want to know to what degree Mr. Woodford was briefed on these concerns. 


MS. NOWINA:  Maybe it would be helpful, Mr. Klippenstein, to find out how much the other panel members were involved, either in the request for proposal or in the working with the consultant on the proposal itself, and then that would help you to address your questions.


MR. KLIPPENSTEIN:  That would be useful.  Thank you, Madam Chair.


Mr. Sabiston, since I guess you have done some work with series compensation, did you have any discussions with Mr. Woodford or his colleagues in relation to his study?


MR. SABISTON:  No.


MR. KLIPPENSTEIN:  Did you have any correspondence or provide him with any written materials, or his colleagues?


MR. SABISTON:  No.


MR. KLIPPENSTEIN:  Mr. Skalski and Mr. Schneider, would the same answer apply to you?


MR. SCHNEIDER:  That's correct, the answer would be no. 


MR. SKALSKI:  The answer is no for me, as well.


MR. KLIPPENSTEIN:  Mr. Falvo?


MR. FALVO:  I don't believe we provided Mr. Woodford with any information.


MR. KLIPPENSTEIN:  So, Mr. Chow, I presume you did and I can deal with that in more detail tomorrow.


MR. CHOW:  Sure.


MR. KLIPPENSTEIN:  Thursday.


MS. NOWINA:  Right.  It would be very optimistic to think it would be tomorrow, Mr. Klippenstein.


MR. KLIPPENSTEIN:  As they say, sometimes an optimist is someone who doesn't understand what is really going on.


Now, I would also like to ask members of the panel other than Mr. Chow - and I don't care if Mr. Chow answers this today or tomorrow - about the conclusions of the report.


Mr. Sabiston, if you could turn to page 77 of the Pollution Probe reference book, which is where the final report entitled, "Due diligence study and development of high level planning specifications for the installation of 500 kilovolt series capacitor banks in the southwestern Ontario transmission network" is found, dated October 5, 2007.


Do you have that?


MR. SABISTON:  Yes, I do.


MR. KLIPPENSTEIN:  And Mr. Woodford and his colleagues in the summary describe in considerable detail, and later on, as well, various concerns about series compensation.


However, near the bottom of page 79 in paragraph 4, in the section entitled "Engineering Complexity", they say:  

"In spite of the precautionary measures that must be undertaken, series capacitors are an appropriate engineering facility that can be added to major transmission lines in the southwestern Ontario network to increase power transfer capability.  The technical issues that must be addressed, such as those outlined above and in this report, can be addressed with judicious due diligence and well-established and accepted engineering practice."

Mr. Sabiston, would you disagree with that conclusion?

MR. SABISTON:  I agree with the portion that states that they can be -- that the technical issues can be addressed with judicious due diligence and well-established and accepted engineering practice.  So, yes.

MR. KLIPPENSTEIN:  My question was whether you disagree, but it sounds like you in fact agree with that statement.

MR. SABISTON:  I agree with that particular statement.

MR. SKALSKI:  If I could just add, Mr. Klippenstein.  Mr. Woodford has submitted direct evidence himself, and he is on record as saying that -- this is at page 12 of 12 of Exhibit A, tab 5, schedule 3.  A question is asked of Mr. Woodford -- this is in relation to Mr. Russell's evidence prepared on behalf of Hassan.

The question to Mr. Woodford was:

"Do you agree with the manner in which he..."

And that would be Mr. Russell:

"...has portrayed the report referred to above?"

That is this particular report.

Mr. Woodford's response is:

"No.  His evidence..."

That's Mr. Russell's evidence:

"...does not fairly depict the content of the report.  The conclusions are that while series compensation can be introduced on the Ontario power grid, additional study is first warranted, and in any event, operational complexities will arise."

MR. KLIPPENSTEIN:  Thank you, Mr. Skalski.  I was going to raise that as well.  But if I could just go back, just to make sure I understand Mr. Sabiston's answers.

Mr. Sabiston, you appeared to be breaking it down into two sentences.  Can I understand that a little better?  Do you agree with Dr. Woodford's -- or Mr. Woodford's statement that:

"in spite of the precautionary measures that must be undertaken, series capacitors are an appropriate engineering facility that can be added to major transmission lines in the southwestern Ontario network to increase power transfer capability"?
Do you agree with that?

MR. SABISTON:  I agree with it to the point that it can increase power transfer capability within some bound.  The point I believe is that series compensation cannot increase the transfer capability to the extent that is required to incorporate the forecast generation.

MR. KLIPPENSTEIN:  All right.  Thank you.

And as I understood your previous answer, you also have no disagreement with Mr. Woodford's next sentence, beginning -- or which goes:

"The technical issues that must be addressed, such as those outlined above and in this report, can be addressed with judicious due diligence and well-established and accepted engineering practice."

I take it you don't disagree with that?

MR. SABISTON:  Can we talk about the specific issues addressed above before I provide the answer?  As I read that statement, it's referring to the issues in subsection 2, which is talking about subsynchronous resonance and tortional frequencies.

And so from that point of view, I agree -- I agree with the statement that, yes, series -- that provided that the technical studies are addressed, that we can deal with those issues.

MR. KLIPPENSTEIN:  So as long as the technical -- well, so your concern would be that the technical issues mentioned must be addressed?

MR. SABISTON:  Yes.

MR. KLIPPENSTEIN:  And I take it you agree that they can be addressed?

MR. SABISTON:  I agree that the technical issues referred to in Subsection 2 can be addressed.

MR. KLIPPENSTEIN:  And do you -- by limiting yourself in that way, are there other technical issues that you think cannot be addressed?

MR. CHOW:  If I could be of help here.  The terms of reference is looking at a study to look at the technology as it applies in southwestern Ontario.

Mr. Woodford was not asked whether the -- it is the appropriate solution for addressing the need that we have identified for the Bruce.

He was asked to say, if you put series capacitors in the southwestern Ontario system, the Bruce system, is it appropriate?  And what precaution would you need to take if you did do that?  It's not the question asking Mr. Woodford, is series capacitor the right alternative for meeting the need in southwestern Ontario?  That was not the focus of the study.

MR. KLIPPENSTEIN:  I don't think I suggested that, and I certainly didn't intend that particular question.

The reason I am asking this is because, despite all the difficult issues mentioned in Mr. Woodford's report, he appears to say, in a rather odd place here, that they will perform in southwestern Ontario.  I am just trying to understand who, if anybody, disagrees on that, and on what point, all right?  Do you understand?

MR. CHOW:  I agree with that statement, but I also wish to point out Mr. Woodford also comments on the fact that series capacitor is not as good as a new transmission line.

I am looking at the part of the summary where he commented on that.  On page 78 of the Pollution Probe evidence, which is page 2 of the due-diligence report, under the summary of that report, bullet point 1, system reliability, started off with:

"Generally adding series capacitor to existing transmission lines without adding additional circuit to accommodate increased power flows causes parallel circuit to be more highly loaded under contingency conditions.  This results in a higher average line and transformer loading, which can be thought of as an ever-growing stress on the network.  This widespread stress exacerbates the impacts of routine contingencies and the latent failure in grid imperfections that compounds them."

MR. KLIPPENSTEIN:  Thank you for pointing that out, Mr. Chow.  And I well know there are many, many, many instances in this description -- in this report talking about complications from using series capacitors in southwestern Ontario.  There are many.  I have read them.  Which is why I found it so interesting that he said, on page 3 at the bottom, what he said.  I can either discuss that with you today or tomorrow, but what I -- since the other folks on the panel won't be there tomorrow, I want to discuss that with them today.  And I...

MR. NETTLETON:  Madam Chair, it seems like the dialogue is as between Mr. Klippenstein and Mr. Chow.  Mr. Klippenstein has asked Mr. Sabiston whether he provided any input into this report.  His response was "no".  Mr. Skalski and Mr. Schneider also indicated that they didn't have a role to play, and so did Mr. Falvo.  So it strikes me that this dialogue is best saved for panel 2.

MS. NOWINA:  It may be, Mr. Nettleton.  I have a bit of a concern with that, because on page 80 of Pollution Probe's document, which is the acknowledgment of Mr. Woodford's report, it says "the comments received from OPA, Hydro One, and IESO significantly enhance this work".

So it appears that there may have been involvement, or there has been involvement, from Hydro One and the IESO in this work.  And therefore, I think I have to allow Mr. Klippenstein's questions.

MR. NETTLETON:  Thank you.

MR. KLIPPENSTEIN:  Madam Chair, I -- well, actually, I will ask a few questions of the panel.

I found some parts of this report somewhat at odds with other parts.  In particular, I found a lot of discussion about potential problems, and I found the conclusion on page 3, in Section 4, which seemed to sum it all up in a positive way.

I am wondering if the panel members from Hydro One would undertake to provide to me the comments provided to Mr. Woodford as referred to in the acknowledgement sections on page 4.


MR. NETTLETON:  Madam Chair, I'm not sure we're getting anywhere with that type of request, particularly when Mr. Schneider, Mr. Skalski and Mr. Sabiston have all indicated that they weren't the ones that had any input into this report.


It strikes me that the best person to talk to about the acknowledgement is the person making the acknowledgement in the first place, and that is Mr. Woodford.  It would strike me that if Mr. Woodford wants to clarify exactly what he's saying that significantly enhanced this work, it is, after all, Mr. Woodford's work.  It's not Hydro One's work.


So, again, the question would seem to be best put to the author of the report, not the other way around.


MS. NOWINA:  Well, what would be the implication to you, Mr. Klippenstein, if we did it that way?


MR. KLIPPENSTEIN:  The difficulty is that Mr. Woodford might feel nervous about giving basically confidentiality understandings or questions about comments he received, and he may say, I can't be authorized to deliver those comments without speaking with the authors of those comments.


I don't yet know who they are, so I -- there will be nobody from Hydro One on the panel tomorrow, I think, or from IESO.  So if I want to, as I do, ask for the comments of Hydro One and IESO, I can only do it today.


The reason I am asking for these comments is it appears to be an important issue.  We have heard time and again how series compensation has its problems in a complex southwestern Ontario system.


There are oft-expressed concerns in amongst panel members and in the evidence, and some of those seem to be reflected in the report in various ways, and yet Mr. Woodford says they seem to all be solvable.  It seems to me to be very, very important to this issue.  


And so I would like to see those comments, and the only people I can ask for them, I think, are these panellists, other than perhaps Mr. Chow.


MR. NETTLETON:  Madam Chair, let's be clear whose acknowledgements they are.  They are Mr. Woodford's acknowledgements.


Only Mr. Woodford is going to be in a position to know which comments he received that he is saying significantly enhanced this work, his work.


So it would strike me that it is not for this panel to address a report that they did not author and they did not speak to, in terms of what work and what inputs were received or provided and which ones Mr. Woodford has said has significantly enhanced this work.


It would strike me that the question is premature.  It should be asked to its author and for the author to explain what he meant when he said, "comments were received from OPA, Hydro One and the IESO that significantly enhanced his work".  I think that is a fair question of Mr. Woodford.


I don't think it is a fair question to ask for an undertaking to be made of this panel.


MS. NOWINA:  Give me a moment to confer with my colleagues.


[Board Panel confers]


MS. NOWINA:  Mr. Klippenstein, we think the questions are best put to Mr. Woodford, that you may request an undertaking for him, at that time, that the applicant should put him on notice that you are going to ask these questions and we can deal with it with the second panel.


MR. KLIPPENSTEIN:  Thank you.


Now, I believe I still do not have a clear answer from Mr. Sabiston on the second sentence that is underlined in section 4.


MR. SABISTON:  Please refer me to the sentence you are referring to.


MR. KLIPPENSTEIN:  Sure.  It is on page 79 with the Pollution Probe numbering, in paragraph 4.  The second sentence says, quote:

"The technical issues that must be addressed, such as those outlined above and in this report, can be addressed with judicious due diligence and well-established and accepted engineering practice."


My question, Mr. Sabiston, is:  Do you agree with that statement by Mr. Woodford?


MR. SABISTON:  And my answer is, yes, I do agree, providing that all of the provisos and caveats that are inherently in that sentence are respected.


MR. KLIPPENSTEIN:  Thank you.  Mr. Falvo, as a representative of the IESO, do you have -- do you disagree with the two sentences in the first part of the "Engineering Complexity" paragraph on page 3 of Mr. Woodford's report?


MR. FALVO:  No.  As I read the report, I understood it that each of the issues that he had identified have been solved independently in other areas, and so there is a known solution.  The collection of all of those will be complicated and we need to be careful.


MR. KLIPPENSTEIN:  Thank you.  Mr. Schneider and Mr. Skalski, do you disagree with those two sentences of Mr. Woodford's report?


MR. SKALSKI:  Much as I would like to have the expertise to be able to offer an opinion on it, I certainly don't.


MR. KLIPPENSTEIN:  I want your opinion, for what its worth.


MR. SCHNEIDER:  I am in the same position as Mr. Skalski on that.


MR. KLIPPENSTEIN:  Okay.  Is Mr. Girard still part of this panel?  Yes.  I wonder -- I'm sorry to have ignored you in your unusual seating area, but I wonder if I could ask the same question to you.


In other words, on page 3 of Mr. Woodford's report, under the topic "Engineering Complexity", the first two sentences, do you disagree with the opinion he states in those two sentences?


MR. GIRARD:  My answer is the same as Mr. Skalski's.  I do not have expertise in that area.


MR. KLIPPENSTEIN:  Okay, thank you.


Mr. Falvo, from the perspective of the IESO, having looked at the report and, I guess, both the potential problems identified and the potential solutions, do you have any remaining technical concerns about the use of series capacitors in southwestern Ontario, provided the studies and procedures recommended by Mr. Woodford were followed?

MR. FALVO:  No.  I think as I said before, we assessed the situation of series capacitors.  We have an SIA report on that.  We indicated what our analysis shows, in terms of the transfer capability that they provide.

That analysis is really a simulation of how the system operates.  It's not an analysis of the way individual pieces of equipment work.  We rely on the supplier and the asset owner to provide equipment that has an appropriate level of reliability and can be built and maintained and operated according to good utility practices.

So our assessment is based on how the system performs.  We said up to a certain level we're comfortable with the capability that series capacitors provide.  But as we said, they're far from the forecast need that OPA has identified.

MR. KLIPPENSTEIN:  Now, the request for proposals that you prepared, Mr. Chow -- and I don't know what other members of this particular panel will say on this issue -- address the series compensation level of 30 percent.

Now, a previous study, one or two, had looked at a much higher level of 70 percent, right?

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  That would result in an even larger increase to the transmission lines' capabilities.  Is that fair?

MR. CHOW:  I don't believe that's true.  Mr. Falvo's probably in a better position as to why the 30 percent is preferred over the 60.

MR. FALVO:  As we said when Hydro One first sent us an application to assess, they had -- they were asking for what they believed to be the maximum capability that could be used, and what we found and reported to them was that using that level of compensation would overload some circuits, specifically the Longwood-to-Nanticoke circuit.  And what we reported back is that a level of series compensation that would avoid that was closer to 30 percent.

MR. KLIPPENSTEIN:  And my question is whether there is something in between.  In other words, is it possible to have a workable series capacitor component that increases capacity on the line, more than 30 percent, perhaps using thyristors or something else?  Has that been investigated?  I mean, short of 70 percent, but higher than 30 percent.

MR. FALVO:  Our analysis showed above 30 percent would lead to overloads on the Nanticoke-Longwood circuit.  So 30 was the maximum that could be put on those lines without creating overloads there that would have to be resolved by some solution, rebuilding the line, for example.  So that was the maximum without incurring a significant increase in additional transmission investments.

MR. KLIPPENSTEIN:  Thank you.

Mr. Falvo, do you know who from IESO apparently corresponded or communicated with Mr. Woodford in the preparation of this report?

MR. FALVO:  I believe he was -- he was asking for some data and system models.

MR. KLIPPENSTEIN:  I'm sorry?

MR. FALVO:  I believe he was asking for -- he asked for some data and some system models that we provided that were consistent with previous studies.

MR. KLIPPENSTEIN:  Did you see his requests yourself?

MR. FALVO:  I don't recall seeing those requests.

MR. KLIPPENSTEIN:  Do you know who dealt with those in IESO?

MR. FALVO:  It would have been some of my staff members.

MR. KLIPPENSTEIN:  Mr. Skalski or Sabiston or  Schneider, do you know who apparently dealt with Mr. Woodford from your organization?

MR. NETTLETON:  Madam Chair, I thought we were through this.  I thought we were going to wait until Mr. Woodford was here so that he could explain who at Hydro One and what he provided -- what was provided to him that significantly enhanced this work product.  I thought that was the --

MS. NOWINA:  I was going to jump in if it went further than this, Mr. Nettleton.  We got the answer to the first one.  Maybe we can get the answer to the second one.  That is probably sufficient.

MR. KLIPPENSTEIN:  My only concern is that since there will be nobody from Hydro One on the panel tomorrow, if I do find out from Mr. Woodford this information, I can't do anything with it.  I mean --

MS. NOWINA:  We can ask for undertakings from Mr. Woodford.

MR. KLIPPENSTEIN:  But I can't ask for undertakings from anybody from Hydro One in that regard, is my concern.

MS. NOWINA:  It's Mr. Woodford's paper, Mr. Klippenstein.  And we can ask him for undertakings.  And if there is an issue, as you mentioned, in terms of confidentiality, we can deal with that as well.

MR. KLIPPENSTEIN:  Okay.  Thank you.

Members of the panel, we looked earlier at the document entitled "Hydro One comments on OPA's transmission, discussion paper number 5", dated December 22, 2006.  And that's found at page 17 of the Pollution Probe book.

That document has, at page 9 of its own pages and page 25 of Pollution Probe's document, several pages of concern, detailed concerns, related to long-term use of interim measures for the Bruce transmission system, including a section on use of series compensation.

Do you know, anyone on the panel, whether this paper was given to Mr. Woodford in relation to the work he did in this study?

MR. SABISTON:  I can't comment on what may or may not have been given to Mr. Woodford.

Mr. SCHNEIDER:  As I mentioned previously, this was a set of comments provided from Hydro One to the OPA with respect to their transmission discussion paper that they released in November 2006.

MR. KLIPPENSTEIN:  Thank you.

Members of the panel from Hydro One, in that document on page 4, page 20, Pollution Probe numbering, under 1.8, we read before that Hydro One's apparent position is that the IPSP must clearly state that the interim and near-term solutions identified in the transmission document are not sustainable in the long-term.

That appears to contradict, insofar as it relates to series capacitors, the conclusion of Mr. Woodford on the bottom of page 3 of his report.  Can anyone from Hydro One comment on that apparent contradiction?  Has Hydro One changed its view; namely, does Hydro One disagree with Mr. Woodford?


MR. SABISTON:  Mr. Klippenstein, I am not sure I understand your question.


MR. KLIPPENSTEIN:  The comments, the Hydro One comments on discussion paper number 5, say, under heading 1.8:

"The IPSP must clearly state that the interim and near-term solutions identified in the Transmission Document are not sustainable in the long term."


That would appear to contradict Mr. Woodford's statement about series compensation being potentially applicable to southwestern Ontario.


MR. SKALSKI:  I wouldn't say there is disagreement there, Mr. Klippenstein.  For one thing, on page 79 - that's Mr. Woodford's conclusion - the IPSP comments from Hydro One are on the IPSP or the transmission discussion paper.  So they're not the same thing.  


Secondly, as we discussed this morning, I think what you are seeing in Hydro One's IPSP comments are the concerns of the planning group within Hydro One for the interim measures regarding -- measure regarding series compensation.  The planning group has concerns, and I don't think those are contradicted by Mr. Woodford.


MR. KLIPPENSTEIN:  Sorry, which concerns are they that you think they're not contradicted by Mr. Woodford?


MR. SKALSKI:  I think those long series of concerns that we discussed this morning.


MR. KLIPPENSTEIN:  You're referring to the concerns listed in the discussion paper, on the comments on discussion paper number 5?


MR. SKALSKI:  Yes.


MR. KLIPPENSTEIN:  Which page are you referring to?


MR. SKALSKI:  Starting on page 25 under the heading "Concerns about long-term use of interim measures for the Bruce transmission system", and there are similar concerns expressed on page 44.


MR. KLIPPENSTEIN:  So, Mr. Skalski, there's quite a few and various concerns expressed in the comments on the discussion paper from page 25 to 27 and beyond, 29.


Are you suggesting that those are not disagreed with by Mr. Woodford's conclusion?


MR. SKALSKI:  Well ...


MR. KLIPPENSTEIN:  Let me try and put it this way.  I thought, Mr. Skalski - and I could be mistaken - you didn't disagree when Mr. Woodford's report says, and I will repeat the sentences again:

"In spite of the precautionary measures that must be undertaken, series capacitors are an appropriate engineering facility that can be added to major transmission lines in the SWO network to increase power transfer capability.  The technical issues that must be addressed, such as those outlined above and in this report, can be addressed with judicious due diligence and well-established and accepted engineering practice."


Mr. Skalski, you referred me to concerns on pages 25 to 29, somewhere in there, of the Pollution Probe book.  Do you disagree with Mr. Woodford's comments I just read you?


MR. SKALSKI:  I think what I am disagreeing with, Mr. Klippenstein, is taking one section of the conclusions out of context and saying that those -- that item 4 here supersedes the other items that are in the summary.


Mr. Chow has already indicated in item 1, paragraph 2, that Mr. Woodford talks about the difficulties inherent in adding series capacitors to the system.


So, in my reading of this summary, I don't see that item 4 somehow trumps the other concerns expressed elsewhere in the summary.  I think it is a collection of conclusions that are equally applicable.


MR. KLIPPENSTEIN:  Let me ask you, Mr. Skalski, when Mr. Woodford says "the technical issues that must be addressed, such as those outlined above and in this report, can be addressed", do you disagree?


He seems to refer, in a very broad way, to the technical issues outlined above and in this report.  He says they can be addressed.  Do you disagree, Mr. Skalski?


MR. SKALSKI:  Yes, I do.


MR. KLIPPENSTEIN:  Okay.  Can you identify one technical issue that Mr. Woodford apparently says can be addressed with which you disagree?


MR. SKALSKI:  Yes.  I am relying on Mr. Woodford's direct evidence, which I quoted earlier, in which he indicated that the similar cast on his conclusions that Mr. Woodford had tried to put was incorrect in his mind.


In answer 6, Mr. Woodford indicated that:

"Mr. Russell's evidence does not fairly depict the content of the report.  The conclusions are that while series compensation can be introduced on the Ontario power grid, additional study is first warranted and, in any event, operational complexities will arise."


So I think that is Mr. Woodford's own characterization of his report, and I would expect that that would be the best characterization to rely on.


MR. KLIPPENSTEIN:  I asked you a question, Mr. Skalski, which is:  Could you identify one technical issue which, in your view, cannot be addressed, contrary to what Mr. Woodford said?


MR. SKALSKI:  I am not in a position to do that, Mr. Klippenstein.


MR. KLIPPENSTEIN:  Why is that?


MR. SKALSKI:  I am not a technical expert.


MR. KLIPPENSTEIN:  But you disagreed with Mr. Woodford's sentence about technical issues.  You are, frankly, not qualified to disagree with him on that, are you?


MR. SKALSKI:  I am qualified to read his direct evidence and make a conclusion on that.


MR. KLIPPENSTEIN:  And can you point me, again, to a part of his -- Mr. Woodford's evidence which you say is not covered by Mr. Woodford's sentence on the bottom of page 79?  You seem to think that there are two different parts in Mr. Woodford's report there.  Can you identify one?


MR. NETTLETON:  Madam Chair, I thought Mr. Skalski's evidence has been quite clear.  He is not a technical expert.  He has said as much.


My friend keeps asking him questions about what part of this technical evidence he is disagreeing with or takes issue with, and he has been clear that the evidence that he is relying on is Mr. Woodford's direct evidence that has been filed in this proceeding, and he has now indicated to my friend, twice, what specific passage of that direct evidence.  


The question has asked and answered.  I think we should move on.  It strikes me that Mr. Klippenstein is continuing to try and relate what the evidence has been from Mr. Chow of this, not of Mr. Woodford's report being about southwestern Ontario; about a generic report about southwestern Ontario, about a generic report, about southwestern Ontario.  And Hydro One's comments, in particular, dealing with Section 2.3.6, found at page 23 of Pollution Probe's materials, dealing specifically with Bruce-to-Milton issues, and the concerns that are stated in that context.  

And now he is trying to relate the two, and the evidence from these witnesses have been, the two are unrelated.  It strikes me that we need to move on. 

MS. NOWINA:  Mr. Klippenstein, I am not sure why you wouldn't put these questions directly to Mr. Woodford, which might be helpful.  I am having difficulty understanding how this line of questioning is helpful.

MR. KLIPPENSTEIN:  I am happy to put these questions to Mr. Woodford, and certainly will.  On the other hand, I am interested that Hydro One witnesses can seem to have what I -- an interpretation of those parts of Mr. Woodford's report, which I don't understand, and such a strongly held position.  I am curious.  I don't understand why this report on series compensation should provoke that reaction.  And...

MS. NOWINA:  Well, in any case, they have given you their answers.  

MR. KLIPPENSTEIN:  I will move on, but I do wish to ask a few more questions of a different nature, if I may.

MS. NOWINA:  All right.  

MR. KLIPPENSTEIN:  Hydro One representatives on the panel, are there any in-house or employees of Hydro One who would be experts in series compensation?  

[Witness panel confers]  

MR. SABISTON:  We have a planning group within Hydro One, of which I am a member of, that does studies involving series compensation.  However, I would not use the term "expert" when I describe that.  

MR. KLIPPENSTEIN:  Can you tell me, Mr. Sabiston, I look at the appendix to Mr. Woodford's report, and I see hundreds of instances all over the world of series compensation being used for decades, including in other provinces, of Manitoba, and yet there has never been one in Ontario.  Why is that?  Do you know?  

MR. SABISTON:  Okay.  Well, first of all, let me put it on the record that Hydro One is currently constructing a series compensation project on the north-south transmission from Sudbury to Barrie.  And so to say that we have never considered it would be a fallacy, because we are indeed -- we are indeed building a project using series compensation.  

The reason why it has not been employed up until now is there has never been a project that -- a project where the use of series compensation would have been appropriate.  

MR. KLIPPENSTEIN:  And so hundreds have been built all over the world, including B.C. and Manitoba and Quebec, and there has never been a need for one in Ontario?  

MR. SABISTON:  That is correct.  

MR. KLIPPENSTEIN:  Have you ever been to a conference on series compensation?  

MR. SABISTON:  I have never been to a conference dedicated to series compensation.  

MR. KLIPPENSTEIN:  Have you ever been to a panel on series compensation?  

MR. SABISTON:  No, I have not -- never been to a panel on series compensation.  

MR. KLIPPENSTEIN:  Has anyone in your planning group or anyone at Hydro One, to your knowledge?  

MR. SABISTON:  We have had seminars from manufacturers -- several manufacturers on series compensation, of which I have been to one or more of them.

MR. KLIPPENSTEIN:  When was the first one that you know of?  

MR. SABISTON:  I cannot recall the precise date, other than it would have been a number of years ago.  

MR. KLIPPENSTEIN:  And do you know which manufacturer?  

MR. SABISTON:  We've had seminars on series compensation from both ABB and Siemens.  Right.

MR. KLIPPENSTEIN:  And did you -- who else was at these seminars, in your group?  

MR. SABISTON:  Other staff from my planning group.  

MR. KLIPPENSTEIN:  How many?  Do you know?  

MR. SABISTON:  One in particular that I recollect, which was in April of 2005, was attended by 15, more or less.  

MR. KLIPPENSTEIN:  Do you know any seminars before that, 2005?

MR. SABISTON:  Yes, I do.  

MR. KLIPPENSTEIN:  Do you remember when?  

MR. SABISTON:  No.  I cannot recall the precise date.  

MR. KLIPPENSTEIN:  And has there been any follow-up with Hydro One with Mr. Woodford after his report, which was in October?  

MR. SABISTON:  There has been no follow-up with Hydro One with Mr. Woodford.  As it has been stated several times, Mr. Woodford was employed by the Ontario Power Authority, not Hydro One.  

MR. KLIPPENSTEIN:  So Hydro One has made no efforts to further explore the technical possibility of series capacitors, other than reading that report?  

MR. SABISTON:  There has been no specific follow-up with Hydro One to Mr. Woodford, although, with the issue of projects involving series compensation, I again point to the project in Nobel.  

MR. KLIPPENSTEIN:  Right.  Has Hydro One contacted Mr. Woodford to seek clarification on any of the issues identified by Mr. Woodford in October?  

MR. SABISTON:  No.  

MR. KLIPPENSTEIN:  Has Hydro One contacted any other outside consultant to explore the possibilities of series compensation since the date of Mr. Woodford's report, to your knowledge?  

[Witness panel confers]  

MR. SABISTON:  Not to this date.  However, if the Ontario Power Authority should make the decision to direct Hydro One to employ series compensation once the interim measures, we will, at that time, contact manufacturers and other experts on series compensation, as well as conduct or have conducted the studies that Mr. Woodford refers to in his report that must be conducted before we can install this technology.  

MR. KLIPPENSTEIN:  Has Hydro One taken any steps whatsoever, in any form, to begin any of the studies identified by Mr. Woodford as being necessary for series capacitors?  

MR. SABISTON:  No.  

MR. KLIPPENSTEIN:  All right.  Thank you.

Is there anything stopping Hydro One from doing that?  

MR. SABISTON:  Hydro One, as of today's date, does not have direction from the Ontario Power Authority to install series compensation.  Hence, we are not actively pursuing the project.  Therefore, we're not doing the studies.  

MR. KLIPPENSTEIN:  Thank you.  I would like to ask some questions -- just a few questions about wind power.  And if you could turn, please, to the Pollution Probe reference book K3.1, page 224?  This is a final report on Ontario wind integration study, reporting to Ontario Power Authority, the IESO and Canadian Wind Energy Association.


I have excerpted, I think, two pages.  If you could turn, please, to page 228, which is page 1.2 of the study?


Mr. Chow, are you familiar with this study?


MR. CHOW:  Not myself.


MR. KLIPPENSTEIN:  It makes some comments about capacity values for wind, and I just wondered whether you, since you have spoken about wind, have any comments.


The first bullet point under "Key Study Findings" says, quote:

"The average capacity value of the wind resource in Ontario during the summer peak load months is approximately 17 percent.  The capacity value ranges from 38 percent to 42 percent during the winter months, November to February, and from 16 percent to 19 percent during the summer months, June to August."


Mr. Chow, does that coincide with your understanding?


MR. CHOW:  Yes.  It is similar to the type of number that we provided to Pollution Probe in their interrogatories.


MR. KLIPPENSTEIN:  Do you know if those numbers came from this report?


MR. CHOW:  I don't know.


MR. KLIPPENSTEIN:  Then dropping down a sentence:

"The overall yearly capacity value is approximately 20 percent for all wind penetration scenarios.  In other words, 10,000 megawatts of installed nameplate wind capacity is equivalent to approximately 2,000 megawatts firm generation capacity."


Do you agree with that, Mr. Chow?


MR. CHOW:  Yes.  For generation adequacy study, that would be the level that the wind generation would be dependent on.


MR. KLIPPENSTEIN:  So for generation adequacy purposes, that would be an appropriate number to use?


MR. CHOW:  Yes.


MR. KLIPPENSTEIN:  Would you agree with using that for transmission planning?


MR. CHOW:  I don't agree with that.


MR. KLIPPENSTEIN:  Pardon me?


MR. CHOW:  I do not agree with that.


MR. KLIPPENSTEIN:  Okay.


MR. CHOW:  I can't see how a system having 10,000 megawatts of wind can be incorporated by 2,000 megawatts of transmission capacity.  I just can't see that.


MR. KLIPPENSTEIN:  Well, is it fair to say it can be partially incorporated?


MR. CHOW:  Yes, but it's pretty low.  You're talking about 20 percent of installed capacity, so you're building a transmission line that is good for 2,000 megawatts.  You try to use that to deliver 10,000 megawatts of wind generation.


MR. KLIPPENSTEIN:  Presumably the 10,000 megawatts would vary widely over periods, which is why they have the 2,000 megawatt figure here, though; right?


MR. CHOW:  Again, in a sense, I disagree for transmission planning purpose.  I don't disagree for generation adequacy purposes.


Transmission by nature is very locationally specific.  On a system-wide basis for generation, wind can be diverse across Ontario, so it is different kind of planning.


MR. KLIPPENSTEIN:  Okay.  Turning the page to page 229, I have underlined at the bottom:

"The value of the wind during the peak hours of the day is generally consistent with the overall average winter and summer capacity values of 40 percent and 20 percent, respectively."


That is roughly the same as approximately the figures I just read to you.  Do you agree with that reference to consistency?


MR. CHOW:  I can't comment on that.


MR. KLIPPENSTEIN:  If you turn the page to page 230, Pollution Probe's document book has a copy of PowerLine Connections Interrogatory No. 20.


They have asked for -- well, you have answered:

"The number of days that the Bruce nuclear stations and Amaranth and Kingsbridge wind farms were simultaneously producing at or about peak capacity during 2007 are as follows:  For the month of January 2007 there were no days in which the Bruce nuclear stations and the two wind farms were all simultaneously producing at peak."


Is that right?  Is that your understanding?


MR. FALVO:  Yes.


MR. KLIPPENSTEIN:  Likewise, for February and March?


MR. FALVO:  Yes.


MR. KLIPPENSTEIN:  So for those three months there were no days in which those generation resources all produced at their peak at the same time?


MR. FALVO:  These are historical, actual data.


MR. KLIPPENSTEIN:  Yes.  Then we do have some days, two days in April, four days in May, ten in June.  July is nine.


So during the summer, there were months where there would be four or nine days when there the resources all produced peak together; right?


MR. FALVO:  Yes.


MR. KLIPPENSTEIN:  Then again in October, November and December, in three months we have just one day where this happens; right?


MR. FALVO:  Yes.


MR. KLIPPENSTEIN:  Okay.


Then, members of the panel, I wonder if you could turn the page to Pollution Probe document book number 231.  There is a copy of the evidence filed by Pollution Probe consisting of a report prepared by Robert Fagan and Peter Lanzalotta dated April 18th, 2008; do you see that?


I wonder if I could ask you to turn to page 6 of that report, and I am going to ask you if you agree or disagree with some of the comments in the report.


On page 6 of that report in the second paragraph, Mr. Lanzalotta and Mr. Fagan say:

"The underlying nature of aggregate resource output for both the nuclear and wind resources in the Bruce area is such that it is highly unlikely, if not almost technically impossible, given wind variation that in aggregate all such resources would be operating at their maximum continuous rate at any one time."


Do you agree with that?


MR. FALVO:  Well, no.  From the data you just showed, they did occur.  In fact, it was interesting to note that they were completely the opposite of the study, which was simply forecasted data, which means that there's a large variability.


MR. KLIPPENSTEIN:  And that's with two wind farms.  Will you agree that with more wind farms, there would be more diversity and the number of days when all were peaking at the same time would decrease proportionally?


MR. FALVO:  And their average factor would likely increase, as well.


MR. KLIPPENSTEIN:  Right.  But the days in which all peak at the same time would decrease, right, with more wind farms?


MR. FALVO:  I'm not sure.


MR. KLIPPENSTEIN:  Doesn't that follow from the diversity of wind and having more wind farms?

MR. FALVO:  Probably, yes.

MR. KLIPPENSTEIN:  Yes.

And with wind farms in Bruce, they would be located in different enough places and with enough additions so that there would be quite large variations, or significant variations, between performance on -- performance patterns on any given day.  Is that fair?

MR. FALVO:  No, I am not sure about that.  The whole Bruce area, it has a very -- fairly good wind profile, and I am not exactly sure how far apart they would need to be to be able to say that they are diverse enough that they're operating independently.

MR. KLIPPENSTEIN:  So you are not sure?

MR. FALVO:  No.

MR. KLIPPENSTEIN:  And the next sentence, in the report by Mr. Fagan and Lanzalotta, says:
"However, this is the framework on which Hydro One is presenting its case in favour of the proposed Bruce-Milton 500-kilovolt double-circuit."

In other words, the assumption is that all such resources would be operating at their maximum contiguous -- continuous rating all the time.  Is that fair?

MR. CHOW:  I believe what we are -- in the framework the Hydro One OPA is presenting for the Bruce-to-Milton line, is that the planning is based on installed generation capacity up at the Bruce.

MR. KLIPPENSTEIN:  And that is equivalent to an assumption that, in aggregate, all such resources would be operating at their maximum continuous rating at all times.  Is that fair?  That is an equivalent -- that's what it amounts to.

MR. CHOW:  Yes.  It will permit that when all the resources where the capacity is installed is indicated, when it is all generating, the transmission system would have the capability to bring all that generation out for planning purposes.

MR. KLIPPENSTEIN:  Now, Messrs. Fagan and Lanzalotta say in the next paragraph that planning transmission, using the assumption for the figure that all resources would be operating at their maximum rating at any one time:

"distort the operational reality of the Bruce area transmission and resource system by implying that the full MCR rating of Bruce area aggregate generation is always available for energy delivery".

Do you agree with that?

MR. CHOW:  I don't agree with that.  Again, for planning the transmission system, our belief is to plan the system with sufficient capability for the total installed capacity of the resources of the Bruce.

MR. KLIPPENSTEIN:  And isn't it true, as they say, that since that lining up of events -- well, let me put it this way.  When the -- when all the generation resources, which the transmission line assumes, are all operating, do you have an estimate of how many days per year all such resources would be operating at their maximum continuous rating?

MR. CHOW:  No, I don't, but we also need to understand that the transmission system itself is not operated at all times with the design capability.  There is many time on the system, the element that can be out of service.  It could be operating condition that require, it provides less capability than designed for.

In planning, the practice is to plan to the installed capacity, in order to cater for the fact that there are, not at all times, the system have the capability to deliver as designed.  It is no different than the generation may not be on all the time.  Neither is the capability of the transmission system.

This has been the practice in the past, where you -- if you plan a system to such a level where even under normal conditions you have difficulty getting the transmission out, then during the real operation -- and this is from a planner's perspective -- when that system is hand to the operator, when a real live system takes over, where there are outages on the system, where there are inability to provide some reactive support, this has to be taken into account, the fact that when you plan a system where there is absolutely no margin, no ability to incorporate the system, with maximum facility, then during the other times it is going to be much worse than that.

MR. KLIPPENSTEIN:  Are you saying that using the nameplate capacities is actually a proxy for something else, which is a margin of contingency and safety?

MR. CHOW:  Yes, in that way.  But I always -- the way I would look at it, if you plan below that, you are already planning for congestion.  You are planning for the fact that you operate the system much closer to its capability at all times.

It doesn't have the same margin.  That is not the practices that -- how people typically plan a transmission system to incorporate large generation.

MR. KLIPPENSTEIN:  Well, if nameplate capacity is really a proxy or substitute for the real thing, which is the appropriate margin, why don't you calculate the appropriate margin using real factors, rather than nameplate capacity?

MR. CHOW:  When the current standard, which has been developed over time, take into account the fact that the system planned for installed capacity is robust enough most of the time under real operating conditions.  It's a deterministic criteria.  It is no different than the criteria that Mr. Falvo spoke about, testing for certain contingencies.  Not testing whether they are actually -- have a certain probability of occurring.  It is designing for certain robustness to the system that could withstand certain level of contingencies.

MR. KLIPPENSTEIN:  Well, as I started out saying today, that if one is concerned about cost-effectiveness of this system, it seems to me it would be quite possibly more cost-effective to plan for what you are actually trying to get, which is the contingency, rather than using nameplate capacity with this, for example, fiction that all of the wind and generation will all peak at the same time.

MR. FALVO:  Well, that's not a fiction.  It does happen.  It just doesn't happen as frequently as you would like.  But it does happen.  What Mr. Chow has said is that if you don't plan for the full generating capability, you will plan for some congestion.  So then it is just a question of how much congestion and how affordable it is.

And we have said that the transmission isn't fully available either.  We're not talking about contingencies.  Those happen infrequently, but they have to be designed for.  But there are many pieces of equipment that need maintenance, and all of those will contribute to derating the transmission at any one point.

And the locked-in energy assessment is the financial evaluation that will demonstrate the value of one plan over another, in terms of getting the energy out.

MR. SKALSKI:  That's right.  And the locked-in energy assessment here clearly indicates that the line is the better alternative, because it provides the greatest level of savings of locked-in energy and losses.

MR. KLIPPENSTEIN:  I will get to that.  But Mr. Falvo, given the projection that the Bruce area may have both nuclear and a variety of wind farms, do you have any prediction that there will be any days on which all those resources are at peak, given the variety of wind farms?

MR. FALVO:  Well, you have the actuals from 2007 that had several days.

MR. KLIPPENSTEIN:  But I am talking about the amounts of generation that the line is being planned for.  Those are larger numbers.

MR. FALVO:  Well, then I guess we would have to factor in, if it isn't a line, what is it?  And how many other things will contribute to derating that plan on a given day, because of maintenance and other system conditions.

MR. KLIPPENSTEIN:  Right.  Do you have any analysis of that?

MR. FALVO:  Well, we have analyzed the alternatives that have been discussed in this application.

MR. KLIPPENSTEIN:  Madam Chair, I don't know if this would be an appropriate time for the afternoon break.

MS. NOWINA:  We can do that, Mr. Klippenstein.  We will take our afternoon break now and resume at 20 minutes past 3:00.

--- Recess taken at 2:50 p.m.

--- Upon resuming at 3:20 p.m.


MS. NOWINA:  Please be seated.  Go ahead, Mr. Klippenstein.


MR. KLIPPENSTEIN:  Thank you, Madam Chair. 


I understand from over the break that Mr. Sabiston has something to add to the discussions we had, if that's correct, with your permission.


MS. NOWINA:  Certainly.


MR. SABISTON:  During the afternoon session, I inadvertently gave an incorrect response to one of Mr. Klippenstein's questions, so I wish to correct the record.  In fact, I attended a results meeting at the Ontario Power Authority offices in the spring of 2007, with Mr. Woodford, and at that time I provided verbal comments to the presentation on the draft report that Mr. Woodford was presenting.


So in that regard I did have some input into Mr. Woodford's report.


MS. NOWINA:  Thank you, Mr. Sabiston.


MR. KLIPPENSTEIN:  I may have one or two follow-up questions from that, if I may.


MS. NOWINA:  All right.


MR. KLIPPENSTEIN:  Thank you, Mr. Sabiston.  Did you provide any written comments at that time or -- before or after to Mr. Woodford?


MR. SABISTON:  Yes.  I provided some written comments to a consultant who is project managing the project for the Ontario Power Authority.


MR. KLIPPENSTEIN:  Who is that consultant?


MR. SABISTON:  That was Ben Li of Ben Li & Associates.


MR. KLIPPENSTEIN:  I am going to ask if you would provide me with copies of those comments, if they're available.


MR. SABISTON:  That may take some time to do, but I can -- that may be possible.


MS. NOWINA:  Take an undertaking, Mr. Millar?  Undertaking number, Mr. Millar.


MR. MILLAR:  Yes.  I apologize, Madam Chair.  Undertaking J3.1.  Mr. Klippenstein, could you repeat the undertaking, please?

UNDERTAKING NO. J3.1:  PROVIDE COMMENTS OF MR. SABISTON MADE TO MR. LI IN RESPECT TO THE WOODFORD PRESENTATION.


MR. KLIPPENSTEIN:  Is it fair to say, Mr. Sabiston, you would use best efforts to provide copies of the written comments you made in regards to the Woodford report?


MR. SABISTON:  Okay.


MR. NETTLETON:  Not to get too technical here, but best efforts is like walking on water.  I think it is reasonable efforts to take whatever comments he provide to Mr. Li in respect to the Woodford presentation that he attended.


MS. NOWINA:  It sounds to me like more or less the same thing.  Are you all right with that, Mr. Klippenstein?


MR. KLIPPENSTEIN:  I am looking for a word between "reasonable" and "best".


MS. NOWINA:  I think either one will do, and we will figure it out when we get there.


MR. KLIPPENSTEIN:  Okay, make reasonable and substantial efforts.  How is that?


MS. NOWINA:  I had no doubt that they would do anything but.


MR. KLIPPENSTEIN:  Do you know, Mr. Sabiston, if any of your comments, the sentences or parts thereof made their way verbatim into the report?  


MR. SABISTON:  I can't recall if that's the case.


MR. KLIPPENSTEIN:  Do you recall at that meeting that you mentioned whether Mr. Woodford was, in general, of the view that series compensation was workable in southwestern Ontario?


MR. SABISTON:  I do not recall.


MR. KLIPPENSTEIN:  Do you recall if you expressed concerns to Mr. Woodford at that meeting about the workability of series compensation in southwestern Ontario?  


MR. SABISTON:  My recollection is that I, once again, provided the concerns about the workability of series compensation in this heavily-meshed system that we call southwestern Ontario.


MR. KLIPPENSTEIN:  And having had these interchanges with Mr. Woodford, is it your view that series compensation is workable, technically speaking, in southwestern Ontario?


MR. SABISTON:  I believe I gave that answer before, in that if all the caveats and conditions that are inherent in Mr. Woodford's statement are followed, it would be.


MR. KLIPPENSTEIN:  Thank you.


Do you have any recollection of other people -- who the other people were at that meeting?


MR. SABISTON:  Okay.  There was -- like, from Hydro One there was a person there who reports to me, and staff from the IESO were also there.


MR. KLIPPENSTEIN:  Do you remember who from IESO were there?


MR. SABISTON:  Okay.  My recollection is that Peter Drury from the IESO was there. 


MR. KLIPPENSTEIN: Drury, D-R-U-R-Y?


MR. SABISTON:  Correct.


MR. KLIPPENSTEIN:  If I could direct your attention, again, to the report of Fagan and Lanzalotta at page 239 of Pollution Probe document book, please, the last sentence on that page refers to figure 3, I think, which appears on the subsequent page.


If you could have a quick glance at the graph on page 240, and then on page 239, Mr. Fagan and landowners say in the last sentence:

"This high-level snapshot indicates that near-term improvements plus series compensation and use of the Bruce special protection system allows for enough capacity to transmit the Bruce area resources when one assumes aggregate capacity factors of 95 percent for Bruce nuclear, eight units, 6,400 megawatts MCR, and 50 percent for wind.  Existing, committed and future wind equals 1,700 megawatts."


Now, assuming for the moment their assumption of 95 percent aggregate capacity factors for Bruce nuclear and 50 percent for wind, would you disagree with their conclusion in that sentence?


MR. CHOW:  I would disagree, in that the solution is assuming that generation rejection would be used as a long-term solution.


MR. KLIPPENSTEIN:  Well, okay.  You disagree with that part of it, I take it?


MR. CHOW:  Yes.


MR. KLIPPENSTEIN:  Your position is noted, but I just want to see if you have any other specific disagreements with that sentence beyond that.


MR. CHOW:  Again, this is the -- the wind capacity factor of 50 percent used for purpose of planning is a number chosen by your consultant for illustrating the -- this figure.


I have no comment would I agree or disagree with the 50 percent.  It is an assumption that was made, and with that, you get this figure.


MR. KLIPPENSTEIN:  Okay, thank you.  You said you don't have a comment one way or the other on the 50 percent.  Did you think the 50 percent is a not unreasonable assumption for wind for this type of calculation?


MR. CHOW:  No.  My comment is, for the purpose of planning the transmission of Bruce, it should be 100 percent.


MR. KLIPPENSTEIN:  Okay.


If you could turn the page, please, to 240, under the heading of "Impact of no or only partial refurbishment of Bruce B units".  And if you could turn the page to Figures 4 and Figures 5, which review two scenarios, again, using the same assumptions as in Figure 3; namely, 95 percent capacity factor for nuclear and 50 percent for wind.  And then assume no Bruce B refurbishment in Figure 4 and two units of Bruce B refurbishment in Figure 5.

Would you agree with me that using those assumptions, the 95 percent/50 percent and no Bruce B and two Bruce B, that the line, with near-term measures and series compensation and the special protection scheme, then is adequate for the power?  

MR. CHOW:  No, I don't think it is adequate, for the same reason I commented on the previous figure.  

The reason that this is not adequate is that if you apply 100 percent wind to installed capacity for the wind and the nuclear, then the time period up to about 2017, you were not able to meet the need with this option.  

MR. KLIPPENSTEIN:  But even using your assumptions of 100 percent wind and 100 percent nuclear, assuming no Bruce B refurbishment, then after a few years the line is adequate for the demand; is that right?  Or for the generation; is that right?  

MR. CHOW:  That's correct.  But again, the period before that, that system would not be adequate.  

MR. KLIPPENSTEIN:  But if there is no Bruce B refurbishment, then the problem is limited to a few years; is that right?

MR. CHOW:  Well, the few years is in the order of five years. 

MR. KLIPPENSTEIN:  Five years. 

MR. CHOW:  Assuming the refurbishment schedule is as shown.  There is nothing to say that those units could not run longer, assuming that they are not going to get refurbished.  

MR. KLIPPENSTEIN:  Right.  So the assumption -- on the assumption that -- or if we look into the future and look at a scenario in which Bruce B is not refurbished, then we have a transmission problem or constraint for five years; is that right?  

MR. CHOW:  For five years for the transmission constraint issue, I agree.  

MR. KLIPPENSTEIN:  Yes.  That's using Hydro's assumption of 100 percent wind and 100 percent nuclear, right?  

MR. CHOW:  Yes.  

MR. KLIPPENSTEIN:  And using the assumptions in Figure 4 and Figure 5 instead -- namely, 95 percent nuclear and 50 percent wind -- then those five years of a bottleneck also don't exist without Bruce B refurbishment, right?  

MR. CHOW:  Sorry, I don't quite get to the answer with Bruce B refurbishment.  

MR. KLIPPENSTEIN:  Let's just change the two assumptions from our previous discussion, so that again, assuming no Bruce B refurbishment and assuming 95 percent nuclear instead of 100 percent, and assuming 50 percent wind instead of 100 percent, then even that five-year constraint or bottleneck that we looked at a minute ago would not exist transmission wise; is that right?  According to Figures 3 and 5 -- sorry, 4 and 5.  

MR. FALVO:  I would disagree with that, because you're stating capacity factors which are averages.  All those mean is that over a time period, the energy that you get out of a generator would be the same as what you would get out of a generator that was rated at the number you are using here in your assumption, 95 percent or 50 percent.

It doesn't mean that the wind will operate only at 50 percent of its capacity factor.  It just means that the energy you get, if you had a wind farm that had a wind profile of 50 percent capacity factor, is that you would get the same energy as if you had a generation facility that was running at the equivalent of 50 percent around the clock.  

So there will be times when it will be higher, and there will be times when there will be bottling.  And again, to remind you that what you've got are the transmission limits that don't account for any potential reductions to that transfer capability due to outages and other things on the transmission system.  

MR. KLIPPENSTEIN:  Thank you.  

And on page 242, the second paragraph states:

"Using reasonable assumptions for operational conditions on the aggregate output of Bruce nuclear and Bruce wind resources at any given time, the amount of transmission available without the proposed line is adequate to deliver output of eight nuclear units (6,400 megawatts MCR) and 1,700 megawatts (rated capacity) of wind, with likely little undelivered energy."

Do you agree with that?

MR. CHOW:  No, I don't.  I don't agree with that.  

MR. KLIPPENSTEIN:  Why not?  

MR. CHOW:  For all the same reasons we have spoken of already, that the -- assuming that there is an average level you are designing for, and the fact that there is very low undelivered energy.

But again, I don't see the quantified number.  It's an assumption that there will be very little undelivered energy.  And as Mr. Falvo said, if you design to a level below the rate of capacity, you will have congestion, and you have even higher congestion during system outage conditions.

MR. KLIPPENSTEIN:  Okay.  Thank you.  

If you turn to page 244.  The page deals with Bruce nuclear station monthly average capacity factors from 1984 to 2008, as illustrated on the next page, 245 of the Pollution Probe document book.

The second paragraph on page 244, it says:

"In response to Pollution Probe Interrogatory 
No. 1, HONI provided the 24-year history of the output of Bruce Nuclear Station A and B from 1984 through January of 2008.  As illustrated in Figure 8 below, it is rare that the total output of the entire station exceeded average capacity factors of 80 percent."

Would you agree with that statement?  

MR. CHOW:  Can you repeat that, please?  

MR. KLIPPENSTEIN:  Yes:

"As illustrated in Figure 8 below, it is rare that the total output of the entire station exceeded average capacity factors of 80 percent."

MR. CHOW:  I am -- to answer your question, I am looking at that figure.  I would agree with you that Bruce A station did not -- have not achieved a high level of output.  I would look at the Bruce B station.  And in many cases, they do spike up to the 100 percent level.  

MR. KLIPPENSTEIN:  And the sentence I read you refers to the total output of the entire station.  Would you agree with that, "rarely exceeding average capacity factors of 80 percent"?  

MR. CHOW:  I would agree with that. 

MR. KLIPPENSTEIN:  You would agree?  

MR. CHOW:  I am just looking at the graph, and that is what the graph shows.  

MR. KLIPPENSTEIN:  Okay.  

MR. FALVO:  Mr. Klippenstein, only in that period between what looks like January '87 and January '96 were there ever eight units available.  The Bruce B ones were, I believe, ramped up in the early '80s, and then the Bruce A ramped down in the late '90s.  

MR. KLIPPENSTEIN:  Right.  

MR. FALVO:  Okay.  

MR. KLIPPENSTEIN:  Would you agree in the first sentence of the next paragraph:

"For the purposes of evaluating the ability of a reinforced transmission system, one that excludes the proposed new line to carry Bruce area output, what is most important is aggregate output, the coincident combined total of all generation in the region, nuclear and wind accounting for output variation.  Individual unit operation is less important."


Would you agree with that?


MR. CHOW:  I don't agree that -- I believe I said many times already for the purpose of planning the transmission system, we are planning it with the installed capacity of the generation that we are planning to deliver.


MR. KLIPPENSTEIN:  Would you agree with me that it would be useful to know what is the aggregate output, the coincident combined total of all generation in the region, nuclear and wind, accounting for output variation, for planning purposes and that that might give you a different margin of reliability than going from nameplate capacity?


MR. CHOW:  It's useful information for the planning exercise, but the criteria and standard still is to plan a transmission system so you could deliver the full installed capacity of the resources.


MR. KLIPPENSTEIN:  When you say "standard", do you mean any official body standard requiring that?


MR. CHOW:  The planning of the transmission system that we are currently using is based on the IESO reliability standard, which I believe is based on the NPCC standard.


MR. KLIPPENSTEIN:  And is that nameplate standard?


MR. FALVO:  It describes the generation that is forecast, the maximum generation to stress the design of transmission system.


MR. KLIPPENSTEIN:  Okay.


MS. NOWINA:  I'm sorry, Mr. Klippenstein, I didn't quite understand the answer to that question.  You asked:  And is that nameplate standard?  And I wasn't sure if that answer was yes or no.  Is it a nameplate standard?


MR. FALVO:  Yes.  I will make it yes.


MS. NOWINA:  Thank you.


MR. KLIPPENSTEIN:  Remember my point on, I believe, Friday.  That still would be helpful.  If it is a yes or no, if you would start that way, and then explain.


MR. FALVO:  Yes, I will try to remember.


MS. NOWINA:  Thank you.


MR. KLIPPENSTEIN:  Can you identify in what part of the NPCC materials that nameplate standard appears?


MR. FALVO:  These are always "yes but" answers, I'm afraid.  It's not in so many words.


I'm not sure if we quoted that specific passage in the NPCC criteria.  I have a copy here.


I will quote a paragraph in the NPCC criteria.  

It's -- we provided these documents for -- I can't recall which interrogatory, but in section 2.1 under design criteria, it says:

"Design studies show some power flow conditions utilizing transfers, load and generation conditions which stress the system."


MS. NOWINA:  Can you give us the interrogatory reference, please?


MR. SKALSKI:  One moment.



MR. KLIPPENSTEIN:  While he is looking that up, Mr. Falvo, I wonder if you could read that again, because I didn't get it.


MR. FALVO:  "Design studies shall assume power flow 

conditions utilizing transfers, load and generation conditions which stress the system."


MR. KLIPPENSTEIN:  I don't extract or understand from that that that's a requirement to design to nameplate capacity.


Could you explain that to me?


MR. FALVO:  Well, designing to something less than would design to less than the forecasted generation that's expected to be extracted.


MS. NOWINA:  Mr. Falvo, does everyone interpret that standard as being nameplate?


MR. FALVO:  I think it is common to simulate conditions that deliver all of the generation that's planned, and all of the generation, in our interpretation, is the generation up to its maximum capability.  As we said earlier, anything less is planning for some level of congestion.


MS. NOWINA:  Thank you.


MR. KLIPPENSTEIN:  Mr. Falvo, I have what I think is a copy of the relevant section, 2.1, that you have read.  I will just read the paragraph and --


MS. NOWINA:  Mr. Klippenstein, I would really like to find it.  Since it was filed, I would like to look at it, too.  Do we have a reference?


MR. SKALSKI:  Madam Chair, what we filed is just a web link as to the applicable standard, I believe.


MS. NOWINA:  All right.  The first thing, can we get an undertaking to have the document filed or that portion of that document filed?


MR. FALVO:  Yes.


MR. MILLAR:  That's undertaking J3.2, Madam Chair.

UNDERTAKING NO. J3.2:  PROVIDE RELEVANT EXCERPT OF SECTION 2.1 OF NPCC CRITERIA.


MS. NOWINA:  Thank you.


MR. MILLAR:  Madam Chair, you are satisfied with just the -- I take it the document is very long.  Presumably that's why it wasn't filed.  I take it you are happy with just the relevant portions?


MS. NOWINA:  Relevant section, yes.


MR. KLIPPENSTEIN:  I will just read the three short sentences in the paragraph that I believe you are reading from, Mr. Falvo:

"Design study shall assume power flow conditions utilizing transfers, load and generation conditions which stress the system.  Transfer capability studies shall be based on the load and generation conditions expected to exist for the period under study.  All re-closing facilities shall be assumed in service unless it is known that such facilities will be rendered inoperative."


So you referred to the first sentence, which says: 

"Design studies shall assume power flow conditions utilizing transfers, load and generation conditions which stress the system."


MR. FALVO:  Yes.  


MR. KLIPPENSTEIN:  And:

"Transfer capability studies shall be based on the load and generation conditions expected to exist for the period under study."


To me, basing these studies, transfer capability studies, on conditions expected to exist for the period under study has more of a connection to real-world operation conditions than nameplate capacity.


MR. FALVO:  It's commonly interpreted to account for all of the planned facilities over a period that is under study, as well as the forecast demand and the forecast transfers under that study period.


MR. KLIPPENSTEIN:  Well, to me, the reference to "conditions expected to exist for the period under study", when it says "conditions expected to exist", it would seem to me, for example, in the condition of -- in the example of wind, to relate to what is empirically realistically expected, that the wind would actually operate at.


MR. FALVO:  Well, no, but remember you only get one shot at building it, so it is not a matter of varying the transmission capability so that it varies with the generation output.  You have to plan for it and build it in advance.  


Again, if you just count on averages, you will get -- you are planning to cut off everything above the averages that you are proposing.


MR. KLIPPENSTEIN:  So, for example, you would interpret this to mean that one should -- that one is obliged to design to the single windiest day?


MR. FALVO:  If your forecast is to get that generation out, yes.

MR. KLIPPENSTEIN:  And so you are saying that that's essentially the NPCC requirement?

MR. FALVO:  If you are looking to deliver that energy, yes.  Otherwise, you are planning for something less.


MR. KLIPPENSTEIN:  But is the NPCC requirement that in fact you must plan to deliver that highest single day of wind?  Is that your interpretation?

MR. FALVO:  If you plan to deliver it, you need to show how you plan to deliver it, yes.

MR. KLIPPENSTEIN:  I know.  But I think that is a circular question.  My question is whether the NPCC is the one or the thing that requires you to, in fact, plan to deliver that one special high day, or whether the choice is it up to you if you want to do that?

MR. FALVO:  It says "shall assume".  That's the 
first --

MS. NOWINA:  I take it that is one of those yes or no questions.  Then you can go on to explain.

MR. FALVO:  I interpret that as a "yes".

MR. KLIPPENSTEIN:  Thank you.

And if you could turn to page 247 of the Pollution Probe book, which is page 15 of the Fagan report.  This deals with locked-in energy or undelivered energy.

Would you agree with me that the calculation of locked-in energy or undelivered energy has a substantial role in determining the net economics of the system?

MR. CHOW:  It is one main component of economic consideration.  It also is important as the illustration of planning to other than the installed capacity --

MR. KLIPPENSTEIN:  Right.

MR. CHOW:  -- in this particular case.

MR. KLIPPENSTEIN:  And that is one way to calculate what the effect is of departing from nameplate capacity design, right?

MR. CHOW:  For this particular aspect of the economic consideration, which is -- mainly consists of the locked-in energy and the losses.

MR. KLIPPENSTEIN:  And the losses?

MR. CHOW:  Transmission losses.

MR. KLIPPENSTEIN:  And if you calculate -- if you take the cost of building the transmission line and you take the cost of locked-in energy, to use that term, and the cost of line losses, you might, in some circumstances, find out that building the line is non-economic.  Is that fair?  Depending on what the numbers say in the equation.

MR. SKALSKI:  Not in the circumstances here, Mr. Klippenstein.  I don't think that is our evidence.

MR. KLIPPENSTEIN:  I understand that is your evidence.  But that wasn't the question.

Would you agree with me that if you take the three components, the cost of building the transmission line, and the value of the locked-in or undelivered energy, and the value of the line losses, depending on what those numbers are, you might find that the -- spending the money on building the line is not economic?

MR. SKALSKI:  Sure.  As a mathematical proposition, sure.

MR. KLIPPENSTEIN:  So that's a role that locked-in energy numbers can play.

MR. CHOW:  It can, from that very narrow perspective.

MR. KLIPPENSTEIN:  Right.

MR. CHOW:  The economics is considering only those two factors.

MR. KLIPPENSTEIN:  Right.  And on page 247, Messrs. Fagan and Lanzalotta have, in Table 3, given the amounts on Pollution Probe's request, I believe, of the amounts and the value of the locked-in energy in the Bruce region, based on the comprehensive assumptions used by HONI.

Do you see that?  The table on -- table 3 and 
table 4?

MR. CHOW:  Yes.

MR. KLIPPENSTEIN:  And then on page 248, Messrs. Fagan and Lanzalotta state in the first paragraph, the second-last sentence, referring to those tables:
"This illustrates that, based on HONI's own assessment, the assumptions one makes about Bruce Nuclear Station aggregate capacity factor changes the results of the cost-benefit analysis and results in either a positive or a negative net benefit."

Do you agree with that?

MR. CHOW:  I don't know how to conclude that, because the table only shows locked-in energy.  It doesn't show the other components of cost.

MR. KLIPPENSTEIN:  And I think, if you take the cost at 635-million for construction, building, make that assumption.  Then would you agree, as I said, as I read:
"This illustrates..."

In the tables there:
"...that based on HONI's own assessment, the assumptions one makes about Bruce nuclear station aggregate capacity factor changes the results of the cost-benefit analysis and results in either a positive or a negative net benefit."

Do you agree with that?

MR. CHOW:  Again, no.  I would repeat that this table is only one component of the total cost.  The cost comparison is between the Bruce-to-Milton line, which has a capital cost of 635-million, against the case which has series compensation, which costs 97-million.  Then there is difference in losses between the two alternatives, which is also not shown here.

So you take all those three factors, and it is only those three factors.  Then there would be a net total between the alternatives.  And we have done that, and one of the replies in Interrogatory 3.4 -- last Friday, Ms. Chaplin asked me about the issue of that curve that we have shown, which is part of the interrogatory response to 
3.4 -- or Board Staff Interrogatory 3.4.

What I wish to do, if I may, is to verify some misunderstanding with that graph.  May I?

MS. NOWINA:  Yes, go ahead.

MR. CHOW:  It is also on the screen.  I believe we have some hard copies that we can pass out.

MS. NOWINA:  We have it.

MR. CHOW:  If I could have this opportunity to clarify the point I made last Friday, as asked by Ms. Chaplin.

What is shown here, the top curve, is what we have shown as part of the response to Interrogatory Board Staff 3.4.  The red line shows the total net present value cost for the series capacitor option.  The blue line is the one with the Bruce-to-Milton line.

What I had indicated on Friday was the fact that the two curves cross over around 2019.


My comment at that time was, regards what happened to the refurbishment of Bruce B, the -- in a sense, the value for the higher costs in the initial cost Bruce-to-Milton line alternative is paid back by the time we get to 2019, and the refurbishment of the Bruce B station, in our forecast, starts at 2018.


So that was my reply.  I think a better way to illustrate that is to have the actual case plotted, which did not assume refurbishment of the Bruce B unit.


MS. NOWINA:  So we don't have the second graph, then; is that correct?


MR. MILLAR:  Madam Chair, copies have been provided to me just this moment.  So perhaps we will call that Exhibit K3.2 unless there are any objections, and I will circulate it to the panel now.


MS. NOWINA:  That's fine.  The other parties have it?

EXHIBIT NO. K3.2:  SECOND GRAPH, TWO PAGES.


MR. MILLAR:  We have some spare copies here, so maybe we will distribute it.


MS. NOWINA:  Mr. Klippenstein, do you have it?


MR. KLIPPENSTEIN:  No, not yet.  It's coming.


MR. CHOW:  In producing the lower plot, what we assumed was the same retirement date, you could call it, for the Bruce B units as in the case that we actually refurbished those units.  So starting in 2018, the units start to drop off.


So in this case, they just never returned.  So essentially by the time you get to 2019/2020, all the Bruce B units would be retired.


You see there, because most of this is occurring after the cross-over period, in the long run the series capacitor case is still a higher cost than the Bruce to Milton case.


Now, the reason our line is still sloping upwards after 2019, or thereabouts, is the fact that this increased transmission losses with the system with only series compensation.


Again, I would like to summarize.  In this particular case, it is not just locked-in energy that we are looking at.  It is the total net present value that looks at the capital costs of the facility for the option, the transmission losses relative to each other and the locked-in energy, if there is any.


What we also thought was helpful on the next page, with the upper figure -- it is the same figure.  This is the reference case for the -- assuming refurbishment of the Bruce B units.  The bottom case changed the assumption for when the Bruce B unit would reach end of life.


In the previous page, we assumed that they are at their refurbishment date, that the unit would be retired.  Our understanding is is that when a unit is not planned to be refurbished, they will run as long as they are safe to run.  There is no reason to take them out of service any earlier than need to.


We assume in this case it is 35 years for all of the units.  Their life is 35 years, a little bit longer than the 2018 refurbishment date.  In this case, they're -- as expected, they show a higher level of locked-in energy, because the Bruce B units operate longer, but when they're all gone, the lines continue to slope up because of the difference in losses.


So I hope I answered the question asked of me in a more clearer manner with this graph.


MR. SKALSKI:  If I could just clarify, too, Mr. Chow used the term "paid back", that the line was paid back at the cross-over point.  


I think what he meant to say is that we are NPB neutral with respect to the two alternatives at the cross-over point, not that the line investment has been paid back.  But at that point, you are essentially indifferent between the two alternatives, and from that point forward then the line incurs fewer losses than the series caps alternative and locked-in energy; fewer losses in locked-in energy.


MS. NOWINA:  Go ahead, Mr. Klippenstein.


MR. KLIPPENSTEIN:  Thank you, Mr. Chow.


In looking at the variations in the graphs in K3.2, I understand one of the assumptions is that generation rejection is not employed on a permanent basis in these scenarios; is that fair?


MR. CHOW:  Yes, that's consistent with the planning assumptions.


MR. KLIPPENSTEIN:  Right.  If in fact generation projection -- rejection was employed, then the red line would move to the right or down, and the cross-over point would move, accordingly, to the right; is that accurate?


MR. CHOW:  Yes, directionally.


MR. KLIPPENSTEIN:  Okay, thank you.


MR. CHOW:  Yes.


MR. KLIPPENSTEIN:  Would you be able to do the same calculation, but this time assuming generation rejection in accordance with the present status quo assumptions?  Is that possible?  Would you be able to undertake to do that?


MR. CHOW:  We could.


MR. KLIPPENSTEIN:  Yes, okay.  Thank you.


MS. NOWINA:  Take an undertaking, please.


MR. MILLAR:  J3.3.  Mr. Klippenstein, that is to provide the net present value chart, assuming generation rejection?


MR. KLIPPENSTEIN:  Yes, at the present level.

UNDERTAKING NO. J3.3:  PROVIDE THE NET PRESENT VALUE CHART, ASSUMING GENERATION REJECTION, AT PRESENT LEVEL.


MR. CHOW:  Could you please explain that?  What do you mean by present level?


MR. KLIPPENSTEIN:  With the -- with generation rejection operating in the same manner it is now.


MR. FALVO:  Remember, right now what was said -- I can't tell if our mikes are on.  What we said is the system that is in place right now was initially designed to account for a period where there was an expected delay to transmission and to account for outages to transmission.


That's the system that is in place today, and what we're -- so that's consistent with the planning policy that we're indicating, that it's not something you should plan to use.  It is designing the highway planning to drive on the shoulders.  That's not what we're -- that's not what we consider acceptable.


It has been used, operationally, over the last few years as the Bruce A units have returned, and that's an indication of how the capability of the grid as a whole has deteriorated from the design that was put in place in the early '90s, in that we're having to use it now more frequently than expected, even though there are only six Bruce units operational today.


MR. KLIPPENSTEIN:  But be that as it may, what I would ask, then, that you redo the calculations assuming generation rejection operating as armed under normal conditions.


MR. CHOW:  This is without series compensation?


MR. KLIPPENSTEIN:  With series compensation.


MR. CHOW:  Oh, with series compensation.  So let me just clearly understand.  You are looking for an additional curve here, let's say, and that option would be with series compensation, employment of GR all the time?


MR. KLIPPENSTEIN:  Well, operating as armed under normal conditions.


MR. CHOW:  Which is all the time.


MR. KLIPPENSTEIN:  Okay.


MR. CHOW:  And all of the other assumptions would be exactly identical?


MR. KLIPPENSTEIN:  Yes.


MR. CHOW:  Which plot, the whole set?  The top curve?  The bottom curve?


MR. KLIPPENSTEIN:  Yes, because you have different variations.  So a set of four graphs like this with that changed assumption.


MR. CHOW:  That extra option?


MR. KLIPPENSTEIN:  Yes.


MR. CHOW:  On the four graphs that we provided?


MR. KLIPPENSTEIN:  Yes.  In other words, graphs like this, four of them, the only difference being that generation rejection is operating as armed under normal conditions; okay?


MR. CHOW:  Hmm-hmm.


MR. KLIPPENSTEIN:  Thank you.  Would you also provide to us the Excel spreadsheet on which that graph is based?  

MR. CHOW:  This is the final result used for plotting the information?  

MR. KLIPPENSTEIN:  Yes.

MS. NOWINA:  Can you do that?  

MR. KLIPPENSTEIN:  Can you do that?  

MR. NETTLETON:  I believe the witnesses are saying, yes, they will be able to undertake to do that, but maybe we could hear from Mr. Chow --

MS. NOWINA:  Thank you.  They said it very quietly then, Mr. Nettleton.

MR. NETTLETON:  Yes.

MS. NOWINA:  Can you do that?

MR. CHOW:  I was distracted.  What I really need to know was, the spreadsheet that you are looking for are the one that actually plot out the curves, as I understand it.

MR. KLIPPENSTEIN:  Yes.  In other words, the one with the equations in it?  Is that what you mean?

MR. CHOW:  Oh, see, that's why I wasn't sure that was what you were asking.  I thought if you were asking for the different individual points in the spreadsheet, I --

MR. KLIPPENSTEIN:  I essentially mean both, I mean, the results and the equations.  I assume if I get the spreadsheet with the equations, I can look at the results.  

MR. NETTLETON:  I think we may be back to an issue of the Pollution Probe motion to extract the source code of the 3,000 lines.  I think that is the issue that may be having some difficulty here as to what we are asking -- or what Mr. Klippenstein is asking for.  Is he wanting the disclosure of the model?  Or is he wanting the disclosure of the results of these runs when the model is used, based on the assumptions that Mr. Klippenstein has indicated?  

I think what Mr. Chow has indicated is that he is prepared to provide the results of the model, of the runs of the model.  I think anything more than that, the concern is, are we now getting into disclosure and wanting the model source code and how all of the formulas have operated to produce the results.  I think the former has been undertaken.  I think it is the latter that is causing confusion. 

MR. KLIPPENSTEIN:  Madam Chair, if I may, it is causing more than confusion.  This is a concern that Pollution Probe has expressed before.  I mean, on this important area we're presented with evidence today which is changed.  Presumably, Mr. Chow thought it was significant.  It appears to be significant.

But I can't, with my experts, understand what HONI is changing here.  And I have just asked for one reasonable request to change another factor, and I can't get the equations.  I can, I guess, get a line of dots on a graph, but I am not allowed to see how those dots go there.  And this is important.  

MS. NOWINA:  Let's get the facts, Mr. Klippenstein.

Mr. Chow, how do you calculate these graphs?  Do you use the model to create the graphs?  

MR. CHOW:  Yes.  

MS. NOWINA:  Does it do that directly?  Or does it go through any kind of interim step?  Do you put data or formula into a spreadsheet, for example, and then produce the graphs?  Or does your model produce graphs such as these?

MR. CHOW:  The answer is, yes, the model produce the graph as an output.  The model has the assumptions built into it with data.  For this particular run requested, it means changing one of the assumptions in the model.  So it produced a new set of data for plotting.  

So it is not a major change to formula.  It is just changing one of the input parameters to say, now the system you're simulating has the capability that's assuming the use of generation rejection.  There is a couple of cells you have to change, and we run the model, got a new set of results.  

MS. NOWINA:  Mr. Klippenstein, if you know what the assumptions are going into the model, why do you need the model itself?  Do you plan on doing runs?  

MR. KLIPPENSTEIN:  Doing runs can be helpful.  But the real reason is, unless we know what the equations are, it is a mysterious black box.  We see what goes out.  We don't know what the equations inside do to that, and then it comes out the other side.  

And it is -- then we cannot understand how the process has happened, and we can't comment on it.  We can't suggest there is a better way.  We can't critique it.  We can't -- nor can anyone else.  Nor, in my submission, can the Board actually have confidence that what those equations are doing in the black box is worth relying on.  

MR. NETTLETON:  Madam Chair, for the record, the model itself has been prepared and produced.  It's on the record.  And my friends have had the opportunity to do sensitivity analysis as they see fit.  They can run as many runs as they want by changing the input data.  

It's my understanding that Mr. Klippenstein had withdrawn his motion, where he effectively was asking for the source code.  It now appears that he is now seeking that, to reinstate that motion based upon this filing.  

And it strikes me, Madam Chair, that this Exhibit K3.2 was filed only in respect of a question from -- that was asked on Friday, and for clarity as to how the graph would change if there was one alteration of an assumption.

I think the witnesses have been quite prepared to alter and prepare runs again, based on the changes and assumptions that Mr. Klippenstein has asked for here today; namely, changing the GR assumption so that GR is assumed to have run 365 days full-out.  

And that is something that has been undertaken here.  The witnesses, and on behalf of Hydro One, are objecting to the undertaking going any further than that.

MS. NOWINA:  Make it easy for me, Mr. Klippenstein.  The model we're talking about is the one that, under confidentiality agreement, parties can now have; is that correct?  Is that the model we are talking about?  

MR. KLIPPENSTEIN:  No.  We don't have that model under the confidentiality agreement.  It hasn't been produced to us.  We can put numbers into it and get numbers out.  We don't actually do the processing.  We don't know how the processing happens.  We don't know what is done to the numbers.

So my friend is correct in saying they will do runs for us.  We can say, 'Do it with this number,' and out comes another number.  We don't know how it's got.

MR. NETTLETON:  And that's, as I understand it, the way it is, is that the model and the offer has been made where assumptions can be changed, input data can be used, various assumptions can be made.

MS. NOWINA:  Okay.

MR. NETTLETON:  If it is just simply a request to change the GR assumption, we can prepare that result.  

MS. NOWINA:  Got it.  Hold on for a second while I confer with my colleagues.  

[Board Panel confers]


MS. NOWINA:  We're going to recess for five minutes so we can discuss this.  

--- Recess taken at 4:25 p.m.

--- Upon resuming at 4:30 p.m.


MS. NOWINA:  Please be seated.


Mr. Klippenstein, we were back there all that time and we still are not entirely clear on what you are looking for.  We agree that this is very important evidence, so we would like to understand what it is that you need.


You had a motion that you withdrew.  Does it relate to the items that you listed in that motion?  Your mike is not on, sir.


MR. KLIPPENSTEIN:  Pollution Probe has always been concerned about how these numbers are obtained, and Pollution Probe brought a motion for the work sheets at one point, and then there were further developments and we requested, through our experts, the equations by which these various numbers, as in the graph, are obtained, and that was opposed.


By that time we were a day or two before the hearing, and to have a major argument on the details of the equations was not procedurally feasible and there was no way around that.


We have tried to make do, but there are sections in our expert's reports indicating this problem, saying that the result is that key parts of Hydro's case, in their opinion, is not transparent.  It can't be tested, and we can't, through our experts, analyze it.  We can't run different scenarios.  We can't change the assumptions in a way that we can understand.


So if somebody says, If I get control of the equations and can hide them, I can do all kinds of things, not to cast aspersions, but these things, the equations, determine how the numbers come out.


Things like locked-in energy or these graphs can swing quite widely, depending on what happens to the equations inside the black box.  In this graph's case, you know, generation rejection makes a change and it occurred to me while the Board was out that there is an issue of near-term measures, as well.


I don't know whether the near-term measures, which are assumed in other situations, are assumed in these graphs, or not.  If they aren't, then that has changed something in an important way.


There is not an easy answer, in my view, partly because models are complicated and it can take time for someone to understand them, even given full access.  Our experts no longer had the days available before the hearing, before their appearance, to analyze the equations, to understand them.


In my submission, that is a problem for the Board, quite apart from Pollution Probe, and the Board's ability to understand how the calculations are being done, whether there are parties who can test them and verify them, whether there is anybody who really is checking at all on what's going on, and, in my submission, that is a problem for the process.


I am not --


MS. NOWINA:  So what is your suggestion?


MR. KLIPPENSTEIN:  Well, I think the correct thing to do -- and this is probably not time-wise feasible, but I think the correct thing to do is give access to the model to our experts under confidentiality agreements with sufficient time to actually understand them.  But I don't know how that is possible.


I think that is the right thing to do.  Short of that, in this particular case, we can run these models -- these graphs using the assumptions I have mentioned - namely, the generation rejection adjustment and the near-term measures one - and maybe giving Pollution Probe the equations or the models under confidentiality conditions so we can actually see whether we have a very large thing or a small thing.


I mean, it may be that once we look in the black box, there is very little there and it doesn't take much time.  I don't know.


MS. NOWINA:  Mr. Nettleton, I will put it to you.  These graphs are very important and there is very little information on them.  We're seeing the result and not much more.


Do you think Hydro One might have a suggestion on how we can get more information, without having the model available and everyone doing their own runs of it?


MR. NETTLETON:  Madam Chair, I think it is very important that to answer that question, we need to first realize where we have been and where we are today, in terms of understanding the path that has been taken.


Pollution Probe, in one of their interrogatories, Exhibit C, tab 2, schedule 47, asked an interrogatory about the method by which locked-in energy would be calculated and how it was, what model was used, what methodology was used.


In that response, Madam Chair, Hydro One provided a nine-page description.  It was a qualitative description.  It described the probabilistic methodology used to look at generation and transmission.  It was nine pages in length.  


It went through, in comprehensive detail, how the model operates.  It is not just simply an average calculation.


That precipitated Mr. Klippenstein, again -- and that was filed on March 25th, 2008.


Recall, Madam Chair, that that was under the tight, stringent two-week deadline of having to respond to a question, and we thought that that was a fair way of providing the information.


Hydro One also provided the model in a -- not under confidentiality, but it provided the operating model where it allowed parties, as I understand it, to vary the inputs and generate the results that they required.


The missing link in all of this was understanding the source code, the actual way in which the model operates, to produce the probabilistic distributions and to gather the information and produce the generated results.


That is, as I understand it, a Visual Basic - I think I have that terminology right, but a Visual Basic program that is used, and, again, I believe there is over 3,000 lines of code for that.


Hydro One's position has been, and continues to be, through OPA, because it is OPA's model, that the relevance of the 3,000 lines of code becomes a very difficult task for this proceeding to consider.  It's not one of the issues that has been outlined in the issues list relating to, Has OPA done a reasonable job at calculating locked-in energy, and, the method by which it has used that locked-in energy calculation, has it been carried out in a reasonable manner?


I think what Hydro One and OPA's view is is that the model has produced and, through the explanation provided in interrogatory 47, there is sufficient evidence on the record of this proceeding that shows how the model has operated and how it was designed and what factors have been taken into consideration.


If other parties are seeking to produce different locked-in energy methodologies or results, if other parties have a different view with respect to how they would perceive locked-in energy to be calculated, it is for those other parties to put forward their best evidence of that calculation.


If it's better than Hydro One and OPA's model and the results that they are relying on, that's something for this Board to test.


On March 25th, again, that nine-page response was provided.  Subsequently, there was production of the model results itself that allowed parties to vary.  The one thing that wasn't provided is, again, as I said, the 3,000 lines of code.  We --

MS. NOWINA:  Mr. Nettleton, can I stop you there --

MR. NETTLETON:  Yes.

MS. NOWINA:  -- and ask your witnesses a couple of questions --

MR. NETTLETON:  Yes.

MS. NOWINA:  -- because I would like to get this on the record.

MR. NETTLETON:  Yes.

MS. NOWINA:  So who is going to speak to the model?

MR. CHOW:  I will.

MS. NOWINA:  Mr. Chow, thank you.

So Mr. Nettleton has said that it's a 3,000 lines of code of Visual Basic; is that correct?  Is that what the model is?

MR. CHOW:  Yes, it is.  There is nothing complex, in terms of what it does.  What it is, is a lot of data you need to manipulate.  We are talking a lot of historical information on wind, a lot of information, in terms of transmission performance, historical.

So it's a program that's -- could have been on a spreadsheet, but it was just not efficient enough to do so.  So the choice at that time was to write it in Visual Basic so it is easier to manipulate all the data that we have.

Now, I think --

MS. NOWINA:  I'm sorry, Mr. Chow.  Can I stop you?  I just want to ask a few questions specifically on the model.  I would like to understand what we're talking about here.

MR. CHOW:  Certainly.

MS. NOWINA:  So you have a 3,000-line Visual Basic program.  Did the OPA write that code?  Who wrote the code?

MR. CHOW:  The OPA staff.

MS. NOWINA:  OPA staff wrote the code.  Is it well-documented?

MR. CHOW:  It's --

MS. NOWINA:  Does it have line-by-line comments on the code to explain what the lines refer to?

MR. CHOW:  I don't believe so.

MS. NOWINA:  Okay.

MR. NETTLETON:  What was provided, Madam Chair, was a process flow chart, and that was provided in our April 29th response to Pollution Probe that resulted in Mr. Klippenstein withdrawing his motion, if it will be recalled.  That was as much -- the only additional information that was provided.

MS. NOWINA:  So I understand the practical issues, as Mr. Klippenstein has suggested, of parties getting the code now.  Aside from the practical issues, Mr. Nettleton, what are your objections to parties getting the code?

MR. NETTLETON:  Well, I guess one objection that I have, Madam Chair, is last week, prior to the commencement of the hearing, Hydro One offered to have an informal conference to discuss the model, and again it was rejected.  Pollution Probe instead wanted to pursue and have the motion considered.

We then provided our response, and the result was, was that the information was filed, which included the process flow diagram, which showed how the model worked, again from a flow-charting perspective.  And we thought the issue had been put to rest, until we now have Mr. Klippenstein saying, 'No, we want the code.'

So to answer your question more specifically, let's just assume that we have the 3,000 lines of code.  As you indicated earlier today, we have only nine days left now for this hearing.  I am very concerned that if we now get into a discussion about how the code works, that the original estimates that I provided you with, in terms of the evidence of this proceeding, are going to go out the window, as Mr. Klippenstein will no doubt want time to look and see how this code works, figure out how the model is working, and then have that model be the subject matter of great, you know, analytical testing and debate before you in this proceeding.

MS. NOWINA:  Give us a moment, please.

[Board Panel confers]


MR. NETTLETON:  Madam Chair, one suggestion that I might have before anyone makes a decision is, could we adjourn so that I could have time to speak with Mr. Chow and talk about, if there's any middle ground here that could be developed in respect of resolving the clear issue here?  Would that be possible?

MS. NOWINA:  Just for a few minutes?

MR. NETTLETON:  Yes.

MS. NOWINA:  We will adjourn for ten minutes and resume at 5:00.

MR. NETTLETON:  Thank you.

--- Recess at 4:50 p.m.

--- Upon resuming at 4:56 p.m.


MS. NOWINA:  Please be seated.  Mr. Nettleton.


MR. NETTLETON:  Madam Chair, it occurred to me that when we were discussing the schedule, that there seems to be a gap in availability of witnesses next week between Mr. Russell and Mr. Brill and Mr. Lanzalotta.  That window of time might be an opportunity for us to address this issue, if it were advanced forward.


What the thinking from Hydro One and OPA is, in particular, is that it may be -- that OPA would be prepared to do what it originally suggested, and that was provide an opportunity to discuss and present the model, in its unprotected form, with all of the source code available to all parties, and to have Mr. Chow and his staff walk through the model and to see how it works, to describe and how it follows the process diagram that was provided and to show how the probabilistic distributions and the convolution exercise works.


It is not an issue of confidentiality.  Let's be clear.  It is about the complexity of the model and the difficulties and concerns over ensuring that everyone understands how the model works properly.


We had thought that that issue had been put to rest.  It is obviously now back on, and the issue is now before us in the midst of the hearing.


We take your point and comment, Madam Chair, that this evidence is important, and we believe that if there is an opportunity tomorrow morning so that Mr. Chow and his staff would be available to effectively lead us through a discussion where the model, in its unprotected form, was presented and available to all, that may be a way to resolve the issue.


MS. NOWINA:  Thank you.  What do you think, Mr. Klippenstein?


MR. KLIPPENSTEIN:  Well, that might be a step forward.  The difficulty with these situations is that the model is inherently mathematical, and to have a discussion about it may be a little bit useful, but I am -- for one, I am not sure that having a discussion with it would allow somebody, even an expert, to comprehend it without being able to follow the threads and plug it in in the actual mathematics.  


Then, secondly, having it described and explained is different from saying, I, in my professional opinion, think that assumption and that equation is not reasonable, and I want to change that assumption.


MS. CHAPLIN:  But, Mr. Klippenstein, we have information about the assumptions, do we not?  Your expert is in a position to comment on that?


MR. KLIPPENSTEIN:  Essentially, no.  I asked for why the model information we had was not adequate, and I got a bunch of questions, including, in the transmission model, the validity of the derating patterns is a concern.  Like, is the derating randomly selected, or is it random in any given period?  Does it derate more in winter than in summer, or more on peak or off peak, and on and on it goes?  


How does this selection process work?  You know, what is the effective phase shifters on derating patterns?


MS. CHAPLIN:  Wouldn't those -- I had understood those would be the sort of questions that would be able to be addressed in this extra session Mr. Chow has --


MR. KLIPPENSTEIN:  That's why I said it would be a step forward, possibly, but that's still -- unless an expert has the time to follow the threads of the equations, you're still dealing with just smaller black boxes.


MS. NOWINA:  All right.  Thank you.


MR. NETTLETON:  Madam Chair, this issue arose March 25th.  Pollution Probe has had five rounds of interrogatories with us.


The issue of the satisfactory disclosure of interrogatory 47 could have easily been one of the matters which Pollution Probe advanced further in motions that were heard prior to the commencement of this hearing.  


They in fact were, and they were withdrawn, if you will recall.


So this is not a new issue.  This is an issue that has been well before and has been cast aside twice now.  For it to come back to life again a third time, at this time, it strikes me as this offer being a reasonable way to deal with the issue.


MS. NOWINA:  Mr. Pape, you had a comment?


MR. PAPE:  Madam Chairman, I wanted to suggest that the -- as I understand it, the easiest way for us to work through this is if those parties who have expert capacity could be provided with the password, because some of us have the program, but we don't have the password to reveal the assumptions in the program and the details, the line-by-line commentary, as it were.  


Then we could have a chance for our experts, who aren't here, but, I mean, we have some backup people who do spreadsheet work, and so on, who could quickly or fairly quickly, we hope, see where the concerns and the issues might be.  Then a workshop approach might make more sense.


But, you know, we really don't have all of the people here we need to do a highly mathematical exercise like what's being suggested.


These issues about the work sheets and the spreadsheets and the assumptions have been raised consistently by various intervenors, including our own questions, and I don't believe that the hearing's integrity is advanced by continuing to not make the password available.  


I don't understand why we couldn't make the password available, and then figure out what needs to be done next.  That would be my request.


MS. NOWINA:  Thank you.  Mr. Nettleton, any further comments?


[Board Panel confers]

MS. NOWINA:  This is an important area.  We don't want to unnecessarily delay the case and the Board -- and I assume parties -- trust the integrity of Hydro One in developing or of the OPA in developing their model.  I am assuming that there is nothing sinister in there, but there may indeed be questions and areas that parties don't understand.


So given Mr. Pape's submissions as well, we would like the password given to the parties who have the model and a couple of days after they have the password, we will then have the workshop.  There will not be a round of interrogatories.  Parties may feel free to ask whatever questions they want in that workshop to ensure that they understand the model and that they have their questions answered in the workshop.  


Hopefully we can do all of that within the schedule that we're still trying to achieve and complete this hearing by next Friday.


Now, I am open to hear suggestions about what that means in terms of going forward.  We will have to continue to have the hearing while the two days elapse.  We can't wait for that to happen, which means cross-examination of this panel will essentially be complete, and you will have to address the issues that come out of the model in argument or in the examination of expert witnesses.

Mr. Klippenstein, will that work for you?

MR. KLIPPENSTEIN:  I think that is a very good step forward, and I am just processing the situation where we would come into potentially useful, important, significant knowledge and not be able to cross-examine on it, using it.  Or maybe there could be a small slot created, essentially the panel reconvened on that specific issue alone, so that only questions arising from the model be asked in a quite constrained way, and fit it in, so the witnesses would be recalled for a small slot for a single issue, is one possibility that occurs to me.

MS. NOWINA:  That's a possibility.  We might be able to consider that.

Mr. Nettleton?

MR. NETTLETON:  Madam Chair, again, it strikes me that the issue, as Mr. Pape has indicated, is the opportunity for time to evaluate and consider the model once the password is disclosed, and then time for the OPA to present, and then, with that information, have another opportunity to ask questions.

I believe the password can be given quite quickly.  I am looking at Mr. Chow.  But I believe that -- I am not sure if that can happen very quickly or not.  I am assuming it might.

But in terms of the presentation, it would strike me that if that happened on Friday, and there was an opportunity on Monday for what I would call a panel 1(a), to be strictly the people in charge of the model, that may still not upset the schedule.

MS. NOWINA:  Mr. Klippenstein, that sounds like a pretty reasonable approach.

MR. KLIPPENSTEIN:  Yes.  I am just not sure -- my friend's suggestion that the panel be different people, if they are focused only on the model, then we may not be able to -- in other words, if they're computer programmers, that may be the wrong emphasis.  So I am wondering whether -- or reconvening this panel with one programmer.

MR. NETTLETON:  Let me be clear.  It is the OPA's model.  I would see no reason why Mr. Skalski, Mr. Schneider, Mr. Sabiston, for that matter Mr. Falvo, would be needed.  It's the OPA's model, and it would be OPA witnesses that would be in the best position to speak to the model.

So it would be for that reason that I would suggest a panel 1(a) concept, where there would be Mr. Chow and perhaps two others from his staff that would be available to assist in both presenting and also addressing any questions that arise in respect of that model.

I would see no reason why the other panel members of this panel would need to be part of that exercise, if it's focused upon the model, which I understand to be the case.

[Board Panel confers]


MS. NOWINA:  All right.  Yes, Mr. Nettleton.  You can go with your smaller panel, Mr. Chow and whoever you think he needs to support him.

I am assuming that we will do this in the nature of a technical conference and have it transcribed?

MR. NETTLETON:  Subject to check, Madam Chair, I think the concept of a technical conference is good, provided that it is all on the record and that the Board members themselves could be in attendance, unlike the last technical conference.  It would be -- if necessary, I could do it through direct.  It would be a very simple process of doing it that way.

MS. NOWINA:  I plan to be here, Mr. Nettleton.

So given that, Mr. Klippenstein, how much more do you have in your cross-examination?  I am thinking that we should continue tomorrow morning to finish your cross-examination on other matters.

MR. KLIPPENSTEIN:  I expect in the neighbourhood of an hour.

MS. NOWINA:  All right.  So tomorrow morning, if parties can work with Board Staff and work out the exact schedule of this and when we will have the technical conference, and what the schedule will be between now and then, so we have a firm schedule, perhaps we can do that before we meet again tomorrow morning at 9:00.

Mr. Klippenstein, I see you with a quizzative (sic) look.

MR. KLIPPENSTEIN:  Yes, I am just thinking about the mechanics of this password.  I mean, I always lose my passwords and have to look them up.  But if Mr. Chow has his, how -- when would be the timing?  Is it going to be done quickly?

MS. NOWINA:  I assume it can be done quickly.  Mr. Chow?  Microphone, sir.

MR. CHOW:  I will do my best to get it to Mr. Nettleton tonight.

MS. NOWINA:  That sounds like "quickly" to me, Mr. Klippenstein.

All right.  Any other matters before we adjourn tonight?  Mr. Pape?

MR. PAPE:  Do I understand that we will continue with cross-examination on other matters tomorrow, after Mr. Klippenstein?

MS. NOWINA:  Yes.  So we will continue with cross-examination until we have the technical conference, likely -- you can work out the details -- likely on Friday, and, as Mr. Nettleton suggested, have a small session Monday morning for a witness panel particularly on the model.

We are now adjourned until nine o'clock tomorrow morning.  




--- Whereupon the hearing adjourned at 5:15 p.m.
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