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1 CHAIRMAN: 1 MR. HUMPHRIES:
2 Q. | hopeweall smiled for the camera, did we? 2 A Yes thank you. Whenwelook at these more
3 So where are we, madam. We are going to get 3 detailed probabilistic reliability studies, we
4 to Mr. O’ Reilly or Mr. Johnson? 4 start to introduce factors such as the cost,
5 O'REILLY, Q.C.: 5 societal cost, of the interruptions to
6 Q. Mr.Chairman, we have reviewed the transcript. 6 customers and items like that that we
7 There are some issueswith respect to the 7 traditionally have not included in our cost
8 accuracy of who is saying what, who is 8 effective analysis and our lease cost
9 responding-- 9 decision-making to date, and when we--you look
10 CHAIRMAN: 10 at the inclusion of thesethings, while in
11 Q. Uh-hm. 11 principle, yes, these things do have cost, but
12 O'REILLY, Q.C.: 12 inrelation towhat we currently do inour
13 Q. --and| spoketo counsel about that, and | 13 isolated scheme as compared to what may be the
14 think we don't need to take up the 14 case in an interconnected scheme, when we
15 Commission’stime on that. Wecan correct 15 consider a customer outage and the value of a
16 that offline sort of thing. 16 customer outage, it causes alittle bit of
17 CHAIRMAN: 17 concern in how that gets treated, particularly
18 Q. Sure, yeah. 18 intheisolated case as it is today, and will
19 O'REILLY, Q.C. 19 probably continueto exist for a long time,
20 Q. It'smainly questions between Mr. Humphries, | |20 and the fact that we do incorporate under
21 think, and Mr. Kean. They seem to be alittle 21 frequency load shedding, and in fact customer
22 confused, but we can fix that out afterwards, 22 interruption isasignificant contributor to
23 s0 that'sit, so - 23 the overall reliability of the system, and it
24 CHAIRMAN: 24 will continue to beso. That's something
25 Q. Editoria accuracy. 25 that’ s worked for usin Newfoundland over the
Page 2 Page 4
1 O'REILLY, Q.C.: 1 years, and it's not the norm. Asl| said
2 Q. That'sit, right, and we canfix that, so | 2 yesterday, it’s not the norm, but if we start
3 think it's probably over to Mr. Johnson, yes. 3 to introduce to put a cost on those
4 MR. JOHNSON: 4 interruptions, | have the concern that we may
5 Q. Okay, good morning, Mr. Charman, 5 be unduly disadvantaging, for argument’ s sake,
6 commissioners. Good morning, gentlemen. I'd 6 an interconnected alternative because we have
7 just like to circle back alittle bit. A few 7 asolution that works. It probably doesn’'t
8 issues arising from yesterday’ s questioning by 8 work anywhere else, but it works here, and is
9 my friend, Ms. Greene, and then there’s some 9 that really fundamentally where we want to go,
10 customer questionsthat I’ ve been receiving, 10 and we need to assess that and fully explore
11 which I'll try to get before you aswell for 11 what the implications of these studies would
12 your comment this morning. | guessthefirst 12 mean on a go-forward basis, and with respect
13 one | would addressto Mr. Humphries. It has 13 to both alternatives, you can look at it from
14 to do with the probabilistic adequacy studies, 14 the interconnected alternative, and these
15 and | think yesterday you indicated that these 15 types of outages are not going to be prevalent
16 probahilistic adequacy studieswould not be 16 in the interconnected phase. When we
17 addressed to DG3, and you indicated that 17 interrupt the customer it's going to be
18 incorporating that level of evaluation in your 18 because we have a problem, and it’s not--we're
19 decision-making process could have significant |19 not interrupting him to--or them to
20 implications, and we feel it needs to be 20 necessarily prevent further deterioration of
21 addressed with stakeholders, the regulator and 21 the system, but that’s the standard in the
22 the customers, and | just wanted you to advise 22 isolated case, and it'sgoing to continue to
23 us in Nalcor's judgment what are the 23 be, so al I'’'m saying from the perspective--we
24 significant implications that could arise 24 have to think through--and this whole
25 because that wasn’t devel oped on the record. 25 philosophy and look at how it appliesto the
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1 way we have planned our isolated system, and 1 connection with Page 219 of the transcript,
2 it has been reasonable, and will it continue 2 Line 6, and your answer was in connection from
3 to be reasonable to do that, and if it's not-- 3 my learned friend, Ms. Greene, having to do
4 it'safundamental shift in our thinking, and 4 with the financial analysisthat you did for
5 al I’'m saying, that we'renot at astageto 5 the PPA, and there being--and was there any
6 make a determination if we want to move off 6 contemplation of changing the price, and Ms.
7 that yet, or even if weshould, or it's 7 Greene asked you--"1 was--just all you did was
8 prudent to do it, so that’s the basic concern 8 escalateit by two percent and you assumed
9 we'll have with--and the major issue with 9 there would be no off-ramps. If there was any
10 those types of studies. 10 change in market conditions relating to
11 MR. JOHNSON: 11 pricing that Hydro would be locked into paying
12 Q. Theother point I'd liketo ask about isin 12 thisasatake or pay,” and your answer was,
13 relation to thediscussion around 11 gas 13 "If Hydro required less power than provided
14 turbines, and it was indicated that if we were 14 for in the supply arrangements, then Hydro and
15 to advanceor put in 11 gas turbines to 15 Nalcor would work to monetize that
16 provide the same level of reliability on some 16 differential and supply requirement in order
17 measurements as the isolated option, that that 17 to minimize any rate payer benefits." Were
18 would involve a 350 million dollar effect on 18 you indicating--is that what you were
19 the cPw to theinfeed option, which isnot 19 intending to -
20 currently reflected in the cpw analysisfor 20 MR. GOUDIE:
21 that option, and 1’d like some clarity on 21 A. No, it's not. As | read that today,
22 Nalcor's position on this potentia 22 obviously, what | meant to say wasto minimize
23 proposition for rate payers. 23 any rate payer impacts.
24 MR. HUMPHRIES: 24 MR. JOHNSON:
25 A. Youmean what the--theimpact that that 350 25 Q. | thought so, okay.
Page 6 Page 8
1 million dollars would be? 1 MR. GOUDIE:
2 MR. JOHNSON: 2 A. Thank you.
3 Q. Wall, what'sthe probability that this needs 3 MR. JOHNSON:
4 to beincurred from Nalcor’ s judgment? 4 Q. Thank you. Further clarification as it
5 MR. HUMPHRIES: 5 relates to the AC Integration Study, and I'd
6 A. From aprobability perspective as, you know, 6 address thisto Mr. Humphries. Mr. Humphries,
7 we'veindicated in the past, the probability 7 asyou're aware, the MHI report said at Page
8 of anevent, loss of the--failure of the 8 53, for the record, that "In the absence of
9 Labrador-1sland link, it hasadesign aswe 9 integration studies there may be unidentified
10 propose of 1-in-50-year failure but, then 10 risksin proceeding with the project at this
11 again, we combine that with the probability of 11 time," and they say, "For example, the studies
12 that failureresulting at atime when it 12 could identify the requirement for additional
13 actually has an impact on customers. The 13 back-up generation, new transmission, enhanced
14 probahilities get down fairly low, in excess 14 protection schemes or other systems,
15 of 1-in-50-year event. It's somewherein the 15 additions,” and | wasinterested in knowing
16 range of probably a 1-in-200- to 1-in-300-year 16 whether you would accept that these arethe
17 event that wewould have--be actually in a 17 types of recommendations--or the types of
18 situation where we would have the levels of 18 requirements rather that could beidentified
19 unserved energy that we have indicated in our 19 in an integration study as MHI states.
20 deterministic modelling that was there, these 20 MR. HUMPHRIES:
21 exposures that we would be trying to cover off 21 A. Yes, they arethetypes of things that would
22 with the 11 gas turbines, so it'sa small 22 normally be identified in those studies. The
23 probability that we would be there. 23 level of back-up generation, I’'m not positive
24 MR. JOHNSON: 24 that that would come out of theintegration
25 Q. The question to Mr. Goudie came on--in 25 study initself but, again, it’s possible.
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1 MR. JOHNSON: 1 Labrador. It's a statement of provincial
2 Q. Becausetherewas-l guesswhen| looked at 2 energy policy. The policy commitment isfair.
3 the transcript from February 13th, | was--at 3 MR. JOHNSON:
4 Page 193, and maybeit's worthwhile to bring 4 Q. Thesecond question ishow many homes are
5 it up. At Line 18 I--we're having a 5 directly affected by the Holyrood thermal
6 discussion about costs that have been 6 plant, and | presume they mean by "omissions."
7 contemplated, and | said "When you say al 7 | don’t know if you have the answer to that.
8 those items got costed in, would that have 8 MR. BENNETT:
9 contemplated costing in any back-up generation 9 A. | don't have aspecific answer, but it would
10 or beefed-up lines," and your answer was, "No, 10 say that the omissions of the Holyrood thermal
11 the system integration does not address system 11 generating facility have been an ongoing
12 reliability issues." Can you clarify? Is 12 community concern. Those concerns have been
13 there any conflict between what MHI is saying 13 expressed on a continuous and regular basisin
14 and what you were saying on that point? 14 avariety of different situations, and | think
15 MR. HUMPHRIES: 15 we'd al recognizethat thosearea public
16 A. No, and from the perspective of the back-up 16 concern.
17 generation, | guess, if--and the--an 17 MR. JOHNSON:
18 integration could identify the requirement for 18 Q. Thenext question was has Nalcor considered a
19 back-up generation if the configuration--if 19 relocation planfor residents who want to
20 we're not able to perform adequately througha |20 move, and Nalcor could then resell the homes
21 given contingency situation, whether that be a 21 to otherswho may not have a problem living
22 line out or trip of the pole not, but from the 22 near the plant.
23 preliminary--our--the previous studies that 23 MR. BENNETT:
24 we've done in 1998 and the preliminary work we |24  A. No, wehave not considered the relocation
25 did in preparation for DG2 internally, we did 25 plan.
Page 10 Page 12
1 not identify back-up generation as an issue at 1 (9:45am.)
2 al, just to clarify that, you know, from the 2 MR. JOHNSON:
3 integration perspective. 3 Q. Okay. Thenext question isif, according to
4 MR. JOHNSON: 4 the MHR report, presumably at Page 196, which
5 Q. Okay, no, that'sgood. | guessthenwhat I'd 5 iswhat the questioner suggests, if there was
6 like to do is turn to some questions from the 6 no 600 million dollar Newfoundland policy
7 customers and interested citizens who want me 7 upgrade, the cPw preference would 1.8 billion,
8 to put forward some questions on their behal f 8 and the questioner says, "This is a bit
9 for the appropriate panel members 9 reduction of 400 million dollarsin the Pcw,"
10 consideration. The first question hasto do 10 and the question is " Please comment."
11 with the proposed upgrade to the Holyrood 11 MR. BENNETT:
12 facility in relation to environmenta 12 A. There'sdtill a1.8 billion dollar preference
13 upgrades, and the question states as follows 13 for the interconnected scenario.
14 that "MHI states that the question as to 14 MR. JOHNSON:
15 whether thisis necessary, as switchingto .7 15 Q. Next question hasto do with the--with respect
16 sulphur fuel has accomplished as much asis 16 to 100 percent equity financing of the
17 necessary to meet provincial targets for 17 generation component of Muskrat Falls. "Could
18 sulphur dioxide," and the first question 18 you please ask the following questions:
19 related to thisis-Nalcor helped draft the 19 Please provide the likely capital structure
20 2007 Energy Plan--what did Nalcor recommend |20 for Muskrat Falls Generation Project, which
21 the 600 million scrubber upgrade, which MHI 21 was used to examine the Bruce power type rate
22 states is not needed? 22 profile over time with foregone equity income
23 MR. BENNETT: 23 matched with higher future returnsin order to
24 . I’'mthe--the 2007 Energy Planis adocument 24 prevent rate shock and to create lower rates
25 issued by the Government of Newfoundland |25 than would apply under cost of service?' Do
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1 you follow that? 1 don’'t you?

2 MR. BENNET: 2 O'REILLY,Q.C:

3 A. No, I can't say | followed that one. 3 Q. Yes, that'sfar and it’s not the--I mean, the

4 MR. JOHNSON: 4 guestion--the nature of the question seem to
5 Q. Okay. 5 get down intorates. It wasdifficult to

6 CHAIRMAN: 6 follow, and | was just wondering for purposes
7 Q. Thank you very much. 7 of moving and informing this process, whether
8 O'REILLY, Q.C.: 8 it was down into--you know, was something that
9 Q. | was wondering interms of the reference 9 we should be considering, but | think Mr.
10 question. I’m just wondering how - 10 Goudi€' s suggestion probably is theway to
11 CHAIRMAN: 11 deal with it if that’s reasonable.

12 Q. Doesanybody understand the question, and I'm |12 MR. JOHNSON:

13 not tryingto facile, but | haveno idea 13 Q. Okay.

14 what’s being said but, I mean, you know, I'd 14 O'REILLY, Q.C:

15 take your - 15 Q: Yeah.

16 MR. JOHNSON: 16 MR. JOHNSON:

17 Q. | think what the question may be getting at is 17 Q. Okay, I'll dothat because some of the other
18 the--Nalcor has developed apower purchase 18 guestions have to dowith the Bruce power
19 arrangement, and | think the materials suggest 19 arrangement as well--
20 that it was in some fashion modelled after the 20 O'REILLY, Q.C.:
21 use of such amechanism elsewhere, and | don't |21 Q. Yeah.
22 know if rereading would add to it, or perhaps 22 MR. JOHNSON:
23 I'm best off putting inwriting and just 23 . --and | think I’ll doit inthat fashion.
24 proposing it in that fashion. 24 Hereisaquestion that I’ ve been asked to put
25 MR. GOUDIE: 25 to you aswell. It regards a Nalcor statement

Page 14 Page 16

1 A. If | can makea suggestion, that type of 1 in Exhibit #36, and the statement quoted, and
2 question--1 mean, it has a certain convoluted 2 I’m not sure whereaboutsin the exhibit that
3 character toit. If you submitted it asan 3 this statement comes from, but the quote s,
4 RFI, we could sort of properly think our way 4 "This escalating supply priceis lower than

5 through it and understand the question and 5 would be indicated initialy by the cost of a

6 answer it. 6 service framework and is applied only to power
7 MR. JOHNSON: 7 actually used by rate payers early, the

8 Q. Okay, andjust for clarity too, Mr. Chairman, 8 earlier burden placed on rate payers at that

9 asregards to--I think asyou can probably 9 timeis minimized." Isthatin accordance
10 appreciate, I'm getting questions that are not 10 with what that exhibit says?

11 necessarily within the reference altogether-- 11 O'REILLY, Q.C.

12 CHAIRMAN: 12 Q. Andjust so everybody can follow, that’sin
13 Q. Sure. Ohno, yeah. 13 the latter half of the last paragraph on Page

14 MR. JOHNSON: 14 1

15 Q. --and | guess I've sort of madea policy 15 MR. JOHNSON:

16 decision on that where--I pose the question as 16 Q. Okay.

17 it's asked-- 17 O'REILLY, Q.C.:

18 CHAIRMAN: 18 Q. | cangiveyou exactly the right place there.
19 Q. Yes 19 MR. JOHNSON:

20 MR. JOHNSON: 20 Q. Okay, andthe questioninrelation to that,

21 Q. --and then if Nalcor wants to say it's 21 Mr. Bennett, would be, "Doesthis artificially
22 outside, | just leave it at that as opposed to 22 lower power rates created for the 2017 rate
23 saying, "1'm going to censor it" - 23 payer require future generations to pay higher
24 CHAIRMAN: 24 rates to compensate for the early shortfall?*

25 Q. Yeah. | thinkthat's fair, Mr. O'Reilly, 25 MR. BENNETT:
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1 A. | think at the outset maybe it’simportant to 1 Q. Couldyou just expand on that so that we can--
2 point out thereisno shortfall as such with 2 so somebody watching can fully understand what
3 the return and equities earned over the entire 3 you're -
4 50-year period. Another observation, | think, 4 MR. BENNETT:
5 that might be worth considering would be the 5 A. Steve, do you want to step into that?
6 cost of the PPA compared to the cost of the 6 MR. GOUDIE:
7 isolated alternative, and in all cases Muskrat 7 A. Yeah, sure, it's Steve Goudie. | think with
8 Falls energy both early in the study period 8 respect to the particulars of that third
9 and late inthe study periodis lower cost 9 question, the intergenerational equity issue
10 than the alternative, and the alternative 10 would be that under aconventional cost of
11 being increased reliance on thermal generation 11 service the return on equity for the utility
12 at Holyrood. 12 ishighest intheearly years, and asthat
13 MR. JOHNSON: 13 asset is depreciated, the return on equity
14 Q. And| think it would be probably appropriate 14 declines, so that the unit cost of production
15 if--because | know--I realize I’'m putting 15 from that facility would be highestin its
16 these to you and they’ re complex questions, so 16 early yearsand lowest in its later years, so
17 that if Nalcor felt that they wanted to add 17 people 50 years from now will pay very little
18 moreto the answer inwriting, | guess we 18 for the power from along-term generation
19 could do it in that fashion. The second part 19 asset like a hydro plant, whereas peoplein
20 of the question is again pertaining to Exhibit 20 the early years would be paying more. Under
21 36--is"If the 2017 rate payer only pays for 21 the PPA approach that we have, the real 2010
22 the power actually used, like 40 percent of 22 price for power from that facility is constant
23 Muskrat Falls, who pays for the other 40 23 across the entire planning period, so the only
24 percent. If there an unpaid deficit that has 24 adjustment to that price isfor this two
25 to be paid future generations." | guessit’s 25 percent general inflation rate.
Page 18 Page 20
1 driving at similar paints. 1 MR. JOHNSON:
2 MR. BENNETT: 2 Q. Okay.
3 A. That'sasimilar point, and the answer is that 3 MR.BENNETT:
4 all the costs of Muskrat Falls are recovered 4 A. Sopeople 50 yearsfrom now in inflation-
5 in the PPA, so there' s no outstanding costs to 5 adjusted terms will pay exactly the same price
6 recover. 6 per unit of power as we would pay in 2017.
7 MR. JOHNSON: 7 MR. JOHNSON:
8 Q. The third question relates to a further 8 Q. Sothecurrent generationisnot hosing the
9 statement in that exhibit, which is quoted as 9 future generation, is that the takeaway?
10 follows: "A supply price for its output set 10 MR. BENNETT:
11 in 2010 constant dollars helped address 11 A. Wdl, | wouldn't characterizeit like that,
12 intergenerational equity issues associated 12 but -
13 with large, public expenditures,” and I'm 13 MR. JOHNSON:
14 asked to "Ask Nalcor to comment on the 14 Q. | guessthe customer wantsto know that,
15 intergenerational equity issues and, in 15 right?
16 particular, does the 2035 rate payer have to 16 MR. BENNETT:
17 pay more so that the 2017 rate payer can pay 17 A. Wdl, | mean, under existing cost of service,
18 less? 18 customers 50 years from now get a very good
19 MR. BENNETT: 19 deal. They get abetter deal than the people
20 A. And I guess theresponse is ina similar 20 today.
21 context as | mentioned earlier in comparison 21 MR. JOHNSON:
22 to the isolated alternative, eventhe 2035 22 Q. Soif you could putitin Bay d Espoir terms,
23 rate payer is paying less than they would' ve 23 for instance, | guess that would be an example
24 otherwise in that isolated scenario. 24 of how now we enjoy the fact that it's an aged
25 MR. JOHNSON: 25 asset and it’s been depreciated and -
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1 MR. GOUDIE: 1 of both expansion plans are captured in our
2 A. That'scorrect. 2 analysis. The second question then iswhat we
3 (10:00 am.) 3 use for analysis and what we use for
4 MR. BENNETT: 4 comparison rather and providing context around
5 A. And maybe building on that point, the 5 those numbers, so if we look at an annual cash
6 customersin 2068, who have an asset that’ s-- 6 flow stream that extends over aperiod of 50
7 whose costs are fully recovered will have a 7 years, it's sometimes helpful to put that in
8 similar situation aswe've seen with Bay 8 context, so from an economic anaysis
9 d’ Espoir. 9 perspective we can use various series of
10 CHAIRMAN: 10 metrics inorder to putthat number into
11 Q. Can'twait. Excuse me. 1 context so that we can understand it. So the
12 MR. JOHNSON: 12 14.3 cents escalating price isequivaent to
13 Q. Okay. | guessthere was a--l guessarelated 13 the costs that are contained in Exhibit 99,
14 guestion--and, again, there might be aterm of 14 and it provides a useful reference when you're
15 reference issues with it, but maybe not. It 15 comparing, for example, to the escalating
16 pertains to the answer to the consumer 16 price of fuel at Holyrood, and the other costs
17 question that was posed--that | posed on 17 that are associated with that. | mean, |
18 behalf of aconsumer, being CAKPL-27, which 18 think when we're talking about this and
19 was asked--or was answered in arevised format |19 explaining the concept we can look at a cost
20 yesterday, having to do with the incremental 20 series as an escalating price, as we might say
21 stand-alone kilowatt hour cost of Muskrat 21 inreal terms, or wecan look at itas a
22 Falls power delivered to Soldier’s Pond and, 22 levelized unit price or LUEC, and we often use
23 essentially, they arewishing meto direct 23 that pricein theindustry as well. Those are
24 your attention to Page 6 of thereply and, in 24 equivalent costs, and are used to put context
25 particular, Column 5, which hasa nominal, 25 and explanation around the actual specific
Page 22 Page 24
1 annual cost per megawatt hour of 239 dollars 1 costs, dollar numbers, that are used over the
2 of megawatt hour in 2017, and they want me to 2 course of the 50-year study.
3 ask Nalcor to compare the Muskrat Falls 2017 3 MR. JOHNSON:
4 direct costs of 23.9 cents per kilowatt hour 4 Q. Intermsof--doesthat conclude your answer to
5 to the 14.3 cents per kilowatt hour often used 5 this particular question?
6 by government and Nalcor, | guess, in speaking 6 MR.BENNETT:
7 rates. | presume that’s what the question is 7 A. | think those arethe key points, so for
8 getting at. 8 example on page 4, we have those incremental
9 MR.BENNETT: 9 costs for Muskrat Falls and transmission,
10 A. Andl think that, you know, in order to put 10 compared to the Isolated-1sland thermal costs,
11 that inits full context we need to look at 11 expressed as LUEC. On the next page -
12 the entire response to the RFI, so if we look 12 MR. JOHNSON:
13 at the cost associated with Muskrat Falls with 13 Q. Okay, doyou want to bring that up and just
14 the Labrador-ldand transmission link with 14 explain aswe're going through, Mr. Bennett,
15 Holyrood, its upgrades, the associated thermal 15 so that -
16 generating facilities, all of those costs are 16 MR. BENNETT:
17 captured in our analysis, and you can see 17 A. Sothe second graph on page 4.
18 those on the record in a couple of different 18 MR. MCNIVEN:
19 places. Some are confidential, but others are 19 Q. Page4of 27?
20 in the public domain so, for example, Exhibit 20 MR. BENNETT:
21 99 has all of the costs of both alternatives. 21 A. Oh I'msorry, page 4 of 7, maybel have
22 There’s acommon database of al of that 22 different paging--if we could go a little
23 information, and that’s where we derive our 23 further down, I’m sorry, looks like | have an
24 cPw anaysisfrom, sol think the first and 24 earlier--therewe go. There'sa levelized
25 most important point isthat al of the costs 25 price. If you compare the Isolated
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1 aternative to the Muskrat Falls and Labrador- 1 CPw preference.
2 Island Transmission Link. 2 CHAIRMAN:
3 MR. JOHNSON: 3 Q. From the--that's acumulative difference there
4 Q. Okay, soyour redlineisyour Isolated? 4 that turns out to be, in termsof present
5 MR. BENNETT: 5 value, the 2 billion dollars or whatever it is
6 A. Yeah 6 we're talking about.
7 MR. JOHNSON: 7 MR.BENNETT:
8 Q. Andyour blue lineisthe Muskrat Fallsand 8 A. That'sright.
9 Labrador-lsland Link, so just give us a 9 MR. JOHNSON:
10 narrative now so someone at home can 10 Q. Andsimilarly, and | guess Mr. Bennett, |
11 understand this. 11 guess--I’'m not being facetious, but I’m asking
12 MR. BENNETT: 12 you to really explain thisand | know you guys
13  A. Sonow we vetaken all of the costs over the 13 areemersed intoit, but you know, because
14 50 year study period and we have expressed it 14 people want to understand it.
15 now asa constant amount paid in each year. 15 MR. BENNETT:
16 So thisis equivalent to the actual series of 16 A. Oh | understand, | understand, these are
17 cashflows and the cash amounts that are 17 complex topics, | understand.
18 incorporated in our 50 year study period. 18 MR. JOHNSON:
19 MR. JOHNSON: 19 Q. Soif you go to the next graph -
20 Q. Okay. 20 MR. BENNETT:
21 MR.BENNETT: 21 A. Now we' ve expressed it in an escalating term,
22 A. Andif we go to the next dlide, the next graph 22 sowe have an amount now that increases a
23 here, now we see the escalating price. 23 percentage year over year, and if we look back
24 MR. JOHNSON: 24 in 2017 at the beginning of the blue curve on
25 Q. Sojust goback toyour first graphfor a 25 this line, you can see that there's
Page 26 Page 28
1 second and I'll ask you a question now a 1 approximately--it’s sort of hard to read on
2 customer would want to know. How come | 2 this scale, but thisiswhere the 143 dollars
3 should be happy about that? 3 comes from. And now the 143 dollars escal ates
4 MR. BENNETT: 4 over time, and that’s useful in comparison to
5 A. Well the reason we should be happy about that 5 our Isolated case, which hasa substantial
6 is because the cost of the Muskrat Falls and 6 amount of fuel init, so the bill for Holyrood
7 Labrador-lsland Link issubstantially lower 7 will continue to escalate over timein the
8 than the costs associated with the Isolated 8 same manner.
9 Link. 9 MR. JOHNSON:
10 MR. JOHNSON: 10 Q. Okay, and so again then, what makes us happy
11 Q. Andput thatinterms now with what you're 11 if someoneis sitting at home about that
12 seeing on the graph? 12 graph?
13 MR. BENNETT: 13 MR. BENNETT:
14 A. Wel we seetheLUEC for Muskrat Fallsand 14 A. Thesame point here, the gap between the blue
15 LIL, the blue line, being a much lower annual 15 line which is the Interconnected scenario and
16 amount than the red line, which is the 16 thered line, which is the | solated scenario.
17 equivalent expression of the cost associated 17 And in both cases, just as in the same manner
18 with Holyrood, to use afuel with pollution 18 as the previous graph, the blue lineis lower
19 upgrades and athermal generation associated 19 than thered line. So there' s been lots of
20 with the Isolated plan. 20 discussion about rates, there's been lots of
21 CHAIRMAN: 21 discussion about the cost of energy, but at
22 Q. So that equals the two--in the cumulative 22 the end of the day, it isthe actual cost flow
23 sense, the two billion - 23 to cost stream that’sincluded in Exhibit 99
24 MR. BENNETT: 24 and the other related documents that we used
25 A. You could get back to the 2.2 billion dollar 25 to derive those long-term projections. And
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1 when, outside of thisform when we hear people 1 power from Labrador. It starts at 238 in
2 talking about the impact on consumer rates, 2 2017, it declines, then stabilizes and then
3 wholesale rates, Newfoundland Power’ srates, 3 turns up alittle bit late in the period. So
4 projected Domestic rates, all of that analysis 4 that’ s the incremental nominal unit costs that
5 comes from the database andisnot derived 5 ultimately enters into our total revenue
6 directly from these analytical expressions. 6 requirement, but thisisnot arate that a
7 So these are readly helpful to usin the 7 consumer pays. Thisis our incremental cost
8 industry, but from the consumer perspective, 8 of production, if we can sort of characterize
9 you have to look at the long-term rate 9 it that way. What matters is what these costs
10 projections that are used and are derived from 10 aredoing over time. Ona weighted basis,
11 the original cost numbers that are contained 11 when that moves into our total revenue
12 in our database. 12 requirement, this would only account for maybe
13 MR. JOHNSON: 13 25 percent of our output, so these costs go
14 Q. Soin termsof your red number being your 14 into our total revenue requirement and get
15 I solated escalating, the number in your lower 15 blended through to comeup with the tota
16 graph, why--what’ s the narrative, why is that 16 revenue requirement on which rates are based.
17 linegoing upina fashion higher than the 17 MR. JOHNSON:
18 blue line? 18 Q. Sowhat other costsare they getting blended
19 MR. BENNETT: 19 with then?
20 A. Most fundamentally it's because the costs 20 MR. GOUDIE:
21 associated with that alternative are higher. 21 A. They're getting blended with the existing
22 MR. JOHNSON: 22 system costs.
23 Q. Inplain English. 23 MR. JOHNSON:
24 MR.BENNETT: 24 Q. Okay, and tell the person at home what the
25 A. Well, we spend more on the Isolated 25 existing systemiis.
Page 30 Page 32
1 aternative for fuel, for pollution controls, 1 MR. GOUDIE:
2 for replacement of Holyrood for the ongoing 2 A. The existing system would be our hydro
3 maintenance for the new thermal generating 3 electric base of Bay D’Espoir, Upper Salmon,
4 facilitiesthan wedoin the Interconnected 4 Hynes Lake, et cetera. So we have two kind of
5 scenario. Thisis another way of getting back 5 cost buckets, we have our incremental cost
6 to the 2.2 billion dollar cPw preference. 6 bucket which iswhat this analysis represents;
7 MR. JOHNSON: 7 and then we have our existing cost bucket and
8 Q. Okay, sowewantto make surewe' veanswered | 8 that existing cost bucket accounts for maybe
9 thisquestion, just torecap it then, ask 9 75 percent of our output in the early years,
10 Nalcor to comparethe Muskrat Falls 2017 10 but it's very low cost. So the higher
11 direct costs of 23.9 cents per kilowatt hour 11 incremental cost comesin and gets blended
12 to the 14.3 cents per kilowatt hour often used 12 with the lower existing cost and that turns
13 by government and Nalcor. So answer that in a 13 into our overall revenue requirement. Now the
14 nice bow for this customer. 14 red line here represents the, comparatively,
15 MR. GOUDIE: 15 the annua thermal incremental costs
16 A. SteveGoudie. Maybel cantry to help out 16 associated with the Isolated-1sland Option, so
17 here. If we move back to thefirst graph, if 17 it's all the incremental, omN, fuel and
18 we could? No, that’ s the second graph, okay, 18 capital related to both Holyrood and our base
19 this graph. So what this chart representsis 19 load thermal plant going forward and we have
20 the incremental costs of Muskrat Falls, plus 20 to do that to make sure that we' re comparing
21 Soldier's Pond delivered or--I'm sorry, 21 apples to apples because what matters to the
22 Muskrat Falls plus transmission delivered as 22 customer is not the ratein 2017, what matters
23 Soldier'sPond, thatisthe blueline. So 23 is how that rate changes over time, and that’s
24 these arethe annual nominal costs of an 24 the analysis we are obviously undertaking here
25 incremental basis associated with bringing 25 in our cPw analysis. So this chart is
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1 actually very important becauseit conveys 1 Q. Soyousumitupanddivide it by the number

2 sort of the economic prize that we all receive 2 of yearsto get that straight line.

3 once we get to where we're trying to get to, 3 MR. GOUDIE:

4 and that is that our incremental cost 4 A. Thestraight lineisthe present value of al

5 structure has now changed from an uncertain 5 the costs over the 50 year period, divided

6 and increasing cost to avery stable and known 6 through by the present value of al the

7 cost. And thiskind of cost structure will 7 output. It'sadivision of those two present

8 deliver declining real electricity pricesto 8 values, and that’s just theway the algebra

9 consumers over time. So once we move from 9 works, but they are identical. In present
10 thisfirst chart, we want to say--well, we 10 value these three different series for the two
11 want to reflect on the fact that these nominal 11 alternatives are identical.

12 costs are changing each and every year, so how 12 MR. JOHNSON:

13 can we translate that into an economic message 13 Q. Sojust come--if | could ask then regarding

14 that wecan sort of encapsulate what the 14 page 6 of 7,if we couldlook at column 5,

15 messageisinto asingle number, and that's 15 thisis the numerical representation of the

16 why we calculate LUEC and that's why we 16 nominal annual cost per megawatt hour and so

17 calculate escalating supply crisis because 17 I’m just going to start at the top of the line

18 we're trying to take the same information 18 there, $239.00 in 2017, and then I’m going to

19 that'sin this chart, which is changing each 19 pick, let's say 2037 and | think if | come

20 and every year, and we' re trying to translate 20 across, that's $192.00 and that’s the figure

21 that back into asingle number that we can 21 in 2010 dollars, | takeit, isit?

22 kind of get our head around and make afair 22 MR. GOUDIE:

23 comparison. So that's what we do when we move 23 A. No, that isthe nominal dollars of the day, so

24 to chart No. 2, wetake each of those two 24 it'sactually declining in nominal terms, in

25 nominal costs over time and we transg ate them 25 real termsit’s declining at even a steeper
Page 34 Page 36

1 into single relevant economic numbers that 1 rate. And that’'sthe cost stability on our

2 open up what the message is. So the 2 incremental costs that we're talking about.

3 incremental costs associated with Muskrat 3 It's a change in the cost structure, a

4 Fallsplus LIL delivered at Soldier's Pond 4 positive change in the cost structure.

5 across the planning period, would be in the 5 MR. JOHNSON:

6 order of 200 dollars per megawatt hours, 6 Q. Thank you. Some of theseare very long

7 levelized; whereas our incremental thermal 7 commentariesand | haveto tease aquestion

8 would be inthe order of 350, 360 dollars 8 out, so | haveto put that in writing.

9 levelized. Itis that differential that 9 There' s afurther question actually on cA-27,
10 ultimately makes a huge contribution to the 10 our revision one. |I’'m asked to direct you to
11 Interconnected Island preference of 2.2 11 page 6, column 2 for Muskrat Falls purchases
12 billion. And then when we moveto the next 12 and they’re directing our attention to 2017
13 chart, we're just going to take the LUEC and 13 which is $166,054,000 for Muskrat Falls
14 we're going to restate that into an equivalent 14 purchases and the question is, isthis on a
15 escalating pricefor a comparison against 15 PPA basis?

16 something like a Holyrood cost, which tends to 16 MR. GOUDIE:

17 escalate over time because of fuel. So all 17 A. Thisis Steve Goudie. The purchase amount of
18 we're doing isthat we're restating the same 18 166 millionin 2017 would be the nominal
19 numbersin adifferent algebraic manner for 19 annual cost in that year.

20 different purposes, but they all have the same 20 MR. JOHNSON:

21 present value and they all mean the same at 21 Q. Andisthat on aPPA basis?

22 the end of the day in economic terms. 22 MR. GOUDIE:

23 MR. JOHNSON: 23 A. Atthat point it'snot, butit ultimately

24 Q. Okay. 24 feeds--all the nominal costs feed into atotal

25 CHAIRMAN: 25 and it’sthe total cost that would be present

Discoveries Unlimited Inc., Ph: (709)437-5028

Page 33 - Page 36

Muskrat FallsHearing




February 15, 2012

Multi-Page™

Page 37 Page 39
1 valued or put into cPw terms, but you have to 1 we think there are some very good reasons for
2 build up your costs first in nominal dollars, 2 using the PPA approach.
3 which iswhat thisis doing here. 3 MR. JOHNSON:
4 MR. JOHNSON: 4 Q. Thenext question hasto dowith interest
5 Q. Okay. 5 during construction in relation to the Muskrat
6 (10:15am.) 6 Fals generating facility. | think the
7 MR. BENNETT: 7 background on that isinitially that question
8 A. Ifl could have a second? 8 was asked in CA-25, it was a customer
9 MR. GOUDIE: 9 question, an inquiry, and the question wasis
10 A. Perhaps| misunderstood your question. Doyou |10 any interest during construction cost provided
11 want to try that again? 11 for inthe cost projectionsfor the Muskrat
12 MR. JOHNSON: 12 project and the answer said that "applicable
13 Q. Yes, no problem. The questionisin relation 13 interest during construction, IDC, isincluded
14 tothat 166 million dollars that we seein 14 inal in-service capital costs associated
15 column No. 2 for Muskrat Falls purchases, is 15 with both the Isolated-Island and
16 thison a PPA basis; and then the follow-up 16 I nterconnected-1sland alternatives. For al
17 question isif so, costs would be higher on a 17 regulated assets, including the Labrador-
18 cost of servicebasis? And ask Nalcor to 18 Island Transmission Link, there is an
19 comment. 19 allowance for funds used during construction,
20 MR. GOUDIE: 20 AFUDC, which includes costs for both the debt
21 A. The166 millionisderived fromthe PPA,it's 21 and equity used during the construction period
22 basically thepra price inthat year, in 22 based on the weighted cost of capital. The
23 nomina dollars, divided by the take for 23 weighted cost of capital or WACC is determined
24 Newfoundland and Labrador Hydro. As | said |24 by the capital structure assumed, i.e. 75t0
25 before, it will build up into the total 25 25 debt equity and the cost of debt and
Page 38 Page 40
1 incremental costs and it will be present 1 equity, i.e. 7.4 percent and 10 percent
2 valued, so if that was a--thePPA againis 2 respectively.” Then the answer continues,
3 focused on the rate of return on equity, it's 3 "The analysis for the Muskrat Falls generating
4 not focused on net book value. So if we were 4 facility isbased on 100 percent equity with
5 moving to acost of service framework, where 5 no debt. Since IDC only accrues against debt,
6 we're going to revert back to net book value 6 no IDCis applicable” Andl guess the
7 astowhat redly drivestherate, that 166 7 question wasif one--1 guess what’ s behind the
8 million would be at least doubled what it 8 question isit doesn’'t appear likely that
9 otherwise would be under PPA. 9 Muskrat Falls generating facility is going to
10 MR. JOHNSON: 10 be financed 100 percent with equity and what--
11 Q. Okay. Wdll I guessjust to follow up, why not 11 it will take another capital structure to
12 just go cost of service? You have double, 12 finance the project and | guess how would the
13 what’ sthe--1 guess, you know, 1’d just like 13 "water on the beans' changeinterms of cPw
14 to flesh that out. 14 analysisif you wereto assume amore likely
15 MR. BENNETT: 15 financing scenario for the generating
16 A. |think, you know, our rationalefor using a 16 facility. 1 think that’sthe thrust of the
17 PPA approach was laid out in Exhibit 36 and we |17 question.
18 think there are some good reasons for having 18 MR. GOUDIE:
19 that PPA approach, | mean, first of al you 19 A. Steve Goudie. Weanayzed Muskrat Fallson
20 avoid that rate hit. The returnfor the 20 100 percent equity basisin DG2 for analytical
21 investment is still recovered over the study 21 purposes, there wasredly no clarity at the
22 period and the price schedulethat shows up 22 time on what the final financing arrangements
23 here in column 2 in general termsfollows the 23 would be, so we just analyzed it basically on
24 same format and the same shape generally, but 24 aproject basis, which is really quite common
25 lower than the Isolated-1sland scenario. So 25 in many industries before the introduction of
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1 debt leverage. Soonce we put debt into 1 know, there is some latitude and we're
2 Muskrat Falls, it doesn’t necessary change the 2 prepared to acknowledge that, but| think
3 "water on thebeans' at all. Infact, it 3 we're getting into an issue now that we
4 could be favourable and likely will be 4 shouldn’t go down and if there’s something in
5 favourable for consumers because the cost of 5 addition to that that the Consumer Advocate
6 debt will be less than the cost of equity. So 6 feelsthat is bearing on thisand informs this
7 as we leverage the project, the PPA price will 7 process, then he can probably use the same
8 reflect that, as long as we're focused on the 8 method he suggested before asto put it in the
9 return on equity--as long as we' re focused on 9 form of arF and fileit.
10 the return on equity, then the--as our hurdle, 10 MR. JOHNSON:
11 then the fall out will be on the PPA price. 11 Q. Wadl, andin point of fact the follow up was
12 MR. JOHNSON: 12 my follow up, not the customersand if they
13 Q. Wouldn't be abad way to conduct trials, just 13 wanted to further email me and perhaps we
14 to have people give you the questions to ask. 14 could put it inthewriting, if that bethe
15 Thisone would be, "Dear Sir: Has Nalcor 15 case.
16 provided the following information"--and 16 GREENE, Q.C.:
17 again, theremight be issuesof Terms of 17 Q. No, | just wanted to make the process clear if
18 Reference, but we'll see. "Were there detailed 18 thereis a question asked by the Consumer
19 negotiations with cF(L)co and or Hydro Quebec |19 Advocateit’sfor Nalcor to take an exception
20 for possible energy supply for the Interlink 20 asto whether it iswithin or without the
21 to the Island of Newfoundland." 21 Terms of Reference, as opposed to counsel
22 MR.BENNETT: 22 having alittle discussion, it should be made
23 A. Detailed negotiations with cF(L)co. Certainly 23 for the record.
24 asfar as CF(L)Cois concerned, you know, 24 O'REILLY, Q.C.
25 CF(L)CO's energy availability is something 25 Q. Well I guess wewill raisethe objection to
Page 42 Page 44
1 that we understand, it'sarecall and it'sthe 1 it.
2 Twinco of the so called Twinco block whichis 2 MR. JOHNSON:
3 available for iron ore development or 3 Q. Okay.
4 industrial use in Western Labrador. So 4 O'REILLY, Q.C.
5 CF(L)co in of itself has alimited supply of 5 Q. I'mtrying to be nice about thisand not too
6 energy. And asfar as Hydro Quebec is 6 stickily, you know, itisa review process,
7 concerned, no, we have not undertaken detailed 7 it'snot ajudicia process per se and so, you
8 negotiations with Hydro Quebec. 8 know, ordinarily if you werein probably a
9 O'REILLY, Q.C: 9 more defined setting, you’ d be popping up and
10 Q. Ithink that's about asfar aswe can - 10 down and saying "objection” and so on. Itis
11 MR. JOHNSON: 11 areview process, it's alittle different.
12 Q. Asfarasyou can go. 12 And Nalcor wants to be forthcomingin its
13 O'REILLY, Q.C.: 13 answers, but at the same time it wants to stay
14 Q. -runthat. 14 focused on what the reference questions are.
15 GREENE, Q.C.: 15 GREENE, Q.C.:
16 Q. IsNacor making an objection for the record? 16 Q. Andthere sno problem, that -
17 | just heard a consultant’ s question. 17 O'REILLY, Q.C.
18 O'REILLY, Q.C.: 18 Q. Okay,well let's-
19 Q. Wdl what | heard the Consumer Advocate say is |19 GREENE, Q.C.:
20 that he' s getting these things here and we're 20 Q. Theonly thingwas, therewasa discussion
21 trying to be discreet inraising them, | 21 between counsel which wasn’t recorded for the
22 understand he' s under some obligation to ask 22 record and if there wasadecision made, it
23 questions. | think the question that was put 23 should bereally on the record, that’s my only
24 in general terms was responded to and | think 24 point.
25 he’' d be pressed to go further than that, you 25 MR. JOHNSON:
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1 Q. Werediversion of exported recall energy to 1 CHAIRMAN:
2 the Interlink considered? 2 Q. lamsure, | know.
3 MR.BENNETT: 3 GREENE, Q.C.:
4 A. So the currently exported energy from 4 Q. Thisisdefinitely not argument, Mr. Chair.
5 Churchill Falls isinsufficient to meet our 5 (10:30 am.)
6 needs and there’s alimited supply in the 6 MR. JOHNSON:
7 winter when we actually need the -- need firm 7 Q. Thelast part (€) is how much spillage occurs
8 capacity on theldand. The available recall 8 at Upper Churchill at the present time and
9 capacity in the winter is about 80 megawatts. 9 usually annually?
10 MR. JOHNSON: 10 MR. BENNETT:
11 Q. The next--this is part C, were "SWAP" 11 A. | don’'t have that number. Paul, do you -
12 arrangements with Hydro Quebec re: Menihek |12 MR. HUMPHRIES:
13 output considered? 13 A. No, | don't have -
14 MR. BENNETT: 14 O'REILLY, Q.C.
15 A. No, Menihek isan isolated generating facility 15 Q. It'sthesameissueand | raise an objection
16 next to Schefferville that has no transmission 16 if 1 have to put it on the record.
17 interconnection to the North American grid. 17 GREENE, Q.C.:
18 MR. JOHNSON: 18 Q. Andthe Consumer Advocate's position on this
19 Q. | think the next, Part D, iswhat will be the 19 objectionis, is it within or outside the
20 status of the Twin Falls Plant and 20 Terms of Referencein your view?
21 transmission lines after reversion to CF(L)Co 21 MR. JOHNSON:
22 in 2014, and cannot moves be made to utilize 22 Q. It would appear tobe outside, | have to
23 them for input to the Interlink with regain of 23 concur, but again | wanted to put it there.
24 water supply as needed. 24 CHAIRMAN:
25 MR. BENNETT: 25 Q. Butl think it'sfair to Consumer Advocate, |
Page 46 Page 48
1 A. ldon't havespecificson TwinFals, sol 1 mean, for the question was asked by a
2 can't answer that question. 2 concerned citizen.
3 O'REILLY, Q.C: 3 MR. JOHNSON:
4 Q. |think that's outside the Terms of Reference, 4 Q. Yes, yeah.
5 that's, you know--I raise an objection to 5 CHAIRMAN:
6 that, if | can. 6 Q. Andit seemsto methat it should be read into
7 GREENE, Q.C.: 7 the public record so that at least you would
8 Q. Andthen, Mr. Johnson, your position on the 8 have done your job and acknowledged the fact
9 objection? 9 that thisis a question that you asked.
10 MR. JOHNSON: 10 O'REILLY, Q.C.
11 Q. Ithinkitisprobably outside. 11 Q. That'sright.
12 GREENE, Q.C.: 12 CHAIRMAN:
13 Q. Sothere's noneedfor the panel to makea 13 Q. And if there's an objection, of course,
14 decision, I'm just--this is the type of 14 that’s--you know, and it isdeemed to be
15 process - 15 outside the Terms of Reference, well duty has
16 MR. JOHNSON: 16 been done, | guess.
17 Q. Yes, yes. 17 GREENE, Q.C.:
18 CHAIRMAN: 18 Q. And in a dituation where there may be
19 Q. | loveit when lawyers argue. 19 disagreement as to whether itiswithin or
20 GREENE, Q.C.: 20 without the Terms of Reference, that iswhen
21 Q. We'renot arguing, we'rejust ensuring that 21 therewill bethe opportunity for argument
22 the processis clear for al of the parties 22 with Nalcor, the Consumer Advocate and Board
23 and for the process. 23 Counsel expressing aview on that issue.
24 O'REILLY, QC. 24 MR. JOHNSON:
25 Q. Not aways as pleasant. 25 Q. A question concerning--thisis the question:
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1 "Thereis public concern that the 824 megawatt 1 That does not inform this processand I'd
2 Muskrat Falls capacity may have reduced 2 raise an objection to that.
3 capacity of only 575 megawatts for the winter 3 MR. JOHNSON:
4 peak from January to Marchon the Idland 4 Q. Wdl, I certainly can’t take the position that
5 (cause 500 megawatts will be needed for 5 we are here inthisreference assuming that
6 Holyrood, 165 megawatts for Nova Scotia), 6 thelink ispart of thereference, butyou
7 leaving an estimated 150 megawattsfor new 7 know, there was some discussion about it and |
8 demand. Ask Nalcor for pubic comment.” 8 guess from atechnical aspect, | may be wrong,
9 MR.BENNETT: 9 but someone may havetunedin yesterday and

10 A. Wdl as far as productionin Muskrat Falls 10 said "well, you know, there was abit of

11 goes, certainly Muskrat and Churchill Falls 11 discussion about it yesterday." So, pretty

12 operate under the terms of--or will operate 12 much all | can say about the point.

13 rather under the terms of awater management 13 O'REILLY, Q.C.:

14 agreement that has been established by the 14 Q. | mean, you know, | guess what you’ re prodding

15 Board, sowhen we look at the production 15 into hereis a subject that is the subject of

16 between Muskrat and Churchill Falls, there 16 ongoing negotiations between partiesthat are

17 will be available capacity on peak through the 17 not part of thisreference questionand |

18 operation of that water management agreement. |18 can't see how this could be -- really, | can’'t

19 MR. JOHNSON: 19 see how this could be informative of this

20 Q. Thesecond question is: does Nalcor have any 20 process.

21 recent updated hydrology studiesto confirm 21 GREENE, Q.C:

22 that Muskrat Falls can produce at 824 22 Q. Oneof thechalenges with this particular

23 megawatts for the winter peak? 23 question is trying -- is the proper

24 MR.BENNETT: 24 interpretation of the terms of reference that

25 A. Wehavealong history of hydrology studieson |25 were given to the Board by the government.

Page 50 Page 52

1 Muskrat Falls. Records go back over 50 years. 1 The Terms of Reference exclude consideration
2 So, we're comfortable with the energy 2 of the monetization of any excess power. As
3 production at Muskrat. 3 mentioned in the Terms of Reference, certain
4 MR. JOHNSON: 4 issues were excluded from consideration by the
5 Q. Thenext questionis: for the winter peak of 5 Board. One of those issueswas the Maritime
6 2018, how much Muskrat Falls824 megawatt | 6 link and the arrangements with Emera. While
7 capacity will be available? 7 there was discussion yesterday, it was brought
8 MR. BENNETT: 8 forward by Nalcor as to whether that iswithin
9 A. Weexpect to havethe capacity necessary for 9 or without the Terms of Reference and it was

10 Muskrat Falls to meet the winter peak in 2018. 10 the reference to the Maritime link with

11 MR. JOHNSON: 11 respect to reliability. However, Nalcor’s

12 Q. The next question is: if there are power 12 position is that the Maritime link is not

13 outages, how will these be apportioned between |13 required to adequately address reliability, so

14 Newfoundland and Nova Scotia? Again, that’'sa |14 while they did refer to it, it is not

15 -- we're assuming for the purposes of this 15 necessary for the Board' s consideration and in

16 reference that there isnolink. But there 16 fact would be outside the Terms of Reference.

17 was some discussion of it yesterday. 17 So with respect to this particular question,

18 GREENE, Q.C.: 18 my opinion would be that it would be outside

19 Q. DoesNalcor take objection to the question? 19 the Terms of Reference aswell.

20 O’'REILLY, Q.C.: 20 | don’t know if the Panel needs to take

21 Q. | thinkthat that’soutside-- it'soutside 21 any additional time to consider before making

22 theterms. It'snot -- it doesn’t inform -- 22 their decisions or their view.

23 again, it doesn’t inform this process, you 23 CHAIRMAN:

24 know, how thedistribution of power, who's 24 Q. No, | don't think so. We can carry on and we

25 going to get the recall, primary call on that. 25 might discussit, but we're satisfied with it,
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1 you know. 1 MR. JOHNSON:
2 O'REILLY, Q.C: 2 Q. Nalcor advised that the transmission |osses
3 Q. Wadll, I guess the question will be deferred 3 would be at the maximum peak of ten percent
4 until there' saruling. 4 when Muskrat Falls is operated at peak
5 GREENE, Q.C.: 5 capacity. Thiswill impact the ability of
6 Q. Yes 6 Muskrat Falls to meet the island winter peak
7 MR. JOHNSON: 7 power demands. Can Nalcor comment on that?
8 Q. Another question: Nalcor advised today, that 8 MR. HUMPHRIES:
9 being yesterday, that 10C expansion may 9 A. Theexisting anaysisup to DG2 assumes that
10 require 500 megawatts of power. Muskrat Falls |10 the peak losses could be at the nine or ten
11 has 824 megawatts of capacity, 165 megawatts |11 percent range, so the expansion plan already
12 for Nova Scotia, being 159 megawatts | eft for 12 compensates for that ability to supply the
13 theisland of Newfoundland over the in-feed. 13 load. It'sjust not Muskrat Falls. It’'sthe
14 That would amount to transmission line in- 14 total resource in Labrador and on theisland.
15 service cost of 2.5 billion for 159 megawatts, 15 MR. JOHNSON:
16 question mark. Ask Nalcor tocommentonthat (16 Q. That doesthat. There might be somein there
17 scenario. 17 that are embedded that I'll put inwriting.
18 MR. BENNETT: 18 They look likethey’'re abit more involved
19 A. | don't seethat asaviable scenario. First 19 than what can be handled like that. So those
20 of all, we don’t have afirm request from 10C 20 are my questions of the Panel. Thank you very
21 and | think it’sfair to say that if customers 21 much.
22 ontheisland part of the system are paying 22 CHAIRMAN:
23 the cost associated with Muskrat Falls and the 23 Q. Sol guesswe'll take abreak now. No?
24 Labrador-Island transmission link, then 24 O'REILLY, Q.C.:
25 they're absolutely entitled to receive the 25 Q. I don't know. Doesthe Panel have questions?
Page 54 Page 56
1 energy that's associated with the assets 1 I’m just wondering if we can finish with the
2 they’re paying for. 2 Panel because -- | don’t know. If you wish to
3 MR. JOHNSON: 3 take a break, that's finewith us, but if
4 Q. | think you answered the second question 4 there's-
5 aready. When does10c need the 500 megawatts | 5 CHAIRMAN:
6 for expansion? 6 Q. | cankeepgoing al day, but | mean, | got
7 MR. BENNETT: 7 chastised the day before yesterday.
8 A. Yeah, in general terms, they’re following a 8 O'REILLY, Q.C:
9 Decision Gate process the same way that we do 9 Q. Okay. Well, aright, we'll take a break.
10 and they have not put forward afirm request 10 GREENE, Q.C.:
11 for energy. 11 Q. What Mr. O'Rellly iswondering is how long the
12 MR. JOHNSON: 12 Commissioners might be with the Panel, whether
13 Q. Third question: Why not dedicate Muskrat Falls |13 the Panel could be finished before the coffee
14 solely to Labrador power requirementsif 10C 14 break. It would assist in them moving forward
15 needs 500 megawatts? It'sansweredin the 15 to the next panel.
16 previous question. 16 CHAIRMAN:
17 Nalcor advised that the transmission line 17 Q. Wdl, I got afew questions. | won't be very
18 losses would bethe maximum peak of ten 18 long.
19 percent when Muskrat Fallsis operated at peak 19 GREENE, Q.C.:
20 capacity. Thiswill impact the ability of 20 Q. Sothat's--theideawould be -
21 Muskrat Falls to meet the island winter peak 21 O'REILLY, Q.C.:
22 power demands. Can Nalcor comment? 22 Q. There'stwo things. There'sthe Board's, the
23 MR. BENNETT: 23 Commission’s questions and aso there' safew
24 A. I'mnot sure how it affectsit. So, can you 24 undertakings that we can deal with while the
25 just restate that question, please? 25 panel ishere. Sol thought if we could get

Discoveries Unlimited Inc., Ph: (709)437-5028

Page 53 - Page 56




February 15, 2012

Multi-Page™

Muskrat FallsHearing

Page 57 Page 59
1 that part and if you’ re not going to be long - 1 because of the environmental assessment
2 CHAIRMAN: 2 process. Ultimately, we may have to find we
3 Q. No, no. 3 haveto goto the market in order to meet a
4 O'REILLY, Q.C: 4 short term need or use athermal alternative.
5 Q. - wecan deal withthat and then we can 5 Those are the general suite of alternatives.
6 dismissthe panel, if that’ s satisfactory. 6 Mr. Humphries, | don’'t know if you -
7 CHAIRMAN: 7 MR. HUMPHRIES:
8 Q. Okay. Isthat acceptableto all parties? 8 A. No, that would be -- and again, the important
9 GREENE, Q.C.: 9 factor isthe size and the time. That would,
10 Q. Yes. Yes, Mr. Chair. 10 you know, whether it’s 100 megawatts or 500
11 CHAIRMAN: 11 megawatts makes a difference, and the timing,
12 Q. So it'sup to us now. So, Commissioner 12 and to date, we do not have a firm request or
13 Newman, have you got any questions? 13 even afirm idea of where this may settle out
14 COMMISSIONER NEWMAN: 14 and oncewe get that, then wewill start
15 Q. Noquestions, thank you. 15 through a process to address how we would meet
16 COMMISSIONER OXFORD: 16 that request.
17 Q. No, sSir, no questions. 17 VICE-CHAIR WHALEN:
18 CHAIRMAN: 18 Q. | had another question and it relatesto the
19 Q. Madame? 19 probabilistic  assessment, reliability
20 VICE-CHAIR WHALEN: 20 assessment discussion you were having with Mr.
21 Q. ljusthavea-- 1 had lotsof questions. | 21 Johnson yesterday and Ms. Greene and Mr.
22 think most of them have been covered. | have 22 Johnson this morning and you weretalking -- |
23 one question from something you, Mr. Bennett, |23 wrote down your comment. | can't find the
24 just said about in referenceto a-- in your 24 transcript reference. That theresults of
25 response to a question from Mr. Johnson with 25 such an assessment could have significant --
Page 58 Page 60
1 referenceto 10c and you don't have afirm 1 and | think your word was significant
2 power commitment or request from 1oc of 500 2 implications for ratepayers.
3 megawatts, | think was the number. What does 3 MR. HUMPHRIES:
4 Nalcor or Hydro do when you get that request? 4 A. They would have significant impact on the way
5 MR. BENNETT: 5 we currently -- our current practices, which
6 A. Soonceweseethat request, then we'll have 6 ultimately could have an impact on ratepayers,
7 tolook at timing. We'll have to compare the 7 yes.
8 size of that request compared to our various 8 (10:45am.)
9 resources. If welook at Muskrat Fallsin the 9 VICE-CHAIR WHALEN:
10 short term, it has supply. | guess invery 10 Q. Could you expand on what the impacts
11 general terms, that would go into a generation 11 specifically might be?
12 expansion plan and we'll have to come up with 12 MR. HUMPHRIES:
13 a solution to meet that requirement. 13  A. Wdl, like in the -- when we start to
14 VICE-CHAIR WHALEN: 14 introduce these new, | would call new factors
15 Q. Sowhat other -- are there any other options 15 into the overall reliability assessment, like
16 or alternativesin Labrador for to meet that 16 the cost, the societal cost of outages,
17 significant load? 17 customer outages and those types of things,
18 MR. BENNETT: 18 and that if our standard increases to alevel
19 A. There areother potential developments in 19 that we have to incorporate them, we could end
20 Labrador. 20 up having to add additional capacity,
21 VICE-CHAIR WHALEN: 21 generating capacity, transmission capacity to
22 Q. Gull Island for example. 22 live within these new constraintsand that
23 MR. BENNETT: 23 could introduce significant costs given the
24  A. Gull Island being one. The others would be 24 fact that we are asmall rate base and, you
25 further downthe line interms of timing 25 know, the ability to pay and the desire to pay
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1 isnot -- it has alarger impact than it would 1 CHAIRMAN:

2 in a larger jurisdiction where there's a 2 Q. Yeah, but the assumption there is aways that

3 bigger rate base to spread these costs over. 3 there' s other alternatives you can spend that

4 VICE-CHAIR WHALEN: 4 money on that may produce some value.

5 Q. Okay. That's fine. | think that's all. 5 MR. BENNETT:

6 Thank you very much, Panel. 1t's helpful. 6 A. Andyou'reright, butin thiscase, most of

7 CHAIRMAN: 7 thevalue inthe Isolated case isgone to

8 Q. | had acouple of questions. | would have put 8 imported oil wherewedon't seethat benefit

9 themto Mr. Martinif hewas here, but | 9 in our economy.

10 think, Mr. Bennett, you can fill the breach 10 CHAIRMAN:

11 admirably. 11 Q. And| also got a question on this business of

12 MR. BENNETT: 12 clean energy and | guess the question iswhy

13 A I'll try. 13 do you say hydrois clean energy? | think you

14 CHAIRMAN: 14 said that the avoided co2 emissions would be

15 Q. Ontheissue of economic benefit, Mr. Martin | 15 866 thousand tons. |sthat the number that

16 think said that because with respect to 16 you guys used?

17 Muskrat Falls that we would be spending this 17 MR. BENNETT:

18 money immediately in the community that there |18 A. There is some large numbers.

19 was a greater economic benefit as opposed to 19 CHAIRMAN:

20 doing an Isolated island scenario, and | mean, 20 Q. Yeah.

21 really we will not know whether or not this 21 MR.BENNETT:

22 project or the Isolated islandis a good 22 A. Yes. | think for Holyrood the number isin

23 project except over an extended period of 23 that -

24 time, wouldn’t you agree? 24 CHAIRMAN:

25 MR. BENNETT: 25 Q. Thenot burning afossil fuel generates carbon
Page 62 Page 64

1 A. Yes, | would agree with that. Y ou know, we're 1 savings of 866 thousand tons of co2?

2 looking at the beginning of that expansion 2 MR.BENNETT:

3 plan and the project asit unfolds. 3 A. Right, and on alarger scalebasis, if we were

4 CHAIRMAN: 4 talking about the export energy and the

5 Q. Aslong asthe chosen alternative remains over 5 displacement of thermal generationin other

6 time the least cost then there is an economic 6 markets, the numbers would be much bigger than

7 benefit? 7 that.

8 MR. BENNETT: 8 CHAIRMAN:

9 A. Yes and | think maybe when Mr. Martin was 9 Q. Butit'sat 866 thousand tons, and | mean, |
10 speaking of that, he was looking at the cost 10 don’'t have no -- | have no idea what aton of
11 preference as well asthe benefitsto the 11 carbon looks like. Do you? | mean, it’sjust
12 economy, just in general, from the large scale 12 so abstract to me, it just -- | mean, anyway.

13 project that we' d be undertaking. 13 MR. BENNETT:

14 CHAIRMAN: 14 A. Just maybeto put it in perspective, atypical
15 Q. Wdl, that's my point. | mean, there’'sno 15 vehicle on theroad is about five tons per

16 benefit to the economy if you don’t produce an 16 year. So that’s sort of some insight into the
17 asset that has economic value over time. We 17 magnitude.

18 can build atunnel to Bell Island tomorrow and 18 CHAIRMAN:

19 it would be great for the work, but it won’t 19 Q. Butisthat anet figure?

20 produce any economic value. 20 MR. BENNETT:

21 MR.BENNETT: 21 A. Ohyes, that’s anet number.

22 A. Other than the benefit to the economy from the 22 CHAIRMAN:

23 construction, labour, the tax income, the 23 Q. Soyou've calculated in your -- coming up with
24 purchases that are associated with the project 24 your 866 thousand tons, you' ve calculated the
25 itsalf. 25 carbon content, the fossil fuel content in the
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1 construction of the project? 1 Q. And what’'sthe percentage of the Canadian
2 MR.BENNETT: 2 emissions as the percentage of world
3 A. Ohyes. 3 emissions?
4 CHAIRMAN: 4 MR. BENNETT:
5 Q. All the materialsthat are bought? 5 A. That number | don’t have. Ona per capita
6 MR.BENNETT: 6 basis, we'reamong the highest per capita
7 A. Yes wehave. Sothere'saprocessfor doing 7 greenhouse gas emittersin the world.
8 that. The Intergovernmental Panel on Climate 8 CHAIRMAN:
9 Change has identified a methodology for doing 9 Q. Yes but we'renot abig population.
10 that and we look at both the emissions during 10 MR. BENNETT:
11 construction, as well asthe greenhouse gas 11 A. We'renot abig population, you're right.
12 emissions from the reservoir itself over time. 12 CHAIRMAN:
13 CHAIRMAN: 13 Q. | haveread that Canada's co2 emissions are
14 Q. Andthenetis866? 14 two percent of the world total.
15 MR. BENNETT: 15 MR. BENNETT:
16 A. That's right, and that's just for 16 A. That wouldn't surprise me. | would tend to
17 Newfoundland, for the Newfoundland system. In |17 agree with that number.
18 Nova Scotia, there would be about another one 18 CHAIRMAN:
19 million tons from their displacement. 19 Q. Areyou awarethat, for instance, that the
20 CHAIRMAN: 20 brick countries -- you know what I’m talking
21 Q. Andwhy isthat significant? | mean, 866 21 about, Brazil?
22 thousand is abig number, but is it really 22 MR.BENNETT:
23 big? 23 A. Yes, | do.
24 MR.BENNETT: 24 CHAIRMAN:
25 A. Well, Canada's greenhouse gasemissions in 25 Q. Theyrefuse to have any -- contemplate any
Page 66 Page 68
1 approximate numbers are in the order of 700 1 reduction in the use of fossil fuelsin their
2 million tons. So, | think, from -- you know, 2 economic development.
3 from al of our perspectives, there's a 3 MR.BENNETT:
4 collective desire to reduce our carbon 4 A, |think that's aconcern. They're abig block
5 footprint, as a society, to reduce our 5 of population.
6 greenhouse gas emissions. So, | think over - 6 CHAIRMAN:
7 CHAIRMAN: 7 Q. They said no.
8 Q. Wadll, that's -- there’ s arguments about that. 8 MR. BENNETT:
9 MR.BENNETT: 9 A. And so far they’ve said no.
10 A. There'salot that we all have to do. 10 CHAIRMAN:
11 CHAIRMAN: 11 Q. Andareyou awarethat since 1998, | think |
12 Q. Butwhat percentage does-- what percentage 12 read that co2 emissions have risen by, | think
13 are Newfoundland’ semissions as apercentage |13 the number is some 28 percent. Have you come
14 of Canadian emissions? 14 across that number?
15 MR. BENNETT: 15 MR. BENNETT:
16 A. They'redlightly lessthan two percent. I'll 16 A. That ringsabell, and certainly the questions
17 confirm these numbers for you. 17 that we al have to -- you know, as part of
18 CHAIRMAN: 18 our global society, we're going to have to
19 Q. No, that'sthe number | got, so we agree on 19 consider the consequences. | think in looking
20 that. 20 the other way, the Intergovernmental Panel on
21 MR.BENNETT: 21 Climate Change from the UN have said that we
22 A. Okay. Yeah, my recollection isthat we emit, 22 collectively have to find a way by 2050 to
23 in Newfoundland and Labrador, about ten 23 reduce our greenhouse gas emission
24 megatons per year. 24 substantially and that’s a big challenge and |
25 CHAIRMAN: 25 would agree that everybody on the planet can
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Page 69
1 look at this and say "well, I’'m only asmall
2 piece" and you know, thisisa-- you know,
3 from aglobal perspective, I’d agreethisisa
4 very complicated topic.
5 CHAIRMAN:
6
7
8
9

Page 71
1 now, while you're -
2 CHAIRMAN:
3 Q. Sure. I'd beinterested.
4 O'REILLY, Q.C.:
5 Q. -whileyou'reinmid -

Q. Andyoudon’t think whatever Canada does or 6 CHAIRMAN:
Newfoundland does is irrelevant in that 7 Q. Inmidflight or mid fancy.
process? 8 O'REILLY,Q.C:
MR. BENNETT: 9 Q. - midflight there, and | can produce that and
10 A. Wdl,Ithinkit'shelpful in two senses. | 10 actually, Steve, you need to speak toit. You
11 think we can say, first of al, that we're 11 can speak to it.
12 doing our share. And secondly, we're setting 12 MR. GOUDIE:
13 agood example for the rest of the world. So, 13 A. If wehaveto, yeah, sure.
14 | would look at it that way and say | think 14 O'REILLY, Q.C.
15 everybody - 15 Q. Sol can make those available here. So | hope
16 CHAIRMAN: 16 we can now check off one of the undertakings.
17 Q. Andyou actualy believe the rest of the world 17 And Mr. Goudie can speak to that, if -
18 will care? 18 CHAIRMAN:
19 MR. BENNETT: 19 Q. I'msorry?
20 A. Wdll, that's-- | don't know if | can answer 20 O'REILLY, Q.C.:
21 that one. It'sa concern. There's no 21 Q. Mr. Goudie can speak to that if you want to.
22 question. 22 CHAIRMAN:
23 CHAIRMAN: 23 Q. Commissioner Oxford said six bucks a month.
24 Q. You think the Chinese would be concerned, "oh, |24 Where am | looking for that?
25 gee, Canadais stepping up to the plate. We 25 MR. GOUDIE:
Page 70 Page 72
1 got to follow"? 1 A. Yes, Mr. Chairman, if you look to line 17.
2 MR.BENNETT: 2 CHAIRMAN:
3 A Wadll, I hear you. 3 Q. Itwastoobig. | waslookingat the small
4 CHAIRMAN: 4 print.
5 Q. Andl askedthe-- you'regoingto getthe 5 MR. GOUDIE:
6 number on the co2, you know, the cost of coz 6 A. Yeah. Wdll, at line one, you'll seethat the
7 per -- and you think Newfoundlanders would be 7 input there is 24 dollarsaton. So, we took
8 willing to pay carbon tax in their electricity 8 that and increased Hydro' s revenue requirement
9 rates because they want to be good world 9 and then followed through the calculations as
10 citizens? You think that's a viable political 10 in PUB-5, which take revenue requirement
11 aternative? 11 through to wholesale and retail rates and that
12 MR. BENNETT: 12 would be our preliminary estimate. Given 24
13 A. Wadll, | think in the scenario that we're 13 dollars a ton for co2, it would be
14 moving forward with, we're proposing to move |14 approximately six dollars per month per
15 forward with, that being the Interconnected 15 residential customer.
16 scenario, we avoid that debate. 16 CHAIRMAN:
17 CHAIRMAN: 17 Q. Soif we had acarbon tax in Newfoundland with
18 Q. Yeah, yeah, that’strue. 18 the Isolated idland, it would cost consumers
19 O'REILLY, Q.C. 19 about 70 bucks a year, assuming the tax was a
20 Q. Mr. Charman, | have those-- | have that 20 reality?
21 number. | think you asked for that yesterday. 21 MR. GOUDIE:
22 CHAIRMAN: 22 A. 24,yes, that’s correct.
23 Q. Yeah 23 CHAIRMAN:
24 O'REILLY, Q.C.: 24 Q. And Mr. Bennett, you' re aware that Canada has
25 Q. Andwe havethe cost and | can giveit to you 25 withdrawn from Kyoto?
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1 MR. BENNETT: 1 the question, the science behind greenhouse
2 A. Yes they have. You'reright. 2 gas, the connection between emissions and
3 CHAIRMAN: 3 global warming | think is a long term
4 Q. Andyou're aware that there’ s no possihility, 4 challenge that we' re going to have to cometo
5 there sno -- itdoesn't look likely that 5 gripswith, but that’sa whole -- that’sa
6 there’'s going to be any international 6 whole different topic, you know, for a
7 agreement on carbon taxation? 7 different venue, | think, unlessyou’d like to
8 MR. BENNETT: 8 go there.
9 A. You'reright, it'saglobal challenge. 9 CHAIRMAN:
10 CHAIRMAN: 10 Q. No,ldon'twanttotakeup --I'd surelike
11 Q. Andthat Mr. Harper has said that they will 11 to argue with you about it, but I’'m not going
12 follow the -- Canada will follow the us 12 todoit here. But,| mean, | just read the
13 example? 13 other day, Chinahasgot plansnow for 100
14 MR. BENNETT: 14 coal-fired plants.
15 A. That'sright. 15 MR. BENNETT:
16 CHAIRMAN: 16 A. Right, they build coal plantslike, you know,
17 Q. And youre aware that the House of 17 likealot of utilitiesinstall distribution
18 Representatives for sure, certainly have 18 systems.
19 turned thumbs down on the Waxman --is it 19 CHAIRMAN:
20 Waxman goes first, Waxman Markey Act? 20 Q. Cod isnot going away anytime soon. | think
21 MR.BENNETT: 21 the EIA said coa use isprobably going to
22 A. Waxman Markey, that’sright. 22 rise.
23 CHAIRMAN: 23 MR. BENNETT:
24 Q. Sothat's dead on arrival in the House of 24 A. It'sachallenge.
25 Representatives. 25 CHAIRMAN:

Page 74 Page 76
1 MR. BENNETT: 1 Q. Areyou awarethat, likefor instance, | have
2 A Yes |- 2 also read you can’'t make steel without using
3 CHAIRMAN: 3 coa. Sono matter what you do with co2,
4 Q. Andyou dtill believe that carbon taxation is 4 you're till going to have some. Y ou got to
5 apossibility? 5 make coal to make steel.
6 MR. BENNETT: 6 MR. BENNETT:
7 A. No, what | sad was that the Federa 7 A. Cod, cement, dluminum are all big industrial
8 government has taken steps on coal-fired 8 challenges.
9 generating facilities. So they have moved 9 (11:00 am.)
10 forward with legidlation. Now, and | agree 10 CHAIRMAN:
11 with everything you've said, those are all 11 Q. Andbig componentsin dams. Now, let's--
12 absolutely correct. I'm also concerned with 12 just a couple of questions on co2, whichisa
13 the scienceand I'm also concerned with the 13 real puzzle for me. | mean, you and most
14 long term implications. So, | just-- we 14 people link together co2 -- you link SO2, NO 2
15 recognize there’sa challenge. We didn’t 15 and co and soot all together. Now | agree
16 include it in our economics, but | think both 16 that -- | mean, there’ s no doubt in this room
17 Navigant and MHI identified this as a 17 or anywhere, if you know anything about it,
18 potential risk to the Isolated scenario. | 18 that sO2, NO2 and co, even though there's only
19 agree with you that this is complex question 19 one little difference between co2 and co, co
20 and there - 20 and soot arebad. They’renot nice. They
21 CHAIRMAN: 21 make people sick. Are you aware of people
22 Q. When you say concerned with the science, what |22 showing up at the Health Science with co 2
23 do you mean? 23 problems?
24 MR. BENNETT: 24 MR.BENNETT:
25  A. Well, | think that in the long term, you know, 25 A. No, I’'mnot.
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Page 77 Page 79
1 CHAIRMAN: 1 MR. BENNETT:
2 Q. Doyouknow anywhere in the world where people 2 A. And at this point, we' ve never put forward co2
3 have gotten sick from co2? 3 as thatissue, and as | said, we haven't
4 MR.BENNETT: 4 included it in our economic analysis.
5 A. Not from atmospheric co2, no, | would agree 5 CHAIRMAN:
6 with you there. I’'m not aware of any 6 Q. I'mjust sayingif there’s no evidence of it
7 situation. 7 being a problem, why isit necessary to tax it
8 CHAIRMAN: 8 or control it? | mean, | don’t want to -- you
9 Q. Doyouknow what -- | mean, toxicologists say 9 know, am | getting -
10 that it's not the substance, it'sthe dose 10 O'REILLY, Q.C.:
11 that matters. Do you have any idea what the - 11 Q. |l guessthat's-
12 - I don’t, but doyou have any idea what a 12 CHAIRMAN:
13 toxic dose of coz would be? 13 Q. - am/l running afoul of you, Mr. O’ Reilly? Do
14 MR. BENNETT: 14 you want to do that, you know?
15 A. No, | don't. 15 O'REILLY, Q.C.
16 CHAIRMAN: 16 Q. Wadl, thisis very -- you know, very
17 Q. Do youknow what PPN we are at now with 17 interesting. | guess, | -
18 respect to coz in the atmosphere? What number 18 CHAIRMAN:
19 do you use? 19 Q. Anyway, aright.
20 MR.BENNETT: 20 O'REILLY, Q.C.:
21 A. My recollectionisthat number isjust north 21 Q. -l justthink that we might be -- | mean, the
22 or just approximately 200 parts per million. 22 -- if there are going to be policy
23 CHAIRMAN: 23 considerations for regulating carbon
24 Q. |thinkit-- | thought it was closer to 400. 24 emissions, | think it'salittle bit beyond
25 MR.BENNETT: 25 this Panel to argue with them.
Page 78 Page 80
1 A. | think that'swhere we're projected to be 1 CHAIRMAN:
2 going. 2 Q. Okay.
3 CHAIRMAN: 3 O'REILLY, Q.C:
4 Q. Oh, that’swhere we're projected to be going? 4 Q. ButI’m very cognizant of the fact that when |
5 MR. BENNETT: 5 take an objection, I’'m taking the objection to
6 A. |think so. | canvalidate that. That’san 6 the person who's making aruling onit, so |
7 easy one to look up to confirm for you. 7 got totake -- the chancesof raising a
8 CHAIRMAN: 8 successful objection in this context is very,
9 Q. Haveyou ever looked at climate history? Have 9 very low. It's probably plus 50, minus 30 and
10 you ever looked at what some of these 10 probably getting broader.
11 paleoclimatol ogists say about the coz levels? 11 CHAIRMAN:
12 MR. BENNETT: 12 Q. Letmeassureyou, | wouldn’'t under estimate
13 A. Certainly in previous pointsin our history, | 13 you. Anyway, | just -- I'mjust -- al | can
14 would agree that co2 levels have been much 14 say is | just find the wholething-- I'm
15 higher than they are today. 15 bemused or I’'m perplexed. | don’'t understand
16 CHAIRMAN: 16 what is going on and | mean, we' re in somewhat
17 Q. lread onearticle whereit said that co 2 17 of ajudicial setting. | just refer tothe
18 levels during mankind’ stime on earth were 50 |18 Supreme Court of the United Statesand the
19 times higher than they are now with no threat 19 unanimous decision which said that this whole
20 tolife. 20 issue should be subject to an awful lot more
21 MR.BENNETT: 21 debate before any major policy decisions are
22 A. | haven't seen that number. 22 made that have cost implications for society.
23 CHAIRMAN: 23 | read 272 billion dollars been wasted so far
24 Q. Sowedon't--youcan't readllysaythatco 2 |24 in Europe. Anyway, I'll stand chastised by
25 is apollutant because we got no evidence. 25 Mr. O'Relilly, so I'll carry on.
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1 The rank of wind in the Isolated island, 1 MR. HUMPHRIES:
2 would you -- if | could ask you, is it 2 A Closetoit.
3 important, somewhat or not very important? 3 CHAIRMAN:
4 MR. HUMPHRIES: 4 Q. Wel, there'sno -- | haven’'t come across a
5 A. Inthelsolated idand? 5 capacity factor higher than 30 percent.
6 CHAIRMAN: 6 MR. HUMPHRIES:
7 Q. Yes 7 A. That'smorethe norm, but there are numerous
8 MR. HUMPHRIES: 8 sitesin Newfoundland and L abrador.
9 A. Wefed windisimportant as aresource. It 9 CHAIRMAN:
10 islimited in the -- going to be limited in 10 Q. InTexas, whichgot 3400 wind farms, ERCOT
11 the Isolated island case and we will continue, 11 rates Texas reliability at less than ten
12 | guess,if westay Isolated, tolook at 12 percent. In Germany, it's the same. In
13 opportunities to integrate as much wind as we 13 France or in England, it’sthe same. Anyway,
14 can, when we can, into that system and again, 14 I’m having some problems with -- anyway. Are
15 inthe Interconnected case, there are huge 15 you aware of -- like | saw a British study of
16 opportunitiesfor wind because of the fact 16 the British grid with respect to wind
17 that we have those connections. There are the 17 integration and the title of the -- | got the
18 potential to integrate hundreds of megawatts 18 title of the book in my office. Anyway, this
19 of wind. 19 guy isagrid engineer. That would be -- the
20 CHAIRMAN: 20 closest would be you?
21 Q. Wow. | mean, have you looked at wind in other |21 MR. HUMPHRIES:
22 jurisdictions? 22 A. That'scorrect, yes.
23 MR. HUMPHRIES: 23 CHAIRMAN:
24 A. We'velooked at it in other jurisdictions and 24 Q. And his study showed that once you get beyond
25 we have alimited amount in our current 25 -- | think he used a figure of seven to eight
Page 82 Page 84
1 jurisdiction. 1 percent of wind integration into your grid,
2 CHAIRMAN: 2 certainly no higher than ten percent, it
3 Q. Pardon? 3 introduces tremendous supply instabilities and
4 MR. HUMPHRIES: 4 can cause blackouts.
5 A. Wehavewind in our current jurisdiction. 5 MR. HUMPHRIES:
6 CHAIRMAN: 6 A. That'scorrect.
7 Q. No, but | mean, have you looked at wind -- 7 CHAIRMAN:
8 like I looked at wind in Germany, in Denmark, 8 Q. And he expects anytime now the British grid to
9 in Spain, in Texas, in Ontario, and again, | 9 crash because of the -- they got close to
10 remain perplexed why people consider it first 10 4,000 turbines operating now too.
11 of all asasource of power becauseit’s not 11 MR. HUMPHRIES:
12 really power. It's energy, but it's not 12 . It'svery much afunction of the size of the
13 power. 13 grid and in our Isolated road, we are avery
14 MR. HUMPHRIES: 14 small grid and that is a concern.
15 A. | agreeand that is oneof the concerns 15 CHAIRMAN:
16 particularly in our Isolated situation. It is 16 Q. Butwhy do you think if you went with Muskrat
17 not capacity, but it is energy and we do have 17 Falsyou couldintroduce large amounts of
18 an abundance of it and the capacity factors of 18 wind then if you got thisten percent problem?
19 the developments we do have in Newfoundland |19 MR. HUMPHRIES:
20 are attractive. They arein excessof 40 20 A. Well, we're part of abigger grid now. We're
21 percent. The two facilities that we have 21 part of the North American grid. Soitisan
22 right now, the small ones, they work quite 22 attractive North American solution because of
23 well. 23 our high capacity factors. Wind in
24 CHAIRMAN: 24 Newfoundland will be more attractive than wind
25 Q. They'rethe highest in the world. 25 in the other jurisdictions.
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Page 85 Page 87

1 CHAIRMAN: 1 MR. HUMPHRIES:

2 Q. Anyway, | don’'t want to-- | mean, I'd liketo 2 A It'snot cheap, butit’'s -

3 -- again, | could argue the point, but we'll - 3 CHAIRMAN:

4 - | guessthat’s -- just check my notes now to 4 Q. Sowhat’'sthegood of it?

5 see. At Holyrood, with respect to the good 5 MR. HUMPHRIES:

6 problem and the other stuff, how many events 6 A. Inthe-

7 have you had in the past five years? Anybody 7 CHAIRMAN:

8 know? 8 Q. | mean, | got an open mind. | mean, | have no

9 MR. HUMPHRIES: 9 preconceived notions, but | just ask myself
10 A. | don't havethat number right now, but 10 questionsand | don’'t get achance often to
11 there's been a marked reduction in the number 11 talk to experts.

12 of complaints from the public. 12 MR. HUMPHRIES:
13 CHAIRMAN: 13 A. Froman energy perspective, from the global
14 Q. Because Holyrood really runsduring thewinter |14 sense and the North American sense, it still
15 months, doesn't it? 15 fitsin arange that is an acceptabl e option.
16 MR. HUMPHRIES: 16 There are issues with capacity and all those
17 A. Predominantly, yes. 17 factors, but there' s still aplace for wind in
18 CHAIRMAN: 18 an overall balanced portfolio of resource.
19 Q. Winter peak. 19 CHAIRMAN:
20 MR. HUMPHRIES: 20 Q. Waell, intermsof the concept that | like to
21 A. Yes 21 think about, power density, | mean, windis
22 CHAIRMAN: 22 not even power, but that’s another -- do you
23 Q. | guessthat comes back to the wind thing. | 23 agree with me on that? Mr. Bennett is shaking
24 mean, what’ s the good of wind in the summer, 24 his head and saying yes.
25 if you're not using Holyrood? 25 MR. HUMPHRIES:

Page 86 Page 88

1 MR. HUMPHRIES: 1 A. Fromtheoverall -

2 A. Yes that is another fact and when you have 2 CHAIRMAN:

3 Hydro resources, you have to balance the wind 3  Q Wadl,wind isnot power. | mean, when we

4 with the Hydro and obviously if you spill 4 think of power, weturn the switch on, the

5 water to generate thiswind, that’s not good 5 energy isthere.

6 either. 6 MR. HUMPHRIES:

7 CHAIRMAN: 7 A. That'sright.

8 Q. No. Areyou aware of the Energy Information 8 CHAIRMAN:

9 Agency’s -- they did a calculation on what it 9 Q. Whenyou start your car, | mean, you only use
10 coststo generate amegawatt of wind inthe 10 your car an hour aday, but boy, that engine
11 United States. Their figure was 119 dollars. 11 got areliability of what, 100 percent? How
12 Do you have any numbers on to create a 12 often does your car breakdown? Wind, you
13 megawatt of wind? What are you guys using? 13 don’'t know whether wind is going to be there.
14 MR. HUMPHRIES: 14 It could be thereand it could not be. It
15 A. It'sinthat range, yes. 15 could go up. It could go down.

16 CHAIRMAN: 16 MR. HUMPHRIES:

17 Q. Versussay what's amegawatt of Muskrat going |17  A. That'sright.

18 to cost? 18 CHAIRMAN:

19 MR. GOUDIE: 19 Q. You got problems. You got parameters on
20 A. 76dollars. 20 operating. | mean, you need ranges between
21 MR. HUMPHRIES: 21 six miles per hour and 40, | think. Onceyou

22 A. 76dollars. 22 get beyond 40 you got to shut her down because
23 CHAIRMAN: 23 they'reliable to go off their -- well, they

24 Q. Sowegot a45 dollar difference. Sowindis 24 crash and they break.

25 pretty expensive, isn't it? 25 MR. HUMPHRIES:
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1 A, That'sright. Wind, asatechnology stand 1 has to go to the marketplace and the financial

2 aone, isnot areliable power source. 2 strength for Muskrat Fallshasto bethere.

3 CHAIRMAN: 3 Otherwise, people will not be interested in

4 Q. Andyou'regoing to put windmillsin Labrador 4 buying -- in financing it.

5 inthat climate? Wow. Anyway, | guess|’ve 5 CHAIRMAN:

6 digressed or wasted enough of your time. 6 Q. Yes butit's backed by the-- 1 mean, it's

7 Weighted average cost of capital, that’s one 7 backed by the Province though, isn’t it? It's

8 of the things interestsme. 75/25 you're 8 not like Fortis. | mean, Fortisis astand

9 saying for -- wouldn't you -- if you had a 9 alone company. It hasno guarantees beyond
10 higher debt ratio and alower equity ratio, 10 the equity base and its fiscal integrity. |
11 wouldn’t that make your rates cheaper? | 11 mean, Nalcor is morelike-- you know, it's
12 mean, can’t you guys finance this at a higher 12 more like a-- | shouldn’'t say a bank, that’s
13 -- aside from -- | guess you got a government 13 unfair to Nalcor, but | mean, you know, Nalcor
14 order to have an equity base of 25, have you? 14 can get bailed out if he runs into problems
15 MR. GOUDIE: 15 because it’s a government entity.

16 A. It'sSteve Goudie. | think the government 16 MR. GOUDIE:
17 policy directive has to do with the return on 17 A. Thedebt guarantee fee appliesto Newfoundland
18 equity that we're entitled to earn and that 18 and Labrador Hydro capital.
19 would be inthe order of what Newfoundland 19 CHAIRMAN:
20 Power receives, if not equal toit. On 20 Q. Yeah, but does it -- it doesn't matter then
21 capital structure, to the extent that debt is 21 you're saying, Mr. Goudie, that it’s owned by
22 cheaper than equity, that’ s the whole point of 22 the government, guaranteed by them? Doesit
23 leverage, you will minimize your -- you'll 23 make any difference intermsof apotentia
24 minimize your selling price. But we have a-- 24 investment?
25 you know, you got to takeinto account the 25 MR. GOUDIE:
Page 90 Page 92

1 sort of financial strength of the company too. 1 Q. Wdl, I'msureit does make adifference, but

2 So | think our debt equity target right now, | 2 at the same time, if you're trying to interest

3 think our actual target for Hydro isaround 3 people in the capital marketsin your project,

4 75/25 as we speak. 4 which wewill be, intermsof Muskrat Falls

5 CHAIRMAN: 5 investment itself, the capital structure of

6 Q. But | mean, you -- Nalcor/Hydro has a 6 that company hasto be solid and it can’t be

7 government guaranteg, soyou guyscan't go 7 over leveraged.

8 bust unlessthe government goes bust, and | 8 CHAIRMAN:

9 guess my point isif you decided to increase 9 Q. Soyoudon't think we could finance at 95/5
10 your debt ratio say to 95 percent and you only 10 for instance? You don't think anybody -- a
11 had five percent equity, | mean, that wouldn't 11 bond holder would find 95 percent attractive?
12 make the company any riskier in the markets 12 MR. GOUDIE:

13 because of the government guarantee. Would 13 A. | don't think we could, no.

14 that lower rates to consumers? Because that’s 14 CHAIRMAN:

15 the only thing that concerns me in this whole 15 Q. Okay. Justonelast quick question ongas

16 exercise. | mean, all of us, what's the best 16 turbines. What kind of gas are you -- how does
17 dedl for the ratepayers of Newfoundland over 17 that work?

18 the period that we're talking? How do we get 18 MR. HUMPHRIES:

19 the best deal for the people? That's the only 19 A. Theunitswe have now, they burn number two,
20 thing I’'minterested in. Would it -- asone 20 which isbasically diesel fuel.

21 of the factors, wouldn’t it be a 95/5 versus 21 CHAIRMAN:

22 75/25? 22 Q. Oh, okay, aright. Well, that ends that line

23 MR. GOUDIE: 23 of questioning. Is there anything else before

24 A. Wél, Nalcor will be financing Muskrat Falls, 24 we break?

25 not Newfoundland and Labrador Hydro, so Nalcor 25 GREENE, Q.C.:
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1 Q. | believe Mr. O'Reilly would like to respond 1 (11:15am.)
2 to some undertakings. 2 MR. KEAN:
3 O'REILLY, Q.C: 3 A. Yes, Jason Kean. The total value is
4 Q. Yeah. Therewerefive undertakings, | think, 4 approximately 4.5 million.
5 correct? 5 O'REILLY, Q.C.:
6 GREENE, Q.C.: 6 Q. Andthe carbon charge onthedomestic rate
7 Q. And for the record, we will mark these 7 payers, we've dealt with that. And the last
8 undertakings we haven't to date. The one you 8 item, last undertaking was to provide the
9 just filed on the carbon tax will be 9 costing of adding additional reliability in
10 Undertaking No. 2, in case you wish to refer 10 Alpineregions of thetransmission system.
11 toit in your submissions. 11 And Mr. Bennett, probably you could speak to
12 O'REILLY, Q.C.: 12 that.
13 Q. Okay. I'mjust going to go through the ones - 13 MR. BENNETT:
14 - the time period deficits to bridge the loss 14  A. Thank you. So, we went back and looked at the
15 of 880 gigawatts from the system now, that’s 15 Long Range Mountain crossing and | think we
16 being worked on and we'll deal with that 16 will want tofile an update to Exhibit 97
17 later. 17 because we do have the meterological loadings
18 GREENE, Q.C.: 18 for the Alpine areas. So, we're happy to put
19 Q. If thatis thecase, | would reserve the 19 that on the record. But the loadings in those
20 right, based on the information filed, to 20 areas are much higher than elsewhere onthe
21 either have -- well, further RFIs obviously or 21 line. And thecost per kilometre in those
22 possibly have awitness come back from Nalcor. |22 Alpine areas reflects those increased
23 O'REILLY, Q.C: 23 loadings. So, inthelLong Range Mountains,
24 Q. Understand. Understand that, okay. The 24 for example, the cost per kilometre is
25 other, the second onethat | have noted here 25 approximately--more than double what we're
Page 94 Page 96
1 is the requested confirmation of the changein 1 spending per kilometre in the normal loading
2 the Vale numbers between DG2 and the current 2 areas. SO, that would put the cost per
3 understanding, therewas a question asked on 3 kilometre in the range of say eight hundred
4 that. And Mr. Stratton can speak to that, 4 thousand dollars to one million dollars per
5 probably he can go over that. | think he's 5 kilometre. Those costs arereflectedin a
6 worked that number. 6 much more robust structural design in those
7 MR. STRATTON: 7 areas, aswell asthe addition of additional
8 A. Paul Stratton. Vale, asof our DG2 analysis, 8 anti-cascade structure to minimize the impact
9 indicated that the requirements were for 80 9 of afailure, should it happen.
10 megawatts firm power and with an annual energy |10 So, if wewereto look at, for example,
11 requirement of 640 gigawatt hours. As per our 11 upgrading the structural integrity in those
12 latest operating load forecast numbers that 12 aress, let’s say 25 percent, the cost impact
13 were just recently indicated to us from Vale, 13 in those Alpine areas would be in the order of
14 their requirement are now 84 megawatts of firm |14 20to 25 million dollars. And maybe asa,
15 power with annual energy requirementsof 670 |15 just as an operational note on that, certainly
16 gigawatt hours. So, just marginally higher 16 our operational planning going forward will
17 with incremental firm power requirementof 4 |17 see, you know, additional repair structures
18 megawatts. 18 for thisnew type of line on the system and
19 O'REILLY, Q.C. 19 certainly our emergency restoration plan would
20 Q. Okay, thank you. The next undertaking was a 20 be focused on the Long Range Mountain areas.
21 request to providea total value of the 21 GREENE, Q.C.
22 tenders already awarded and ready to be 22 Q. Asa follow up question, the cost that you
23 awarded cumulatively, not by bidder, but 23 just gave us at that point, those are
24 cumulatively. And | think Jason you can speak |24 additional costs not included in the capital
25 tothat. Mr. Kean will speak to that. 25 cost estimate of the transmission line
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1 included int he cPw analysis for DG2, is that 1 deferring is going -

2 - 2 GREENE, Q.C:

3 MR.BENNETT: 3 Q. Okay,youare-

4 A. That'sright. Our DG2 estimate would--had an 4 MR. HUMPHRIES:

5 alocationin the cost per kilometre range 5 A. Yes, wedo have those numbers.

6 that | identified. And to increase the 6 GREENE, Q.C..:

7 structural capacity in those areas, the cost 7 Q. Alright.

8 would be an additional 20 to 25 million 8 O'REILLY, Q.C::

9 dollars. 9 Q. We'reina position to respond to that now.
10 GREENE,Q.C.: 10 So, Mr. Humphries will with that.

11 Q. Thank you. 11 MR. HUMPHRIES:
12 O'REILLY, Q.C.: 12 A. They areconsistent with what we--counsel
13 Q. So, the only outstanding, we only have one 13 anticipated yesterday for theloss of an 880
14 outstanding undertaking and subject to that, 14 gigawatt hour load in 2013. And we' d assume
15 unless there is some question arising out of 15 that we'd have acapacity of 125 megawatts.
16 those responses, | would ask that the Panel be 16 The capacity deficit would occur in 2023 and
17 dismissed. 17 the energy deficit would now be in 2030.
18 MR. JOHNSON: 18 GREENE, Q.C.:
19 Q. After one of Commissioner Whalen'squestions, (19 Q. Sorry, | didn’t hear your -
20 | was asked to ask--and thisisin connection 20 MR. HUMPHRIES:
21 with the question regarding any 10C requests 21 A. 2030 for the energy, 2023 for capacity.
22 for load, whether Nalcor hasreceived any 22 GREENE, Q.C.:
23 applicationsfor power and energy from any 23 Q. Thankyou. My team did do the calculations
24 other company or entity in Labrador. 24 correctly then.
25 MR. BENNETT: 25 MR. HUMPHRIES:

Page 98 Page 100

1 A. Anapplication? If you can help me understand 1 Q. Yes

2 what you mean by that? 2 GREENE, Q.C.:

3 MR. JOHNSON: 3 Q. They'll bekept on.

4 Q. That'show it wasput tome. | guess a 4 CHAIRMAN:

5 request for power. 5 Q. So,that’'sit now, Mr. O'Reilly.

6 MR. BENNETT: 6 O'REILLY,Q.C.

7 A. There'sno firm request for power, no. 7 Q. That'sit for the Panel.

8 MR. JOHNSON: 8 CHAIRMAN:

9 Q. Thank you. 9 Q. So, Mr. Bennett and your colleagues, thank you
10 MR. BENNETT: 10 very much. If I may usea terrible energy
11 A. Thismight beunusua, M.r. O’'Rellly, | think 11 pun, there was more light shed than heat, so
12 we have the answer for the 880 gigawatt hour. 12 thank you.

13 So, if it’s convenient to the Chair, maybe we 13 O'REILLY, Q.C.:

14 can address that before we - 14 Q. That'sgood; that's the idea, thank you.

15 O'REILLY, Q.C. 15 GREENE, Q.C.:

16 Q. Okay, fine. That'll be--okay. 16 Q. Duringthe-

17 MR. HUMPHRIES: 17 CHAIRMAN:

18 A. Okay. Basedon that, the actually deficit 18 Q. Yes, 15 minutes.

19 dates aresimilar to the assumptions that 19 GREENE, Q.C.:

20 counsel made yesterday. 20 Q. Wemight need adlightly longer, we're going
21 GREENE, Q.C. 21 to change over the panel and MHI will start
22 Q. I'm sorry, | was distracted wit the 22 the presentation.  Fifteen, twenty minutes
23 undertaking numbers. Arewe - 23 possibly.

24 O'REILLY, QC. 24 CHAIRMAN:

25 Q. Thisisthe first one, the onethat we were 25 Q. We'reinyour hands.
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1 O'REILLY, Q.C: 1 presentation. |I’ve beentoldto -- | guess|
2 Q. So, another five ontop of the fifteen, the 2 have atrait like many Newfoundlanders of
3 usual. Okay. 3 speaking too fast and I’ ve been told to slow
4 (11:23am.) (BREAK) 4 down and | shall try to endeavour to do that.
5 (12:06 p.m. ) 5 O'REILLY, Q.C.:
6 CHAIRMAN: 6 Q. Welistenfast.
7 Q. Now, Madame, you'reonand | assumewe'll go 7 MR. WILSON:
8 to around 1:00. Isthat what -- or I'll wait 8 A. | havespent a fair bit of timehere in
9 for acertain look from acertain solicitor? 9 Newfoundland in thelast six monthsand it’s
10 Is that what I’ m supposed to do? 10 been very interesting. A number of dlides
11 GREENE, Q.C.: 11 heretoday areincluded in material that’'s
12 Q. Thank you, Mr. Chair. That would be 12 aready been discussed.
13 acceptable. | don’t think the presentation 13 GREENE, Q.C.:
14 will be finished at that time, so depending on 14 Q. Excuseme, Mr. Wilson. 1I'm getting asign
15 theflow of the presentation, whether it's 15 from the back of the room that it may be
16 fiveto one or ten to one or five after one, 16 difficult to hear you, so if you could speak
17 but generally 1:00 will be acceptable. 17 up, please.
18 CHAIRMAN: 18 MR. WILSON:
19 Q. Okay. 19 A. How’'sthat? Okay?
20 GREENE, Q.C.: 20 O'REILLY, Q.C.:
21 Q. Mr. Chair, Manitoba Hydro International are 21 Q. Speedand alow voiceislethal.
22 here this morning and ready to present the 22 MR. WILSON:
23 report for the Commissioners and for the 23 A. Yes. Thank you. A number of didesin this
24 review process. | would liketo introduce 24 presentation we' ve seen already in the report
25 first the members of the panel who are seated 25 through the cross-examinations and
Page 102 Page 104
1 over a thetable. Inthemiddle, we have 1 presentations and they’re in here for
2 Paul Wilson, who isthe managing director of 2 completeness, but | may beglossing over,
3 Manitoba Hydro International, and for this 3 reading through them fairly quickly.
4 particular project, for thisreview, hewas 4 The outline of today’s presentation,
5 the project director. Seated immediately to 5 there’'san introduction of the project and
6 Paul’ s right, we have Mack Kast, who for this 6 what we did and who MHI is, the options that
7 review isthe financial project manager. And 7 were reviewed and our review methodology.
8 on the other side of the table, we have Mr. 8 What MHI did in this review has been
9 Allan Synder, who is the project manager team 9 documented. We talk the details of what
10 lead and the biographies for each of the panel 10 Nalcor has donein terms of project screening
11 members, thereisa short biography included 11 and project estimating, which has a big impact
12 with the Manitoba Hydro report in Volume 2. 12 on how the cpw analysisis constructed and
13 So with that introduction, | turn it over to 13 presented. MHI waspart of -- undertook a
14 Mr. Wilson who | believe will start the 14 technical review of the materials provided by
15 presentation. 15 Nalcor and their various consultants,
16 MR. WILSON: 16 particularly in the areas of load forecasting,
17 A. Thank you. Mr. Chairman, Commissioners of the 17 hydrology, reliability studies, the AcC
18 Board, respective counsels and ladies and 18 integration was reviewed, those studies, and
19 gentlemen, it's a pleasure to be here today to 19 there’s some documents on NERC standards we
20 present Manitoba Hydro International’ s report. 20 reviewed. The infeed option and the Isolated
21 Assisting metoday | have Al Snyder on my left 21 island options were reviewed in detail and
22 and Mr. Mack Kast on my right and we will be 22 then we concluded with the cpw analysis and
23 splitting this presentation into the three 23 the results thereof and we'll have some
24 parts and you have the pleasure of my voice 24 concluding comments at the end of the
25 for at least the first part of this 25 presentation.
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1 It was a challenge to reduce all of this 1 countries, Mozambique, Liberia, East Timor and
2 comprehensive material in the review into this 2 then we move on to some other nice locations
3 presentation and for the most part, al the 3 in Kenya, Saudi Arabia. We've been working in
4 important points have been retained in here 4 the United States, Canada and many other
5 and someof the areas, I've de-emphasized 5 countries around the world. We provide

6 since we've covered those extensively already 6 consulting services and management services
7 in this hearing. 7 worldwide to these clients, including

8 Central to MHI’s review was the reference 8 engineering.

9 question. It wasfront and central and it 9 Our engagement in this project was

10 defined what was to be done and how we 10 undertaken through a request for proposal.
11 undertook this undertaking. It was the 11 MHI wasinvited and awarded this contract
12 foundation. It outlined what the options were 12 through a competitive RFP process. This RFP
13 and what we could not do. 13 isa public document and on the puB Board
14 MHI filed itsreport in January, which 14 website, along with our proposal. That

15 was made public January 31st, the report 15 contract was awarded on July 4th of 2011.

16 entitted "Two Generation Expansion 16 To undertake thiswork, MHI assembled a
17 Alternatives for the Island Interconnected 17 team of specialists, many of them in-house and
18 Electrical System" and the two expansion 18 from our parent company and from other
19 alternatives were identified in the terms of 19 contacts and contractors that we use in our
20 reference and areas follows. the infeed 20 projects around the world. We assembled this
21 option, which isthe Muskrat Falls generating 21 team tolook at load forecasting, project
22 station and Labrador-1sland link Hvdc system, 22 management and they’ re experienced in utility
23 and the Isolated Iland option which was 23 resource planning, hydroelectric generation,
24 largely athermal generation expansion plan. 24 engineering, operations and maintenance,
25 It'simportant to note what areaswere 25 thermal generation, Hvdc engineering,

Page 106 Page 108

1 not covered in MHI'Sreview. The terms of 1 operations and maintenance, hydrology,

2 reference did not include consideration of the 2 reliability, AcC integration and planning

3 following: alternative fuel types, for 3 studies, submarine cables and marine

4 example, natural gas, coal or liquified 4 crossings, wind power and financia analysis
5 natural gas. We did not consider other island 5 and when needed, | would invite other subject
6 supply options which were not part of the 6 matter experts from the parent company, when
7 options presented to us, for example, biomass 7 need arose.

8 or tidal power, solar. Consideration of the 8 Now | want to briefly cover the options

9 export market via the Maritimelink and the 9 reviewed. Thefirst option wasthe infeed

10 monetization thereof was not included in our 10 option, which is the Interconnected option
11 review by termsof reference. Technical 11 with Labrador. We have anicelittle diagram
12 feasibility of the Maritime link was not 12 here, shows the route of the interconnection
13 reviewed nor were the electricity requirements 13 link, which the locationsare approximate.

14 in Labrador or the potential impact of the 14 Thefacilities are noted. The details of the

15 island rates for the ratepayers. 15 infeed option are fairly well known. You
16 Now, MHI's engagement in this, Manitoba 16 know, there's a Muskrat Falls generating
17 Hydro International, is a wholly owned 17 station, 824 megawatts with an average energy
18 subsidiary of Manitoba Hydro and Manitoba 18 of 4.9 terawatt hours per year. The Labrador-
19 Hydro is a provincial Crown corporation 19 Island Hvdc transmission link or LIL is part
20 charged with serving generation, transmission, 20 of that. There's Hvdc converter stations.
21 distribution to the people of the Province of 21 There' sthe marine crossing a the Strait of
22 Manitoba, much like Nalcor is here in 22 Belle Ide and the addition of thermal energy
23 Newfoundland. MHI has provided consulting 23 plants and other energy sourcesto assist with
24 servicesin over 70 countries worldwide. The 24 capacity and demand.
25 countries include a lot of post-conflict 25 The time line of these additional
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1 resources to the island power system has been 1 estimating methodologies and then the risk
2 outlined in many exhibits. In this one, we've 2 analysis associated with each of those
3 drawn and extended out for thefull study 3 projects.
4 period, but the details, you know, are that 4 For the financial perspective, financial
5 there's thelarge investment in 2017 with 5 review, we reviewed Nalcor's cPw methodol ogy
6 Muskrat Fallsand theLIL and then the next 6 which has a number of elements in it,
7 source isn't until 2036 with additional 7 including capital and operating expenses. We
8 sources then scattered throughout the rest of 8 reviewed the fuel price forecasts. MHI did an
9 the study period to 2067. 9 assessment on the allowance for funds used
10 (12:15 p.m.) 10 during construction as part of those
11 With the Isolated island option, thereis 11 estimates. We looked at the escalation rates,
12 not interconnection tothe mainland. As 12 discount rates and the debt to equity
13 mentioned, it's largely a thermal plan 13 component of those projects. We examined the
14 focusing on the Holyrood thermal generating 14 power purchase agreements and we looked at the
15 station with installation of pollution control 15 power purchase agreement, PPA, versus the cost
16 equipment. It providesfor life extension for 16 of service methodology approach and their
17 the generation to 2033 and 2036. The plant is 17 treatment for Muskrat Falls. In order to test
18 replaced ultimately with three 170 megawatt 18 the meritsof the cpw results, weused a
19 cccTs. There' sthree hydroel ectric generating 19 sensitivity analysis to determine what were
20 stations in that plan with additions of cccTs 20 the critical elements and the sensitivitiesto
21 and cTsto fill out the energy requirements. 21 the cPw.
22 Also, there' sone new wind farm. Timeline 22 Now there's been a lot of material
23 for this plan, you know, it'sless capital 23 provided and talked about the project
24 intensive, but investments are scattered 24 estimating and the Decision Gate process and
25 throughout the time horizon of the study. 25 how that works, so | won't go into a lot of
Page 110 Page 112
1 Now 1I'd liketo describe our review 1 details here. DG2 was the important milestone
2 methodology for how we undertook thiswork. 2 and all the study reviews that MHI undertook
3 Thisdiagram isin our report. | guesswhat’s 3 were at the DG2level and we've also stated
4 important about it is that it somewhat mimics 4 that not all the information was available for
5 a generation resource planning process. 5 Nalcor to pass DG2, such asthe AcC integration
6 There'sa load forecast that's identified, 6 studiesin our key findings.
7 that’ s fed in to the generation resource plan. 7 The DG3, which is project sanction, which
8 It developsthe alternatives. In our case, 8 Nalcor is endeavouring to move to now, is
9 there was two alternatives to review. There's 9 really the final check and confirmation of
10 alarge number of feasibility studies that 10 that investment or that decision is well
11 were available or not available for both 11 founded to pass through that decision gate.
12 options and we had a number of volumes 12 Now this is the last time you'll
13 (phonetic) that were common to both options. 13 hopefully see AACE on any dlide. It'svery
14 Reliability analysis would be undertaken for 14 difficult. From now on, we'll call it just
15 both optionsand the cpw analysis or the 15 class four and class three, but we did follow
16 financial businesscase for those options 16 the cost estimating methodology under this
17 would be reviewed and then for our report, we 17 standard, which Nalcor has adopted for their
18 developed our key findingsfromall of this 18 project estimating. The important part here
19 material. 19 isthe class four and class three estimates
20 From the technical perspective, for the 20 where classfour isthe study or feasibility
21 technical review, we looked at the generation 21 level at plus50, minus 30, and for class
22 resource plan, load forecast, hydrology, 22 three was the plus 30, minus 20 or budget
23 reliability, the feasibility studies for the 23 authorization, project sanctionin Nalcor's
24 various project components, AC system 24 case. It'sametric for our assessments when
25 integration studies, the cost estimates and 25 we're undertaking to review those cost
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1 estimates. If they fit within those ranges, 1 be lumpy and what | mean by lumpy isthey’'re
2 then we would find that the work was 2 rather large. In terms of Muskrat Falls, it's
3 reasonable. So we've seen that chart already, 3 alarge plant withtheLiL a 900 megawatts
4 so I'll just go on. We're good. 4 and loads can be similar with, you know, |
5 Again, I'll just gloss over some of this, 5 heard a potential 500 megawatt requirement in
6 but the important part on this dlide, other 6 Labrador, Western Labrador, which may or may
7 than the ranges and that, is the capital cost 7 not come. Now, supply price may impact the
8 that we've seen in thishearing hasarolein 8 load curve, thusthe analysisis typically
9 how the cPw analysisrolls out. So, you know, 9 iterative. And we did not show any iterations
10 the refinements of these estimates are 10 onour--in our review since we'redoing a
11 critical to that outcome of the cPw analysis. 11 straight-line review, but when you perform a
12 What rangesof accuracy areused have an 12 CcPw analysis, price has an impact on how much
13 impact on that cPw result. 13 energy is consumed and that has an impact on,
14 Now, for risk review, Nalcor has 14 ultimately, the cpw. Depending upon the
15 documented in their documents and their 15 location, supply choices involve various
16 consultants, they categorized risk under two 16 preferred sources, so if you have indigenous
17 headings, tactical risk and strategic risks 17 sources on theidland, that may be your
18 and tactical risks, you know, is the 18 preferred choice. The objective of generation
19 evaluation of the design and planning aspects, 19 which is declining is that--to determine the
20 for example, foundation risks of the Muskrat 20 most economic mix to reliably satisfy the
21 Falls dam, performance risks associated with 21 demand. Andthe supply equation must also
22 contractors, weather or pricing, and then in 22 consider security and reliability,
23 terms of strategic risks, you know, there's 23 environmental, social issues, transmission
24 changesin scope, market conditions and local 24 capabilities, et cetera. Also as part of the
25 factorsthat have an influence on how costs 25 generation resource plan, reserve requirements
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1 are estimated, and organizational risks, size 1 must be factored in. There'sbeen a lot of
2 and complexity of the project. So thiswas 2 talk in this hearing and material presented
3 the platform for Nalcor’ s risk assessment. 3 about the lossof load hours. The amount
4 In our review, we noted that as part of 4 that’ s established is based on reliability and
5 the technical review that risks were generally 5 economic factors. Interconnections generally
6 related into three areas: determination of 6 reduce, reserve requirements while improving
7 costs, the timing of the projectsand the 7 reliability. A sophisticated modelling
8 ongoing technical and operational risk issues. 8 program was used to optimize these preferred
9 Prior to DG3, Nalcor had done afair bit of 9 choices and in Nalcor’'s case, they used
10 risk analysis work and factored it at a higher 10 strategists, in Manitoba Hydro we use our own
11 level inthose reviews. MHI has documented 11 in-house tools, but the principlesare the
12 these risks in our report where appropriate. 12 same. Newfoundland found that Nalcor's
13 Now for generation resource planning, the 13 generation resource planning process is
14 time horizon is typically 20 years or more. 14 consistent with leading North American
15 You needto take the long view when you 15 utilities, such as Xcel Energy, Minnesota
16 develop these very large projects. Generation 16 Power, Ontario Power Generation, Trans Alta or
17 planning is afunction of theload forecast, 17 ATCcO--and I'll include Manitoba Hydro with
18 generation retirements and government policy. 18 that.
19 Thetiming and the sizing of future generation 19 Now, I'd like to talk about Nalcor’sload
20 is driven by the annual energy needs and peak 20 forecast. We'restarting to get to the
21 demand requirements. Ideally you want to keep 21 technical material and some of these concepts
22 areasonably tight relationship between supply 22 --we'll move on. The load forecast iskey
23 and demand in order to maintain reliability 23 input into the generation expansion plan where
24 and the economics of delivering power. 24 the generation planis structured to match
25 Increments on both the demand and supply can 25 load growth incrementsin both capacity and
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1 energy. Aspart of MHI’S review, we completed 1 In the general service sector the
2 a comprehensive review of Nalcor's load 2 methodology has produced excellent results,
3 forecast methods, data sources, analysis 3 I’'m using regression modelling and linear
4 techniques, using the Island of Newfoundland's 4 extrapolation techniques. The forecast was
5 historical load dataand key inputs provided 5 only one to two percent out as far as eight to
6 by Nalcor. MHI reviewed the rationale behind 6 nineyears into the future. At this time
7 the historical load growth factorsand we 7 implementation of end-use modelling techniques
8 tested these factors and assumptions for 8 isnot required. Inthelndustrial sector
9 future load growth. For example, the 9 forecast accuracy has been adversely impacted
10 penetration of electric heat inthe Domestic 10 by unforeseen plant closuresin recent years.
11 sector or the number of housing starts, these 11 The load forecast for this sector has
12 are inputs into the load forecast. 12 consistently over predicted load growth due to
13 Past performance was measured by 13 unanticipated mill closures. The future
14 examining the accuracy of the last ten 14 status of the existing pulp and paper mill is
15 forecasts. Inthe econometric model, it's 15 acritical component of the Industrial load
16 based on historical past performance to 16 forecast.
17 project forward. Theload forecast isbased 17 Industrial load, the total Island-
18 on the summation of different sectors, you 18 Industrial load in the 2010 forecast was 1258
19 know, in Domestic, which is largely 19 gigawatt hours and this represents
20 residential or isresidential, general service 20 approximately 17 percent of thetotal island
21 sector, the industry or the Industrial sector 21 load. Theexisting pulp and paper mill
22 and other, which is technically transmission 22 consumptionin 2010 was 981 gigawatt hours,
23 lines. 23 also representing about 13 percent of the
24 So for the Domestic sector what did we 24 idand load, and now there's anew industrial,
25 find? Well it's based entirely on econometric 25 oncoming, | understand with Vae, which hasa
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1 modelling techniques and the results 1 demand of 80 megawatts and 600 gigawatt hours
2 consistently under predicted future energy 2 in 2015 and | understand that there's
3 needs by arate of one percent per year. The 3 additional --that has been revised recently and
4 forecast error isnationally mitigated with 4 was discussed this morning.
5 the annual production of an updated load 5 Now this isthe total Island energy
6 forecast and generation expansion plan which 6 demand over the study period, don’'t want to
7 naturally biasesit to correct for that. Now 7 get into too many of the details, but after
8 the most recent load forecast wasdone in 8 the 2029 period, sincetheload forecastis
9 2010, and this is the load forecast we 9 only done for atwenty year period, the load
10 assessed. What wefound for the Domestic 10 is extrapolated based on the average of the
11 sector was that the methodology was 11 last fiveyears to the end of the study
12 acceptable, but does not fully meet utility 12 period. So at the end you have atotal load
13 best practices for this sector and MHI 13 of 12 terawatt hours.
14 recommends the incorporation of end use 14 This next slides shows system peak
15 modelling techniques. End use modelling 15 demand, in terms of capacity and today you
16 techniques will improve the capability to 16 have about 1,600 megawatts of demand, capacity
17 quantify load growth by end use, incorporate 17 demand peak, andit goes to about 2,400
18 new energy usesinto the model, quantify 18 megawatts by the end of the study period in--
19 energy efficiency by end use or improve the 19 isit 20697 2067, which isroughly about the
20 design of conservation and demand management |20 same amount, the differential amount is about
21 programs. It is important to note that, you 21 Muskrat Falls, about 800 megawatts. So our
22 know, even with the adoption of end-use 22 key findingsin thisareain load forecast,
23 modelling, the accuracy of the forecast may 23 the load forecasting processwas conducted
24 not improve, but the quality of the derived 24 with due diligence, skill and care and meets
25 knowledge would. 25 acceptable utility practices with the
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1 exception that end-use modelling techniques 1 requirements at all times, taking into account
2 for domestic loads are not currently employed. 2 scheduled and reasonably expected, unscheduled
3 The load forecasting process has produced 3 outages or system components. Operating
4 reasonable results for the domestic and line 4 reliability or security isthe ability of the
5 loss sectors, excellent results for the 5 eectric system to withstand sudden
6 general service sector, and very poor results 6 disturbances such as electric short circuits
7 for the industrial sector. The industrial 7 or unanticipated loss of system components,
8 sector has adversely affected the overall 8 for example, of the loss of Hvdc transmission
9 energy and peak forecast results and in 9 line. Now adequacy isthe type of reliability
10 hindsight MHI finds that if the pulp and paper 10 analysisdone in strategists for generation
11 mill closures were accurately forecasted, the 11 resource planning. Security is-can be
12 energy and peak forecast would have been 12 assessed by deterministic means or by
13 excellent. 13 reliability probabilistic assessment methods
14 The domestic sector consistently under 14 as recommended in our key findings. Now
15 predicts future energy at a rate of one 15 there's generally two categories of power
16 percent per future year. And asindicated, 16 system reliability studies. One is a
17 although the magnitude of the forecast error 17 deterministic mode, which is subjective and
18 is acceptable, the frequency of the under 18 based on engineering judgment, and then
19 prediction of the energy consumption should be 19 there's a probahilistic method, which is more
20 addressed. And to solvethis prablem, | 20 accurate for reliability assessment. It takes
21 gather the model needsto berecalibrated in 21 into account the nature of the risks
22 some fashion. 22 associated with the power system, and how we
23 In the next ten years, the load forecast 23 operate power systems. If events are random
24 performance should produce good results, if 24 that occur, probabilistic assessment takes
25 the remaining pulp and paper mill remains 25 into account these random events. Also, these
Page 122 Page 124
1 operational. Conversely, theload forecast 1 probahilistic methods are being recommended by
2 will significantly over predict electricity 2 industry-wide standards and by working groups.
3 requirements, if the remaining pulp and paper 3 We have the MmiIso reliability working group
4 mill closes. 4 there, but probably a better example would be
5 Inthelong term, if the remaining pulp 5 the NERC generation and transmission
6 and paper mill stays operational, the load 6 reliability model task force, which fed the
7 forecast is likely to under predict future 7 recommendations into the NERC resource issue
8 regquirements because the industrial forecast 8 subcommittee, which was approved, and which
9 does not include any new loads for the study 9 approved those recommendations for adoption by
10 period. Another way to say that isit may be 10 NERC. The deterministic methods noted above
11 unrealistic to expect that there would be no 11 were the methods that were used in Nalcor’'s
12 new industrial load over a period of 50 years. 12 Exhibit 106 on reliability risk assessment as
13 And that is enough on load forecast. 13 stated in the hearing by Nalcor. The
14 The next area of topic | would to cover 14 probahilistic methods are applied system-wide
15 isreliability, and reliability, power system 15 and consistent risk factors for the component
16 reliability has been discussed quite 16 parts. Now thefollowing are some examples
17 significantly in this hearing and MHI’s report 17 where industry performs probabilistic
18 onthis area. We've got the definition of 18 reliability studies. The Northeast Power
19 reliability by NERC on the screen, which 19 Coordinating Council, or MPcc, performs annual
20 consist of two fundamental concept, which 20 loss of load expectations studiesfor the
21 consists of two fundamental concepts: 21 region considering transmission restrictions,
22 adequacy, al right, and what we call 22 so they factor in the transmission system into
23 operating reliability, whichisaso termed 23 their reliability assessments. Members of the
24 security. Adequacy isthe ability of the 24 Midwest independence transmission system
25 electric system to supply power and energy 25 operator utilitiesareapart of the Midwest
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1 Reliability Organization, or Reliability First 1 replaced by a more advanced and comprehensive
2 Corporation, and they undertake these types of 2 reliability model incorporating all components
3 studies, and individual utilitiesalso take 3 of the Labrador-Island linkage Hvdc system,
4 these studies: BC Hydro, Idaho Power, the 4 and Nalcor has stated that they are
5 California1so or--undertake these studies as 5 undertaking this work, which | applaud.
6 part of the Western Electricity Coordinating 6 (12:45 p.m.)
7 Council. When we talk about reliability 7 When we talk about the normally accepted
8 assessments for specific projects or mega 8 range of Forced Outage Rate, it'stypically
9 projects such as Muskrat Falls and the 9 one percent, and then Hvdc specifications,
10 Labrador-1dand link, there's example of 10 they typically havetargets of about one
11 utilities that undertake these themselves. BC 11 percent for forced energy and availahility,
12 Hydro undertook one for the Vancouver Island 12 which eguatesto about a one percent Forced
13 Transmission Reinforcement Project, and 13 Outage Rate, and then two percent typically
14 Manitoba Hydro did these probabilistic 14 with penalty thresholds, so there's a
15 reliability assessments for the Hvdc Bipole 15 contractual obligation on the manufacturers to
16 111 aternatives, and Hydro One does these 16 provide asystem that will perform reliably.
17 studies as part of their transmission planning 17 This is from our experience. For your
18 and asset management in Ontario. Now for a 18 information, Mr. Chair, we don’'t know if those
19 review of the probability system reliability-- 19 numbersare inthe specifications since we
20 or power system reliability, excuse me--MHI 20 have not examined those power system
21 reviewed the related information provided by 21 reliability findings. Deterministic
22 Nalcor, so we looked at the generation 22 assessments such as those performed by Nalcor
23 expansion plan documents filed in their 23 cannot quantify the true risks associated with
24 exhibits. We examined Nalcor’s Exhibit 106, 24 apower system, and are unable to provide some
25 Labrador-ldand Hvdc link and Island 25 of the important inputs for making sound
Page 126 Page 128
1 Interconnected Reliability study. We looked 1 engineering and business decisions.
2 at CIGRE Hvdc rdiability surveys which 2 Probabilistic reliability studies, including
3 collect member information on the performance 3 transmission considerations, have not been
4 of Hvdc systems, and we also looked at the 4 performed for the comparison of the
5 early Gull Island Hvdc reliability analysis 5 reliability for the two options. MHI has
6 studies that were donein the 80’'s, and this 6 determined that choosing between the two
7 was the information that was made available to 7 options under review without such an
8 MHI. Nalcor has established generation 8 assessment isagap in Nalcor’ swork to date.
9 planning criteriarelated to the reliability 9 Typicaly these studies are completed as part
10 of the island interconnected system and timing 10 of the DG2--Decision Gate process. Severd
11 of generation additions, and thisis acentra 11 Canadian utilities, NERC regions and members
12 driver inthe strategist generation plan. 12 have adopted these probabilistic methods
13 Nalcor’s capacity criteriaof adequacy isa 13 reliability studies, particularly for major
14 loss of load hours with atarget of 2.8 hours 14 projects. Risk factorsarefactors such as
15 per year, and | guess in layman’s terms that 15 risk and associated cost, including potential
16 means there’ s insufficient generation for two- 16 larger societal cause related outages are not
17 point hours per year to service the needs of 17 evaluated. Probabilistic assessment is an
18 the customers, and MHI considers this criteria 18 invaluable means to assess system risk,
19 reasonable. Probabilistic reliability models 19 reliability and associated cost of benefits
20 performed in the 80’ s for the Hvdc system have 20 for various system improvement options,
21 not been updated by Nalcor. MHI finds that 21 particularly for major projects proposed by
22 Nalcor is Forced Outage Rate, or FOR, of .89 22 Nalcor, andthis is my lastdide. MHI
23 percent per pole for the Labrador-Island link 23 recommends that these probabilistic
24 iswithin the normal accepted range. The 24 reliability assessment studies be completed as
25 Labrador-Island link, FOR, however, should be 25 soon as possible for both options under
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1 review. Such studies should become part of 1 for a 1600 megawatt, 3- terminal Hvdc link
2 Nalcor’s planning processes that would allow 2 between Labrador, Newfoundland and New
3 them to doa comparison of the relative 3 Brunswick. They also provides uswith a 1998
4 reliability for significant future facilities. 4 study of the Gull Island, the Soldier’s Pond
5 GREENE, Q.C. 5 interconnection. However, the project
6 Q. Thank you, Mr. Wilson. At thistime, Mr. 6 definition has changed that DG2 with the
7 Snyder would start the presentation, so | 7 Muskrat Falls development. Nalcor initially
8 don't know if thisisaconvenient timefor 8 indicated that studiesfor thenew project
9 you to break for lunch, Mr. Chair, or if you 9 configuration would be available in November
10 would like to carry on for afew moments. We 10 of 2011, and thiswas revised to March 2012,
11 would be switching panel members at this 11 sowe've redly not had the opportunity to
12 point. 12 review the results of this study. Not having
13 CHAIRMAN: 13 these studies completed has introduced an
14 Q. I don'tcare. What do people want to do? Do 14 additional design and operational risk or
15 you want to keep going for awhile? 15 potential unknown capital costs in the
16 GREENE, Q.C. 16 generation expansion plan. For example, there
17 Q. I'dsuggest that we break at this point then 17 may bea need for additional transmission
18 if - 18 lines, additional AC equipment needed to
19 CHAIRMAN: 19 regulate frequency or voltage or back-up
20 Q. Allright, we'll break. 20 generation to cover operational limitations of
21 GREENE, Q.C. 21 the Labrador-Island link. The detailed AC
22 Q. Yeah. 22 integration study is required prior to DG3to
23 (1247 p.m.)  (BREAK FOR LUNCH) 23 fully conform--or to confirm the system
24 (2:10 p.m.) (RESUME) 24 requirements, operating parameters and risks
25 CHAIRMAN: 25 associated withthis elected option. The
Page 130 Page 132
1 Q. Allright, madam, you can continue with your - 1 planning criteriais a document that clearly
2 GREENE, Q.C. 2 identifies the parametersthat would trigger
3 Q. Thank you, Mr. Chair. Mr. Snyder will now 3 system additions to meet operational criteria
4 start his part of the presentation with AC 4 asa result of demand. Nalcor’'s planning
5 integration studies. Mr. Snyder? 5 criteriawas provided for MHI’s review along
6 MR. SNYDER: 6 with a self-assessment of their compliance to
7 Q. Thank you very much. 7 that criteria. In general, the transmission
8 MR. SNYDER: 8 planning criteria in use at Nalcor follows
9 A. Thank you very much. Good afternoon, Mr. 9 best utility practices. It could be improved,
10 Chairman, members of the Board, members 10 however, by referencing external standards
11 representing the legal facilities in 11 such as the transmission rating calculations.
12 Newfoundland, and women and gentlemen-- |12 With respect to NERC standards, some of the
13 gentlemen and ladies. | don’t see--oh yeah, 13 key of NERC standardsinclude reliability,
14 there' s one lady in the corner. 14 communication, critical infrastructure
15 CHAIRMAN: 15 protection, transmission operations,
16 Q. There'stwo. 16 transmission planning, personnel performance,
17 MR. SNYDER: 17 training and qualifications. While Nalcor has
18 A. Two, sorry. 18 stated that they don’'t currently comply to
19 CHAIRMAN: 19 NERC's standards, they have stated that they
20 Q. And she' supset too you missed her. 20 were launching a study compliance team, and
21 MR. SNYDER: 21 that was good newsto us, asa review team.
22 A. Why integration studies. Integration studies 22 NERC's standards are in place in eight of the
23 are necessary to assessthe impact of new 23 10 placesin Canada, and the adoption of the
24 facilities on existing electrical power 24 NERC's standards is becoming synonymous with
25 systems. Nalcor did provide uswith studies 25 what’ s known as good utility practice.
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1 (2:15) 1 accordance with utility best practices. The

2 MR. SNYDER: 2 energy and capacity experts for Muskrat Falls

3 A. Application of NERC's standards is important. 3 were reviewed by MHI and confirmed to be

4 When the idand interconnects to a 4 reasonable for DG2. Welooked, as| said, at

5 neighbouring utility, and assurances of 5 the three small hydroelectric plants on the

6 operational norms are part of the 6 island, and found that ISand Pond had an

7 interconnection agreements. NERC's standards 7 energy estimate of 186 gigawatt hours per year

8 help to define these norms. The key findings 8 with a nominal capacity of 36 megawatts.

9 that we found is that--from a transmission 9 Round Pond had an energy capacity--or an
10 planning criteria, Nalcor generally follows 10 energy estimate at 139 gigawatt hours per year
11 utility best practices. With respect to the 11 with anominal capacity of 18 megawatts, and
12 AcC Integrational Studies, they should be 12 Portland Creek, the energy is estimated at 142
13 completed prior to DG2 to adequately describe 13 gigawatt hours per year with a nominal
14 the facilities to operate the system under new 14 capacity of 23 megawatts. These have all been
15 configuration. However, they weren't done at 15 established by qualified consultants using
16 this particular stage, and it's what we feel 16 similar techniques to Muskrat Falls using the
17 is amajor gapin Nalcor's work to date. 17 head and average time seriesriver flows. The
18 While Nalcor doesn't comply with NERC'S 18 key finding from the hydrology studieswere
19 standards, we do recommend the decision that 19 that Muskrat Falls studies were conducted in
20 they’ ve taken to undertake a self-assessment 20 accordance with utility best practices
21 and prepare for compliance to the NERC 21 comprehensively and with no apparent
22 standards with or without the Maritime link. 22 demonstrated weaknesses. Also the energy an
23 I’d now liketo review the hydrology studies 23 capacity estimates for Muskrat Falls and the
24 that we went through that were made available 24 three small hydroelectric facilitieson the
25 to us by Nalcor. We reviewed the engineering 25 island, which were prepared by a variety of
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1 documents provided by both Nalcor and their 1 consultants using industry accepted practised

2 consultants as they related to the hydrology 2 were reviewed and confirmed to be reasonable

3 for Muskrat Falls and the three small 3 for bG2, and now | would like to look at the

4 hydroelectric plants onthe island. MHI 4 infeed option, which includes Muskrat Falls,

5 reviewed thetime series river flows, the 5 the Hvdc converter stations, the Hvdc

6 various heads associated with those river 6 transmission lines, and the Strait of Belle

7 flows, and the results of the models provided. 7 Isle crossing. Here's an overview from amock

8 The software tools employed by Nalcor's 8 sketch of Muskrat Fallsand what it'll ook

9 consultants have been used on numerous 9 like with the power house on the left and the
10 hydroelectric projects on aglobal basis. We 10 spillway and the concrete dams on either side.
11 reviewed the project layout for Muskrat Falls 11 Our technical review of Muskrat Fallsincluded
12 and the characteristics including construction 12 reviewing the proposed project layout and
13 design flood estimates, the probably maximum 13 characteristics to identify any factors that
14 flow and maximum floods, a spillway design, 14 might preclude successful development of this
15 the numerical modelling of structures, the dam 15 site. Confirmation that the scope of work of-
16 break analysis, icestudies, and the energy 16 -for the project is both comprehensive and as
17 estimates. There were alarge of reports, but 17 abasisfor planning. We assessed the methods
18 these reports were structured with--alot of 18 used for preparation of the project cost
19 them were structured with Gull Island built 19 estimate and evauated the construction
20 first. Wereviewed the engineering analysis 20 schedule. MHI also assessed the method used
21 provided by Nalcor and its consultants and 21 to prepare the cost estimates, and we'll get
22 determined that it was appropriately done. In 22 involved in that later with the cpw
23 terms of the key findings, the Muskrat Falls 23 discussion. Nalcor used the work breakdown
24 studies provided by Nalcor were conducted and 24 structure approach, or bottom-up estimate as
25 prepared by qualified consultants in 25 we heard from them a couple of days ago. They
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1 provided extensive focus on construction and 1 The intended project isto transmit the 900

2 |abour rates, construction materials, 2 megawatts of power over 1100 kilometres of

3 construction equipment, project management and | 3 transmission line and inject this power into

4 engineering and they made provision for 4 theidland's electrical system at Soldier's

5 contingencies and cost escal ations throughout 5 Pond with an appropriate voltage and frequency

6 the duration of the project. We did find that 6 control.

7 the capital cost of the project had increased 7 Here'satypical example of afootprint

8 by 104 percent between 1998 and 2010, but this 8 of aconverter station. This happens to be

9 can be largely explained by changesin scope 9 the Henday converter station in the Province
10 of the project, inflation and an increasein 10 of Manitoba in the Manitoba Hydro system and
11 the EPCM estimate, construction management 11 you can see in the foreground consists of adc
12 estimate. 12 switchyard, a converter building and in the
13 Key findings for Muskrat Falls were that 13 background, a 230 kV switchyard. So you can
14 the proposed layout and design of the 14 see thefootprint is not all that large,
15 generating station appears to be well defined 15 despite the fact that it's going to bethe
16 and consistent with good utility practices. 16 most significant station, | would guess, these
17 The general arrangement of the permanent works |17 two stations in the province.
18 is a reasonable proposal for the optimum 18 Soldier’'s Pond converter station has a
19 development in terms of both cost and 19 design similar to Muskrat Falls. It hasthree
20 construction duration and for those of you 20 MVAr synchronous condensers to support DC
21 that are interested, the construction duration 21 conversion and stabilize AcC performance.
22 is estimated to be 62 months. 22 There's AC system upgrades required. For
23 Another key finding is that based on the 23 example, Holyrood units one and two will be
24 information provided, the proposed design and 24 converted to synchronous condenser units.
25 construction schedule is consistent with good 25 Unit three has already been converted. A
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1 engineering and construction practices and 1 number of Hv high voltage breakerswill need

2 should not pose any unusua risk for 2 to be upgraded as aresult of the higher fault

3 construction or operation of thefacilities. 3 currents.  Also associated with the Hv

4 The available studies have identified 4 converter stations is an electrode used for

5 technical risks and appropriate risk 5 grounding and there's a distribution type line

6 management strategies, and despite the 6 will be used to reach the electrode at each

7 increase in costs, MHI considersthe cost 7 site location, one at the Strait of Belle lde

8 estimateat DG2 to be within the accuracy 8 and one at Dowden’ s Point.

9 range of a classfour estimate, that isthe 9 What we found isthat most of the Hvdc
10 plus 50 or minus 30, which is representative 10 system documentation was not available, such
11 of afeasibility study. 11 as the converter station single line diagrams
12 In terms of the Hvdc transmission link, 12 or the concept transition document, since the
13 the converter stations themselves, one at 13 project definition was changed at DG2, and
14 Muskrat Falls, a second at Soldier’s Pond, as 14 thisreally hampered MHI's review to form an
15 far asthe Muskrat Falls station is concerned, 15 opinion on the anticipated performance of the
16 each pole operates at anominal rating of 450 16 converter stations. MHI found that the Hvdc
17 megawatts, thus the transfer capability of 17 converter station system design parameters
18 900. Each pole hasan overload capacity of 18 that were available for review were reasonable
19 150 percent or 675 megawatts on a continuous 19 for the intended application.
20 rating and an overload pole capacity of 200 20 One of the key findings was the L abrador-
21 percent or 900 megawatts for ten minutes. 21 Island design link was specified using line
22 Without the overload capability, the loss of a 22 commutated converters for the Hvdc technol ogy
23 450 megawatt pole due to an outage, the load 23 and thistechnology is mature and robust for
24 could not be supplied without backup and could 24 the application and | think that Nalcor
25 lead to load shedding or possible blackout. 25 spelled that out earlier thisweek. The
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1 estimated cost for the Hvdc converter stations 1 alin 150 year return period and in Alberta,
2 and electrodes that were reviewed by MHI were 2 AltaLink isdesigning toa 1 in 100 year
3 found to be within the range of aclassfour 3 return period with a 100 percent safety
4 estimate. Cost estimates for the synchronous 4 factor.
5 condensers, while low, are still within the 5 AsthisHvdc transmission lineisamajor
6 range of aclass four estimate. 6 component of the Island electrical system and
7 We dso found that there was no 7 giventhat theline hasasingular failure
8 comprehensive Hvdc system risk analysis of 8 mode, standards dictate ahigh reliability
9 operation and maintenance done for the Hvdc 9 level. Interms of the Hvdc transmission line
10 converter stations or the operational aspects 10 outages themselves could also be lengthy and
11 of the Labrador-1sland Hvdc transmission line 11 given that the Hvdc line is the primary source
12 and outages could be lengthy and repairs 12 of power in the Province, then rotating
13 expensive. For example, aconverter station 13 outages to interconnected customers could be a
14 may take only -- may take aweek if aspare 14 reality if theworst case scenario occurs.
15 isn't -- torepair if aspareisn’t inthe 15 The length of the outage can be mitigated with
16 area; may taketwo and a half yearsif there 16 awell prepared response plan. As an example,
17 is no spare. Risk anaysis should be 17 best utility response plans could include: an
18 completed prior to completion of finalization 18 inventory of spare towers, conductors and
19 of specifications of the Hvdc converter 19 insulators; trained operators and construction
20 stations post DG2. Functiona specifications 20 forces, mobilization and logistical plans;
21 are being prepared by the EPCM contractor to 21 equipment on site; and supply agreements with
22 beissued to Hvdc suppliers aspart of the 22 neighbouring  utilities, consultants,
23 detailed design. 23 contractors and manufacturers.
24 Here' s a picture of an Hvdc transmission 24 The two-week repair period stated by
25 line and as you can see, the footprint is not 25 Nalcor in their Exhibit 106 may not be
Page 142 Page 144
1 significantly large and they’re guyed towers 1 realistic and isnot an industry adopted
2 and it’svery similar to what would be built 2 metric. Remote regionsin Newfoundland and
3 here in Newfoundland. 3 Labrador may require additional infrastructure
4 Interms of theHvdc transmission line 4 during periods when access is restricted. For
5 itself, you can see some of the exhibits that 5 example, in Manitoba, in order to achievea
6 we --I'm not going toread through the 6 system wide two-week repair period, additional
7 exhibits that we went through, but there was a 7 berms, roads, and/or equipment located on site
8 lot of available metrological data asinput 8 are required at many remote locations.
9 into the reliability base design. 9 An option to meet load requirements could
10 The Nalcor decision to adopt the IEC 10 aso bealternate supplies, and again, we
11 standard and csa code for design and 11 heard from Nalcor on that matter. Connection
12 reliability is appropriate. However, Nalcor 12 to the mainland viaMaritime link may bea
13 does deviated from the code in our 13 viable alternate supply, provided this
14 interpretation of it. Nalcor hasusedalin 14 interconnection agreement allows for this and
15 50 year return period and Nalcor aso stated 15 market conditions allow access to that power,
16 that the Hvdc line need not be designed at a 16 also, standby thermal sources, CTsor CCCTS,
17 level greater than that of the existing 230 kV 17 and of course, retention of the Holyrood
18 Acsystem. A significanticing event could 18 thermal station or curtailable load.
19 occur however in an area remote from the 230 19 MHI recommends that aminimum of alin
20 kV system which could down the Hvdc line while |20 150 year return period should be used for the
21 al the 230 kV linesremain intact. 21 design of the transmission -- of the Labrador-
22 I’ ve provided some examples of what other 22 Island link Hvdc transmission line. The
23 utilitiesare doing for critical linesthat 23 design choice selected by Nalcor is contrary
24 have an dternate supply. For example, the 24 to best utility practices and the IEC Industry
25 Manitoba Hydro Bipole il is being designed to 25 Standard recommends 1 in -- suggests, I'm
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1 sorry, 1in 500 year return period for a 1 period is approximately 150 million dollars,
2 critical single sourced power supply. Nalcor 2 again which we've heard earlier, and within a
3 should aso consider enhanced reliability in 3 class four estimate.
4 the remote Alpine regions, considering the 4 The Strait of Belle Isle crossing
5 potential access problems, and again, we heard 5 presents some specific challenges to this
6 from this morning that they were intending to 6 particular project and again, we had reviewed
7 dothat. But asaminimum, al in 150 year 7 documentation from Nalcor. We evaluated
8 return period should be employed where no 8 things like the rock berms, the onshore
9 aternate supply is available. 9 trenching, cabling equipment and placement.
10 The capital cost for the Hvdc 10 Strait of Belle Isle crossing consists of
11 transmission line fall within the range of a 11 three cables, 36 kilometres in length, two
12 class four estimate, but appear to be at the 12 load carrying and one spare. The width of the
13 low end of the range. 13 Strait isonly 18 kilometres, but cables will
14 GREENE, Q.C.: 14 follow acircuitous route asa result of
15 Q. Mr. Synder, perhaps if you could go back to 15 maximizing the depth of thecables. The
16 dide 90? Your last bullet, you said 16 intent isto keep the cables between 80 and
17 something differently than what’s shown onthe |17 100 metres beneath the surface of the water.
18 dlidethere. 18 Cables will enter the Strait using
19 MR. SYNDER: 19 horizontal directional drilling techniques to
20 A. I’'msorry. Asaminimum, 1in 150 year return 20 awater depth of 80 metres and rock berms will
21 period is acceptable where an alternate supply 21 be placed over the cables for protection
22 isavailable. 22 against damage from anchors and fishing gear.
23 GREENE, Q.C.: 23 The Strait of Belle Isle crossing is a
24 Q. Okay. 24 critical component of the infeed option and
25 MR. SYNDER: 25 construction of this particular component isa
Page 146 Page 148
1 A Sorry. 1 complex undertaking. Cable laying and
2 O'REILLY, Q.C: 2 protection couldtake up totwo years to
3 Q. Andalso, just make a correction that on the 3 complete, two seasons.
4 second bullet, instead of recommend, you used 4 Iceberg risk assessment. Local
5 the word "suggested' in your ora 5 consulting firm C-CORE developed a model to
6 presentation. |sthat correct? 6 assess the probability of cable contact by
7 MR. SYNDER: 7 icebergs. Dataindicated that iceberg scours
8 A. Thatiscorrect because we read the - 8 were mostly present in deep water and C-CORE
9 O'REILLY, Q.C: 9 postul ated that these iceberg scours had taken
10 Q. Youread the standard? 10 placein previous glacial periods. However,
11 MR. SYNDER: 11 this could not be positively confirmed at this
12 A. -read the standard. 12 stage. Model studies found that the
13 O'REILLY, Q.C. 13 probability of iceberg contact with a
14 Q. Okay. 14 submarine cable was one in 1,000 years at the
15 MR. SYNDER: 15 depths planned for the marine crossing. The
16 A. It'sdtill our recommendation. 16 probahility of contacting multiple cables was
17 O'REILLY, Q.C.: 17 reduced with increased cable separation. And
18 Q. Yeah 18 further investigation of iceberg scours and
19 MR. SYNDER: 19 iceberg roll rates was recommended by C-CORE.
20 A. Butit does say suggested in the standard. 20 Oneof our key findings wasthat the
21 Capital cost for the Hvdc overland 21 selection of the plusor minus350 kV mass
22 transmission line fall within the range of a 22 impregnated cable is an appropriate technology
23 class four estimate, but appear to be at the 23 selection for theapplication of an Hvdc
24 low end of the range and the incremental cost 24 marine crossing operating at plus or minus 320
25 to extent from 1in 50to 1 in 150 year return 25 kV. Nalcor's base cost estimate for the
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1 marine crossing at DG2 was reviewed and found 1 greenhouse gas emissions which could be
2 to bewithin the range of aclass four cost 2 problematic if emission standards change. The
3 estimate. 3 pollution control equipment additions that
4 Theiceberg risks, as perceivedto be 4 were discussed earlier are not required to
5 significant by C-CORE, has quantified the risk 5 satisfy the current limit of 25,000 tons of
6 to beless than oneiceberg strike in 1,000 6 Sox emissions even at full load. Continued
7 years and thisrisk is further mitigated with 7 use of the 0.7 percent sulphur fuel satisfies
8 rock berms and with increased cable 8 the current certificate of approval and the
9 separation. Additional research, monitoring 9 pollution control equipment additions are not
10 of iceberg roll rates and bathymetric surveys 10 required by current Federal regulations, but
11 of earlier iceberg scours should be doneto 11 are based upon the government direction
12 provide alevel of validation to further tune 12 related to the Provincial Energy Plan.
13 the iceberg strike model. 13 The Holyrood replacement is anticipated
14 Application of a spare cable with as much 14 to consist of three 170 megawatt number two
15 separation as practical isa prudent design 15 oil-fired combined cycle combustion turbines
16 feature of the Strait of Bellelsle marine 16 installed in 2033 for unitsone and two and
17 crossing considering the potential 17 2036 for unit three. The technology and costs
18 difficulties of bringingin repair equipment 18 for the replacement plant appear to be
19 at certain times of the year. 19 reasonable.
20 Lastly, we reviewed the information made 20 Interms of cTsand cccTs, the Isolated
21 available for the Isolated Island option. The 21 Island option includes seven cccTs and nine
22 Holyrood thermal generating station consists 22 cTs and the methodology and base cost assumed
23 of three heavy fuel oil boilers for a combined 23 for boththe 50 megawatt cTand the 170
24 net generating capacity of 466 megawatts. The 24 megawatt CCCT installations are reasonable.
25 Holyrood station currently supplies 25 Intermsof the small hydro plants, as
Page 150 Page 152
1 approximately one-third, up to 2.99 -- up to 1 discussed earlier, the in-service dates:
2 2,996 gigawatt hours annually, of theisland's 2 |sland Pond would be 2015; Round Pond 2020;
3 existing firmenergy. Theplant normally 3 and Portland Creek, 2036. The project cost
4 operatesall three unitsduring the highest 4 estimates and schedule are optimistic in light
5 customer demand periods of December through 5 of more recent stringent environmental
6 March. 6 requirements these plants might have to
7 Also noted for Holyrood was the fact that 7 undergo.
8 asof 2011, the unitsare 41, 40 and 31 years 8 In terms of wind farms, thereisonly one
9 of age and operation beyond 50 years may not 9 new 25 megawatt wind farm proposed and that’s
10 beviable. The plant may become unsafe and 10 for in-service in 2014. The two existing wind
11 unreliable to operate before the 2033- 36 11 farms will be replaced after 20 years of
12 planned replacement period. With respect to 12 servicein 2028 and 2048. The capacity factor
13 Holyrood life extension, Nalcor hasincluded 13 of 40 percent for these two plants is
14 230 million dollarsin thelsolated 1sland 14 reasonable for a planning study and the
15 option to extend the life of the plant. The 15 estimated capital cost and operating expenses
16 estimates don’'t appear to have been based on 16 used in the cPw analysis are appropriate.
17 detailed engineering, but are considered 17 Nalcor's 2004 study which specified an
18 reasonable for sustaining capital for the 18 upper limit of 80 megawatts for non-
19 plant for DG2 purposes. 19 dispatchabl e capacity is considered reasonable
20 The Holyrood pollution control equipment 20 as well. Additional wind beyond the 80
21 additions with a projected cost of 603 million 21 megawatts could result in potential spilling
22 dollars with anin service date of 2015 22 of water dueto the limited hydraulic storage
23 includes electrostatic  precipitators, 23 on theisland.
24 scrubbers, low NOx burners, but as suggested 24 Thanks very much for your attention. |
25 earlier, the upgrade will not reduce 25 would now like to turn the podium over to Mack

Discoveries Unlimited Inc., Ph: (709)437-5028

Page 149 - Page 152




February 15, 2012

Multi-Page™

Page 153 Page 155
1 Kast, our financial project leader. 1 sold. Intheanalysis, an 11 percent internal
2 MR.KAST: 2 rate of return was targeted based on the
3 A. Char, members of the Board, counsel and 3 project cash flows. The result was $75.82 per
4 parties present, | will address the matter of 4 megawatt hour expressed in 2010 hours,
5 the cumulative present worth, otherwise known 5 estimated at 2 percent per year, first applied
6 asthe cpw analysis. To begin, we need to 6 with a 2017 in-service date for Muskrat Falls.
7 appreciate that when the government set out 7 (2245p.m.)
8 itsmandateto the Board, it did not define 8 Now more specifically dealing with the
9 the metric for making a determination of least 9 PPA rateit relatesto Muskrat Falls, using a
10 cost. Rather, the cPw metric was defined by 10 $75.82 per megawatt hour rate, multiplied
11 Nalcor in itsJuly 6th, 2011 letter to the 11 against the projected Newfoundland Hydro
12 Board. The cpw focuses on costs only, those 12 volumes, resultsin an internal rate of return
13 being capital expenditures, fuel costs, power 13 of 8.4 percent. The internal rate of return
14 purchases and operating expenses. The cPw 14 of 8.4 percent isconsidered reasonable and
15 approach excludes coststhat are common to 15 positiverelative to the 8 percent weighted
16 both options and the cPw does not take cash 16 average cost of capital approved by the Board
17 inflowsinto account. If itdid, wewould 17 in its recent rate decisions. Further, Nalcor
18 likely be looking at doing an NPV analysis or 18 was comfortable with the 8.4 percent internal
19 an internal rate of return analysis. 19 rate of return since the derivation of the
20 That said, MHI found the cPw approach to 20 $75.82 per megawatt hour assumed 100 percent
21 be reasonable for the purposes intended, that 21 equity financing. To the extent that Nalcor
22 isto make adetermination of the least cost 22 can bringin debt financing to replace a
23 between the two options. The cPw results, as 23 portion of the equity financing, it will be
24 per Nalcor’sfinal submission, are set out in 24 ableto lever up the 8.4 percent internal rate
25 the table. We have heard numerous references 25 of return. Further, to the extent that the
Page 154 Page 156
1 to thebase differential and it isa 2. 2 1 volumes in excess of Newfoundland Hydro's
2 billion in favour of the infeed option. 2 needs can be sold, such revenues will enhance
3 MHI has identified anumber of matters 3 the 8.4 percent return.
4 which | would like to highlight in my 4 My final comment in this arearelates to
5 presentation, the first being the PPA approach 5 the take or pay aspect of the PpPA rate. The
6 versus acost of serviceapproach. This 6 PPA rate is proposed to be fixed at the time
7 matter pertainsonly to the Muskrat Falls 7 of the signing of the PPA contract between
8 generating station. The PPA approach avoids 8 Nalcor and Newfoundland Hydro based on, as|
9 the impact of rate shock following the 9 understand it, the then-current Newfoundland
10 implementation of the project for Muskrat 10 Hydro planning load forecast. The PPA
11 Falls, in as much as the PPA rates are uniform 11 contract will be atake or pay contract for a
12 over the period under review. In contract 12 50-year term. The minimum revenues from
13 following acost of service approach, the 13 Newfoundland Hydro to Nalcor for any given
14 rates would be impacted by carrying charges on 14 year, as | understand, will be fixed by
15 the undepreciated plantin theearly years 15 contract at that time of signing. On the
16 resulting in the highest rate impact in the 16 other hand, if the volumes exceed those in the
17 early years following implementation of 17 contract, the unit rate will be, for example,
18 Muskrat Falls. However, quite apart from the 18 the $75.82 per megawatt hour, of course,
19 rate impact, the choice of the approach has 19 escalated.
20 minimal impact onthe cPw result. Dealing 20 My next area of comment relates to the
21 further with the derivation of the PPA rate 21 discount rate sensitivity. Nalcor used a
22 for Muskrat Falls, the plant cost input for 22 discount rate based on the weighted average
23 Muskrat Falls was based in 2010 dollars and it 23 cost of capital, that isthewaAcc. And the
24 is assumed that 100 percent, that is 100 24 WACC was calculated being the composite @b
25 percent of the output from the plant would be 25 percent debt at 7.35 percentcost and 25
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1 percent equity at 10 percent cost, resulting 1 differential between the two options was
2 ina weighted average cost of capital of 8 2 aready 2.2 billion infavour of the Infeed
3 percent. Co-incidently, awAcc rate of 8 3 option and presenting ahigh forecast would
4 percent isin line with those rates approved 4 only illustrate that the differential would be
5 by the Board in prior rate applications and 5 increased.
6 MHI considers that the 8 percent wACC used in 6 In short, fuel pricing forecasting will
7 thisinstance is reasonable. 7 remain achallenge over the duration of the
8 Interms of discount sensitivity, the 8 period under review. And this isevidenced
9 discount rate would have toincreaseto 17 9 partly by thefact, first of all, that one
10 percent to resultin a zero differential 10 cannot buy derivative contracts probably for
11 between the two options. 11 more than ayear or two forward; secondly,
12 Looking next to the capital cost 12 PIRA itself only forecasts forward for 15
13 sensitivity, the Nalcor study isbasedonbDG 2 13 years and | consider that a pretty short
14 estimating accuracy. If both Muskrat Falls 14 window relativeto the 50 year horizon that
15 and LIL capital costsare increased by 25 15 we'relooking atin thisreview. And, of
16 percent, the cpw differential in favour of the 16 course the fuel price forecasting is a concern
17 Infeed Option would be reduced from 2. 2 17 because as we've heard as much as 70 percent
18 billionto 1.2 billion and that'swith a 25 18 of the cpw value for the Isolated-Island
19 percent increase. However, aswe understand 19 Optionisrelated to fuel pricing.
20 DG2 level estimates for class 4 that would be 20 So up to thispoint I'veonly talked
21 cost estimates have the potential to increase 21 about sensitivity impacts from a single
22 by as much as 50 percent. Anincreaseof 50 22 focused perspective. We can al appreciate
23 percent could cause the cpw differential 23 that changing only one variable by holding all
24 between the two options to essentially become 24 others constant is probably not that
25 equivalent. And | say "essentially” because 25 realistic, so let’ stake alook at the impact
Page 158 Page 160
1 the net differential is reduced to 200 million 1 of acouple of examplesrelated to combined
2 from 2.2 hillion. The capital costs 2 sensitivities. The changesto the risk areas
3 sensitivity resultsfor 25 percent and 50 3 acting in unison could have a major impact on
4 percent increases to Muskrat Fallsand LIL are 4 shifting the cpw differential. The first
5 summarized in the table as shown. 5 example: Assume the fuel cost decreased by 20
6 Moving on to load forecast sensitivity, 6 percent, the load growth decreases by 20
7 Nalcor assumed a continuation of the operation 7 percent and capital costsfor Muskrat Falls
8 of pulp and paper mill. Such a plant closure, 8 and LIL increase by 20 percent, in which case
9 however, would result in increased generation 9 the cPw is essentially reduced to aminimal
10 capacity of approximately 8380 gigawatt hours 10 differential. Well, 100 million differential,
11 per year, and if that were to be the case, the 11 but still in favour of the Infeed option.
12 cpw differential would be reduced from 2. 2 12 In Example two, if we havea pulp and
13 billion to approximately 400 million, as shown 13 paper mill closure and capital costs of
14 in thetable below. MHI also looked at 14 Muskrat Falls and LIL increase by 10 percent,
15 sensitivity associated with fuel pricing for 15 the cPw is essentially reduced againto a
16 thermal plants. The fuel price forecast used 16 minimal differential. This table providesa
17 by Nalcor were provided by the PIRA Energy 17 summary of the various sensitivity reviews.
18 Group. The PIRA forecast provides: 18 The scenarios are illustrated in order of
19 reference, low, high and expected price 19 diminishing differential. 1 spoketo the
20 forecasts. Using the March 2010 PIRA low 20 first nineitems, | believe, up to this point
21 forecast, the cpw differentia in favour of 21 and the tenthitem that's in this table
22 the Infeed is essentially eliminated, and that 22 relates to how much would fuel prices have to
23 isillustrated in atable below. Interms of 23 decrease for the differential to be zero and
24 this presentation, the PIRA high forecast was 24 the answer is 44 percent in this case.
25 not illustrated, in as much as the cpw 25 So in summary, MHI has several key
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1 findings which | would liketo highlight. 1 scours--iceberg scours, pardon me, whether
2 First MHI endorses the cpw differential--1'm 2 they’re glacia or not, C-CORE has recommended
3 sorry, the cPw method as a valid approach for 3 further work to identify that and further turn
4 comparing the least cost of the two 4 their ice risk model. And the uncertainty
5 aternatives. In that regard, Nalcor has 5 associated with the continued operation of
6 determined that the cpw differentia is 6 large industrial load on the Island.
7 favourable to the Infeed Option by 2.2 billion 7 Also noted in the hearing here and
8 dollars relative to the Isolated-1sland 8 through our study, there may be a firm
9 Option. And the cpw results for each option 9 commitment for largeindustrial load in the
10 have been validated by MHI based on the inputs 10 future in Western Labrador that could change
11 used by Nalcor at DG2. That said, however, 11 the generation resource expansion plan, and
12 the cpw results may vary significantly if 12 this would have impacts on how generation
13 impacted by variations from the base case used 13 would be rolled out on the Iland here. Fuel
14 by Nalcor for changes to, first of all, 14 price forecasting will remain a challenge over
15 significant additions or deletions of |oad, 15 the period under the review. Those risks, or
16 for example the continued operation of the 16 thefuel pricerisks arenot risks readily
17 existing pulp and paper mill. Second, capital 17 within our control. In conclusion, overall
18 costswhich at thispoint are based on DG2 18 Nalcor’ sinputs, for example the capital cost
19 level of review; and third, fuel prices which 19 estimates, fuel price forecasts and load
20 are difficult to forecast over the long term. 20 forecasts into the cPw were developed in
21 Sufficeit to say particularly asit related 21 accordance with the utility best practices.
22 to forecasting for fuel prices, the risks 22 And that the Infeed Option was found to be the
23 associated with these inputs are further 23 least cost option of the two options reviewed,
24 magnified given the length of the period under 24 based on Nalcor’ s assumptions and the level of
25 review, that is from the year 2010 to 2067, 57 25 available information provided by Nalcor for
Page 162 Page 164
1 years used in the preparation of the cpw 1 DG2. And | would like to thank the Board and
2 analysis. 2 people here for your attention and thiswas a
3 MR. WILSON: 3 pleasure doing this presentation. Thank you.
4 A. Thank youMac. | wouldjustliketo makea 4 GREENE, Q.C.:
5 couple of concluding statements as we wrap up 5 Q. Thank you, Mr. Wilson, Mr. Kast and Mr.
6 our presentation, through MHI’'s work on this 6 Snyder, that concludes, of course, MHI'S
7 review, we've identified a number of areas of 7 presentation. It may be asuitable timeto
8 concern in our report which have been 8 break to give the parties if they needed any
9 highlighted in the key findings. 9 time or--and then to reconvene after the break
10 GREENE, Q.C.: 10 for questioning by, as| understand it, it is
11 Q. Weneed dlide 133, Mr. McNiven. 11 the Consumer Advocate who is going first.
12 MR. WILSON: 12 CHAIRMAN:
13 A. We have identified a number of areas of 13 Q. Okay, weshall break. Ten minutes, isthat
14 concern and we talked about anumber of them |14 what we -
15 aready inour presentation, theareas in 15 GREENE, Q.C.:
16 reliability assessment, which we found there's 16 Q. Tento fifteen minutes, sure, yes.
17 agap in Nalcor’ swork; Ac integration studies 17 (3:00 p.m.)
18 isanother concern of oursas agap; NERC 18 (BREAK)
19 Standards which Nalcor has decided and to 19 (3:26 p.m.) (RESUMED)
20 prepare an assessment team to look at those 20 CHAIRMAN:
21 issues; the transmission line design criteria 21 Q. | used to movefaster. Now, where arewe,
22 was another critical issue highlighted in our 22 Madam? We're with Mr. Johnson, are we?
23 review, and we noted that there are risks with 23 GREENE, Q.C.:
24 themarine crossing at the Strait of Belle 24 Q. Mr. Johnson isgoing to be -
25 Isle, mostly with the concern of therelicice 25 CHAIRMAN:
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1 Q. Oh, okay, sorry. 1 range than the plusfifty, minusthirty. |
2 MR. JOHNSON: 2 would agree with some of their estimates
3 Q. Thank you, Mr. Chairman. Good afternoon 3 probably are and some of theold estimates
4 gentlemen. | am representing the consumers of 4 that were done, particularly asthey related
5 the Province, as you know, in this proceeding 5 to the Isolated-1sland Option, | would think
6 and | guess beforel start, | would like to 6 would be at the upper range.
7 just observethat | appreciated the clear 7 MR. JOHNSON:
8 language and the candour that you used in your 8 Q. Whichoneswould be more at the upper range
9 report by times to describe things as you saw 9 when we're thinking about the components of
10 them and we'll visit some of that this 10 the projects in the Infeed Option?
11 afternoon so that | can get a better 11 MR. SNYDER:
12 understanding of whereyou are, where Hydrois |12 A. Thetwo hydro stations that were looked at as-
13 and seeif | canwrap my mind around it. | 13 - thetwo small hydro stations that were
14 havea question at the start onthe point 14 looked at.
15 which, asyou recall frommy questioning of 15 MR. JOHNSON:
16 Nalcor, | spent some time talking about the 16 Q. Okay, andthat’sin the Isolated scenario you
17 classes of their estimates, and one particular 17 mean?
18 passage that | pointed out to themin my 18 MR. SNYDER:
19 questioning occurred at page 35 of your 19 A. Inthelsolated scenario that were not part of
20 report, at volume one, where you referred to 20 the overall integrated solution.
21 seeing a mix of classestimates. And the 21 (3:30 p.m.)
22 quote was that typically in the early stages 22 MR. JOHNSON:
23 of a project’s development, a mix of cost 23 Q. And atthe referenceat page 35, makes a
24 estimate classes would be used asevidenced by |24 discussion of "as evidenced by what MHI has
25 what MHI has seen in the case of Muskrat Falls 25 seen in the case of Muskrat Falls Generating
Page 166 Page 168
1 Generation Station or the Strait of Belle 1 Station or the Strait of Bellelsle Marine
2 Island Marine Crossing, which were studied 2 Crossing which were studied more extensively
3 more extensively than other components. And 3 than other components’ do | take that to mean
4 I’'m just interested in knowing what it is that 4 that you felt that they werea bit more
5 you meant by that. 5 accurate than other components of the Muskrat
6 MR. SNYDER: 6 FalsLiL?
7 A. Basicaly some of the estimates that were done 7 MR. SNYDER:
8 were 1988 and have been updated only with the 8 A. Yes, thereisno question that they have done
9 price of inflation and some of the estimates 9 some, you know, alot of homework on the
10 have been donein 2010, so there was arange 10 Strait of Belle Isle and we had an independent
11 that had been conducted, and as a resullt, | 11 consultant do an evaluation of that estimate
12 would say that there was a range of class of 12 and while they’re both, you know, not--I can’t
13 estimates, some of them would be more 13 describe the numbers because they’re--can’t be
14 accurate, those done in 2010 would probably be 14 produced on the record, but in fact 1 would
15 more accurate than those done in 1988 and 15 say that both of those estimates have been
16 escaated to today’ s dollars. 16 done accurately and within arange of aclass
17 MR. JOHNSON: 17 4 estimate.
18 Q. Okay, and when you say "more accurate” would 18 MR. JOHNSON:
19 you mean to suggest that they would fall in a 19 Q. Okay, so they'redtill aclass 4, but you
20 different classunder the AACE estimation 20 would feel them as being in atighter range?
21 methodology or what else would you mean? 21 MR. SNYDER:
22 MR. SNYDER: 2 A Yes
23 A. Just degree of accuracy and so some of them 23 MR. JOHNSON:
24 suggested by Nalcor that they were talking 24 Q. Andwherewould bethetighter range within
25 about, they felt their estimate was a narrower 25 that overall classification, in your view in
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1 respect of the generation station SOBI. 1 added tothe estimate for the Long Range
2 MR. SNYDER: 2 Mountain Crossing, that would still be within
3 A. Yeah, they done alot more engineering on both 3 the range of aclass 4 estimate.
4 of those projects, so the range would probably 4 MR. JOHNSON:
5 be at the lower end in line with what Nalcor 5 Q. And I think your report indicates that you had
6 had suggested. 6 some regard to benchmarking as a cost
7 MR. JOHNSON: 7 comparison to the number that Nalcor had
8 Q. So the--you're referring | think in the 8 provided with respect to the over land
9 evidence given by Mr. Harrington? 9 transmission line.
10 MR. SNYDER: 10 MR. SNYDER:
11 A. Right. 11 A. Yes
12 MR. JOHNSON: 12 MR. JOHNSON:
13 Q. And that would be applicable to what 13 Q. Andwhat wasthe range of that benchmark that
14 components, the generating station and the 14 you were using as a comparison?
15 SOBI, anything else? 15 MR. SNYDER:
16 MR. SNYDER: 16 A. Itwould bein dollars per kilometer.
17 A. No, | would say that we don’'t have sufficient 17 MR. JOHNSON:
18 information to makethat judgment on the 18 Q. Okay, and what would the dollar per kilometer
19 convertor station or the transmission line. 19 be in the range that you were referring to for
20 MR. JOHNSON: 20 the benchmark?
21 Q. Okay. Inrelationto thetransmission line, 21 MR. SNYDER:
22 just to back up for asecond, on an overall 22 A. Well, you know, the 400 million dollarswas
23 basis do you have--are you prepared to give us 23 the 1,100 kilometer transmission line and
24 some guidance as to where you think the range 24 that’ s basically in the range of some of the
25 isfor the overall on the Infeed Option? 25 other options that we looked at.
Page 170 Page 172
1 MR. SNYDER: 1 MR. JOHNSON:
2 A lthinkit'sfair tosay that it'saclass 4 2 Q. Andl takeit--am | to understand you're aware
3 estimate, that’ s what we looked at. 3 of benchmarks out there in terms of acertain
4 MR. JOHNSON: 4 cost per kilometer of thistype of ling?
5 Q. Soyou don'twish to make acomment as to 5 MR. SNYDER:
6 where it would be within that estimate on an 6 A. Yes
7 overall basis? 7 MR. JOHNSON:
8 MR. SNYDER: 8 Q. Okay, and what--who publishes these or which
9 A. No, wewerelooking at the difference between 9 ones were you relying on?
10 the two options. 10 MR. SNYDER:
11 MR. JOHNSON: 11 A. There isinternal confidential information
12 Q. Inrelationto thecost of thetransmission 12 that we have had access to, as to comparisons.
13 line, 1 understand it was priced at 400 13 Also, you know, you haveto consider the
14 million dollars, that component, but | 14 terrain that you're going through and the
15 understand there was a slight up date of that 15 types of crossings. This particular line, the
16 today on account of some of the more apine 16 LIL line isnot, you know, not exactly the
17 regions and that one struck me because you did 17 same aswhat somebody else would have built
18 indicate that it was consistent witha DG 2 18 elsewhere.
19 estimate but the low end of arange and I’d 19 MR. JOHNSON:
20 like, if you could just explore that alittle 20 Q. With respect to--Mr. Kean | think described it
21 bit with you interms of what you meant by 21 as, you know, they took sort of a bottom-up
22 that. 22 approach and would they have described for you
23 MR. SNYDER: 23 the bottom-up approach they took to that over
24 A. Well even with the update that was giventoday |24 land transmission line?
25 for the potential for 20 million dollarsto be 25 MR. SNYDER:

Discoveries Unlimited Inc., Ph: (709)437-5028

Page 169 - Page 172




February 15, 2012

Multi-Page™

Muskrat FallsHearing

Page 173 Page 175
1 A. Intermsof the number of towers and things? 1 Q. Onthewhole-
2 No, they did not describe that to us. 2 MR. SNYDER:
3 MR. JOHNSON: 3 A. Yes, onthewholething.
4 Q. Okay. Soyour comparison was morealongthe | 4 MR.JOHNSON:
5 lines of taking their number and then 5 Q. Okay. | guess asl said at the outset, the
6 comparing it to an external comparator being a 6 comments, you know, the very direct and candid
7 benchmark. 7 comments on some of the issuesis applicable
8 MR. SNYDER: 8 now because I’m going to talk to you about the
9 A Yes 9 transmission line design. And, you know, your
10 MR. JOHNSON: 10 report has termed that a major issue, you've
11 Q. Andyou indicate aswell about the incremental 11 indicated fairly clearly inthe report that
12 cost and | think Nalcor provided the 12 you believe it to be contrary to best
13 incremental cost to get up tothe 150 year 13 practices to pursue aone to fifty year return
14 return period standard, being another 150 14 over the length of that 1,100 kilometer
15 million, and in your report it would indicate 15 transmission line.
16 that you can add that to the 400 million and 16 MR. SNYDER:
17 dtill stay within the range, we're 17 A. That'scorrect.
18 understanding each other so far? 18 MR. JOHNSON:
19 MR. SNYDER: 19 Q. Andl guessmy purpose isnot to chalenge
20 A. That’scorrect. 20 your view in that in any respect, my purpose
21 MR. JOHNSON: 21 isto ask you more about it and to get a sense
22 Q. Okay, and my question would beif youwere 22 of what you have to say about the Hydro
23 told that there was an incremental cost of 150 23 position and seeif | can get it straight in
24 million to get to that higher standard, do you 24 my mind.
25 then treat that incremental cost estimate 25 MR. SNYDER:
Page 174 Page 176
1 itself as aclass 4 estimate and then have to 1 A. Okay.
2 say, well, you know, that could be minus 30 to 2 MR. JOHNSON:
3 plus 50 itself, or doyou just take the 150 3 Q. Andthediscussion yesterday having to do with
4 and say that’s a solid enough number and just 4 the Standard which is set out at page 62 of
5 add it to your, the 400 million. How does 5 volumeone, andthis | would takeitis a
6 that work? 6 commonly referred to standard in the business?
7 MR. SNYDER: 7 MR. SNYDER:
8 A. Itdoes go withinthe rangeof aclass 4 8 A Yesitis
9 estimate with a 150 million dollars, it’s, you 9 MR. JOHNSON:
10 know, we fedl it’s still applicable. 10 Q. Andit'saninternationa standard?
11 MR. JOHNSON: 11 MR. SNYDER:
12 Q. Soyou accept the 150 as a good tight estimate 12 A. Yes, itis, adopted for Canada
13 and that’ s how you do it, you don't - 13 MR. JOHNSON:
14 MR. SNYDER: 14 Q. Adopted for Canadaand | was interested about
15 A. It'sreasonable. 15 the bit of to'ing and fro’ing as to the
16 MR. JOHNSON: 16 interpretation of this standard. And Mr.
17 Q. Okay, dl right, so the 150 itself is not 17 Bennett, yesterday, pointed out awordingin
18 subject to apossibility of being 50 percent 18 the standard where he said, you know, itis
19 higher, isit, the incremental cost of getting 19 suggested to use a reliability level
20 to the 150 line? 20 characterized by return periods of 150 years
21 MR. SNYDER: 21 for lines above 230kV. And thesame is
22 A. It wasdeemed to bereasonable, you know, and |22 suggested for lines below 230 kV which
23 it was within the range of, again, of plus 50 23 constitute the principal or perhaps the only
24 or minus 30 on that. 24 source of supply, and then the standard goes
25 MR. JOHNSON: 25 on finaly it is suggested to use a
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Page 177 Page 179
1 reliability level characterized by return 1 establishing national and regional standards
2 period of 500 yearsfor lines, and he said 2 or specifications, decisions on the
3 well, because it was suggested it's not 3 reliability level should be made taking into
4 mandatory and does anything turn on that in 4 consideration also the experience with
5 your view of the standard? Is that a point of 5 existing lines" and what is your understanding
6 significance? 6 of what that means?
7 MR. SNYDER: 7 MR. SNYDER:
8 A. | thinkit's apoint of significance in the 8 A. My understanding isthat, you know, you should
9 fact that the IEC standard suggestslinesin 9 look at your past records in a specific area
10 excess of 230 kV should consider the use of 1 10 and given the fact that thereisno record in
11 in 150 year return. It s the principal source 11 parts of Labrador and the Long Range
12 of supply. It srouted through a mountainous 12 Mountains, | would suggest that | would take
13 areathat has no transmission linesin it and 13 the conservative approach and be assured that
14 very little history inthe area. Could be 14 | was building to the best standards that |
15 integrated into a system, be it the Maritime 15 thought was customer friendly, if you will.
16 link or elsewhere, and with all of those 16 MR. JOHNSON:
17 things considered, | would say that it's our 17 Q. Andjustto get your understanding of that,
18 recommendation that it stay at a1 in 150 year 18 would data from other areas on the Island of
19 return period. 19 Newfoundland, whether it be ice loading,
20 MR. JOHNSON: 20 meterological, would that, in your judgment,
21 Q. And | accept that you are making that 21 have any bearing or isthat something that
22 recommendation. If you go up to the top of 22 would be applicable to be taken into
23 the paragraph, it talks aboutin al cases 23 consideration under that aspect of the
24 lines should at least meet the requirements of 24 standard?
25 areliability level which would seemto be 25 MR. SNYDER:
Page 178 Page 180
1 indicative of the 50 years as being a minimum 1 A. Wadll, al of theinformation that you have for
2 in certain circumstances. 2 theroute of the 1100 kilometres should be
3 MR. SNYDER: 3 taken into consideration.
4 A. Yes, that would be our consideration, as a 4 MR. JOHNSON:
5 minimum. 5 Q. And | want to go to theexamples of in
6 MR. JOHNSON: 6 Manitoba and Albertain a minute, but | want
7 Q. Anddoyou know or have any knowledge asto | 7 tofind out what you mean at the bottom of
8 why it would be set out asaminimum for at 8 page 62 of the report where it says "no design
9 least meeting the requirements of a return 9 optimization plan has been provided for the
10 period of 50 years, butin the bottom two 10 review or justification of the reduced
11 paragraphs be only a suggestion? Do you know |11 transmission linereliability." And could you
12 any of the background on that? 12 indicate what you mean by that sentence?
13 MR. SNYDER: 13 MR. SNYDER:
14 A. ldon't know the history of how this came 14 A. Wdl, | think some of that wasduein the
15 about other than thefact that, you know, 15 discussions this mornings when there was
16 there are certain segmentsin the world that 16 discussion of the fact that the original 3-
17 could not afford probably a1 in 150, but in 17 terminal 1600 megawatt line specified was 1 in
18 most of the areasin North America, | happen 18 150, and that some time in the past year or so
19 to be working in Albertaand in Manitobawhere |19 that was reduced to one in 50 because of a
20 they’ ve accepted a higher degree, alin 150 20 different format, basically the Muskrat Falls
21 oratleastalin 100 in Alberta. 21 line, and wewere not privy to any of that
22 MR. JOHNSON: 22 information.
23 Q. AndI’'ll want to address those with you as 23 MR. JOHNSON:
24 well. | wonder if you could look at the last 24 Q. Intermsof the best practices carried out by
25 paragraph of that standard which says"when 25 utilities in Canada and your report saying the
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Page 181 Page 183
1 design for lessthan 1in 150 year return 1 MR. JOHNSON:
2 period is contrary to best practices carried 2 Q. How long--that's a Line that's under
3 out by utilities in Canada. Just elaborate on 3 construction?
4 these best practices and how they arise. 4 MR. SNYDER:
5 MR. SNYDER: 5 A. It'snot under construction at the moment, but
6 A. Whenyou havealine, as| suggested earlier, 6 it's under design phase.
7 that’ sthe principal source of supply, you 7 MR. JOHNSON:
8 know, to an isolated location like the island, 8 Q. Under design phase, and in terms of other--are
9 it would be good, for safety and reliability 9 there other similar linesthat you can speak
10 standards, to usea 1in 150 years return 10 to in the province of Manitoba, for instance,
11 period. 11 that were also designed to that stage, or -
12 MR. JOHNSON: 12 MR. SNYDER:
13 Q. Andthese best practices, to your knowledge, 13 A. There' s been nothing built in the province of
14 they would be applicable across the country 14 Manitoba for the last 30 years other than that
15 except here--or not-- 15 major one.
16 MR. SNYDER: 16 MR. JOHNSON:
17 A. Andthey would be--they should be applicable 17 Q. Okay. What would the existing transmission
18 anywhere. 18 linesbe? Would they be built to the 150
19 MR. JOHNSON: 19 years?
20 Q. --applicable everywhere-- 20 MR. SNYDER:
21 MR. SNYDER: 21 A. I'd haveto takethat under advisement. I'm
22 A. Yeah. 22 not sure what they were built too. They were
23 MR. JOHNSON: 23 built in 1971.
24 Q. --but they’renot adhered to here, but they 24 MR. JOHNSON:
25 would be adhered to everywhere else. 25 Q. Okay, and you mentioned as well--in your
Page 182 Page 184
1 MR. SNYDER: 1 presentation mentioned Alberta, and that'sa
2 A. I'mnot saying they're adhered to everywhere 2 dlightly different standard, one in 1007
3 else, but | do know where they haven't been 3 MR. SNYDER:
4 adhered to, and they’re things that--the 4 A It'sonein 100.
5 transmission lines in those particular 5 MR. JOHNSON:
6 instances arenot the principal source of 6 Q. Andjusttell the board about that particular
7 supply asthey are here. 7 transmission line, the age of it and what it
8 MR. JOHNSON: 8 Serves.
9 Q. Okay, andI’m not takingissue with what 9 MR. SNYDER:
10 you're saying. | am truly not. I'm 10 A. There are several transmission lines. Well,
11 interested in the debate on the topic. 11 there's 14 billion dollars worth of
12 MR. SNYDER: 12 transmission lines being built in Alberta over
13 A. Right. 13 the next five years, including two
14 MR. JOHNSON: 14 transmission lines from the Edmonton areato
15 Q. Theexperience in Manitoba, just could you 15 the Calgary area, so balancing load DC lines.
16 elaborate for us what that experience isin 16 They’'re held at the present point in time. As
17 relation to that 150 year standard? 17 amatter of fact, the Government of Albertais
18 MR. SNYDER: 18 torelease a report on them within the next
19 A. Thereis anew 1300 kilometre, 450 kV line 19 day or so as to whether or not they’ll release
20 being built from Northern Manitoba to 20 them back into construction because they were
21 Winnipeg, and it’s being built to a1 in 150- 21 started under construction, and the consumer’s
22 year return period, and that line is not 22 advocate them on hold until they can see
23 single source because there's already two 23 whether or not they were used and needed to be
24 linesthat arein that providing service from 24 used.
25 that same area. 25 MR. JOHNSON:
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1 Q. Intermsof the 1in 500 year that we've heard 1 our view, but then if it was all builttoal

2 some citizensand customers interested in 2 in 150 year standard, that may not be

3 discussing thefallout in the province of 3 necessary. It may benecessary to put in

4 Quebec in 1998-- 4 dead-end towers aswell as alin 150 year

5 MR. SNYDER: 5 standard in some areas.

6 A. Right. 6 MR. JOHNSON:

7 MR. JOHNSON: 7 Q. Nodoubt, peopleinthe province, sir, would

8 Q. --and do you have any knowledge of what 8 be interested in your views as to reasonable

9 decisions were made there after that ice 9 or realistic response times to get aline back
10 storm? 10 up and running in the case of afailure, and
11 MR. SNYDER: 11 could you share with us your insights and
12 A. Yes therewasa735ring around the city of 12 experiences on that point?
13 Montreal, and most of that ring collapsed, and 13 MR. SNYDER:
14 so they rebuilt that--those transmission 14 A. Youknow, it'simportant that, obviously, you
15 towers toa 1 in700 and--1 in 500 year 15 get the line up as quickly aspossible. You
16 standard, I'm sorry. 16 know, it's cited that two weeks was a
17 MR. JOHNSON: 17 reasonable period of time, and | believe two
18 Q. What had they been designed to? 18 weeks is areasonable period of timeif you've
19 MR. SNYDER: 19 got aplanin place, aplanin place which has
20 A. |realydon’t know that. 20 spare towers, which may have spare converter
21 MR. JOHNSON: 21 transformers, and some of those towers--and a
22 Q. Thankyou. You'vedealt inyour report with 22 plan that actualy dictates where crewsgo,
23 the counter argument, if you will, or the 23 how they work. On personal experience, we
24 judtification in terms of--well, if we--we 24 lost a 2300 megawatt line in the province of
25 could build the Hvdc line to that more robust 25 Manitoba on September 5th, 1996, and that line

Page 186 Page 188

1 standard, but chances are, given our 1 was up within threeand half days. However,

2 configuration here--or that' s that argument-- 2 it wasalso in an area that waseasy to

3 which are designed to amuch lesser return 3 access, and equipment was available.

4 periods, we could have a situation where the 4 MR. JOHNSON:

5 Dc line stands and the rest of it isall down 5 Q. Atwhat stage inthe processof design and,

6 around our ears, and I'd like you to comment 6 you know, decision gates, etc., would it be

7 on that argument. 7 reasonable for these typesof plansto be

8 MR. SNYDER: 8 formulated in terms of, "Look, thisis the

9 A. Well, nobody would wish that the transmission 9 spare inventory that we're going to have here.
10 line come down at anytime, but if it does, you 10 Thisisthe accesspoints.” Whereaboutsin
11 know, and then having not built it to the 11 the process does that fit?
12 safety standard that we believe is necessary, 12 MR. SNYDER:
13 would be unfortunate. 13 A. Youshould have it place beforethe lineis
14 MR. JOHNSON: 14 commissioned, so do you need to have it right
15 Q. Doyou haveany opinion onthe notion of-- 15 now, no, but you need to have itin placein
16 along certain elements of the line beefing it 16 terms of what you’ re ordering so that when the
17 up more than other areas; for instance, in the 17 lineis commissioned you have aplan in place
18 Long Range Mountains and the Alpine--you know, 18 to be ableto restore that line because
19 what's your advice to us on that? 19 whether it's 1 in 50 or whether it's 1 in 150,
20 MR. SNYDER: 20 that one period could happen the day after the
21 A. Theadvice was that, obviously, you know, as 21 line is commissioned.
22 Mr. Bennett pointed out this morning. They’ve 22 MR. JOHNSON:
23 looked at theLong Range Mountains, things 23 Q. That'sright. | wantto get your comment on
24 that they needto beef up and put in some 24 the system reliability studies, and
25 dead-end towers. That'sagood decisionin 25 particularly interested to start off with the
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Page 189

Page 191

1 probahilistic approach and the probabilistic 1 and you get, you know, an average reliability
2 adequacy studies and, | guess, just to--can 2 figure out of that. Now what does that mean
3 you try to explain to acustomer what itis 3 tothe customer asa number? Very little,
4 you' re talking about? 4 right, but it isatool that allows Nalcor to
5 MR. WILSON: 5 judge the relative marriage between one option
6 A. Probabilistic adequacy studies as Nalcor uses 6 or theother, so what is the reliability
7 them in their strategist program as for 7 figure for the isolated island option versus
8 generation resource adequacy planning? 8 the reliability for the infeed option, so you
9 MR. JOHNSON: 9 can seeif reliability actually degrades with
10 Q. I'msorry, | can’t hear you very well. 10 one option or the other, or improves
11 MR. WILSON: 11 conversely. Those arethetypes of studies
12 A. Canyou hear me now? 12 that we' ve recommended in this key finding.
13 MR. JOHNSON: 13 MR. JOHNSON:
14 Q. Yes 14 Q. Andwhere are--| take it, then that we are, in
15 MR. WILSON: 15 your opinion, lacking insight as to the
16 A. Okay. Can you repeat the question, please? 16 ability to compare thetwo at the present
17 MR. JOHNSON: 17 time, is that the -
18 Q. Yes, can youexplain to the customer who's 18 MR. WILSON:
19 maybe tuning in what these probabilistic 19 A. Only inthat these studies have not been done-
20 adequacy studies are that you' re referring to 20 -
21 inyour mgjor finding, #6, and loop the gap 21 MR. JOHNSON:
22 that you found in Nalcor’'scase. Make them 2 Q. Yes
23 understand that. 23 MR. WILSON:
24 MR. WILSON: 24 A. --by Nalcor or any consultant for theisland
25 A. Thatisachalenge. 25 power system, so there was nothing to examine
Page 190 Page 192
1 MR. JOHNSON: 1 or review.
2 Q. Thatisachalenge, yeah. 2 MR. JOHNSON:
3 MR. WILSON: 3 Q. Except the deterministic studies, | think.
4 A. Okay, maybewe can put the key finding, #6, 4 MR. WILSON:
5 up? 5 A. Of course, yes.
6 GREENE, Q.C.: 6 MR. JOHNSON:
7 Q. It'sPage9. 7 Q. Andinterms of the use of these deterministic
8 MR. JOHNSON: 8 studies, what is the problem with using those
9 Q. It'satPaged. 9 or relying on those and not having also the
10 MR. WILSON: 10 probahilistic approach applied?
11 A. Okay. Now the probabilistic adequacy studies |11 (4:00 p.m.)
12 that are being referred to in this key finding 12 MR. WILSON:
13 look at the entire Newfoundland Power system |13 A. Well, aswe stated in our presentation, these
14 in itstotality--well, including Labrador, 14 deterministic evaluation methods are
15 right, with Muskrat Falls and those 15 subjective, based on engineering judgment,
16 connections. Probabilistic studies, you know, 16 which is good. Well, it could be good because
17 take then into account the random nature of 17 it takes knowledge of the system into account,
18 failuresthat would occur on a power system 18 butin our view it does not identify, you
19 so, you know, if the line--aline goes out or 19 know, the true level of risks between the two
20 agenerator would trip off, or acombination 20 aternatives. It is-yeah, you've picked
21 of certain events, what is the impact on the 21 certain contingencies, representative
22 power system for that event, but these studies 22 contingencies to calculate what the impact on
23 takeinto account whenyou runthem many, 23 clientsis, which may not be the highest risk
24 many, many thousands of different types of 24 factor, or | may be overstating a case
25 events that could occur on the power system, 25 particularly.
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Page 193 Page 195

1 MR. JOHNSON: 1 and the report says thisinformation for a

2 Q. Okay, the--I guess Mr. Humphries' of Nalcor 2 large hydroel ectric project would normally be

3 indicated that--I'm sort of paraphrasing--it 3 available prior to DG2, and these AC

4 wasn't as simple as Nalcor making a decision 4 Integration Studies must be completed prior to

5 to incorporate this level of probabilistic 5 DG3, and yesterday in essence, | think, Nalcor

6 evaluation in our decision-making process 6 agreed--and | guess we could take up--put up

7 because it could have significant 7 the transcript from yesterday, Page 200, and

8 implications, and we feel it needs to be 8 in particular Line 8 where my learned friend,

9 addressed with the stakeholders, the regulator 9 Ms. Greene, said--you indicated yesterday as
10 and customers, and I’'m just wondering if that 10 well that you had done previous studies on
11 was a point that you had discussed with 11 system integration. Some were done in1998
12 Nalcor, you know, prior to the hearing or-- 12 when we had the proposed Gull Island
13 what' s your reaction to that? 13 development and Sales West, and in 2008 when
14 MR. WILSON: 14 you were looking at the 1600 megawatt, multi-
15 A. ldidnot discussthat with Nalcor prior to 15 terminal line with one termina in New
16 the hearing or in this-in my meetings. The 16 Brunswick, and that had provided you alevel
17 reliability expert that underdid the review 17 of comfort that you had sufficient for DG 2
18 may have discussed these concepts with Nal cor 18 purposes. Isthat a correct paraphrasing of
19 during his interviews and meetings with them, 19 what you said, and Mr. Humphries said, yes,
20 but | don’'t know, really, al the context of 20 that was correct, and they also mentioned that
21 what was discussed and - 21 they had personnel going back to 1998 involved
22 MR. JOHNSON: 22 with Teshmont and they still had two of those
23 Q. Do you have an observation about Mr. Humphies 23 engineers, as | understood it, in shop and
24 observation, what he had to say about that 24 then Mr. Humphriessaid "now it wasby no
25 issue? What do you make of that? 25 means a complete integration study, but it

Page 194 Page 196

1 MR. WILSON: 1 gave us that level of comfort to know that

2 A. | believe the studies should be done aswe 2 thislooks very similar" and when | read that

3 recommended, yeah, because it provides 3 similarly, as| have done, | guesswith this

4 information that islacking in the decision- 4 explanation, does MHI still consider the lack

5 making process now. Now the decisions at the 5 of acompleted integration study a significant

6 end of the day may be the same, right, but now 6 gap in the work to date or doesthat in some

7 you have that information on what is the cost 7 way go to the benefit of Nalcor?

8 and the relative merits of the risks between 8 MR. SNYDER:

9 the two options, or any other development that 9 A. Westill consider it asignificant gap. They
10 may occur. 10 have suggested they were doing it. Those two
11 MR. JOHNSON: 11 previous studies were looking at different
12 Q. SoMr. Humphries' observation doesn’'t change |12 size generation, different transmission sizes,
13 your - 13 different relocations. So, saying that
14 MR. WILSON: 14 they’'re similar isabit of astretch to me.

15 A. No, it does not. 15 Some of the same characteristics, yes.

16 MR. JOHNSON: 16 MR. JOHNSON:

17 Q. Okay, and I’'m not inviting to changeit. I'm 17 Q. Yeah, okay. The MHI report at page 53 says,
18 just wanting to put it to you to see what you 18 toward the first full paragraph on the top of
19 had to say about it. Interms of the AC 19 page 53 says"with the redefined project
20 Integration Studies, turn to Page 52 of Volume 20 definition, these studies do not adequately
21 1, and thiswould state at Paragraph 3.4.2 21 describe the facilities required to

22 that thelack of an AcC Integration Study 22 successfully operate the transmission system
23 looking at the new configuration of Muskrat 23 under the new configuration. As such, there
24 Falswasidentified or considered by MHI to 24 may be unidentified risks in proceeding with
25 be a significant gap in Nalcor’ swork to date, 25 the project at this time. For example,
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Page 197 Page 199
1 studies could identify the requirement for 1 you to give us an indication of how low?
2 additional  backup generation, new 2 MR. SNYDER:
3 transmission, enhanced protection schemes or 3 A, Wadll, within the class four range.
4 other system additions." Now as| understand 4 MR. JOHNSON:
5 it, Mr. Humphriesindicated in his comments to 5 Q. Okay. Sothat meansthe-
6 the Board that what they considered at DG2 as 6 MR. SNYDER:
7 aresult of the analysis they did was -- that 7 A, It'sconfidential information that | don’t
8 was needed based upon their view of the 8 think Nalcor wants us to use.
9 integration needs was three additional 9 MR. JOHNSON:
10 synchronous condensers at Soldier’s Pond -- at 10 Q. Okay. But itwould still fit within the
11 the Soldier’s Pond converter station and a 11 range, but you felt it was low?
12 number of circuit breakers that were 12 MR. SNYDER:
13 identified. Isthat your understanding? 13 A. Yes
14 MR. SNYDER: 14 MR. JOHNSON:
15 A. That'soneof thethingsthat they’ve done, 15 Q. Based on similar prior projects?
16 yes. 16 MR. SNYDER:
17 MR. JOHNSON: 17 A. Yes
18 Q. Okay. And interms of these unidentified 18 MR. JOHNSON:
19 risks, | guess consumerstend not to like 19 Q. Andrecent similar prior projects?
20 risks and then they tend really not to like 20 MR. SNYDER:
21 unidentified risks and | guessl’dlike to 21 A. Yes
22 have, you know, some measure of the risk that 22 MR. JOHNSON:
23 may be there in the absence of these 23 Q. Inyour province or -
24 integration studies, albeit they’ re being done 24 MR. SNYDER:
25 for DG3 as we know. 25 A. InAlberta
Page 198 Page 200
1 MR. SNYDER: 1 MR. JOHNSON:
2 A. Youknow, | can't give you a definitive number 2 Q. InAlberta, okay, and thisisthe cost of the
3 interms of value of what those may be, but 3 hardware?
4 there' s certainly things that they may have to 4 MR. SNYDER:
5 -- you know, when you model the system, that 5 A. Yes
6 they may choose to incorporate because it 6 MR. JOHNSON:
7 makes better practice, better operation of the 7 Q. I'mprobably going to revisit someof the
8 system. It makes the system more reliable and 8 areas of NERC but probably won't be doing it
9 asaresult, that might change the number of 9 this afternoon, but | do want to switch gears
10 dollarsthat are required. 10 a little bitand talk about the thermal
11 MR. JOHNSON: 11 generation and particularly Holyrood. The
12 Q. Couldit-- and | guessisit also possible 12 first point | want to bring up with you isthe
13 that what they’ve already incorporated is 13 pollution control equipment that you say "with
14 sufficient aswell. | guessthat remainsa 14 pollution control equipment installed at
15 possibility. 15 Holyrood, greenhouse gaseswill continue to
16 MR. SNYDER: 16 present a challenge to its long term operation
17 A. Yeah, that remains a possibility. 17 should emission standards change" and you talk
18 MR. JOHNSON: 18 about arisk that afacility such as Holyrood
19 Q. Inrelationto then the costsfor thethree 19 may not be able to operate long term.
20 synchronous condensers and the several high 20 MR. SNYDER:
21 voltage breakers, | understand that MHI 21 A. Yes
22 considered the cost estimates on these to be 22 MR. JOHNSON:
23 onthelow side and using data from similar 23 Q. And|I takeit you're speaking there because of
24 prior projects and | think they cameininthe 24 environmental considerations and regulations?
25 DG2 estimate at 198 million, and I’d just like 25 MR. SNYDER:
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Page 201 Page 203
1 A. That'scorrect. 1 intangible?
2 MR. JOHNSON: 2 (415p.m)
3 Q. AndI think your report speaksin terms of it 3 MR. SNYDER:
4 being likely that there could be changes which 4 A | wouldsay it'sintangible.
5 could affect Holyrood' s future? 5 MR. JOHNSON:
6 MR. SNYDER: 6 Q. Speaking of the pollution control equipment, |
7 A Yes 7 think your report, you know, raised a question
8 MR. JOHNSON: 8 about the efficacy of spending alarge sum of
9 Q. And likely means probable, 50 plus 1 | 9 money to install scrubbers and precipitators
10 suppose, but what do you base it on? 10 and what’ s your concern about that?
11 MR. SNYDER: 11 MR. SNYDER:
12 A. Based uponwhat’'s happening in Ottawa and 12 A. Onceyou’ ve spent the 603 million dollars, you
13 what’s happening with respect to the move 13 till have greenhouse gases.
14 towards the elimination of greenhouse gasesin 14 MR. JOHNSON:
15 Canada. 15 Q. And as you'reprobably aware, there's an
16 MR. JOHNSON: 16 energy plan that was delivered in 2007 where
17 Q. Couldyou elaborate? 17 the Province made a commitment.
18 MR. SNYDER: 18 MR. SNYDER:
19 A. Theoneitem that they have putin placeis 19 A. Yes
20 that all new generation will have to be with 20 MR. JOHNSON:
21 standards that meet natural gas emission 21 Q. Andl guess, doyou haveany familiarity or
22 standards and all existing plant, when it 22 experience with such policies of provinces and
23 reaches 45 years of age, will have to meet 23 how that gets brought to bear on the point?
24 greenhouse gas emission standards. 24 MR. SNYDER:
25 MR. JOHNSON: 25 A. Essentidly, the utility is mandated to follow
Page 202 Page 204
1 Q. Andwhat’syour basis -- you’ re thinking that 1 the plan.
2 that might be -- have applicability for 2 MR. JOHNSON:
3 Holyrood obviously? 3 Q Andl takeityou would interpret the 2007
4 MR. SNYDER: 4 energy policy as a mandate?
5 A. Yes | do. 5 MR. SNYDER:
6 MR. JOHNSON: 6 A. Yes
7 Q. Are there, inother jurisdictions in the 7 MR. JOHNSON:
8 country, are they taking steps in advance of 8 Q. The other risk that was raised was with
9 that happening to deal with that possibility 9 respect to the Holyrood service life and
10 or likelihood? 10 again, | think thiswas an area where your
11 MR. SNYDER: 11 report was fairly clear and direct in relation
12 A. Yes, in Ontario they have taken steps. 12 to some disagreement with AMEC about how long
13 They’re shutting down therma plants in 13 its conceivabl e to operate that facility, even
14 Ontario. Now they’re coal thermal plants. In 14 putting aside the environmental
15 Nova Scotia, they’vedone an evaluation of 15 considerations, and you' ve indicated that it’'s
16 their coal and oil burning plants. 16 widely accepted in the industry that useable
17 MR. JOHNSON: 17 plant lifeis typically a maximum of 60 years
18 Q. Andwhat have they determined as aresult of 18 including life extension work.
19 that? 19 MR. SNYDER:
20 MR. SNYDER: 20 A. Yes
21 A. I don't know what their final decision is, but 21 MR. JOHNSON:
22 they have done an evaluation for sure. 22 Q. And in terms of widely accepted in the
23 MR. JOHNSON: 23 industry, are you speaking in terms of Canada
24 Q. Andisthere any way to, you know, quantify 24 or the United States?
25 that type of risk in cPw terms or isit just 25 MR. SNYDER:
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1 A, Canada 1 until such time as the power became available
2 MR. JOHNSON: 2 from Churchill Falls.
3 Q. InCanada? 3 MR. JOHNSON:
4 MR. SNYDER: 4 Q. You'resaying forget about it?
5 A. Yes 5 MR. SNYDER:
6 MR. JOHNSON: 6 A. I'msaying that, you know, by that particular
7 Q. Anddoesthat mean that you can't operatea 7 stage, you're over 70 years.
8 plant beyond that or you shouldn’t? 8 MR. JOHNSON:
9 MR. SNYDER: 9 Q. Okay. Sothat’s not really an option?
10 A. Itdoesnot meanyou cannot operateit. It 10 MR. SNYDER:
11 does mean that you should do a thorough 11  A. Youaso need the sync condensers, you know,
12 analysis of that plant and ensure that safety 12 for reliability.
13 and reliability are there for its operation. 13 MR. JOHNSON:
14 MR. JOHNSON: 14 Q. Atpage 166, andthiswould bein Volume 2,
15 Q. You indicate that you -- or the report 15 you -- and this isunder paragraph 10.4.2,
16 indicates that the determination of remaining 16 life extension, inthe second paragraph of
17 life of the equipment appears to be 17 that section, in meetings with Nalcor, it was
18 fundamentally based on operating hoursand not |18 indicated that a cost estimate of 100 million
19 ontotal life. Just explainto us what the 19 dollars was identified in the cPw analysis for
20 distinction would be. 20 the life extension work, 20 million dollars a
21 MR. SNYDER: 21 year from 2012 to 2016, and was based on
22 A. Those plantsdidn’t operate or do not operate, 22 comparisons with similar plantsin the region,
23 as you're aware, on a full year basis. 23 example: the Trenton Generating Station, a
24 Therefore, the assessment that was done by 24 Nova Scotia plant, | guess built in 1969; the
25 AMEC was on the number of operating hours, as |25 Coleson Cove generating station in New
Page 206 Page 208
1 opposed to thetotal number of hoursin a 1 Brunswick, from 1976 vintage, and you indicate
2 year. 2 MHI agreesthat the 100 million estimateis
3 MR. JOHNSON: 3 conservative and appropriate for bDG2 and
4 Q. Andyou believe, it'syour opinion or MHI'S 4 what’ sthe basis for saying that you believe
5 opinion that you should look at the total 5 it is conservative, these other life
6 life? 6 extensions in the other plants that you
7 MR. SNYDER: 7 referred to?
8 A. Webelieveit should be the total life. 8 MR. SNYDER:
9 MR. JOHNSON: 9 A. Yes, thetwo other plants that were evaluated
10 Q. Okay. Your report points out that there may - 10 and the fact that this particular plant would
11 - thisis page 13 of Volumel. "Even with 11 -- under thelsolated Island option, would
12 life extension under the Isolated Island 12 keep it in operations, units one and two until
13 option" -- this is paragraph 23. Even with 13 2033 and unit two until 2036.
14 life extension, "operating Holyrood beyond 50 14 MR. JOHNSON:
15 yearsto a maximum of 60 years with reduced 15 Q. Andl guess isthere adifference between
16 reliability may not be practical. There may 16 conservative and low?
17 come a point well before 2041 when the plant 17 MR. SNYDER:
18 becomes unreliable to operate and the life 18 A. That'syour interpretation.
19 extension plan and requirements under the 19 MR. JOHNSON:
20 infeed option are as follows:" and why did you 20 Q. | guesswhat did you mean?
21 make a point of pointing out 2041 in that 21 MR. SNYDER:
22 statement? 22 A. Itseemslikeit’s sufficient amount of money
23 MR. SNYDER: 23 to keep the plant operational until those
24  A. Theonly reason for pointing out 2041 wasiif 24 dates.
25 it was ever intended that that plant operate 25 MR. JOHNSON:
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1 Q. Okay. Page 171 of your report refersto, at 1 infeed option. If you're choosing the -- or
2 the top full paragraph, "co2 emission issues 2 the Isolated island option, I’'m sorry.
3 and/or costs have not been addressed in this 3 MR. JOHNSON:
4 report. Greenhouse gas emission standards are 4 Q. Yes
5 likely to be set by the Federal government and 5 MR. SNYDER:
6 as such posearisk to the ongoing operation 6 A. If youdo the infeed option, it's not a
7 of Holyrood thermal generating station asa 7 problem.
8 generator" and | noteat page 170is the 8 MR. JOHNSON:
9 reference at the bottom of that page to the 9 Q. Your report aswell, talking about fuels, we
10 generation planning issue, July 2010 update, 10 have, as your report notes, aforecast and
11 where it references the 866 thousand tons a 11 we've got along study period and we' ve got an
12 year of co2 where it states "the most 12 isolated option that is very oil centred.
13 prominent environmental issue currently under 13 MR. SNYDER:
14 consideration is greenhouse gases and their 14 A Yeah
15 impact on global warming. Carbon dioxideis 15 MR. JOHNSON:
16 the primary greenhouse gas of concern and 16 Q. Andaswe know, the PIRA Energy Group price
17 Hydro' sHolyrood plant emits an average of 17 forecast don’t extend -- do not extend beyond
18 approximately 866 thousand tons per year of 18 2025 at the time of the DG2 analysis and for
19 €02 based on the five-year average from ' 05 to 19 analysis purposes, Nalcor has projected those
20 09" and that’s where that figure came from. 20 prices beyond 2025 by holding PIRA’S 2025
21 What should wedo -- and we know that 21 price levels constant in real terms and would
22 these costs are only treated as a sensitivity 22 that be considered a reasonable methodology in
23 for the purpose of thecpw analysisand | 23 the circumstances where we can’t ook out as
24 wonder, do wegiveit any more weight than 24 far as we might want to?
25 that? Do we -- how significant isitinthe 25 MR. SNYDER:
Page 210 Page 212
1 scheme of things? Let's say if the two 1 A Yes |thinkitis.
2 options ended up where we thought that they 2 MR. JOHNSON:
3 were close.  What becomes of that 3 Q. Andtheideaof holding them sort of constant,
4 consideration? 4 with the exception of -- or an inflation type
5 MR. SNYDER: 5 of assumption, would that strike you as being
6 A. | would give more consideration to being able 6 conservative or just reasonable? I'mtrying
7 to get an exemption from Ottawa to keep 7 to get a sense of -
8 operating the plant. 8 MR. SNYDER:
9 MR. JOHNSON: 9 A. Ithinkitwould be reasonable.
10 Q. Andsoyou would expect that there’'ssomesort |10 MR. JOHNSON:
11 of exemption being - 11 Q. Youmakereference aswell to the fact that
12 MR. SNYDER: 12 when you have that long time horizon, in terms
13 A. No, | didn’t say that. |1 said | would apply 13 of the study period, that it magnifies the
14 for one. 14 uncertainty.
15 MR. JOHNSON: 15 MR. SNYDER:
16 Q. Youdapply for one, okay, and hope you get 16 A. Correct.
17 one. 17 MR. JOHNSON:
18 MR. SNYDER: 18 Q. Andinonepart of your report, you make the
19 A. Hopeyou get one. 19 statement and | think it fairly applies to
20 MR. JOHNSON: 20 fuel costs, fuel cost assumptions. What other
21 Q. Soitremainsarisk, but what do we do with 21 factor does that magnification factor -- where
22 therisk? Webear itin mind when we're 22 doesit concern us?
23 looking at the two options? 23 MR. SNYDER:
24 MR. SNYDER: 24 A. Well, fuel cost isamajor for sure because
25 A. Youbearitinmindif youwere choosing the 25 it's 70 percent of the overall cost of the
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1 Isolated Island option. Once you have the 1 in, but we did not consider that to be

2 plant in place, for sake of argument, for the 2 material in as much as when you discount those

3 infeed option, there isn’'ta lot of risks 3 values back to the present. It wasreally -

4 associated with that because the operating 4 MR. JOHNSON:

5 costs are low. 5 Q. Sofarout.

6 MR. JOHNSON: 6 MR.KAST:

7 Q. Sointerms of thissort of study period, | 7 A. Becameinsignificant.

8 think your report would indicate that -- at 8 MR. JOHNSON:

9 page 188, | believe -- that the study period 9 Q. Okay. Asyou know, interms of looking at the
10 was considered reasonable, recognizing the 10 overall infeed project which, you know, the
11 life of the assets. 11 generating station plusthe LIL, there’'s more
12 MR. SNYDER: 12 money in the Muskrat Falls generating station
13 A. That'scorrect. 13 side of things being spent than there ison
14 MR. JOHNSON: 14 theLiL and | guessthe-- so, in terms of,

15 Q. Andsol guessif you'relooking at comparing 15 you know, we have, | think, two billion

16 two options with an asset life that goes out 16 dollars approximately being spent in

17 that far, that’s alegitimate exercise. You 17 connection with the LIL and about 2.9 billion

18 wouldn’'t say "well, wecan't look at that 18 in connection with the Muskrat Falls

19 because it goes out too far"? 19 generating station, so on aweighted basis, we

20 MR. SNYDER: 20 are relatively more sensitive to overruns on

21 A. No, you would consider that full length. 21 Muskrat Falls than the Labrador-Island link,

22 MR. JOHNSON: 22 just asa mathematical point of view, and |

23 Q. Thefull length? 23 wonder, do we -- can we get any comfort out of

24 MR. SNYDER: 24 the fact that there seems to have been so much

25 A. Yes 25 work done onthe generating side of the
Page 214 Page 216

1 MR. JOHNSON: 1 project in terms of the studies and the level

2 Q. Doesthelength of the study period produce a 2 of effort that went into the generating side

3 mathematical biasin favour of one option or 3 in terms of giving us some more confidence in

4 the other at al? 4 wherethey areas at DG2 with the Muskrat

5 MR. KAST: 5 Falls generating side of things?

6 A. It'sMack Kast here. | don't believe it does. 6 (4:30 p.m.)

7 Infact, it's very important that the study 7 MR.KAST:

8 period be extended to the full life of the 8 A. lwill let my colleagues speak tothis as

9 significant assets and those being Muskrat 9 well, but | would like tosay that with
10 Falsand LIL. 10 respect to that point that you did mention a
11 MR. JOHNSON: 11 minute ago about the time horizon and really
12 Q. And how about the notion that under the 12 with respect to the infeed option that matter
13 Isolated option, you are, you know, adding 13 isreigned in for the most part, in as much as
14 plant and equipment towardsthetail end of 14 the costs for the infeed option will be
15 the study period, for instance. | guess 15 expended by the year 2017. So the time
16 you're doing the same thing inthe Muskrat 16 horizon first of all is significantly shorter
17 option, but to alesser extent. But that we 17 and secondly, we' re moving from DG2t0o DG3, in
18 haven’t got to worry about there being a bias 18 which case the costs are going to be
19 in that? 19 determined and cemented into alarge degree
20 MR. KAST: 20 in contrast to the Isolated Island option
21 A. No, no, | don't believethereis. We did look 21 which now is extending further out and isvery
22 at that and we did observe that with respect 22 fuel sensitive and that’ s where the concern in
23 to the Isolated island option, that there were 23 terms of long time horizon comesinto play. |
24 some undepreciated assets because of the CT 24 don’t know if there is additional comment.

25 plants and so on that have not been brought 25 MR. JOHNSON:
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1 Q. No, I think what | was-- and | don’t know if 1 the reference, the low and high. And when |

2 we've missed each other, | misunderstood you 2 read it, | wasleft with the question, you

3 or what, but | guesswhat | was getting at is 3 must be saying thisfor areason. And | was

4 that we have -- as | understand it, you know, 4 thinking, is the point of thisexercise is

5 there was some commentary in the MHI report 5 that you’ re maybe recommending that we should

6 around the level of detail that existed around 6 probably incorporate expected as opposed to

7 the Muskrat Falls generating station side of 7 reference or what was your thinking on that?

8 things and given that there was about three 8 MR.KAST:

9 billion dollars being spent on that, whether - 9 A. Mack Kast here. We did hear at the outset
10 - and two hillion dollars being spent on the 10 from Nalcor that they did speak to the matter
11 Labrador-1dland link, it seemed to me that 11 of using the expected price and indicated that
12 maybe there was -- we would feel -- we would 12 there' s a probabilistic element to that. And
13 be a bit more protected on the Muskrat Falls 13 it was theright thing to apply if onewas
14 generating side of things, having regard to 14 trying to get at the matter of the riskin
15 the amount of project definition they had at 15 terms of where the prices might be moving to.
16 DG2. 16 And so it does have an application in that
17 MR. SNYDER: 17 senseand it isa ratething. Using the
18 A. | would have more confidencein the Muskrat 18 reference price which iswhat PIRA is saying
19 Falls generating station. 19 isalikely outcome, for example, in this case
20 MR. JOHNSON: 20 resulted in a2.2 billion dollar advantage for
21 Q. Component. 21 the infeed option. What we found was if we
22 MR. SNYDER: 22 moved to the expected price and inserted it
23 A. Component, at the present point in time 23 instead, that the differentia indeed
24 because there' s not much--we hadn’t seen much |24 increased. So, what it doesisit tellsus
25 on the Hvdc switchyards, converter 25 that there’san even higher differential,

Page 218 Page 220

1 switchyards, nor have we seen much on the 1 first of al, but that the probability of it

2 transmission line, actual design itself, 2 moving there in terms of using expected

3 itself which isunder way at the present point 3 prices, areasonable thing to think about.

4 intime. 4 MR. JOHNSON:

5 MR. JOHNSON: 5 Q. Okay. I'dliketo talk about the industrial

6 Q. Okay. | found your commentsin your report on 6 load forecasting, in particular. And | guess

7 the fuel cost projection, just to circle back 7 asyou know, we don’t have, in this province,

8 to that for a second, to beinteresting. And 8 very many, in fact we have very few industrial

9 if we could bring up page 204 of your report. 9 customers. And you know, | guess the question
10 And | guess the sentence that | focused on was 10 that | would have is what can Nalcor do, what
11 just under Table 40 and you make the comment, |11 should they do in terms of trying to forecast
12 "what is more critical of the accuracy of the 12 that load? |Isthere arecommendation in that
13 base price projections. This raises the issue 13 regard? Isthere room for improvement on how
14 of how to best incorporate such uncertainty." 14 they go about their industrial forecast?

15 Andthen you havea description of PIRA’S 15 Like, you made suggestions on the domestic
16 reference price and low price, high and 16 side of things, can you indicate what your

17 expected price. And on the next page you talk 17 thoughts are on that?

18 about the expected price scenario being 18 MR. SNYDER:

19 calculated as the weighted average price 19 A. Yeah, theprinciple that we have followed in
20 forecast of the reference low and high cases. 20 the past in Manitobais to do what Nalcor says
21 And that the expected price forecast 21 they’'redoing. That'sinterview each of the
22 encompasses the uncertainties in the other 22 major customers, once or twice ayear and get
23 three scenarios into one. And because you 23 avaluefor what they expectin the future.

24 aso noted that PIRA also estimates the 24 And certainly it’s key at Corner Brook because
25 discrete probability of occurrence for each of 25 it plays such alarge rolein your particular
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1 environment. | would also encourage people to 1 into considerationin your load forecast,
2 seek out other industries, whether it bein 2 reduce the probability of the mine operating
3 mining or forestry, whether it bein Labrador 3 past a certain point.
4 or in Newfoundland, asto, you know, what is 4 MR. JOHNSON:
5 the potential? |sthere any potential for you 5 Q. Andthat's probably an easier example, you
6 setting up a plant or setting up a 6 know, because every mine has alife, we know,
7 manufacturing facility that might require a 7 right from the start, based upon assumed
8 certain amount of energy? That’ s difficult to 8 production levels.
9 do, I understand that, but | would like to 9 MR. SNYDER:
10 have abetter handle. | feel that 50 years 10 A. Yes
11 into the future - no more major industrial, | 11 MR. JOHNSON:
12 can't believe that. 12 Q. Wecantimeit to the month that it will end.
13 MR. JOHNSON: 13 It seems, just inviting your comment, it seems
14 Q. So, that would be--you didn’'t use the word 14 tome that it'snot aseasy in anindustry
15 conservative, you used the word pessimistic in 15 that tendsto be cyclical.
16 the report. 16 MR. SNYDER:
17 MR. SNYDER: 17 A. No, that's trueand | would hopethat the
18 A. What I'm saying isthat we should be--you 18 peoplethat you were dealing with the pulp
19 should search out what you think is reasonable 19 mill or the pulp and paper mill were
20 and if there' s anything else that you can add 20 reasonable and that they wererational in
21 toit. 21 their approach asto what their load would be.
22 MR. JOHNSON: 22 MR. JOHNSON:
23 Q. InManitobaand asyou indicated, youfollowa |23 Q. Andif you feel you're dealing with arational
24 similar approach in terms of contact. 24 customer, | guess and they say they’re going
25 MR. SNYDER: 25 to be around, you assume they’re going to be
Page 222 Page 224
1 A Yes 1 around?
2 MR. JOHNSON: 2 MR. SNYDER:
3 Q. Andhow many industrial customerswould you be 3 A. They'regoing to be around.
4 talking about in Manitoba? 4 MR. JOHNSON:
5 MR. SNYDER: 5 Q. Now, weknow that thereisrisk around that.
6 A. It'sprobably 20 or 25. 6 MR. SNYDER:
7 MR. JOHNSON: 7 A. Yes
8 Q. Okay. And if you, you know, make the 8 MR. JOHNSON:
9 communication and have the contact as has been 9 Q. And for that very reason you brought it
10 described and they tell you, here's our 10 rightly to the Board's attention and to the
11 forecast, do you do anything besides say, well 11 customer’ s attention in your report and on
12 look, these people are going to--they're 12 that--that was sensitivity analyzed. If |
13 saying they’re goingto bein business and 13 could ask you toturn up--and | might be
14 we' ve got aload to serve. I’'m trying to get 14 speaking to your colleague now.
15 asense of do you assume, oh no, they might 15 MR. SNYDER:
16 get introuble and I’ ve heard this or that in 16 A. Yes.
17 the papers and--trying to get ahandle on 17 MR. JOHNSON:
18 this. 18 Q. Page 87, Table 14.
19 MR. SNYDER: 19 MR. MCNIVEN:
20 A. Theload forecast people try to take that into 20 Q. That'sVolumel,isit?
21 consideration because they say they’re going 21 MR. JOHNSON:
22 to have a 100 percent load for the foreseeable 22 Q. Yes, sir. This, and I'm referring in
23 futureand it's agold mine and you've been 23 particular to your sensitivity summary table,
24 reading that there's athreeyear supply in 24 point number 2, annual load decrease by 880
25 that gold mine. Then you better take that 25 gigawatts. Wasthat your intent at looking at
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1 the Corner Brook situation? 1 this--you know, bring your own interpretation
2 MR.KAST: 2 toit in that respect.
3 A. Mack Kast here. | suppose the answer is yes, 3 MR. JOHNSON:
4 but | don’t want it to be absolutely attached 4 Q. Okay. Intermsof what we ve heard about made
5 to the Corner Brook - 5 it alimited probability of being out there if
6 MR. JOHNSON: 6 you have agood DG2 estimate.
7 Q. No, okay. 7 MR. SNYDER:
8 MR.KAST: 8 A. Wadll, | would expect--what we want to be doing
9 A. It might be better put that it’s reasonably 9 is looking at bG3 and where that number
10 representative of Corner Brook. 10 ultimately ends up.
11 MR. JOHNSON: 11 MR. JOHNSON:
12 Q. That'sfine, that'sfair. 12 Q. Yes, okay. | think, Mr. Chairman, it's sort
13 MR. KAST: 13 of late intheday and | might profit from
14 A, Okay. 14 having alook at my notes and coming back and
15 MR. JOHNSON: 15 finishing up without too much more time
16 Q. Andthen below at .10 you ten combine that 16 tomorrow morning.
17 with a cost over run or capital cost increase 17 CHAIRMAN:
18 for both Muskrat Falls and the LIL by ten 18 Q. Okay.
19 percent which basically brought the isolated 19 GREENE, Q.C:.:
20 and infeed option down to sort of a dead heat, 20 Q. Oneof the suggestions discussed earlier was
21 at that point. And scenario 10, there'sa 21 the possihility of starting tomorrow at 9:00,
22 footnote under it indicating that was MHI 22 tomorrow isthe last day set aside this week
23 derived. So, that was your own calculation, | 23 to conclude these presentations. We're not
24 takeit. And these sensitivity summaries that 24 sure, we haven't had the opportunity of a
25 you've listed in your report at Table 14, were 25 counsel meeting to discussthe anticipated
Page 226 Page 228
1 these summaries that you came up with on your 1 schedule tomorrow, but we had previously
2 own to apply? Were these the ones you thought 2 raised theissue of getting a little bit
3 were them most pertinent to consider? 3 earlier startat 9:00 if that would help
4 MR. SNYDER: 4 ensure that we concluded by theend of the
5 A. For the most part, yes, but they were 5 day.
6 discussed over a period of time with different 6 MR. JOHNSON:
7 people at different times and different 7 Q. Wadll, for my part, | don’t anticipate being a
8 meetings and so on. And what we were looking 8 great deal longer with MHI.
9 todo istry and put some reasonable bands 9 O’'REILLY, Q.C.
10 around the base case differential, if you 10 Q. Mr. Chairman, | don’t see--if we start at 9:30
11 like. And so we see numbers like 25 percent, 11 and based on what I’'m hearing from Mr.
12 20 percent and 10 percent because that’s what 12 Johnson, | don't anticipate we're going to
13 a reasonable person would likely do and 13 have any difficulty in concluding within the
14 understand and appreciate. 14 ordinary hours of ditting. | don't think
15 MR. JOHNSON: 15 we're going to have any difficulty in
16 Q. Intermsof case number 8 which would imbed an 16 finishing that.
17 assumption that Labrador Island Link and 17 CHAIRMAN:
18 Muskrat Fallscapital cost increaseby 50 18 Q. Weshal adjourn until 9:30 tomorrow morning.
19 percent is--the 50 percent was chosen because 19 Thank you.
20 it happened to the outer bound of the DG 2 20 O'REILLY, Q.C.
21 estimate. 21 Q. Thankyou.
22 MR. SNYDER: 22 Upon conclusion at 4:51 p.m.
23 A. That'scorrect and | appreciate there has been
24 discussion on thisand it isthe outer limit
25 and we all know that. And so you can accept
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1 CERTIFICATE
2 1, Jdudy Moss, do hereby certify that the foregoing
3 isatrue and correct transcript of ahearing of the
4 Muskrat Falls Review herd before the Board of
5 Commissioners of Public Utilitieson the 15th day of
6 February, 2012 A.D. in the city of St. John's,
7 Newfoundland and Labrador and was transcribed by me to
8 the best of my ability by means of a sound apparatus.
9 Dated at St. John's, NL this
10 15th day of February, 2012
11 Judy Moss
12 Discoveries Unlimited Inc.
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