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Submission to the Commission of Inquiry Respecting the Muskrat Falls Project 

with respect to the Interpretation of the Terms of Reference 

On behalf of the Helios Centre, I am pleased to submit the following comments with respect to 
the interpretation of the Commission's Terms of Reference. 

While the Helios Centre is based outside ofNewfoundland and Labrador, since 2011 it has had 
considerable involvement with issues related to the Muskrat Falls project and more generally to 
electricity regulation in Newfoundland and Labrador: 

• In 2011 , I provided expert testimony to the Joint Review Panel on behalf of Grand 
Riverkeeper. My testimony focussed on the proposed justification for the Lower 
Churchill Project; 

• In 2012, I provided expert testimony to the NL Public Utilities Board in its Muskrat 
Falls Reference, again on behalf of Grand Riverkeeper. My testimony focussed on the 

• Also in 2012, I provided expert testimony to the Canadian Environmental Assessment 
Agency and to the NL Department of Environment and Conservation in relation to its 
Comprehensive Sutdy on the Lower Churchill Transmission Project; 

• Also in 2013, I provided an expert affidavit before the Federal Court of Canada in a 
judicial review of the Joint Panel Report on the Lower Churchill Project, on behalf of 
Grand Riverkeeper and the Nunatukavit Community Council; 

• In 2013 , I provided expert testimony to the Nova Scotia Utilities and Review Board in 
relation to the Maritime Link, on behalf of the Canadian Wind Energy Association (in 
the initial hearing) and of the Low Power Rates Alliance (in the compliance hearing); 

• From 2013 through 2015, I provided expert testimony to the NL PUB in its hearings on 
the General Rate Application of Newfoundland and Labrador Hydro, on behalf of the 
Innu Nation; 

• From 2014 through 2017, I assisted Grand Riverkeeper in its intervention before the NL 
PUB's Investigation and Hearing into Supply Issues and Power Outages on the Island 
Interconnected System; 



• I am currently engaged as an expert witness before the NL PUB in its hearings on the 
General Rate Application of Newfoundland and Labrador Hydro, on behalf of the 
Labrador Interconnected Group ( consisting of the towns of Happy Valley-Goose Bay, 
Labrador City and W abush, as well as the Innu community of Sheshatsui. 

Our comments concern sections 4 and 5 of the Terms of Reference, concerning the 
consideration by Nalcor of options to address the province's electricity customers. These 
comments are submitted on behalf of the Helios Centre, and in no way represent the views of 
our past or current clients. 

Section 4(a) 

Section 4(a) of the Terms of Reference concern the process undertaken by Nalcor in 
determining that the Muskrat Falls Project was the least-cost option for the supply of power to 
the Island interconnected system. 

Section 4(a)(ii) specifically concerns whether or not "Nalcor considered and reasonably 
dismissed options other than the Muskrat Falls Project and the Isolated Island Option". These 
two options are portrayed graphically in Schedule A and Schedule B of the Terms of Reference 
addressed to the PUB, as follows : 
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Schedule B - Isolated Island Option 
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Considerable amounts of information were provided by N alcor to both the Joint Review Panel 
(in the context of the environmental assessment of the Lower Churchill Hydroelectric 
Generation Project) and to the Newfoundland and Labrador Public Utilities Board, in the 
context of the Reference Question of June 17, 2011 (discussed below). To the best of my 
recollection, none of this information addressed any scenarios other than these two options. 

To fully understand what analyses Nalcor did and did not carry out in deciding to focus its 
documentation on these two issues, the Commission could explore the following sub-questions: 

1) What other planning scenarios were prepared by Nalcor internally other than those that 
were presented to the JRP or the PUB? 

2) Did Nalcor undertake to evaluate the potentials and unit costs of other renewable 
resources, such as wind and solar power? If so, what were its findings? 

3) Did Nalcor explore the potential for conservation and demand-side management and its 
potential role in reducing future Island demand? If so, what were its findings? 

4) Did Nalcor explore the consequences of alternate fuel price scenarios on its comparison 
among alternatives? If so, what were its findings? 

5) Did Nalcor explore partial repowering scenarios for the Holyrood plant, and the 
possibility that it might play a limited role in the Island's energy future? 

6) Did Nalcor develop comprehensive planning scenarios including any combinations of 
these resources that could constitute an alternative to the Interconnected Option and the 
Isolated Island Option? 

Section 4(a)(iii) of the Terms of Reference ask whetherNalcor's determination that the 
Muskrat Falls Project was the least-cost option for the supply of power to the Island 
Interconnected System was reasonable with the knowledge available at the time. 
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The issues raised above clearly bear on this question as well. Another important aspect of this 
issue concerns the Water Management Agreement, which is intended to allow Nalcor to benefit 
from a more predictable power supply than Muskrat Falls alone can produce, by means of a 
"banking" arrangement with the Churchill Falls Generating Station. This arrangement is 
described in detail in Nalcor's Pre-Filed Evidence regarding the Water Management 
Agreement1

, filed before the PUB. 

In 2016, I presented an expert report to the PUB in the context of its Investigation and Hearing 
into Supply Issues and Power Outages on the Island Interconnected System2

, which explored 
the consequences of a decision in Quebec Superior Court ( currently under appeal) that rejected 
Nalcor's interpretation of the renewal provisions of the Churchill Falls Power Contract, 
described on pages 5 and 6 of its Pre-Filed Evidence. My report found that the Superior Court 
decision, if upheld on appeal, would render the banking scheme set out in the Water 
Management Agreement essentially inoperative. Instead, "the power available to Nalcor from the 
MFGS will be limited to its actual generation capacity, which varies from moment to moment, 
depending on the flows in the Churchill River,"3 and as a result would greatly diminish the 
capacity of the Muskrat Falls Generating Station to provide capacity to the Interconnected 
Island system. 

7) Did Nalcor evaluate the possibility that its interpretation of the renewal provisions of the 
Churchill Falls Power Contract might be rejected by the courts? 

8) Prior to project sanction, did Nalcor evaluate the capacity contribution of the Muskrat 
Falls Project to the Island Interconnected System in the eventuality that its interpretation 
of the renewal provisions of the Churchill Falls Power Contract might be rejected by the 
courts? 

9) Since the Quebec Superior Court decision was issued, has Nalcor a) evaluated its 
implications for the contribution of the Muskrat Falls Project to the Island 
Interconnected System, in the event that that decision is upheld on appeal, and b) re­
evaluated its Island planning scenarios, taking those implications into account? 

Section 4(b)(v) 

Section 4(b )(v) inquires about the risk assessments conducted in respect of the Muskrat Falls 
Project, without specifying a time-frame. 

1 http:/ /www.pub.nf.ca/applications/Nalcor2009Water/files/applic/ Application-Volumel.pdf 
(pages 42 and 43 of the pdf) 
2 Raphals, P., Muskrat Falls' Contribution to the Reliability of the Island Interconnected System 
(October 17, 2016), found at 
http://www.pub.nl.ca/ applications/IslandinterconnectedS ystem/phasetwo/files/ correspondance/ 
From%20GRK%20-%20Expert%20Evidence%20-
%20Philip%20Raph~ontribution%20to%20the%20Reliability%20ofl/o20the%20Island%20Inter 
connected%20System%20-%202016-10-17.PDF In P.U. 2 (2017), the Board found this report 
to be outside the scope of its Inquiry, and struck it from the Inquiry record. 
3 Ibid., page 2. 
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In addition to the analysis of risk assessments undertaken prior to project sanction, it is also 
appropriate to inquire into ongoing assessment of risk, and the consequences thereof, once 
construction had begun. 

The concept of "point of no return" is often applied to large projects like the Muskrat Falls 
Project. Early on in the construction process, if the risk profile changes greatly, it may 
conceivably become economically justifiable to terminate construction and write off amounts 
already spent, rather than bringing the project to completion. As construction progresses, the 
potential benefits of termination inevitably diminish, as the amount that would have to be 
written off increases. After a certain point ( the "point of no return"), it is uneconomic to 
terminate, even if the project's costs have become much greater than they were believed to be at 
the outset. 

Determining whether or not a project has reached the point of no return is a complex 
undertaking, which depends not only on the amounts spent and the amounts expected to be 
required to complete the project, but also on the changing portrait of what other actions would 
be needed over the planning horizon in the event of project termination. 

The reference by the government of British Columbia to the British Columbia Utilities 
Commission (BCUC) regarding the Site C Hydroelectric Project4 was in essence simply asking 
whether or not the Site C Project had reached the point of no return. 

It this regard, it is appropriate to inquire into the extent to which Nalcor reviewed the status of 
the Muskrat Falls Project on an ongoing basis, as its cost projections changed. At a number of 
times over the last few years, Nalcor and the government have indicated that the Project was 
past the point of no return. In order to assess whether or not these statements were well­
founded, the Commission could explore the following sub-questions: 

10) What process did Nalcor follow, once the Muskrat Falls Project construction had 
commenced, to evaluate whether or not it would be more economic to continue 
construction or to terminate it? 

11) More specifically, when public statements were made to the effect that the Muskrat Falls 
Project was past the point of no return, on what analytical documentation did those 
statements rely? 

Since the 1990s, the approach known as Integrated Resource Planning ("IRP") has become the 
industry standard for least-cost planning. Many Canadian provinces use IRP in utility planning, 
notably British Columbia and Nova Scotia. In 2007, the PUB has expressed interest in seeing 
NLH applying IRP, but has declined to require it to do so. The various statements made by the 
PUB and by NLH in this regard were summarized in my 2015 testimony on behalf of the Innu 

4 OIC-244, dated August 2, 2017. 
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Nation in the hearing on the amended 2013 General Rate Application. 5 In its Order in that 
proceeding, the PUB once again declined to impose an IRP process on NLH. 

12) Has Nalcor or its subsidiary NLH ever considered undertaking an Integrated Resource 
Planning process in order to improve its least-cost planning process? 

Section 4(d) 

Section 4(d) of the Terms of Reference concerns among other things the information provided 
to the government prior to its decision to sanction the Muskrat Falls Project. 

An important element of the government' s decisionmaking process prior to project sanction was 
its reference to the Board of Commissioners of Public Utilities (the "Board"), pursuant to 
section 5 of the Electrical Power Control Act, directing the Board to review and report on 
whether the Muskrat Falls generation facility and the Labrador-Island Link transmission line 
represents the least-cost option for the supply of power to Island Interconnected customers over 
the period of 2011-2067 as compared to the isolated Island development scenario (the 
"Reference Question"). 

For context, this reference was issued by the government on June 17, 2011 , prior to the 
publication of the report of the Joint Review Panel, which had completed its public hearings on 
April 15 of that same year. 

The Terms of Reference can be found on the PUB website. 6 The Board described the Reference 
as follows 7 : 

In answering the Reference Question the Board was directed to consider and 
evaluate factors it considers relevant, including Hydro's and Nalcor's 
forecasts and assumptions for the Island load, system planning assumptions, 
and the processes for developing and comparing the estimated costs for the 
supply of power to Island Interconnected customers. The Board was directed 
to assume that any power from the Muskrat Falls generation facility which is 
in excess of the needs of the Province is not monetized or utilized, and 
therefore to not include consideration of the options and decisions respecting 
the monetization of the excess power from the Muskrat Falls generation 
facility, including the Maritime Link project. 

The two options to be compared were set out in the Terms of Reference as the 
Muskrat Falls generation facility and the Labrador-Island Link transmission 
line (the "Interconnected Option"), and an isolated Island development 
scenario (the "Isolated Island Option"). Consideration of matters such as other 

5 Raphals, P., Comments on the Amended General Rate Application of Newfoundland 
Labrador Hydro, June 23 , 2015 , pages 68-69. 
6 http://www.pub.nf.ca/applications/MuskratFalls2011 /files/corresp/TermsOfReference.pdf 
7 Newfoundland and Labrador Public Utilities Board, Report to Government, March 30, 2012, 
page 1. 

6 



supply options and the potential impact on rates for Island customers was not 
part of the Board's review. 

The Isolated Island Option, to which the Interconnected Option (including the Muskrat Falls 
Generating Station and the Labrador-Island Link) was to be compared, was described in 
Schedule B to the Reference, reproduced above. 

It is striking that, in the preamble to the Terms of Reference, the government states: 

It has been determined that the least-cost option for the supply of power to the 
Island interconnected system over the period of 2011-2067 is the development 
of the Muskrat Falls generation facility and the Labrador-Island Link 
transmission line, as outlined in Schedule "A" attached hereto (the 
"Projects"), as compared to the isolated Island development scenario, as 
outlined in Schedule "B" attached hereto (the "Isolated Island Option") . . . 
(underlining added) 

If it had already been determined that the Projects constituted the least-cost option, why was a 
reference necessary? 

It was very unusual that, in such reference, which appeals to the specialized knowledge of the 
regulator to inform the government prior to its decision-making, the government should 
prescribe what options the regulator may or may not study. 

A more typical example is the reference provided in 2017 to the British Columbia Utilities 
Commission (BCUC) regarding the Site C Hydroelectric Project. In OIC-244, dated August 2, 
2017, the Lieutenant Governor in Council requested the BCUC to advise it respecting the Site C 
Project. The Terms of Reference are set out in section 3 of the OIC. Section 3(b )(iv) provides: 

(iv) Given the energy objectives set out in the Clean Energy Act, what, if any, 
other portfolio of commercially feasible generating projects and demand-side 
management initiatives could provide similar benefits (including firming; 
shaping; storage; grid reliability; and maintenance or reduction of 2016/17 
greenhouse gas emission levels) to ratepayers at similar or lower unit energy 
cost as the Site C project? 

In giving the regulator a broad mandate to explore alternative solutions, the British Columbia 
government allowed the regulator to make full use of its own expertise as well as that of the 
stakeholders that it would consult. 

In light of these unusual Terms of Reference provided to the PUB, it may be appropriate to 
inquire into the process undertaken by the government to develop them. More specifically: 

13) What departments or other units within the government contributed to the drafting of 
these Terms of Reference? 

14) Did Nalcor contribute to drafting of these Terms of Reference? If so, on what basis was 
its input sollicited and received? What documents did it provide? 
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15) Did the government consider the possibility of presenting the PUB with less restrictive 
Terms of Reference? If so, what other options were considered, and why where they 
rejected? 

Section 5(b) 

Section 5(b) calls upon the commission of inquiry to consider, in carrying out the terms of 
reference, the need to provide consumers with electricity at the lowest possible cost consistent 
with reliable service. 

The costs of the Muskrat Falls Project will be passed on to consumers in Newfoundland and 
Labrador of the power through the Power Purchase Agreement (PPA) executed between Nalcor 
and its subsidiary Newfoundland and Labrador Hydro. This unusual agreement, which was 
exempted from regulatory approval, provides for NLH to pay annual amounts to Nalcor which 
are not directly tied to the amount of power it takes. 

I explored the implications of the PPA in my testimony before the PUB in its Muskrat Falls 
Reference. That testimony is attached to this submission as Attachment A In this regard, the 
following subquestions may be relevant to the commission's inquiry: 

16) On what basis was it decided to charge NL consumers for Muskrat Falls power based on 
a real levelized cost, rather than on a cost-of-service basis? 

l 7)Have Nalcor and NLH adequately considered in their long-term planning the reduction 
in electricity demand likely to result from the increasing electricity rates that will result 
from the PPA? 

Respectfully submitted, 

Philip Raphals 
Executive Director 
Helios Centre 
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ATTACHMENT A 

Comments on the Muskrat Falls Reference 
Presentation to the Public Utilities Board of Newfoundland Labrador 

Philip Raphals, Executive Director, Helios Centre 
on behalf of Grand Riverkeeper Labrador Inc. 

February 23, 2012 
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Comments on the Muskrat Falls Reference 

Presentation to the Public Utilities Board of Newfoundland Labrador 

Philip Raphals, Executive Director, Helios Centre 

on behalf of Grand Riverkeeper Labrador Inc. 

February 23, 2012 

Good morning. My name is Philip Raphals. I am Executive Director of the Helios Centre, 

a non-profit energy research group in Montreal. I am here on behalf of Grand 

Riverkeeper Labrador. I also provided expert testimony on Grand Riverkeeper's behalf 

in the Environmental Assessment hearings concerning the Lower Churchill Generation 

Project. 

A few words about my background: In the early 1990s, I was deputy scientific 

coordinator of the environmental assessment of the Great Whale Hydroelectric Project, 

a 3000 MW hydro project in the James Bay region, that was never built. Since 

cofounding the Helios Centre in 1997, I have appeared as an expert witness before the 

Quebec Energy Board in hearings concerning Hydro-Quebec's rates, energy efficiency 

programs, supply plans, and transmission tariffs. I have also worked on a large number 

of energy issues for clients in Canada and in the US, and I chair the Renewables Advisory 

Committee of the Low Impact Hydro power Institute in the US. 

I have a number of comments to make to you about the MHI report, and the Reference 

Question generally, in particular with respect to the issues of: 

1. CDM in load forecast 

2. Fuel price forecasts 

3. Wind power assessment 
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I am well aware of your Terms of Reference, and that they do not include a review of 

other options. I will address these issues solely in the context of the analysis of the two 

options before you. 

In support of my comments, I would like to produce several documents that I believe 

the Board will find useful,. I emailed them to you earlier, and I will mention them when 

appropriate. 

I would also like to mention that I submitted a number of IR's via the Consumer 

Advocate, none of which have yet been answered. This is an unusual situation, and I 

would like to reserve the right to modify or supplement my comments, if necessary, 

once the responses are made available. 

First, I would like to comment on some of the earlier exchanges before you. 

In a followup to his first question to the Nalcor panel, the Consumer Advocate asked: 

"how did you ensure that as between the two options you were comparing that you 

were dealing with the optimal scenario under each one?" (Feb. 13, p. 89-90) 

An excellent and important question. 

To which Mr. Humphries replied, "within each one ... we had a number of scenarios and 

generation sources that fit into those, that were fed into the input and the Strategist 

program then did an optimization to ensure that within each of these alternatives that 

the least cost scenario was developed for the Isolated Island, as well as the 

Interconnected case." 

In other words, if I may paraphrase, we know each scenario is optimal because it was 

produced by Strategist, which is produces optimal scenarios. 

This answer seems to suggest that all we need to find the optimal resource plan - and 

recall that, until the Emera agreement was announced, the Isolated Island scenario was, 

in fact, Newfoundland's resource plan - is the right computer program. 

To see what is wrong with this view, let us imagine that the Emera Agreement didn't 

exist, and that the Lower Churchill Generation Project had gone ahead as initially 

planned. Gull Island and Muskrat Falls have been built, the interconnection to Quebec 
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has been reinforced, the open access reservation on the Hydro-Quebec system is in 

force, and all that energy was presold to buyers in New York City, making lots of money 

for Nalcor and the NL government. And the Island remained isolated. 

In that world, as we approach 2017, fuel prices are rising according to the reference 

scenario, and everything else is unfolding as set out in the Isolated Island Scenario. 

Rates are going up, with no end in sight. 

In that world, what would have happened over the next 10, 20 or 50 years? According 

to the Isolated Island Scenario, 25 MW of wind would come on line in 2014; Island Pond 

in 2015; the Holyrood upgrade starting in 2015; and so on. And rates would keep going 

up, as forecast. 

And what would all of us be doing, during those years? Going about our business, of 

course, working on other issues, because we already know the optimal solution. It was 

developed by Strategist in 2011! 

I don't think this is the way it would go. 

A lot of very bright people, many of whom are in this room, would be doing their 

darndest to find better solutions. And I have no doubt that they would succeed. 

And might would those solutions include? Ways to control load growth, for starters. 

Utilities all over the world, confronted with situations where the marginal costs of 

serving new load are much greater than the average costs of serving existing load, have 

been doing this for many years - often with great success. For example, given the 

importance of electric heating in Newfoundland's load growth, I wouldn't be surprised 

to see programs to promote the use of heat pumps, which have high capital costs but 

are much more efficient that resistance heaters. 

I suspect you would also take a hard look at your wind resource - one of the best in the 

world - to try to find solutions to the limitations currently in force. (I'll come back to 

that later.) And I suspect the same is true of your offshore gas resource. Around the 

world, as oil prices are going up, gas prices are going down. With a domestic gas supply 

- granted, not easy to exploit - I'm certain that serious thought would go into finding a 

way to make it part of the solution. 
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Strategist, and the other programs like it, are very powerful tools for exploring the 

consequences of different actions and strategies. I'm sure they would be put to good 

use in the ongoing effort to find lower cost solutions to Newfoundland's energy needs. 

But while it is one thing to come up with these solutions over the years, in real time, it is 

quite aanother to come up with them all at once, in advance, in a plan. But utilities have 

been doing that for years too, in processes called Least Cost Planning or Integrated 

Resource Planning. 

These processes also start with a load forecast, a set of resource options and their costs, 

and an optimization program like Strategist. But if all we needed was the program, 

these planning processes wouldn't exist. 

In fact, Strategist is just a beginning. Then, it takes a lot of hard work, to find ways to 

improve the plan, to make it better and more robust. 

This, indeed, is one of the most important differences between the Interconnected 

scenario and the Isolated Island Scenario: the former has had thousands of man-hours 

of effort put into it to perfect, optimize, and reduce uncertainty, as detailed in the 

earlier testimony. The Isolated Island scenario remains an early draft. 

And there's another important difference. If the Muskrat projects go ahead, we have a 

very good idea what the Island power system will look like in 50 years. But if it doesn't, 

we really don't. Because the chances that the future will unfold precisely as set out in 

Strategist's Isolated Island Scenario are very small indeed. 

It is important to emphasize that these scenarios are optimized for a given set of 

assumptions. MHI made this point clearly in the closing paragraph of its Executive 

Summary, when it said: 

With projects of this magnitude, and considering the length of the analysis 

period, there are risks and uncertainties associated with the key inputs and 

assumptions. Changes in these key inputs and assumptions will affect the 

financial results and must be assessed to determine materiality. These changes 

in key inputs and assumptions can impact the results of the analysis and shift the 

preference for what is the least cost option. 

4 



In other words, we really don't know which option is least cost, because we don't know 

which inputs are the right ones. 

The problem is, those assumptions and hypotheses will inevitably be contradicted, or at 

least refined, by reality, as it evolves - indeed, they almost certainly will be. As MHI 

wrote (v.2, page 205), fuel price forecasts have a "short shelf life". 

So the real challenge is to find a plan that is optimal, not just based on current 

assumptions, but that is robust over a broad range of possible futures. 

The challenge is to try to understand the implications of the possible twists and turns of 

fate, and to try to avoid taking irrevocable actions that would turn out badly if reality 

turns out to be different from the planning assumptions. Preparing such a long-term 

energy plan is an iterative process in which programs like Strategist play a very 

important role. But the program's output represents the beginning of a planning 

process, not the end. 

To take one example, the Northwest Power Plan, produced by the Northwest Power 

Planning Council took years to produce, and is 300 pages long (plus appendices). 

Clearly, the Isolated Island Scenario is a scenario, not a plan. If load growth is greater, or 

lower, than the Reference Forecast, the need dates for resources will have to be 

adjusted. If the economic analysis underlying the wind power limitation is modified, or 

if new integration techniques become available, resource choices will change. 

Given all this, I can't help but think that, had the Government asked you to compare the 

Interconnected scenario to isolated island scenarios, plural, rather than comparing it to 

The Isolated Island Scenario, singular, the substantial resources devoted to this exercise 

would have been better spent. But that is not your mandate .... 

That said, I find that MHI has done an excellent job of pointing out the limitations of this 

scenario - limitations which would be overcome if it were used as the first step in an in­

depth planning process. 

However, I find that MHI has also missed a couple of important points, which I will focus 

on in the time I have left. 
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PPA versus COS 

One of the key issues for the Muskrat Falls project is the pricing policy. This is addressed 

in Exhibit 36, PUB-Nalcor-46, and other documents. 

On Feb. 15, this issue came up when the Consumer Advocate asked, "does the 2035 

ratepayer have to pay more so that the 2017 ratepayer can pay less?" (page 18) 

In response, Mr. Goudie correctly pointed out that, under a conventional cost of service 

arrangement, the unit cost would be highest in the initial years, and lowest in later 

years, so that people 50 years from now would pay very little. (p. 19) 

Then, Mr. Bennett pointed out that, under the proposed PPA, people 50 years from now 

would pay the same price, in inflation-adjusted terms, as in 2017. (p. 20). 

Nalcor then explained that the different cost recovery patterns set out in CAKPL-27, rev. 

1 are all equivalent. 

All this is true. But it's not the whole story. From an economic perspective, the three 

lines shown on pages 4 and 5 of this document are of course all equivalent ("annual 

nominal cost", "nominal LUEC" and "Escalating real LUEC"). They all have the same 

present value and are thus interchangeable from Nalcor's point of view. That does not 

mean, however, that they are equivalent from the consumer's point of view. 

To think this through, I suggest we use the image of a mortgage, with which we are all 

familiar. It is not an exact analogy, but I think we can make the necessary adjustments. 

The typical mortgage payment plan is similar to the one at the top of page 5, the 

nominal LUEC, where nominal payments remain the same from the beginning to the 

end. Thus, I might make the same monthly payment - let's say $1000/month, for 25 

years, until the principal and interest are paid off. 

In reality, of course, there is inflation during those 25 yrs, which means that the real 

value of my constant nominal dollar payments decreases. So even though I pay a flat 

$1000 a month, it will 'hurt' less 25 yrs from now, because the money will be worth less. 

Now, what about the escalating payment plan? Since the present value is the same, the 

bank could offer me the option of paying the same real dollar amt per year, which 
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would translate into a nominal dollar payments that increases 2%/yr or so, with 

inflation. It would look a lot like the lower graph on page 5, starting at less than 

$1000/month, and increasing with inflation. 

Now, given a choice between these plans, how many consumers would choose the 

second one? Not many, I think. The idea of constantly increasing mortgage payments, 

even if they are theoretically the same (in constant dollars) would scare most of us off. 

The question that was asked on the 15th was "does the 2035 rate payer have to pay 

more so that the 2017 rate payer can pay less"? And I think the right answer is that, 

Yes, he does. Future ratepayers will indeed pay much more for Muskrat Falls power 

under the escalating payment plan than they would with levelized payments. 

Now, this all assumes that Muskrat Falls is owned by a non-regulated party (Nalcor), 

with the power sale governed by a PPA. If it were a regulated ratebase asset, the 

situation would be very different. 

In Exhibit 36, Nalcor explained why it chose a PPA over COS, but I don't find the 

explanation very convincing. 

Traditionally, hydro projects have been developed as ratebase projects under COS 

principles, which implies higher costs in the first few years, that decrease dramatically 

over time. That's why the costs of Bay D'Espoir are so low now. If it had been built 

under a PPA, instead of COS, it would cost Newfoundlanders far more today. 

In the exchange quoted earlier, Mr. Bennett also said: 

And maybe, building on that point, the customers in 2068 who have an asset 

that's, whose costs are fully recovered will have a similar situation as we've seen 

with Bay d'Espoir. (p. 21) 

According to the transcript, the chair then said, "I can't wait" (p. 21). I believe you were 

referring to the expectation that, eventually, the costs of MF will be as low as those of 

Bay d'Espoir. 

But I am afraid, sir, that you will be disappointed. Under the proposed regulatory 

framework, Muskrat Falls may never be a low-cost resource. Let me explain. 
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The tables provided at the end of CAKPL-Nalcor-27 rev. 1 allow us to better understand 

the proposed pricing formula, which is meant to cover both the PPA of Muskrat Falls 

and the actual costs of the Labrador-Island Link, under COS pricing. I have prepared a 

new version of this table that adds a few columns to separate out these two elements 

(GRK-3). 

Nalcor's column S shows the nominal annual cost, in $/MWh, of the whole project. This 

cost remains relatively constant, varying between $190 and $260/MWh over the life of 

the project. 

My new columns Sa and Sb break down the nominal annual cost between MF and LITL, 

by dividing the incremental costs of each (columns 2 and 3) by the total energy (column 

1). We see that, while the nominal annual cost of LITL falls (from I $147 /MWh at the 

beginning to $13 at the end), the annual cost of MF increases, from $92 to $247 /kWh. 

These combined costs are then levelized, on a nominal basis, in column 6, resulting in a 

fixed nominal dollar cost of $208/MWh. Again, I have broken this down into MF and 

LITL components, using the same methodology described in Nalcor's note 2. The 

levelized nominal LUEC for MF is $126/MWh, and that for LITL is $83/MWh. 

In column 7, I have only changed the title. While Nalcor calls it an "escalating real 

LUEC", I find this confusing, since the figures are actually in nominal dollars, not real 

ones. I find it clearer to refer to it as a "Real LUEC expressed in nominal dollars". In 

other words, we have converted the nominal LUEC to real dollars, and then re­

translated it back into nominal dollars, as a price that escalates with inflation. These are 

thus the actual prices, in current dollars, that will be charged to consumers for Muskrat 

power (delivered to the Island and blended, of course, with other sources), which starts 

at $1S2/MWh in 2017 and increases to $409/MWh in 2067. (Nalcor's figures, from col. 

7.) 

In column 7a, I have indicated the total annual payments (MF plus LITL), in current 

dollars. (That's the energy from column 1 times the current dollar prices, in column 7.) 

In column 7b, I have subtracted from that the LITL payments in column 3, to show the 

current dollar payments under the MF PPA. Then, in column 7c, I have calculated the 

current dollar unit cost for Muskrat Falls power (without transmission), by dividing by 

current dollar payments in column 7b by the amount of energy, from column 1. 
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Column 7c shows that the actual price paid to Nalcor for Muskrat Falls power starts at 

$5/MWh in 2017, and rises to $396/MWh in 2067. This result - more extreme than the 

blended result shown by Nalcor in column 7, results from mixing PPA and COS costs, and 

from the fact that customers must pay the full cost of LITL, under COS, but only for the 

energy they actually consume, under the PPA. But in either case, the price to be paid 

for Muskrat Falls power under the PPA in 2067 comes to around $400/MWh, or 40 

cents/kWh. 

Now, if I am not mistaken, the costs of Muskrat Falls power under a COS regime have 

not been produced in this file. However, the information in this table allows us to 

estimate that as well. 

Making the simplifying assumption that the capital structure and depreciation of MF are 

similar to that of LITL, we can simply inflate the LITL payments in column 3 to 

correspond to the MF CPW of $2.682 billion (column 2). The result, shown in column 

8a, shows the annual current dollar payments that would be required to cover the costs 

of Muskrat Falls under a COS regime identical to one applied to LITL. These costs start 

at $407 million in 2017, and fall to $90 million by 2067. Column 8b then shows this 

amount divided by the total energy each year, giving the unit cost in $/MWh for 

Muskrat Falls energy under COS. It starts at $225/MWh in 2017, and then fall to 

$20/MWh by 2067. Of course, if consumers were credited with the revenues of third 

party sales, which would be normal in COS, the early-year costs would be lower. 

This little exercise shows the real difference between COS and PPA pricing. With the 

PPA, Muskrat Falls prices are much lower at first, but 20 times higher in 2067. 

So Mr. Bennett was right: If Muskrat Falls were subject to COS regulation, in 50 years it 

would be almost as cheap as Bay d'Espoir. 

And what happens after 2067? Under COS, the unit cost from MF would remain stable, 

somewhere around $20/MWh or lower, like it does for other COS hydro projects. 

Under the escalating price scenario, however, NF consumers would be paying 

$396/MWh for MF power in 2067. How much would Nalcor charge in 2068? Would it 

suddenly cut the price to $20/MWh, pointing out that, since all its costs incurred 50 
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years ago had now been paid, it had no reason to charge more? Or, more likely, would 

it keep on charging $400/MWh? 

Doing so would of course produce a windfall profit for Nalcor and its shareholder - paid 

from the pockets of Newfoundland consumers. 

At Churchill Falls, Hydro-Quebec enjoys pricing very similar to COS pricing, and 

Newfoundland and Labrador certainly wishes that the pricing were more like the PPA 

proposed here. But in the case of Muskrat Falls, it is Newfoundland consumers who will 

be paying the escalating prices. In my view, COS pricing would be far better, from the 

customer's point of view. 

CDM 

In vol. I, p. 31, MHI explains in its generic description of the generation planning process 

that, "Demand side management is treated as if it were generation, as it represents a 

reduction from the base load forecast. The economics of DSM programs should be 

evaluated to ensure that they make a positive contribution to the overall financial well­

being of the province." (vol. I, p. 31) 

However, the approach used by NLH is very different. Section 1.8 of vol. II begins: 

"It should be noted that the domestic forecast does not include any specific, exogenous 

adjustment for specific Conservation Demand Management (CDM) programs. The NLH 

method of capturing and estimating CDM effects is through the technological change 

variable contained in the regression equations." 

MHI then explains that this variable has a coefficient of-35.37, meaning that average 

domestic use is forecast to decline by 35.37 kWh per year over 20 years. 

There are several problems with this approach. First, it assumes, for no good reason, 

that CDM progress is linear, gradual and inexorable. More important, it assumes that it 

does not depend on utility actions. 
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In table 17 (p. 34 of v. 2, in section 1.9), MHI compares Nalcor with three other Canadian 

utilities, but unfortunately the comparison does not include the methodology for 

capturing and estimating CDM effects. 

MHI criticized Nalcor for preparing its domestic forecast using only econometric 

modelling techniques which, it explains, are NOT the best utility practices in this area (v. 

2, p. 20 and 39). It points out that the domestic load forecast is primarily driven by 

electric space heat, and it emphasizes that developing an end-use forecasting model 

would have many benefits, including improving the design of CDM programs. 

I find it remarkable how little attention is paid in the MHI report to CDM programs, as 

such. It is clear that the planning methodology described by MHI is not applied by 

Nalcor. By failing to treat CDM as a resource, it is impossible to assess the optimal level 

of investment. 

I suggest that the forecasting methodology identified by MHI may be one of the reasons 

that Nalcor has failed to meet its own CDM objectives to date, and why its future CDM 

objectives are so weak. MHI clearly indicated that "The amount of variability due to 

potential load changes is high and could materially impact the results of the cumulative 

present worth analysis" (v. 2, p. 39). Given the clear relationship identified by MHI 

between future loads and the CPW differential between the two scenarios of the 

Reference Question, this issue goes to the heart of the Board's reflections. 

I previously looked in some detail at the results of NLH's and NP's CDM programs to 

date. In the third year of their Five Year Joint CDM Plan 2008-2013, they had 

accomplished less than half of the savings forecast for that date. Actual CDM funding 

through 2010 was also very much lower than planned. 

Surprisingly, the MHI report is silent about this important point. 

Why is it so important? Because, as MHI has indicated, the perceived CPW difference 

between the lnfeed and Isolated Island scenarios are very sensitive to load growth, 

which of course really means, load growth net of CDM. 

More specifically, MHl's Sensitivity Summary, Table 42 (vol. 2, page 207), shows (item 2) 

that when annual load is decreased by 880 GWh, the CPW difference between the two 

Scenarios decreased from $2.1 billion to just $408 million. Furthermore, Exhibit 43 Rev. 
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1, on its first page (with detail on p. 62), shows that, with a decrease of 1086 GWh, the 

difference becomes nil. 

Exhibit 43, rev. 1 explores three load growth sensitivities: a) a flat decrease of 880 

GWh/yr, starting in 2013; b) a flat decrease of 1086 GWh/yr, starting in 2013; and c) a 

gradual decrease equal to 50% of the forecast load growth each year, from 2015 to 

2067. This last scenario is described in detail on the last page of the document (p. 62). 

It is hard to see how the first two scenarios are very meaningful. They represents a 

sudden decrease of 11-13%, and no circumstances are described in which such a 

decrease might occur. Indeed, it is hard to imagine a real-world situation that 

resembles these scenarios, other than the sudden loss of an industrial load. 

Scenario c), on the other hand, is somewhat plausible. It can be conceptualized as 

either a systematic error in load forecasting that results in inadvertently doubling load 

growth throughout the entire planning period, or (more plausibly) as a portfolio of CDM 

programs that results in cutting the growth rate in half. 

We learn from the first page of Exh. 43, rev. 1 that, under this scenario c), cutting the 

growth rate in half over the entire planning period would reduce the CPW difference 

between the two scenarios by almost two-thirds, from $2 billion to $763 million. This is 

a huge reduction; if coupled with other plausible scenarios, such as cost overruns or fuel 

price growth lower than forecast, it could certainly contribute to reversing the CPW 

advantage of the lnfeed scenario. 

How plausible is this as a CDM scenario? How "aggressive" is an objective of reducing 

Newfoundland's load growth rate by half? 

To help answer this question, we need to refer to the study of the CDM potential in 

Newfoundland prepared by Marbek Resource Consultants in 2008. It was filed in 

response to PUB Order PU 8 2007, which required NLH to file it and a five-year plan for 

implementation of CDM programs in 2008. I would like to enter a copy of the Marbek 

study into the record of this proceeding. 

The summary of the study findings, on page 9, identifies the Upper and Lower limits of 

Achievable Savings by the year 2026 as 951 and 556 GWh/yr, respectively. This table is 

reproduced on p. 25 of Nalcor's Submission. 
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According to the last page of Exh. 43, rev. 1, the 50% reduction scenario would imply a 

reduction of 453.4 GWh in 2026. In other words, the one plausible CDM scenario 

explored by Nalcor is only 81% (453/556) of the Lower limit of achievable savings for 

2026 identified by NLH's consultant in 2008. It can thus be thought of as a model of a 

modest CDM program. 

One could argue that these gains are already accounted for in the technological change 

variable described above, used as part of the base load forecast, but this would be 

incorrect. If these gains of 35.37 kWh/customer/year have been going on historically, 

they reflect technological trends that can be expected to continue, not the results of 

programs that have not even been designed or put into place yet. Thus, a serious CDM 

program can be expected to produce efficiency gains over and above the technological 

trends observed over the last decades. 

Furthermore, there is good reason to believe that Marbek's estimates are conservative, 

in today's context, for the simple reason that they are based on 2008 avoided costs of 

9.8C/kWh (Marbek, page 4). Given the data currently before us concerning the 

operating costs of Holyrood, the avoided costs for an updated CDM study would 

inevitably be much higher than 9.8 cents - probably closer to 15 cents. The higher the 

avoided costs, the more conservation measures are cost-effective, and the greater the 

incentive for customers to participate in them. Thus, it is virtually certain that, if 

Marbek were to update their study today, the Achievable Potential figures would 

increase. 

I conclude from all this that MHl's study failed to properly take into consideration the 

impacts on load growth of a properly designed and executed portfolio of CDM 

programs over the planning period. Had it done so, the CPW advantage of the lnfeed 

scenario would be greatly decreased, if not eliminated, even before considering other 

sensitivities. 

The fundamental problem here is that Nalcor's generation planning methodology is just 

that: a generation planning methodology. Back in 2007, in P.U. 8, the Board very 

properly (in my view) found that "an IRP (Integrated Resource Plan) undertaken as part 

of a generic process as described in Order No. P.U 14 (2004) is an important planning 
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tool and would enhance the information available to the Board and other parties 

regarding future generation and supply options in the Province." (p. 60). 

Earlier on the same page, the Board quotes P.U. 14 (2004) as follows: 

" .. . i111ple111entation of Integrated Resource Planning may present sound opportunities for 
coordinated planning and improved regulation involving both utilities. Th is process brings 
together strategic planning, future supply and demand, least cost ana~J1sis, demand side 
111anage111ent options and environmental considerations. " 

Indeed, the generation planning methodology used by Nalcor explicitly excludes these 

last two important elements: demand side management options and environmental 

considerations. On this last point, I would refer you to MHI-Nalcor-41 Rev. 1: 

The chosen resource plans (generation expansion plans) were selected on the 

minimization of revenue requirement, modeled as the "minimization of utility 

cost" objective function. As there was only one objective function used, its 

weighting was 100 percent. There were no objectives tied together as only one 

objective function was used. 

As I'm sure you are well aware, energy efficiency programs are generally measured by a 

number of tests, the most important of which is the Total Resource Cost test, which 

measures the total cost to a society, not just the cost to the utility. Thus, unlike the 

"minimization of utility cost" function, it also takes into account reductions of customer 

costs, resulting from reduced electricity use. 

To expand a bit more on this, I would refer you to a recent study by the Regulatory 

Assistance Project in the US, which states: The goal of an IRP is to identify the least-cost 

resource mix for the utility and its consumers. Least-cost in this case means lowest total 

cost over the planning horizon, given the risks faced. The best resource mix is typically 

the one that remains cost-effective across a wide range of futures and sensitivity cases 

- the most robust alternative - and that also minimizes the adverse environmental 

consequences associated with its execution. (Electricity Regulation in the US: A Guide, 

RAP, www.raponline.org, p. 73) 

I have submitted an excerpt from this study, to be filed as GRK-5. 
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As for environmental considerations, which play an important role in IRP, they are 

excluded from the utility's generation expansion planning. 

As I understand it, the Board declined to order implementation of an IRP in 2007, in 

anticipation of the provincial Energy Plan. I am not aware of any progress in that 

direction in the meantime. 

Once again, we must distinguish between a generation scenario optimized on the basis 

of cost only, on the one hand, and a robust integrated plan, on the other. The Isolated 

Island Scenario is an example of the former. It constitutes an important input in the 

development of a plan, but should not be confused with the result. 

FUEL PRICE FORECASTS 

As time is short, I will keep my comments on fuel price forecasts brief. 

I simply want to emphasize that fuel price forecasts are highly uncertain and volatile. 

believe that the PIRA high and low forecasts have not been made public, so to get an 

idea of the extent of the spread between them, I had to look to other sources. 

I have reproduced the fuel price forecast from the Northwest Power Planning Council's 

2009 Power Plan. (By the way, I strongly recommend the NPPC as a leading reference 

for integrated resource planning methodologies.) 

As you can see, the high scenario shows prices more than twice as great as the low 

scenario ($120 versus $45 per barrel, in 2030). As MHI wrote in their report, these 

forecasts have a short shelf life. While they are a necessary evil, it is not a good idea to 

bet the farm on this year's fuel forecast coming true. 

My next document (GRK-6) speaks to the degree of reliability of these forecasts. This is 

a summary put together by the US Energy Information Agency, assessing the accuracy of 

its own fuel price forecasts from 1982 to 2010. 

Let me summarize the results, which are surprising. The forecasts produced from 1982 

to 1985 were way too high -133% too high, on average. From 1986 to 1995, the 

forecasts were still too high - by 35%, on average. But for the next 10 years, from 1996 

to 2005, forecasts were all too low -- 32% on average. 
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I find this particularly interesting, not just because it shows the inaccuracy of the 

forecasts, but because the errors are so systematic. We don't see random variation -

we see that forecasters were systematically wrong, in the same direction, for years on 

end. From 1982 through 1994, they consistently over-forecast oil prices. And from 

1995 until today, they have consistently under-forecast prices. What does that tell us 

about today's forecasts? That there is a very substantial chance that they will be wrong, 

and significantly so. We just don't know in which direction. 

WIND POWER ASSESSMENT 

I now would like to turn to the wind power component of the Isolated Island Scenario. 

In section 11.3 of Vol. 2 (p. 183), MHI explains that it relies on Nalcor's 2004 assessment 

of the limitations for non-dispatchable generation (exhibit 61), which recommends an 

upper limit of 80 MW. Surprisingly, MHI provides no analysis or commentary 

concerning this study. It does, however, affirm that the 80 MW limit is "reasonable". 

In its Submission, on page 74, Nalcor explains that this study "established two limits 

regarding the possible level of wind generation integration on the Isolated Island 

system, an economic limit and a maximum technical limit." The economic limit is that, 

in excess of 80 MW, "there would be a significant increase in the risk of spill at the 

hydroelectric reservoirs," with an additional 20 MW resulting in an increase in 

expected spill from 9 to 19 GWh/yr, with a cost of $1.3 million/yr. The technical limit 

could require curtailment of wind down to 130 MW during periods of light load. To 

avoid incurring these costs, NLH recommended limiting installed wind power to 80 MW. 

Obviously, hydro spillage and wind curtailment are to be avoided as much as possible. 

However, in an economic analysis, it is the bottom line that counts. 

So we need to look a little closer. First, let's start with the cost of wind power. The 

Nalcor Submission, somewhat surprisingly, relies on a pamphlet by the Pembina 

Institute, an Alberta environmental NGO, to state the cost of onshore wind as 8-10 

cents/kWh, pointing out that good wind sites on the island are "at the lower end of this 

range." In fact, based on data from the Canadian Wind Atlas, we estimated that wind 

power costs on the Island would be much lower- as low as $66/MWh. 
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This same dataset suggests that Island wind power would have a capacity factor as high 

as 45%. 

Put together, this means that an additional 20 MW of installed wind capacity would 

produce 79 GWh a year, at a cost of $5.2 million. 

Now, let's accept Hydro's conclusion that doing this would result in increasing spillage to 

19 GWh/yr, with a value of $1.3 million, and let's charge that to the wind project too. 

That gives us 79 GWh for a total of $6.5 million, or just $82/MWh, net of spillage. Not to 

be sneezed at, compared to costs of either Muskrat Falls (and associated transmission) 

or Holyrood. 

Of course, it goes without saying that one can't run a power system on wind alone. 

Backup is essential. Whether such backup would consist of the existing Holyrood plant, 

a refired Holyrood, or some other combination of resources is not at issue here, since 

we are limited to examining the Isolated Island Scenario. In a future planning process, I 

presume these questions will be explored in detail. 

As for the technical limit, the Nalcor Submission states that: 

"for wind generation above 130 MW it would not always be possible to maintain 

system stability particularly during periods of light load and during these periods 

wind generation would have to be curtailed, again, reducing the economic 

benefit of the additional wind generation." 

In other words, this technical limit is in fact an economic limit as well. 

Obviously, wind generators don't like curtailment any more than hydro operators like 

spillage. Since the energy is free, it hurts to throw it away. But sometimes, system 

operations require that. In areas with open wholesale markets, wind generators are 

now frequently required to curtail generation when so required. If new wind generation 

is economic, taking into account the cost of curtailment. there is no reason to exclude it. 

Finally, it is important to mention that the 2004 study made it very clear that it was a 

preliminary investigation: 
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However, given the preliminary nature of this investigation. it would be prudent 

to further limit the initial quantities of wind generation into the system. 

Consideration should be given to a stepwise pattern of increased penetration 

levels over a number of years to gain direct operating experience with the 

technology and its integration into the Island system. This would allow Hydro to 

further define the opportunities and constraints associated with the resource 

without subjecting customers to undue expense or power quality issues. As well 

it would allow the industry to arrive at possible solutions which, along with the 

experience gained by Hydro, may permit penetration levels beyond those 

currently identified. 

Indeed, the Government of Newfoundland and Labrador seems to continue to be 

interested in the possibility of increasing wind penetration beyond the levels identified 

in the 2004 study. A Request for Proposals was recently issued by the Department of 

Natural Resources concerning Onshore Wind, in Phase 2 of its Energy Innovation 

Roadmap process?1 I would like to enter this document into the record of this 

proceeding as GRK-7. 

For Onshore Wind, one of the areas to be included in the Roadmap is identified as Grid 

Inflexibility/ Integration. The RFP states (p. 8): 

The ability of the grid to absorb higher penetrations of intermittent wind energy 

is a function of the flexibility of other generation supply, interconnection, 

customer loads, and the availability of electricity storage facilities. This is 

particularly challenging for Newfoundland and Labrador given the absence of 

these features at the present time. 

One of the work products requested is to: 

1 
http://www. nati. net/m em bersh i p/req uests-for-proposa ls/rfp-energy-a nd-in novation-road map. aspx 
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"assess the flexibility of the existing generating capacity in Newfoundland and 

Labrador, particularly with respect to the integration of a significant amount of 

variable generation (e.g. wind power)". (p. 9) 

The consultant is also asked to: 

"recommend options and technologies that could improve the flexibility of the 

existing generating facilities;" 

"recommend options which could lead to the development of new concepts for 

the techno-economic integration of high wind penetration systems featuring 

hydro and gas (possibly) and storage facilities;" and 

"recommend options for the development of power management strategies and 

system designs that are tolerant of high proportions of wind generated power 

and the consequent fluctuations in energy supply, by providing mechanisms such 

as storage loads or wide area balancing that provide grid stability despite 

unpredictable supply characteristics." 

Read together, the 2004 study and the 2012 RFP make very clear that the 80 MW limit is 

not only preliminary, but also that significant effort is underway to overcome it. While it 

may be prudent today to limit wind penetration to 80 MW, it is not reasonable to 

assume that this limit will remain in place for the next decade, much less for the next 50 

years. 

Thus, it is incorrect to conclude that the Isolated Island Scenario includes the 

economically optimal level of on-island wind generation. 

CONCLUSIONS 

Normally, I would conclude a presentation like this by suggesting the decision that I 

would make, if I were in your shoes. 

In this case, that is particularly difficult, because of the nature of the Reference 

Question. 

You have been asked whether or not the Muskrat Falls Projects represent the least-cost 

option, compared to the Isolated Island option, as defined in your Terms of Reference. 
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On one level, that involves verifying that the costs attributed to each option are correct, 

and it appears that your consultants have done very thorough work in that regard. 

On a deeper level, it also involves verifying that the scenarios make sense - but not 

going so far as to suggest that they might be changed. This is a delicate line to walk, and 

I don't envy you your task. 

That said, I think that, between MHl's comments, min, and those other commentators, 

you have ample reason to suggest that, given the many assumptions underlying the 

Isolated Island Scenario, in particular, and the great uncertainties surrounding these 

parameters, that that Scenario is unlikely to be realized, as defined in the Terms of 

Reference. In other words, in the event that the Muskrat Falls project does not go 

ahead, there is no reason to believe that this particular scenario will ever be put into 

place. 

If the Muskrat Falls projects do not go forward, your planning processes will continue to 

evolve, and will undoubtedly lead to solutions very different from the one set out in the 

Terms of Reference. 

To me, that means that the Reference Question is largely academic. Even if you were to 

find that the $2 billion CPW difference between the two scenarios is accurate, that 

finding is of little significance in relation to the underlying question of whether or not 

the Muskrat Falls projects are in the public interest for the people of Newfoundland and 

Labrador. 
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Source: CAKPL-Nalcor-27 rev. 1 

Columns in yellow: P. Raphals 
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Nominal 

Annual Cost $/MWh 
Tota l MF LITL 

(4)/(1) 

239 

234 

231 

224 

221 

214 

206 

204 

202 

203 

198 

195 

190 

190 

191 

189 

189 

189 

189 

192 

192 

193 

194 

195 

199 

197 

199 

200 

202 

206 

205 

207 

209 

212 

217 

216 

219 

222 

224 

230 

230 

234 

237 

241 

248 

248 

252 

256 

260 

266 

260 

(2)/(1) 

92 

93 

95 

97 

99 

101 

103 

105 

107 

110 

112 

114 

116 

119 

121 

123 

126 

128 

131 

134 

136 

139 

142 

145 

147 

150 

153 

156 

160 

163 

166 

169 

173 

176 

180 

183 

187 

191 

195 

198 

202 

206 

211 

215 

219 

224 

228 

233 

237 

242 

247 

(3)/(1) 

147 

140 

136 

127 

122 

112 

103 

99 

95 

93 

86 

81 

74 

71 

70 

65 

63 

60 

58 

59 

56 

54 

52 

so 
51 

47 

45 

44 

42 

43 

39 

38 

37 

35 

37 

33 

32 

31 

30 

32 

28 

27 

27 

26 

29 

25 

24 

23 

23 

24 

13 

Nominal Nominal 

LUEC LUEC MF 
$/MWh $/MWh 

(Note2) 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

208 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

126 

Nominal Real LUEC in Total annual 

LUEC LITL nominal dollars payments 

$/MWh $/MWh $000 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

(incl. losses) 

{Note3) 

132 

132 

135 

137 

140 

143 

146 

149 

152 

155 

158 

161 

164 

168 

171 

174 

178 

181 

185 

189 

193 

196 

200 

204 

208 

213 

217 

221 

226 

230 

235 

239 

244 

249 

254 

259 

264 

270 

275 

280 

286 

292 

298 

304 

310 

316 

322 

329 

335 

342 

349 

356 

363 

370 

377 

385 

393 

401 

409 

{1*7) 

275 272 

291 090 

308 574 

325 059 

346 860 

371 616 

406 638 

425 778 

445 890 

468 247 

495 060 

530 901 

583 825 

608 188 

636 200 

664 632 

693 888 

727 182 

755 811 

783 445 

786 932 

816 040 

850 230 

879 520 

913 048 

947 196 

981 710 

1017 093 

1 053 096 

1 093 770 

1130 800 

1168 720 

1 211 210 

1 252 388 

1 294 214 

1 336 384 

1 379 500 

1422 000 

1465 100 

1 513 400 

1 550 715 

1583118 

1 615 521 

1 647 924 

1 680 327 

1 712 730 

1745133 

1782165 

1819 197 

1856 229 

1893 261 

(7b) (7c) 

Total MF MF 

payments payments 

$000 $/MWh 

(7a-3) 

8 239 

27 798 

43 516 

69 224 

88 700 

123 201 

161 919 

184 746 

208 534 

226 854 

263 830 

303 286 

359 814 

387768 

411 963 

451 358 

484 167 

521001 

553 157 

575 935 

591 288 

623 880 

661 538 

694 281 

721 779 

768 816 

806 284 

845 sos 
884 878 

918 192 

969 267 

1 010 502 

1 056 288 

1100 742 

1133 705 

1191 229 

1 237 559 

1 283 251 

1 329 521 

1 367 256 

1421406 

1456 908 

1492 386 

1 527 838 

1 547 751 

1 598 664 

1634037 

1674011 

1 713 956 

1 745 204 

1833 897 

(7b/1) 

15 

22 

34 

42 

56 

68 

75 

83 

88 

99 

108 

119 

125 

130 

139 

145 

153 

159 

162 

170 

176 

183 

189 

193 

202 

209 

215 

222 

227 

236 

242 

249 

257 

261 

271 

278 

285 

292 

297 

307 

315 

322 

330 

334 

345 

353 

362 

370 

377 

396 

(8a) (8b) 

MF(COS) 

$000 $/MWh 

(3) · 

CPW(MF)/CPW( 

LITL) 

2 682 308 

407 280 

401574 

404 268 

390 201 

393 747 

378 884 

373 246 

367 623 

362 016 

368 174 

352 673 

347 159 

341663 

336 186 

342 007 

325 286 

319 867 

314 468 

309 089 

316 495 

298 397 

293 083 

287794 

282 527 

291 724 

272 066 

267 560 

261 707 

256 567 

267792 

246 371 

241315 

236 288 

231 291 

244 809 

221391 

216 489 

211621 

206 786 

222 899 

197 223 

192 496 

187 806 

183 156 

202 205 

173 974 

169 444 

164 957 

160514 

169 336 

90 542 

{8a)/(1) 

225 

214 

207 

193 

186 

171 

157 

150 

145 

142 

132 

124 

113 

108 

108 

100 

96 

92 

89 

89 

86 

83 

80 

77 

78 

72 

69 

67 

64 

66 

60 

58 

56 

54 

56 

so 
49 

47 

45 

48 

43 

42 

41 

40 

44 

38 

37 

36 

35 

37 

20 


