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Technical Note - Strategic Risk Analysis and Mitigation

Purpose

This document provides a summary of the continued advancement of the strategic risk analysis and 

mitigation work undertaken by Nalcor Energy (Nalcor) from the summer of 2010 to Decision Gate 2 - 

Concept Selection (DG2) in late 2010.

Background 

Risk analysis is a tool which provides a framework to assist project managers in identifY~~ 4. 
prioritizing key project schedule and cost risks/opportunities early enough to effjivelY miti~isks and to take advantage of opportunities. 

As part of its project ~ork leading to DG2, Nalcor undertook an indeP2fn~~ ",iew by external 
parties with expertise In mega project management and risk assess~n~ ~ 
This work was completed during the summer of 2010, allowing ti~~he pr*ct development for any 
recommendations to be considered and acted upon prior t~ f'"deGiSi~a~G2. One of the reviews was 
a Risk Assessment undertaken by the Lower Churchill P ,(~j'ect ~onJUnction with Westney 
Consultants. ~

Tactical Risks:

These .(.~d with the degree of design development and planning 
defi~tJ.en{, ~he given project scope reflected in key project controlled 
docum\~ l~~basis of design, basis of estimate, project execution plan), 
~ Ifems as quantities, location-driven factors, etc. 

Performance Ris ~~,\~SkS are associated with normal/reasonably expected variations in owner 
arid coYltractor performance, including such items as construction productivity 
ris ~, weather delays, material pricing, etc.

Definition Risks

Strat~ 
Background Risks These are typically associated with changes in: scope, market conditions, 

location factors, commercial or partner requirements and behaviours.

Organization Risks These risks are typically associated with an asymmetry between size, 
complexity, and difficulty of projects and the organization's ability to deliver.

Assessment
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When considering the level of the strategic risk reserve for the Project, progress made on mitigating 
and/or eliminating the strategic exposures was substantial. (A status report on actions taken to resolve 
and mitigate these risks between the evaluation in the summer of 2010 and DG2 is included in Appendix 
A.) For the reasons set out below, the following two were of particular importance:

1. Federal government support for generation and transmission investment (item 7) 
2. Application of VSC technology on Island Link (item 34)

Federal government support 

Negotiations with the federal government regarding support for the Project, ei~i(l the)p;m 
of a loan guarantee or support through the P3 Canada Fund, were ongoinK~ough ~lJ>/  
loan guarantee had the potential to reduce the present value of project f~~an~~"DY over $600 million, so considering this from a probabilistic view, the P50 ~~ of. ~ ederal support 
could reasonably be in the order of -$300 million dollars. T~iS r"s a~~t qtJ ntified in the 
initial analysis by the Project team. "> 

'V 

Application of VSC technology

While Voltage Source Converter (VSC) technolo,~wa~~nt-ifj 5 a potential technical solution 
for the labrador Island Transmission Link, m29.elling ~o~Leted at DG2 indicated that 
conventional Line Commutated Converter t~et} ~e ~tlOIOgy~ffered equivalent performance. As 
a result, the technology risk (and up to $200 ~1~~n~~Ure) was retired. Eliminating this risk 
could reasonably be valued at -$1~, ~SiS. 

With the extent of the mitigation actiVinet~~rta~)'nd in progress, and probabilistic cost reductions in the order of -$400 million being jl  il~\~n l PSff strategic exposure of $290 million (in the range of 
$187 million (P25) to $413 millio~P75)J, Nal~~ e ecutive determined that it was not appropriate to 
create a positive or negative .lt~~~1Iserve amount at DG2. These factors were also considered in 
establishing Project tactical  ~g~t 15%. 

Nalcor recognizes that~ for the development of Muskrat Falls also transcend both 
alternatives so w rtto~inbes to ensure a thorough and diligent approach to risk management and 
mitigation in th~tft,t\~iness case. For example, Nalcor is closely following the oil price forecast 
which represe~s~~~~o~~iderable risk in the Isolated Island scenario and is closely monitoring the 
potenrQJ;ne.~m#en house gas costs as a result of emissions regulation. 
Substan~al wor~ontinues on both risk assessment and risk mitigation at both the tactical and strategic 
levels ~s~~e!"ect advances. A prudent and thorough approach to risk management is a cornerstone 
of Nalcor's approach to the development.
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Strategic Risk

1. Organizational 
experience and 
resources for a project 
of this size

Summer 2010 View of 

Mitigated Risk Exposure 
-$50 to $10 million

2. Time required under 
Crown Corporation 
rules to gain approval

$4 to $10 million

3. Changes in financial 
markets

4.~~eign.) l ~rency e~ensk
$10 million

5. Risk Premium for 

obtaining lump sum 
contracts

Not applicable

Year End 2010 View of Mitigated 
Risk Exposure 
Led to Engineering Contractor EOI 
and RFP, with selection of SNC- 
Lavalin as EPCM Contractor

High quality Owner ~am personnel 
selected to fill key po~ ~ 
This risk has be~~~ated 
with a~}~~~~~W1PCM 
cont!: Jptor """ ,\ 
G~I<e~e has F aintained regular 
~~age.m~\with shareholder to 
mal 'am alignment

~~ar decision making process in 
pl4Ee with shareholder and clear 

1tistinction between policy and 
execution roles.

VP-LCP has regular engagement at 
OM level with key government 
departments to communicate issues 
and to streamline decision making 
Interest rates used in financial 

modelling based on advice from LCP 
financial advisors and close 

engagement with financial markets

Risk is significantly mitigated with 
federal loan guarantee 
Project team has used appropriate 
SUS/SCAN exchange rate 
($lCAN=$0.95US)

Currency purchases will be hedged 
to the degree possible 
Province has fiscal capacity to invest 
significant equity into the project
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6. Extra time required to $0 to $24 million This risk has been eliminated based

secure long-term on decision to advance domestic

PPA's solution that does not require
external long-term PPA's

7. Federal government Not quantified by Federal loan guarantee has

support for generation summer of 2010 potential to reduce borrowing costs
and transmission analysis significantly, up to $600M
projects

-$600 million to $0 ^
8. Changing power Not applicable This risk has not mat~market portfolio the basis of de~requires changes in confirmed

scope A~
9. Good HSE record is $10 to $20 million F~~ m i~i ~approachescritical for project o t i e i~risk r~iew. HSE

success ~~e the highest priority/}~ a~s a high and sustained
~~us corporately and organization
wi e on HSE

10. Availability of -$10t~~~itigated with engagement of SNC
resources to achieve a Lavalin who have considerable

quality design project engineering resources
11. Submarine cable

('~ Feasibility of shore approach,
crossing

~
crossing methods, protection
scheme, as well as iceberg risk
assessment has confirmed the

feasibility of the sea bed crossing
~ option

Residual risk exposure is associated

with project execution

lr~(ne $0 to $15 million Mitigation measures include the
cable dring selection of mass impregnated cable
commis ~Oning and type which has longer operational
p~(allation track record at the selected

operating voltage

Basis of design calls for an installed
spare cable and installation

methods are tried and tested

offshore NL
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13. System reliability $5 to $15 million 
during commissioning 
and startup

14. Securing generation $0 to $5 million 
project release from 
EA

$0 to $10 million

$0 to $10 million

19. Non-governmental 
organization /

$0 to $10 million

Although it is not possible to 
completely mitigate this risk, the 
measures that are being 
implemented will significantly 
reduce risk exposure 

factory acceptance testing and 
owner involvement in these tests 

along with the project philosophy of 
using proven technq"Qgy and high 
quality suppliers has mit~te~is 
risk exposure ~ V 
Further~~~J~ken to ens~~ste~e~~ility in 
su. $ qQ'e,..nt proJept phases 

'tt~essarv~eSources were deployed d~~g. the E' , and the hearing 
p [C s~. completed

r~clarity will be obtained prior to 
~anction- project will not proceed 
without EA approval by the 
Ministers 

No material changes to generation 
design were made during EA 
process.

Transmission changes to date are 
not material. 

Although there were no changes 
recommended by regulators during 
EA hearing, this remains a potential 
risk. 

IBA is ratified. This risk has been 

retired.

Extensive consultation program in 

compliance with EA guidelines 
undertaken, however the possibility 
of action by other aboriginal groups 
remains 

Extensive communications efforts 

undertaken by Nalcor and the EA
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stakeholder protest

$0 to $10 million

Not Applicable

-$100 to $10 million

$0 to $20 million

$0 to $35 million

process is comprehensive and 
process driven

Potential of protest or other actions 
remains 

Following mitigation approaches 
outlined in risk review.

~ollowing mitigation approaches 
outlined in risk review.

Following mitigation approaches 
outlined in risk review. 

Turbine modelling with 3 suppliers 
undertaken as phase II activity to 
reduce this exposure 
This risk still exists, but Nalcor is 
following summer 2010 mitigation 
recom mendations 

This risk still exists, but mitigation 
activities outlined in risk review will 

continue.

Three lCC HVdc converter suppliers 
are available

HVdc cable RFP will be released in 

2011 as a phase II activity, at least 
three bidders are likely 

$0 million to $25 million labrador Island Transmission Link 

community consultation activities
30. Island Link and 

Maritime Link EA's
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result in late design 
changes

31. Willingness of $0 to $25 million 
shareholder to fund 

early construction

32. Delay in release of $0 
labrador Island 

Transmission Link

33. Uncertainty on $0 
commercial structure 
for transmission 

34. Failure of application $0 to $200 
ofVSC HVdc 

technology for Island 
Link

undertaken.

Community issues (alignment with 
TlH and relocation of electrode to 
Strait of Belle Isle) have been 
addressed in early design. 
Value of early start with shareholder 
funding will be discussed as part of 
Phase III planning ~ 
Shareholder an, e~~p lt 
have mitigated t 'tS (5 ~g-Pi(icantly 
comp~e~~ s~u y / EIS 
annol:l~ed: , 

~" Fi~E-~g~ideline$' released. 
(IS...prep T~tlon on schedule. 
Co '~rcia "tructure is established 
:o~dor Island Transmission 
blnk and Maritime Link. 
Thls risk is retired

Phase II modelling has shown that 
conventional lCC technology has 
equivalent performance to VSC
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Appendix B - Risk Analysis Results for the Option of Muskrat Falls First plus the Island Link 
June - July 2010

~
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~na!sgrl General I nformatiollkrat Falls P~~:l~ ~~-~:
lC'WER CHUJlCHllI. PilClIffT

This document contains infonnation that is the confidential and 

proprietary property of Nalcor and is for the sole use of the 
intended recipient(s). Any use, review, reliance, dissemination, 
forwarding, printing or copying of this document without the 
express consent of Nalcor is strictly prohibited.

~~I /0 note /hal /he sccpe of ""'* for Wes/ney ~Co~g Group was for Westney to guide and facilitate the Risk 
ging Process, using the consultants' experience to ask the 

. ht questions and, where appropriate, challenge the Nalcor 
participant's thinking. This resulted in an outcome of the analysis 
that represented the best thinking and efforts of both the Nalcor 
participants and the consultants from Westney.

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 2
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lC'WER CHUJlCHllI. PilClIffT

.:. The work included in this report builds upon previous risk analyses for the Lower 
Churchill Project. However, the project in this option is defi ~<{ sO]1ewhat 
differently than it was in the fall of 2009: ~ V 
1) the smaller and technically less complex Muskr~~s\~ nf has replaced the 
Gull Island plant as the first phase of the total p~~ ~ 'V 
2) the first phase project is no longer enviSiOne\~ r~uire project financing; and 
3) the assumptions for handling power sale~~w different, with the Maritime 
Link now viewed as a separate project ~~~ 

... 
. 

significant impact on the result~  !~ '1"1' ~" analyses, with many of the Gull Island 
strategic risks no longer bei~g1 QP~"'bfe for Muskrat Falls. However, it should be 
noted that much of the an~~~r the Muskrat Falls plant is still in a more 
preliminary stage than ~e_a!!il,fYsis for the Gull Island plant. Therefore, the 
probability distribu~~for the Muskrat Falls risk analyses reflect the higher levels of un ~~t would be associated with a less mature project. 

.:. As the Muskr' Fall~ analysis matures, it would be appropriate to consider 
updating theserehminary risk assessments, especially the Strategic Risk 
Assessment, where a preliminary risk assessment is less likely to fully capture the 
impact of unique risks.

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 4

CIMFP Exhibit P-01003 Page 13



~ na!sgr I The Westney Risk Reso~ulro ~ss 
lC'WER CHUJlCHllI. PilClIffT

(i1jr:r;t?  
m=n

=:~
Risk 

Report I 
Analysis

Strategic Risk

$ Contingency $ Financial Exposure
Risk 

Mitigation 
Plan

5July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.
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lC'WER CHUJlCHllI. PilClIffT

ErQiect Components' Y 
1) Muskrat Falls 824 MW Plant

*Consistent with client Capital Cost Ca 8

Cost Estimates+

2) Island Link: $1, 144 ~~QIl 
+Estimates are in C~ ~ot include any contingency 
Current projeC~~le 
Ready to e~Ork at Muskrat Falls 
Firstfe~ ISlan~eadY for Power Delivery

19-Jun-11

22-Sep-16 

7-Feb-17

Full Commercial Power 16-May-17

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 6

CIMFP Exhibit P-01003 Page 15



~na!sgrl
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Assessment Summary Pap 16 of 59

lC'WER CHUJlCHllI. PilClIffT

~ 
U) 

D2 
G) 
E 
i=

y 
Almost half O\,his~ue to schedule slippage 
that occur~t{)~\.?~erhouse Excavation (Task 29) throU9hJ~~fQ..miSsi9S rig of the final turbine/generator 
unit (~~ 5'1~(slippage is driven by powerhouse 
excavat~~ an f'Concreting). About two months of the 
d~~ciated with the Generation Project EA 

~~) and the EP+CM Bid and Award (Task 8). 
The predictive range for the Tactical-Risk analys' ~50 value of $3,885 million compares to an 
for Muskrat Falls and the Island Link is $3,4~ estimate of $3,359 million, suggesting that an estimate 

$3,885 million. for Muskrat Falls combined with the Island Link.

The modeled results show a predictive range 
(P25 to P75) for Full Commercial Power of 
February 2018 to September 2018, which 
equates to 9 to 16 months later than the current 
schedule of May 2017.

~ 
U) 

D2
- 

co 
CJ 

:g 
~

~ 
U) 

D2 
CJ 
.- 

  
.! 
e ... 
U)

The predictive range for thr~Qa e Risk 

Exposure is $490 million to~ $852 rT)~lion; the 
predictive range for tbe:M ig~-dftISk Exposure 
drops to $187 millio~ million.

It is recommended that a reserve be established to 
cover the Mitigated Risk Exposure level of $413 million. 
This reserve is in addition to the contingency and 
equates to approximately 12% of the estimate.

Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 7
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lC'WER CHUJlCHllI. PilClIffT

Basis of Assessment

Time-Risk Model

A Time-Risk model was built for the Muskrat 

I Falls Plant and the Island Link using Microsoft 
Project. The model logic incorporates the \ dates, durations, and key dependencies 
(including weather modeling) that are containe 
in the current project master schedule. The. y 
activities were identified and framed by N~~.~ 
Westney consultants met with Nalc~/~ ; ~ 
representatives at Nalcor's St. JOhn~ 
to discuss possible outcomes fo~~~ v 
modeled activity. The final ra~~~~as performed by the Nalcor te~~, buf it was 
vetted and questionedlbVthe:w 'tney 
participants. The mOd"~9 sfrnulation was 
performed by Westney'tsinQ the @Risk 
Monte Carlo technique with 10,000 
iterations.

I Time-Risk,Re~ 
, The 4~u'ts had a predictive range 
for PQtI.. C m:mercial Power approximately I 

9~=6'iIDonths after the currently scheduled 
d ,te~f May 16, 2017.

Predictive Range 
P25 P75 

19-Feb-2018 30-Sep-2018

These results are driven by modeled delays 
in several key activities, particularly 
Powerhouse Excavation and Powerhouse 

Concreting (Primary and Secondary). The 
critical path In the simulation included 

. Muskrat Falls construction activities almost 
80% of the time.

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 8
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~na!sgrl Tlme~Rlsk Model MUSkratFaIISP~~:l~~~-~:
lC'WER CHUJlCHllI. PilClIffT

ID Name Duration start Finish Predecessors @RISK: 2010 2011 2012 2013 2014 2015 2016 2017
Cr~ical Index J-f1o.. H2 H1 IH2 H1 H2 H1 IH2 H1 IH2 H1 IH2 H1 IH2 H11H2

0 N<llcor Energy - Lower Churchill Project - Jnne 2010 3820 d 12/01/06 05/16/17 '"", A
1 Gateway Phase 2 Activities I Realliness to Mobilize EP+CM 82411 07101109 10/02111 t17:0...~)~~2 Ready to Issue EP+CM RFP Od 05 1/10 05 1/10 4re~~
3 Ratilication ollBA by Innu Nation 240 d 02JD1/1 0 09128/1 0 ~~V iiji4 Business Case Comlort Achieved by Gatekeeper 200 d 03JD1/1 0 09/16/10 ~ ~~,
5 Project Team Phase 3 Readiness Preparation (inc!. IPR) 240 d 01JD1/1 0 08128/1 0 n ~'l.:5 """"'"

6 Complete Phase 2 Concept Opt. studies (SOBI, MF, VSC) 420 d 07JD1 JD9 08124/1 0 ""'
7 Gate 2 Approval Od 10/16/10 10/16/10 ~FS+30dp,~ 15.86% ; 10 .16

8 EP+CM Bid and Award 160 d 05 1/10 11 JD6/10 "'"' 7FF,2~ 63.44% a.
9 EP+CM Contractor Mobilized Od 01JD5/11 01 JD5/11 '~~60d 63.44% 1105

10 Gate 3 Key Deliverables 270 d 01JD6/11 10JD2/11
..... """ ~::') 9 22.21% mi~11 Project Sanction Od 10JD2/11 10JD2/11 I , 10,16 22.70% .to:,' ?

12 Musk rat Falls (824 MW) Plant 3820 II 12101106 05116117 (i' 78.81%

13 Early Works In Ira structure Engineering & Procurement 200 d 04JD1/1 0 10/17/10 1.D7%

14 Early Civil Works & Reservoir Clearing Contracting 180 d 10/18/10 04!),5111.....~ 13,7FS-60d 1.06% ~
15 Phase 1 Camp - Vendor Engineering, Fab & Deliver 365 d 10/18/10 ...1'dp'7/11 ~ 7FS-60 d,13 0.26% ..-
16 Generation Project EA 1620 d 12JD1JD6 1\.0. JD8/11 " 29.83%.
17 In~ial Cr~ical Contracting lor Engineering Detailed Design 250 d 01JD6~ 09~ 11 9,13 17.92%

18 Readiness to Commence S~e Work Od 0~~1'~/1 ~~ 'If' 16FS+42 d,3,14,9FS+90 d 31.24%

~19 Access Road & Early S~e Roads In Ira structure 120 d ,A9f20/11 ~.Q!1l/1N 18 30.67%

20 Phase 1 Camp Construction 200 d ...~..o/1~y 05!13~2 15FF+90 d,18,19 30.93% .
21 Reservoir Clearing (inc!. decomm.) & Hab~at Compensation 1:t~~~1 12/15/14 14,18 0.57%

22 T IG - Prepare Specilication and Tender Process 240'~ 09JD2/11 9 5.88% :1
23 Award Turbine I Generator Contract L~~2 10JD2/11 22,11 28.56%

24 TlGs - Vendor Design, Model Test, Completion 01 Basic Des. ~65-d 0$/11 10JD1/12 23 28.56%

25 T IGs - Shop Detailing, Fabrication, & Delivery - Un~ 1 ....-... ~1'Qd 10JD2/12 12120/14 24 0.63%

26 T IGs - Add~ional Time lor Delivery 01 Final Un~ tr " 270.;s. 12121/14 09/16/15 25 0.62% -
27 Contracting for Civil Works (Pwrhse, Spill., North Spl\.r\RCC) 1240 d 09/13/11 05JD9/12 17 17.91%

28 Spillway (Phase 1 ) - Excavation, Concrete &".GatBi \. '- l",j' 700 d 05/10/12 04JD9/14 27,20,11FS+60 d 0.16%

29 Powerhouse Excavation (Incl Intake & T all"!i e) -- ~'" 280 d 07JD4/12 04JD9/13 27,20,24FS-90 d,11 FS+60 d 76.61%

30 North Spur Work (Pre Phase 1 Impoundnfefd) . 250 d 05/10/12 01/14/13 27,18,11FS+60 d 0.00%

31 Intake & Powerhouse Primary Concrete \ \.. . 488 d 04/10/13 08/10/14 29 76.61 %

32 Complete Powerhouse Crane Installation ~ 30 d 08/11/14 09JD9/14 31 0.00%

33 Contracting lor 345 kV Hvac and CF Yard Ext. Mar. & Constr. 270 d 10JD3/11 06128/12 17,11 0.02% .
34 345 kV HVac TL to CF 908 d 06129/12 12123/14 33,18 0.01%

35 Powerhouse Secondary Concreting lor Un~ 1 420 d 07122/14 09/14/15 31 FS-20 d,25SS+25% 76.61 %

36 Completion of Secondary Concrete lor Un~s 2 - 4 270 d 09/15/15 06/10/16 35 75.73% i.

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 9
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~na!sgrl Time-Risk Model (con1MUIlf~
lC'WER CHUJlCHllI. PilClIffT

ID Name Duration start Finish Predecessors @RISK: 2010 12011 2012 2013 2014 2015 2016 2017
Cr~ical Index

l' j H2 IHl I H2 Hl IH2 Hl H2 Hl IH2 Hl IH2 Hl H2 Hl1H2
37 Spillway - Upstream & Downstream Plug Removals 28 d 04!10!14 05)1]7!14 28 0.16%~ \38 Close Cofferdam 14 d 07)1]1!14 07!14!14 37 <~~i39 stage 1 Impoundment 14 d 07!15!14 07r28!14 30,38 \~ '.....
40 North Dam (Foundation & Dam) 220 d 07l29!14 08!18!15 39,43FF G.~O
41 "Year after Project Sanction (Task 11)" 365 d 10)1]3!11 10)1]1 !12 ...,:11'~or
42 "90 Days after start of Powerhouse Excavation (T ask 27)" 90 d 07)1]4!12 10)1]1 !12 nSS ~~ : 

~-=
43 South Dam (RCC) 194 d 10)1]2!12 09126!13 ~7:J~\.42 . 

'===-
44 CF Sw~chyard Mods 222 d 06129!12 07121 !13 ........ 33.113, 0.lJ2%

45 T!G - Assembly ~nstallation Un~ 1 365 d 06!12!15 06!10!16 35FF+270  !~f:{-180 d,25< ~ 0.89% ==

46 T!G - Assembly ~nstallation Final Un~ 365 d 03)1]8!16 03)1]7!17 26,3$,(~270 d T 76.35% I!il _m-
47 Construct MF Sw~chyard 220 d 07l22!13 02126!14 ,~-4'\18 0.02% i=

-

48 Tailrace Plug Removal 28 d 05!14!16 06!10!16 I "" 29,31'745FF 0.89%

49 stage 2 Impoundment 14 d 06!11!16 06124!16

~ ,,,-,,"," 
"C." " 2.42%

50 T!G - Commissioning Un~ 1 90 d 06125!16 09122!16
.... 
4~49,44,34,47 2.45%

1)::51 T!G - Commissioning Final Un~ 70 d 03!D8!17 05!1~-L , 50,46 78.80%

52 First Power (Un~ 1 ) Od 09122!16 09!f2!1~ 47,50,34 000%

53 Full Power (Un~ 4) Od 05!16!17 ~~!16!17 " 52,51 78.80%

54 Full Commercial Power Od 05!16~~'I- 53,68 100.00%

55 Island Link. 600 MW (250 k.V) HVdc VSC Link 2225 d 011'~1~ 02, 'I. ~~ 21.20% . ~

~56 Island Link EA 365 d )3Y:f1!11 I'Q2QO!1~ 7 1.11%

57 In~ial Cr~ical Contracting for Engineering Detailed Design 250 q: 't01)1]6W 09t-QliJ 1 9 17.01%

58 Complete Contracting and Procurement ~~~~i'11 05)1]4!12 57 15.60%

59 HVde TL Overland Construction - MF to Soldier's Pond 15 ~~y 09!10!16 56FS+44 d,7,58FS+90 d,11 16.69%

60 Soldier's Pond and Muskrat Falls Converter stations ,,--.1 200 dK05!1211~ 08124!15 56FS+42 d,7 ,11 0. 3%

61 SOSI Cable Survey "'-~~7I j!13 08!15!13 56,7,57SS+520 d,58,11 1.43%  :::R62 SOSI Design, Type Test & Manufacturing .....-... ~iOd 08!16!13 10)1]9!14 61 1.06%

63 SOSI Cable Landfall and Protection Preparation ~,. ""III. 51Jtd. 08!16!13 01 )1]7!15 58,61 0.37%

64 SOSI Cable Installation (w~h weather window) I I 45 d 06!15!15 07129!15 6,62,63 4.48%
~%

65 Finalize SOSI Cable Protection Scope , .. r 90 d 07l30!15 10127!15 6,64 3.05%
-

66 Island System Upgrades and Reinforeeme1r~ ~" 365 d 05!12!12 05!11!13 56FS+42 d 000%
b.""" ....

~r='
67 System Testing and Commissioning { t 180 d 08!12!16 02)1]7!17 64FS-30 d ,66FS-60 d ,60FS-60 18.15% ~ 02;01d,59FS-30 d
68 Island Link Ready for Power Delivery "- .I Od 02)1]7!17 02)1]7!17 59,67,65 21.20%

~
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~na!sgrl
lC'WER CHUJlCHllI. PilClIffT

TIme..,Risk RanginSr_Fa,Is":~C;~
Lower Churchill Project Time-Risk Ass~mentRanging Sheet - Base Case 

G:::::-.... V
Time-~k Md~l~ 

T

Changes in Months

ID Task Description Duration At~~ -.~ Finish Best Worst

01 Gateway Phase 2 Activities I Readiness to Mobilize EP+CM 824d ~~~ul-09~ V
~ 2-0ct-11

02 Ready to Issue EP+CM RFP Od (\.
... '~)y, 31-May-10 0.5 1.5
. 

31-Mil ,10
03 Ratification of IBA by Innu Nation 240 d .~1-Feb~t 28-Sep-10 3 8

04 -, - ~~ar-10 -0.5 3.5Business Case Comfort Achieved by Gatekeeper ..A,200jt-- 16-Sep-10
05 Project Team Phase 3 Readiness Preparation (incl. IPR) Y24Q~. 1-Jan-10 28-Aug-10 0 4

06 Complete Phase 2 Concept Optimization Studies (SOBI, MF, VSC) ~ \..MfodA 1-Jul-09 24-Aug-10 0 2

07 Gate 2 Approval ~"'Q,~ 16-0ct-10 16-0ct-10

08 EP+CM Bid and Award << ~ "M  d 31-May-10 6-Nov-10 0 3

09 EP+CM Contractor Mobilized
  
~ '" 'I Od 5-Jan-11 5-Jan-11

10 Gate 3 Key Deliverables , '" 'V 270 d 6-Jan-11 2-0ct-11 -2 4

11 Project Sanction
. 

"~ "'-> Od 2-0ct-11 2-0ct-11

12 Muskrat Falls (824 MW) Plant "", 3820 d 1-Dec-06 16-May-17

13 Early Works Infrastructure Engineering & Ri  areme~~ ~ 200 d 1-Apr-10 17-0ct-10 -1 2

14 Early Civil Works & Reservoir Cleari!lg-eon~~iI'l9 ~ 180 d 18-0ct-10 15-Apr-11 0 2

15 Phase 1 Camp - Vendor Enginee~~( Fab&~e~~ 365 d 18-0ct-10 17-0ct-11 -1.5 3

16 Generation Proiect EA \\ JJ 1620 d 1-Dec-06 8-May-11 0 8

17 Initial Critical Contracting1 r Er{gin~' gn1failed Design 250 d 6-Jan-11 12-Sep-11 -1 3

18 Readiness to Comme~ck Site wcfr\ Od 19-Jun-11 19-Jun-11

19 Access Road & Early Sit;}~ds'l6ffastructure 120 d 20-Jun-11 17-0ct-11 -1 2

20
-

Phase 1 Camp Construction 200 d 18-0ct-11 4-May-12 -1 3

21 Reservoir Clearing (incl decommissioning) & Habitat Compensation 1275 d 20-Jun-11 15-Dec-14 0 15

22 TIG - Prepare Specification and Tender Process 240 d 6-Jan-11 2-Sep-11 -1 2

23 Award Turbine I Generator Contract Od 2-0ct-11 2-0ct-11

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 11
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~na!sgrl TIme..,Risk RanginSr_Fa,Is":z~C;~
lC'WER CHUJlCHllI. PilClIffT

Lower Churchill Project Time-Risk Ass~ssment 
Ranging Sheet - Base Case 

G:::::-.... V 
Time-~k Md~l~ 

T 

Task Description Duration At~~ '10 ~ Finish 

24 T/Gs - Vendor Design, Model Test, Completion of Basic Design 365 d~Oct-11 ~ ~ V 1-0ct-12 
25 T/Gs - Shop Detailing, Fabrication, & Delivery - Unit 1 810 d ~... 2~~....12 20-Dec-14 

26 T/Gs - Additional Time for Delivery of Final Unit 270 d~41-De~4 16-Sep-15 
27 Contracting for Civil Works (Powerhouse, Spillway, North Spur, RCC) ..A,2)'O~~Sep-11 9-May-12 
28 Spillway (Phase 1) - Excavation, Concrete & Gates 11' 700 ~,10-May-12 9-Apr-14 
29 Powerhouse Excavation (Incllntake & Tailrace) ~ ,,/28'0 d A 4-Jul-12 9-Apr-13 
30 North Spur Work (Pre Phase 1 Impoundment) ~~2J~ ~1' 10-May-12 14-Jan-13 

31 Intake & Powerhouse Primary Concrete <<~ Us d 10-Apr-13 10-Aug-14 
32 Complete Powerhouse Crane Installation   

~ "' '- 'I 30 d 11-Aug-14 9-Sep-14 
33 Contracting for 345 kV Hvac and CF Yard Ext. Materi~l(fnd C~~ 'V' 270 d 3-0ct-11 28-Jun-12 
34 345 kV HVacTL to CF . "" "-> 908 d 29-Jun-12 23-Dec-14 
35 Powerhouse Secondary Concreting for Unit 1 '- '- ,,\... 420 d 22-Jul-14 14-Sep-15 
36 Completion of Secondary Concrete for unitsz..~4~' ~ 270 d 15-Sep-15 10-Jun-16 
37 Spillway - Upstream & Downstream  lu9-R~~~aJs----..' 28 d 10-Apr-14 7-May-14 
38 Close Cofferdam ~ ,,\ ~ 14 d 1-Jul-14 14-Jul-14 
39 Stage 1 Impoundment \\.. JJ 14 d 15-Jul-14 28-Jul-14 
40 North Dam (Foundation ~tDrunf ~ 220 d 29-Jul-14 18-Aug-15 
41 ''Year after Project Sa~bion (Tas~1)" 365 d 3-0ct-11 1-0ct-12 
42 "90 Days after Start of ~~erho  /e Excavation (Task 27)" 90 d 4-Jul-12 1-0ct-12 
43 -- 

44 
45 
46

ID

South Dam (RCC) 194 d 

222 d 

365 d

2-0ct-12 26-Sep-13 

21-Jul-13CF Switchyard Mods 29-Jun-12

T/G - Assembly/Installation Unit 1 12-Jun-15 10-Jun-16

T/G - Assembly/lnstallation Final Unit 365 d 8-Mar-16 7-Mar-17

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Changes in Months
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4 
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4 
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~na!sgrl
lC'WER CHUJlCHllI. PilClIffT

TIme..,Risk RanginSr_Fa,Is":~C;~
Lower Churchill Project Time-Risk Ass~mentRanging Sheet - Base Case 

G:::::-.... V
Time-~k Md~l~ 

T

Changes in Months

ID Task Description Duration At~~ -.~ Finish Best Worst

47 Construct MF Switchyard 220 d ~2,Jul-13~ V 0 4~ 26-Feb-14

48 Tailrace Plug Removal 28 d (\.
... :;")y~ 10-Jun-16
. 

14-M, ~16
49 Staae 2 Impoundment 1~Ld ~11-Ju~t6 24-Jun-16

50 TIG - Commissioning Unit 1 ^9 ~~$Jun-16 22-Sep-16 -0.5 3

51 TIG - Commissioning Final Unit Y 79,d~. 8-Mar-17 16-May-17 0 2

52 First Power (Unit 1) ~\..k d A 22-Sep-16 22-Sep-16
53 Full Power (Unit 4) ~"'Q,~ 16-May-17 16-May-17

54 Full Commercial Power << ~ Yd 16-May-17 16-May-17
55 Island Link 600 MW (250 kY) HVdc VSC Link

  
~ '" 'I 2225 d 6-Jan-11 7-Feb-17

56 Island Link EA , '" 'V 365 d 1-Apr-11 30-Mar-12 0 6

57 Initial Critical Contracting for Engineering Detailec;! D<e~un" "'-> 250 d 6-Jan-11 12-Sep-11 -1 4

58 Complete Contracting and Procurement "", 235 d 13-Sep-11 4-May-12 0 4

59 HVdc TL Overland Construction - MF to s~s-Po6b~ ~ 1500 d 3-Aug-12 10-Sep-16 -6 6

60 Soldier's Pond and Muskrat Falls CQnverter..$~iQn;---; 1200 d 12-May-12 24-Aug-15 -2 4

61 SOBI Cable Survey tY ,,\~ 42d 5-Jul-13 15-Aug-13 -0.5 0.5

62 SOBI Design, Type Test & Manuf~~!lring JJ 420 d 16-Aug-13 9-0ct-14 -3 12

63 SOBI Cable Landfall anc;!~'Ot 'ltio.;p~fon 510 d 16-Aug-13 7-Jan-15 -6 6

64 SOBI Cable Installation ~~ith weath~ window) 45d 15-Jun-15 29-Jul-15 -0.5 0.5

65 Finalize SOBI Cable pro~~n-Sc~"te 90 d 30-Jul-15 27-0ct-15 -1 3

66
-

Island System Upgrades and Reinforcements 365 d 12-May-12 11-May-13 -2 6

67 System Testing and Commissioning 180 d 12-Aug-16 7-Feb-17 -1 6

68 Island Link Ready for Power Delivery Od 7-Feb-17 7-Feb-17

Last Line

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 13
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~na!sgrl llme~Risk Assessment lf iiilti~:
lC'WER CHUJlCHllI. PilClIffT

100%

90%

80%

70%

60%

~
:s

50%I'll
.CI

e
D..

40%

30%

20%

10%

lCP - Muskrat Falls & Island link '" Risk Resolution@<i3' 
Full Commercial Power - Time-Risk An~~V

Current Schedule: 

16 May 17 = P1

Time-Risk Results 

Full Commercial Power 

P90 04 Feb 19 

P75 30 Sep 18 Predictive 

P25 19 Feb 18 Range 
--------------------- 

P10 27 Nov 17

P75 = 30 Sep 18

P50 = 02 Jun 18

May-19 Sep-19 Jan-20 May-20

P25 = 19 Feb 18

July 2010

0% 

May-17 
PRIMS"

Sep-17 Jan-18 May-18 Sep-18 Jan-19 

Full Commercial Power
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~na!sgrl llme~Risk Assessment lf iiifti~:
lC'WER CHUJlCHllI. PilClIffT

100%

90%

80%

70%

60%

~
:s

50%III
.Q

e
a.

40%

30%

20%

10%

lCP - Muskrat Falls & Island link '" Risk Resolution@~ 
Readiness to Commence Site Work at Muskrat It', - -Ls.Y

I Current Schedule: 

I 19Jun11=P3

0% 
Jan-11 

PRIMS"

Time-Risk Results

P90 15 Feb 12 

P75 02 Dec 11 Predictive 

P25 12 Aug 11 Range 
--------------------- 

P10 12 Jul11

May-11 Sep-11 Jan-12 

Readiness to Commence Site Work

May-12 Sep-12

July 2010 15Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc_
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~na!sgrl llme~Risk Assessment lf iiilti~:
lC'WER CHUJlCHllI. PilClIffT

lCP - Muskrat Falls and Island link - Timing of Key Tasks/MiI~tones 
Current Time-Risk M,o~Ts 

Schedule P25 L~ v:; P75 

05-Jan-ll 26-F~~11 17-Apr-ll 

08-May-ll 17>J~~Aug-11 18-001-11 

19-Jun-ll ~ 28-Sap-ll 02-00.,.11 

02-0ct-~~0-Dec-11 24-Jan-12 18-Mar-12 

b,~f>-SaP-12 02-Nov-12 03-Jan-13 

2~-16 21-May-17 07-Sep-17 04-Jan-18 

30- ar-12 29-Apr-12 09-Jun-12 02-Aug-12

Task

9 - EP+CM Contractor Mobilized

16 - Generation Project EA (finish)

18 - Ready to Start Site Work at Muskrat Falls

23 - Award Turbine I Generator Contract

28 - Spillway (Phase 1) - (start)

52 - First Power (Unit 1)

29-Jul-15 02-Aug-15 11-Jul-16 01-Aug-16

07-Feb-17 13-Jun-17 02-0ct-17 03-Mar-18

16-May-17 19-Feb-18 02-Jun-18 30-Sep-18

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Difference 

iPSO - Schedule>.

2.5 months

3.0 months

3.5 months

3.5 months

5.5 months

11.5 months

2.5 months

11.5 months

8.0 months

12.5 months

16
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~ na!sgr I Analysis of Probabilistic Me-rr1tlfi l~Path 
lC'WER CHUJlCHllI. PilClIffT

In the early portion of the Time-Risk model, there a~rimarily two 
parallel paths which share the probabilistic critic~

approximately 64% of the Itera l~~~lmlng for Gate 2 Approval 
has only a modest impact on t j~Critical 17% of the time) 

  Gener~tion Project EA ~~.' 
- on the probabilistic critical path in 

approximately 30% of ti~eratlons

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 17
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~ na!sgr I Analysis of Probabilistic Me-rr1tlfi l~Path 
lC'WER CHUJlCHllI. PilClIffT

In the middle portion of the Time-Risk model, there ~re primarily four 
parallel paths which share the probabilistic critiCalP tv 
  Generation Project EA (Task 16) through ~~amp 

Construction (Task 20) to Powerhouse ~,av~ion (Task 29) - on 

  EP+CM Contractor Mobilized 
~thrOUgh 

Gate 3 Key 
Deliverables (Task 1 0) an~~ 

Vendor Design, Model Test, 
Completion of Basic 

De~, s'k 
24) to Powerhouse Excavation 

(Task 29) - 

critical2~he 

time 

  EP+CM 
contractc;;.~p 

ilized (Task 9) through Contracting for Civil 
Works 

(TaSO~Owerhouse 

Excavation (Task 29) - critical 18% 

  EP+CM Contractor Mobilized (Task 9) to Island Link Initial Critical 

Contracting for Engineering Detailed Design - critical 18%

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 18
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~ na!sgr I Analysis of Probabilistic Me-rr1tlfi l~Path 
lC'WER CHUJlCHllI. PilClIffT

In the later portion of the Time-Risk model, there ar~primarily two 
parallel paths which share the probabilistic crit~ 

Final Unit (Task 51) to Full Com . ~~wer (Task 54) - on the 

  Island Link Initial Cntlca  on~'e Ing for Englneenng Detailed 

Design (Task 57) thro~ sland Link System Testing and 

Commissi~~in~ (T~~~D ,Full Com~ercial 
Power 

(Ta~k 54), 
- on 

the 

probablllS lC~ath 

In approximately 20% of the Iterations 

G
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~ na!sgr I Most Common PfQbabUistl cri&~Patfil
lC'WER CHUJlCHllI. PilClIffT

~ ..

ID Name Duration start Finish @RISK: 2010 2 ~~2012~~20j~ 12014 2015 12016 2017 2018
Cr~ical Index

H1 IH2 H1,-lH2fH!~t'HZ 1+11 1 H2 1 H1 1 H2 H1 1 H2 1 H1 1 H2 H11H2 H1 IH2
0 Nalcor Energy - Lower Churchill Project - June 2010 3820 d 12lO1lO6 05/16/11 " \...., ..,..

12 Muskrat Falls (824 MW) Plant 3820 d 12,(01106 05116117 78.81'~"" i '" .~ ..,..

16 Generation Project EA 1620 d 12101106 05108111 29~~
18 Readiness to Commence S~e Work Od 0611 9111 0611 9111 Jf 4%~! '611919 Access Road & Early Sije Roads Infrastructure 120 d 06120111 10117111 ~20 Phase 1 Camp Construction 200 d 10118111 05104112

_ 
30.

~ ...29 Powerhouse Excavation (Incllntake & Tailrace) 280 d 07104112 04109~ ~~ m.
31 Intake & Powerhouse Primary Concrete 488 d 0411 0113 08}W14 ~
35 Powerhouse Secondary Concreting for Unij 1 420 d 07122114 ~911411]~ ~61%
36 Completion of Secondary Concrete for Un~s 2 - 4 270 d 09115115 06~1" ~75.73% %=

==

46 T iG - Assembly ~nstallation Final Unij 365 d 031O~f))"""~~~ 76.35%

51 TiG - Commissioning Final Unij 70 d 0~~7 05QSI1 78.80% j""53 Full Power (Unij 4) Od <~~ 6 '\\t;J/117 78.80%

54 Full Commercial Power 2:SJ> .~ .~117~ '116117 100.00% 05/16

< ~v
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~na!sgrl Tlme~Rl8k TomadQ cnrl1ffsP~~:~~~-~:
lC'WER CHUJlCHllI. PilClIffT

Percent of Time on 
Probabilistic Critical pat~ 

30% ~ 
~~ct ~ \> The P25-P75 vs. Plan ranges 

~8~ (shown in blue) indicate which tasks 
~o have a high level of uncertainty; the 

~~ information on probabilistic critical 
o 

paths indicates the likelihood of a 

16% given risk impacting project results. 

To accelerate the expected timing 
of Full Commercial Power, it is 

recommended that risk mitigation 
efforts focus on those tasks which 
have a high level of uncertainty and 
are on the probabilistic critical path a 
high percentage of the time. It may 
also be helpful to take action that 

would change the model logic (such 
as accelerating the mobilization of 

the EP+CM contractor).

LCP Critical Time-Risk Activities 8 
P25 - P75 Predictive Range vs. Plan Risk Resolution<l!> -

Generation Project EA

Powerhouse Excavation

Island Link System 

Testing and Commissioning

Intake & Powerhouse 

Primary Concrete

Island Link Complete 

Contracting & Procurement

IL Initial Critical Contracting 

Engineering Detailed Design
17%

HVde TL OVerland Constr. 

MF to Soldie(s Pond

17%

Powerhouse Secondary 

Concreting for Unit 1
77%

EP+CM Bid and Award 63%

Gate 3 Key Deliverables 22%

Phase 1 Camp Construction q:J
o Unmitigated Risks 
P25-P75 vs. Plan

18%

31%

MF Initial Critical Contracting 

Engineering Detailed Design

~ 4 4 4 ~

Months

Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc. 21July 2010
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~ na!sgr I Predictive Range vs~ Schedu~;1M nths) 
lC'WER CHUJlCHllI. PilClIffT

Phase 1 Camp Construct. -0.5

r"- .J

Schedule Activities with 

Significant Time Risk ~
The analysis shows 
that these seven 

activities have the 

greatest impact on 
project timing and, 
therefore, should 

receive considerable 

attention.

'" P7~~ xcavation 

=~Vink Testing & Comm.

= Pwrhse Sec. Concret. Unit 1

= EP+CM Bid and Award

Months 

P25* P75* 

1.5 5.5 

1.0 4.0 

o 3.5 

-0.5 3.5 

-1.0 2.0 

0.5 2.0 

1.5

*Values may not be added 
to give total exposure.
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~na!sgrl Tactlcal~Rlsk Asses.ml'wt:3;~~-~:
lC'WER CHUJlCHllI. PilClIffT

Basis of Assessment
I The Tactical-Risk Assessment considers 
the impact of definition and performance 
risks on the project cost estimate. Nalcor 
provided estimates for both the Muskrat 
Falls Plant and the 600 MW HVdc VSC 
Island Link (not including any contingency 
amounts) using its Case 8 capital cost 
assumptions. Each cost estimate was ~ 
broken down by major category. ~~ 
Westney consultants met with NRI~ 
representatives to discuss the B ~~~ 
Worst Case ranges around t~~m_ate for 
each cost category. The r ' l~~' ~.ng was I 

performed by Nalcor, b_u~ was ~~tted and 
questioned by the ~n~Y--fJ rtlclpants. 

I Westney selected tli~e!:9pability 
distributions to use wittlfhe ranged data 
and ran the Monte Carlo simulation~ 

L- _ _

Tactical-Risk~l-t 
~\( 

The ~f tli  Tactical-Risk Assessment 
eq~~s ~he cost estimate plus the 
~rr  tended contingency. The Tactical- 
~~i~ssessment yields the following 
re ,Its for the Muskrat Falls Plant 

mbined with the Island Link:

Tactical-Risk P50:
Millions of C$. 
$3,885 

$2,215 
+$1.144 
$3,359 (100%)

Muskrat Falls Estimate: 
Island Link Estimate: 
Total Estimate:

$3,885 
-$3.359 

Recommended Contingency: $526 (16%)
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~na!sgrl Tactlcal..,Rlsk RangIng Muskrat Falls Project - CE-52 
Pale 33 of 59

lC'WER CHUJlCHllI. PilClIffT

Lower Churchill Project - Muskrat Falls & Island Link

Tactical Cost Ranging Sheet

Cost Category
Original 
Estimate 

(C$ MM)

Spent to 
Date 

(C$ MM)

Special 
Adjust- 
ments 

(C$ MM)

Best Cost Worst Cost 

(C$ MM) (C$ MM)

233.0 -20 15 186.4 268.0

Communications 12.6 12.6 -10 100 11.3 25.2

Reservoir Clearin 119.1 119.1 -20 20 95.3 142.9

Main Excavation Works 77.2 -15 25 65.6 96.5

Intake & Powerhouse 519.1 -30 40 363.4 726.8

121.3 0 25 121.3 151.6

74.1 -10 20 66.7 88.9

RCC Dams - North and South 78.4 -10 20 70.6 94.1

326.9 -10 20 294.2 392.3

28.3 -10 30 25.5 36.8

CF Switch ard Extension 22.8 -10 40 20.5 31.9

345 kV Dual Transmission Lines - Mr:ro= F 210.4 210.4 -15 20 178.8 252.5

40.0 40.0 50 175 60.0 110.0

30.0 30.0 -10 20 27.0 36.0

255.0 255.0 -15 50 216.8 382.5

30.0 30.0 0 100 30.0 60.0

Historical! Prior Costs Sent 20.0 20.0 0.0

Muskrat Falls Total, C$ MM 2,215.2 20.0 0.0 2,195.2
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~na!sgrl Tactlcal..,Rlsk RangIng Muskrat Falls Project - CE-52 
Page 34 of 59

lC'WER CHUJlCHllI. PilClIffT

Lower Churchill Project - Muskrat Falls & Island Link

Tactical Cost Ranging Sheet

Cost Category
Original 
Estimate 

(C$ MM)

Spent to 
Date 

(C$ MM)

Special 
Adjust- 
ments 

(C$ MM)

Worst - What 
Best Cost Worst Cost 

% More Could 
(C$ MM) (C$ MM) It Cost?

Converter Station 540 MW - Soldiers Pond 113.4 -10 25 102 142

61.7 61.7 0 100 62 123

SOB I Cable Install & Protection 145.1 145.1 0 60 145 232

Overland Tx - Muskrat Falls to SOB I 122.5 122.5 -10 35 110 165

83.3 -10 25 75 104

157.5 -10 20 142 189

34.5 -10 30 31 45

Island U rades 6.8 0 200 7 20

Electrodes 48.4 -10 30 44 63

12.0 -50 100 6 24

170.4 0 35 170 230

62.0 0.0
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~na!sgrl Tactlcal~Rlsk AssessmlntllsP~~:3~~~-~:
lC'WER CHUJlCHllI. PilClIffT

100%

90%

80%

70%

60%

~
:c

50%III
.Q

e
11.

40%

30%

20%

10%

lCP - Muskrat Falls & Island link '" ~isk Resolution@9 
Tactical (Cost Estimate) Risk Assessme \ 'l~V 

A~~
L( "~ 

I ~". "'-'.: ~ _____~ 
I P90 = $ 4,84~lIon ..'- ... ~ 

"'- v/ 
C;:::~, /' 

~', 1"'-.. 
: P75 = $ 4,367 ~jjl cf~ /~ ~v7 

L~~( // 
, '" '~/ 

~ '" 1 ~, 
I 

_ 
.; i':.! ,,-,'~ / 

I P50 - $ 3,885 ~ hon^ /~~ , 
'-"'- , ~, 

<~ ~ If' 

- ~') / 
"'""~ / 

/- ....... , 
: P25 = $ 3,46,9;Milli h~ I-~ , 

... , 

~~I-#' / 

H ;~ 1('\ 
1--- ./ P10 = $ 3,140 ~~~n /jLv 

~

Tactical Risk 

Cdn$ Millions

P90 4,846 
P75 4,367 Predictive 

P25 3,469 Range 
------------- 

P10 3,140

Estimate: 

$ 3,359 Million = P19
.....

....

0% 

2,000 

PRIMS"
2,500 3,000 3,500 4,000 

Millions of Cdn$

4,500 5,000 5,500 6,00
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~na!sgrl Tactlcal~Rlsk AssessmlntllsP~~:3~~~-~:
lC'WER CHUJlCHllI. PilClIffT

100%

90%

80%

70%

60%

~
:c

50%III
.Q

e
11.

40%

30%

20%

10%

LCP - Muskrat Falls '" ~isk Resolution@9 
Tactical (Cost Estimate) Risk Assessme \ 'l~V 

A~~
I L( " ~ ---

~ ~ """"

I P90 = $ 3 309~" illio~
I ' '\': ~~ iii"""

.....

I C;::::~, /
I P75 = $ 2,911.;M) l O!h l~ to.'
I rr/" /I

L~~( ~ V
, '" '~/ Tactical Risk

~ '" J) / Cdn$ Millions
~ ~ / P90 3,309I P50 = $ 2):sfi MlI i~,:::.:I ")~ P75 2,911 Predictive

'-" , -....

<~~ / P25 2,193 Range
-------------

- ~,) / P10 1,937

"'""~ /
/- "

I P25 {.$ 2,1!i3~illi n 1==-:;' /I
. ..

~~I-#' /
~'I P10 =\\1,937 ~illion I ...

Estimate:I 7
......

'-~ ~.# ..... $ 2,215 Million = P26
'"'F' -"~

0% 
500 

PRIMS"
1,000 1,500 2,000 2,500 

Millions of Cdn$

3,000 3,500 4,000 4,50
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~na!sgrl Tactlcal~Rlsk AssessmlntllsP~~:3;~~-~:
lC'WER CHUJlCHllI. PilClIffT

100%

90%

80%

70%

60%

~
:c

50%III
.Q

e
11.

40%

30%

20%

10%

lCP - Island link '" ~isk Resolution@9 
Tactical (Cost Estimate) Risk Assessme \ 'l~V 

A~~
L( "....
~ II

P90 = $ 1,827 Million 
I .....~~, v

""~ ~
~~,

P75 = $ 1,569 Million I~'7~
-

, "~.... /

L~~ ~
, ~,. '~ Tactical Risk

til '" l Cdn$ Millions

.tin I~ ~~ P90 1,827
P50 = $1,334~!  n AI ~ 1 P75 1,569 Predictive

'-" ,

<~~ If P25 1,137 Range
-------------

- ~,) J P10 991

"'""~ I
/- ,.... ,

I P25 = $~(137 Mt1lio)l> 1:- ~ JI
. ..

~~I-#' I
,I I( ~ I ....

I P1~  $ 991 .r 
iIIion I:----..,.r/ ~ Estimate:

'-~ ~.# ..... $1,144 Million = P26
'"'F' ./

0% 
-500 

PRIMS"

o 500 1,000 1,500 

Millions of Cdn$

2,000 2,500 3,000 3,50
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~na!sgrl Strategic~Risk Asse'1Ifr"c;~
lC'WER CHUJlCHllI. PilClIffT

Basis of Assessment
I The Strategic-Risk Assessment does not \ consider the impact of tactical risks (i.e., 
estimate contingency) on the costs of the 
Lower Churchill Project. This assessment 
dealt solely with Capex issues; revenue 
and Opex issues were noted for the 
economic model. 

I The strategic risks for the Muskrat Fal~~ R{ant I 

and the Island Link were identified~. ~,~ 1 framed on a preliminary basis b~~~ ICO 
team. West~ey consultan~s met w~"f al~or 
representatives at Nalcor s S~tln'!& office 
to discuss possible outco~~oth the ( 

I Unmitigated and Mitig.at 
I 

cas s. The final 

ranging was perforn(' dJb~e Nalcor 
team, but it was ~e~ questioned by 
the Westney participants. The Monte 

J Carlo simulation was run by Westney. 
I 

_

Strate ic RisR\Ex ~ ure 

The ~~iSk Exposure is the range of 
the ~tS' bat might be incurred that 
~r h would not be incorporated into the 
es~te. A decision will be required as to 
bether these risks become costs in the 
timate or remain as Risk Exposure above 

the estimate. I 
Predictive Range 

P25 (mil) P75 (mil)
Unmitigated 
Risk Exposure $490 $852

Mitigated 
Risk Exposure* $187 $413

*Includes costs of mitigation. 
L All currency is in C$.
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~na!sgrl Strategic Risks COlilsidered1 F~is
lC'WER CHUJlCHllI. PilClIffT

Key Risks I Potential Benefits Bold Comments 
are M$gations 

"" A

00. "t" I " 

~gamza 
lona experience 

and resources for a project 
of this size 

I

Or anizational Risks A ~ '\ 
Processes, Resources, and Goifr~nce \> 

Specific experience of large hy~~ proj~t 
Mitigation represents earl ~a~ gressive effort to 
address each issue L ~ 

. Recruiting experlenc~9 peo Ie 

. Installing best ~~(~ic.%9r;;cesses and governance 
Plans to)p-~~~ ed consultants and contractors 

I Q-te' face~Risks

OTime required und::Jr I Crown Corporation rules 
to gain approval

- Dela(' d ~cisi s eading to schedule slippage 

a~  Q~~Creases 
- LOSs~( v~dor and contractor interest 
- ~}eam morale 

~~~ation - Communicate impact of issue to 
..--. 

\." ;'takeholders and proactively work at executive level 

Financial Risks

o Increased interest rate spreads 
Preferred financing instruments may not be available 
in quantities or on terms and conditions projected 
Little mitigation possible

Changes in the financial 
market

July 2010 Confidential - Nalcor. All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$0 to $50 
-$50 to $10

$7 to $20 
$4 to $10

Not Applicable
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~na!sgrl Strategic Risks COlilsideredmFXMfi;Sis
Bold Comments 
are M$gations 

"" A 

~ .".'1' 
I Financial Risks ~ \~ 

o 
I . 

expenditures (e.g., U.S.$, Kr ~r, ~ Q) 
Forehlgn cu~rekncy Potential for 10% swing in exc~~ra~s exc ange rlS 

4ii -----------~-------------------------~---~~~~~~;~-~:~~~~:~;;~~~~:;~~:rr~~~~~~~~--------------------------- 
I Risk. P~emium for contractors ~(tv ' ~0{SV'" 
obtaining lump sum contracto~n~\Jenddp creditworthiness continues to be a 
contracts conc~or ~~~financiers Red~~~ re by using independent risk brokering 

to~r~ye risk allocation and/or increase equity ,~~  n 
Commercial Risks

lC'WER CHUJlCHllI. PilClIffT

Key Risks I Potential Benefits

 oncern about time to secure agreements to support 

mancial close 

Mitigate potential exposure by awarding engineering 

contract at Gate 2b only when clarity on market access 

is available 

Risk is not entirely within Nalcor's control, thus some 

acceptance of this risk is required

I Extra year required to 
secure long-term PPA's

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

-$100 to $100 
$10

Not Applicable

Not Applicable
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~na!sgrl Strategic Risks COlilsidered1 F~is
lC'WER CHUJlCHllI. PilClIffT

Bold ~omments 
are Miti~tLon .., 
A~ 

1 Commercial Risks t"'''' \( ~ ~v 0- Federal government visible sfiQQort ~~e project in any , Federal government form would benefit the CO~f~'de~~'n the market that the support for generation and ~ 

t .. . t 
project will proceed ~ 

ransmlsslon proJec s   
. 

~ 

- 

Active 

pursuit 

of 

~_~ecutive 

management 

~----------------------------------------------------------------~,------------------------------------------------------- 

OCh 

. 

k t 

I 

- 

The 

power 

4=;;;~hiS 

project 

could influence new 

angmg power 

mar e 

routes 

and~.a~ij:ies 

,br 

power 

sales 

portfolio requires changes 

.. 

~ 

,,~ 

"\. 
. .. 

in 

project scope 

Mltlga 

. 

.~ 

e~agmg 

counterpartles 

and 

valldatmg 

proi~ 

t~.l~pe 

a~sumptions 

ASAP and 

maximizing 

Fr~,,~.'\.,Loading 

prior 

to sanction 

I. 

~ 

9HSERisks 

o 

I 

O~emote 

and difficult site 

I 

G~~d 

HSE 

rec~rd 

is 

(J 

~ 

ultiple 

work faces 

critical for 

project 

success 

_ 

Potential for contamination of river 

- 

Mitigation 

includes 

early 

and 

proactive 
program 

to 

promote 

and secure commitment to best 

practices 

Engage 

and retain contractors who are leaders 
in 

safety 
pe ormance

Key Risks I Potential Benefits

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

Not Quantified 
in Analysis

Not Applicable

$0 to $100 
$10 to $20
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~na!sgrl Strategic Risks COlilsidered1 F~is
Bold Comments 
are M$gations 

"" A 

~ 

En ineerin I Technical Risk$ \~ 
Limited capacity within NL for hyd s~sulti~~ need to 
mobilize resources outside th~vin~ 
Hydro design market level<>~~ not seen since 1988 
Many reductions in h~d en~~-efihg resources in last decade ~ 
Mitigations include: / 

  Taking earl~ggr~iVe 
action to secure required 

engineerlg competencies and resources 
  

S~~~~g 'uf!i.9~~t 
time for engineering completion prior 

to; '~art of~onst/ ction   
~,ele.P'^entin),a project-wide Quality Management System 

~n<(mbed 

QA requirements in all contracts 

--------------------------------------------~-~------------------------------------------------------------------------- 
G  I - 

~ny 
fir ts: 

Submarine cable crossing 

0 

~ Buried shore approaches due to icebergs 

of Strait of Belle Isle 
. Weather window very short 

c; 

. Sea currents at 5 to 7 knots will be very challenging 
J Viability of trenching technology is questionable 

Limited capacity of installation vessels 

Mitigations include: 
Evaluate all available opportunities as soon as possible 
Engage best consultants for subsurface conditions 
Additional studies, particularly on trenching technology

lC'WER CHUJlCHllI. PilClIffT

Key Risks I Potential Benefits

e
. Availability of resources to 
achieve a quality design

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$10 to $35 
-$10 to $10

$0 to $100 
$0 to $50
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~na!sgrl Strategic Risks COlilsidered1 F~is
lC'WER CHUJlCHllI. PilClIffT

Bold f.~mments 
are Mltift~ion.~ 
A~ 

En ineerin I Technical  's~ \ 

. Re nt installations in EUroP~~ ~ng ~Ults 
Faults in submarine cable Faults in buried Belle ISle~xpensive to repair 

l during commissioning 
and 

I - Mitigations includ~e'ng~con~rvative robust design post installation 
. ,,'-_ . 

'. 
USing lessons lea~ e2om~cent installations 

- Evaluating inSU[anc~ge ----------------------------------------------------------<~~~----------------------------------------------------------- 
G - Many hydr~e~r'('OtEtCts 2jive had reliability issues in recent System reliability during years / ,~-.. V 

commissioning and Eng~"eri ced engineering contractors 
start-up - CO' td..u~ystem studies 

- <\.~~mmercial insurance products 
EnNiT  tmeotal A rovals & Permittin Risks 

)}9hIY problematic 
Regulators decision-making process 
Use of process to protest project 
Alternatives requested 

Bolster team resources to allow for efficient 

management and support of the EA process 
Step up consultation efforts, esp. wI aboriginal groups

Key Risks I Potential Benefits

CDseCUring generation 
I 
project release from 
Environmental 
Assessment

p-
July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$0 to $120 
$0 to $50

$0 to $75 
$5 to $15

$0 to $30 
$0 to $5
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~na!sgrl Strategic Risks COlilsidered1 F~is
lC'WER CHUJlCHllI. PilClIffT

Bold ~omments 
are Miti~tLon .., 
A~ 

Environmental A rovals and Per, iH.'n \~Risks 

Design changes may be req'r:~.... resul :f 
environmental concessions 

Work to understand issu~~-an a commodate realistic 
solutions early in j7'rg pr~'fess to minimize 
downstream effect~o' proc ).ement and construction 

----------------------------------------------------------~- ---~- 
-- --------------------------------------------------------- 

G 

~ 
- Due to chang s"the  "sign may no longer be consistent 

Unantici~ated design with con)e~{ '~SIY submitted for regulatory approval cha~ges Impact screep10r iss'lE!.s early and try to work acceptable 
environmental ~rocess So~uti~fttat   oid schedule impact 

- Incl~e ~Manager in approval process for design 
~~ 

I 8' Stakeholder Risks Gs h d- I' t d- t -0'----'" atification delay due to non-alignment within the Innu 
c e u e Impac ue 0 community 

delay in ratification of IBA 

I by labrador Innu Nation J - Maintain close ties with aboriginal leaders and be 
_ 

responsive to the needs of various aboriginal groups

Key Risks I Potential Benefits

G
I 

Environmental process 
impact on design

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$0 to $10 
$0

$0 to $30 
$0 to $10

$0 to $20 
$0 to $10
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~na!sgrl Strategic Risks COlilsidered1 F~is
lC'WER CHUJlCHllI. PilClIffT

Key Risks I Potential Benefits :~d~g;~~~S 
I Stakeholder Risks A ~ ~ 
CD Other aboriginal groups may CI~~ ~c~tc'6nsultation during the project EA process~~hiC~hqy result in the EA I lack of support from other process being stayed ~ aboriginal groups 

_ Aggressively engag~n~l)nsu all potentially 
impacted abOrigina~p~ 

protest FOCU~..~ ~ett~~alcor's message out on the benefits of~~~~ect 
Nll,skr tF lls Construction Risks 

G I -' a~try consolidation and lack of hydro activity for 20 years 
A, "I b"l"ty f "d 

ti s limited available and viable contractors 
""val a I I 0 experience 

I 
- Engage worldwide market and "sell the project" to 

stimulate interest 

Use innovative contracting strategy to make project 
attractive to contractors with risk I benefit balance

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$0 to $20 
$0 to $10

$0 to $25 
$0 to $10

$0 to $50 
$0 to $10
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~na!sgrl Strategic Risks COlilsidered1 F~is
lC'WER CHUJlCHllI. PilClIffT

Muskrat Falls Constructioo.Jti$k$ 
Conditions of project finance w~ ,and ~~ractors be 
creditworthy for value of scop~ 
Proacti~e program to e~cat~~tractors on issue 
Work with contrac,~to ~Ifable partners or underwriters \..'-./ ~ 

- Consider thi~n\~^ntract package definition ---------------------------------------------------------~~--~~----------------------------------------------------------- ED 
. . .. 

- WOrldwidJ' ~~l:\!\  ~ at historic high with peak early next 
Availability of qualified deca~ ... how~ve(.  ue to recession there is a forecasted constru~ti.on management slow l~~r t~short to medium t~rm 
I supervision ~, ~~. ... 

I 
- Est \l..!{~enefltlreWard relationships with contractors 
- ~vecruit Newfoundlanders home 

-----------------------------------~~--- --~---------------------------------------------------------------------------------_. G c;Untractors will not take unknown geotechnical risks without Site conditions worse tha prohibitive risk premiums 
geotechnical baseline - Maximize geotechnical investigations to determine 

I conditions as well as possible before bidding

Key Risks I Potential Benefits Bold Comments 
are rii+'igations 'II,~", A

G Ability to use 
Newfoundland & Labrador 
contractors due to lack of I creditworthiness

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

Not Applicable

-$100 to $50 
-$100 to $10

$0 to $75 
$0 to $75
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~na!sgrl Strategic Risks COlilsidered1 F~is

Muskrat Falls ConstructionBl$~s\ 
- Current worldwide peak constn~.9~,,\~ver~ '~2011 

Actively recruit Newfoundla~rs h~e 
Recruit supervision tharOl"k~ell with Newfoundlanders~ ~._ 

~ 

- Negotiate a labor ~ee en hat supports trade 
flexibility r .i 

----------------------------------------------------------- -~~-~--------------------------------------------------------- G - Remote jobsit~nd Ie s desirable work 
Availability of unskilled 

- Prom~ ~~rt~y for training and advancement 
construction labour - Lev~,g.Pfond~tilized labour pools 

- ~mpetitive opportunities for locals 
.\.., ro Turbine Su lier Risks 
~ 
'Seller's market" worldwide - order books full for 2010 

North America declining in importance as market 

Actively engage the two existing "bankable" suppliers 
Explore contracting model and risk allocation strategy 
Decide early on strategy and selection of supplier

lC'WER CHUJlCHllI. PilClIffT

Key Risks I Potential Benefits Bold Comments 
are M$gations 

"" A

G 
Availability and retention 
of skilled construction 
labour

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$0 to $40 
$0 to $20

Not Applicable

$0 to $50 
$0 to $50
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~na!sgrl Strategic Risks COlilsidered1 F~is
lC'WER CHUJlCHllI. PilClIffT

De-escalation I Inflation  isk$ '\ 
Driven by global demand with f~~iffiC ~'6 predict 
Need to consider hyperinflati~due 't~gnificant barriers to 
entry in the specialty sup~~tPlace 
Monitor market and ~de~n~PPIY I demand 
balances for 900d((an;t?a~iaIS 

Trans, - .S$i~O~a sks 
\ 

Limited numlS~ qu ~ified transmission contractors 
Resou~ ~~i?e~s very large compared to supply Acti~~rs~otential suppliers worldwide 
Ph~~~~ transmission build in order to flatten ~'~ e~mands 

- ~tiV t~upport training of linespersons 
.-----------------------~------------Q---~-~---------------------------------------------------------------------------------- GL" "t d b f HVd 

l - B siCallY two suppliers and installers of subsea cable 
I 

Iml e num er 0 c C; . .. . 

specialties suppliers and 
- Location (especially Strait of Belle Isle) challenging 

installers - Tight weather window for installation 
~ 

I 
_ Optimize packaging strategy of HVdc specialties 

equipment and services to entice key players 
Select and engage early to ensure availability

Key Risks I Potential Benefits Bold Comments 
are M   'aations 

~, A

G
De-escalation I hyper- 
inflation risks

GAvaiiability 0; experienced ~ 
high-voltage contractors 
and skilled labour

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$0 
$0

$0 to $100 
$0 to $20

$0 to $50 
$2 to $35
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~na!sgrl Strategic Risks COlilsidered1 F~is
lC'WER CHUJlCHllI. PilClIffT

I 
e

Bold Comments 
are rii+'igations 'II,~", A 

Transmission Risks", ~~ 
Sea-return electrodes faced cha'~es ~~r jurisdictions 
S' 'f' t bl' ('I....d ,~, t Ignl Ican pu IC concerns raise regar~lng access rou es 

Habitat destruction in the~:~o submarine cable 
Work to understan~4fn~b tr:raental issues and promote 
realistic SOlution~~Tin I.)? design process 
Complete ea,9F.~e,g:Ulesktop studies on potential 
design ch:~tS thanth~EA could recommend 

t  ,e 1' li er Risks 

- C~~n, ~ineering and construction schedule assumes ~~of\qUity injection by 2013 
- ~~~~no-go decision regarding equity spend is in late 

ao~ - concurrent with the next provincial election when ~er could be an unwillingness to commit to spending 

C; 
- 

' 

nsure early and ongoing alignment with the 
Shareholder on all aspects of the project 

- Seek early commitment and release of capital for 2010 
activities

Key Risks I Potential Benefits

Island Link EA results in 
late design changes

-UnWillingneSS of 
Shareholder to fund early 
construction on equity 

L 
defers construction

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$0 to $50 
$0 to $25

$0 to $50 
$0 to $25
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~na!sgrl Strategic Risks COlilsideredmFXMfi;Sis
lC'WER CHUJlCHllI. PilClIffT

Key Risks I Potential Benefits Bold Comments 
are rii+'igations 'II,~", A

Environmental Assessmen~~$k$ 
Federal government decisions o1hY~Et an '~el of federal 
EA required have not yet bee~..ade ~ 
Uncertainty re: type and 1~lectrodes 
Uncertainty re: con~~r s~a option for SOBI 
Make a strategic  \CS;'.1n ~ ))0 with a Comprehensive 
Review rather)~"{'~r.~ning Study to avoid recycle 
and sChed~IiPpagW' 
Increase ~I<~\~ consultation activities 

Ellte'- rise Risks 

G O~F Hi philosophy for the Maritime Link and Island Link 
, Uncertainty on commercial ~Fy-e etermined; Emera and NB Power are potential 
structure for transmission a ~y partners I - /ncertainty also exists as to whether this will be a merchant 

C; 
I r regulated asset 

- Identify and evaluate all plausible options and develop 
recommendation based on alignment with Nalcor's and 
the Province's strategic objectives 
Aggressively engage Emera and NB Power

e
I Delay in the release of the 
Island Link from EA

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$0 
$0

$0 
$0
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~ na!sgr I Strategic Risks COlilsidered1 F~is
lC'WER CHUJlCHllI. PilClIffT

Bold Comments 
are rii+'igations 'II,~", A 

Technology Risks A ~ 
Technology maturing for overhe~~stem~~lication - one 
existing overhead system bui~~ric~~owever, currently 
not fully proven to opera~wit~i!t!~cification 
Fallback to LCC tech99to9~ts4'n the need to install 
three 80 MVAR sY~'?29 S ~ndensers and additional 
system reinforcemen\~n ! frisland 
Monitor tec~gf~el Pl pment I evolution and adjust 
project di{ttct ~ a<<7prdingly (there is time for the 
techn~gy~g~!9tbe worked out) 
Acti~.~YF ~gq') three HVdc vendors to study solutions 
fo c~

Key Risks I Potential Benefits

I 
e 

Failure of application of 
VSC HVdc technology for 
Island Link

July 2010 Confidential - Nalcor - All rights reserved Westney Consulting Group, Inc.

Impact (Millions) 
Unmitigated 
Mitigated (including 
cost of mitigation)

$0 to $200 
$0 to $200
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~na!sgrl Stl/'8tegl~Risk Expoi ;;;:~c;~
lC'WER CHUJlCHllI. PilClIffT

100%

90%

80%

70%

60%
~
: 

50%ca
,g

e
D.

40%

30%

20%

LCP - Muskrat Falls & Island Link '"  isk Resolution@9 
Mitigated and Unmitigated Strategic Risk Asse::~ V

Incremental Risk Exposure 
above the estimate and 

I tactical risk exposure

P75 = $ 852 MillionP75 = $ 413 Million

P50 = $ 667 Million 1 

---""=,,L..:_-=--=--:c...___ 

Unmitigated Strategic Risk 
\ 

Cdn$ Millions I 

P90 1,034 
P75 852 Predictive I 

r 
~~ 

- - 
~9~ 

_ _ 
~!.njJ!'" 

__ 

P10 350 J

P50 = $ 290 Million

Mitigated Strategic Risk* 
Cdn$ Millions 

P90 540 

P75 413 Predictive 

_ 
~~ 

_ 
_.! 81_ 

_ 
~!.njJ!"'__ 

P10 96
'- --

P25 = $ 490 Million

10%

*Includes cost  t~itig,tion.
0% 

-1,000 

PRIMS"

-500 o 500 1,000 

Risk Profile: Millions of Cdn$

1,500 2,000
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~na!sgrl Unmitigated Risk Expdltl N::~c;~
lC'WER CHUJlCHllI. PilClIffT

100%

90%

80%

70%

60%
~
: 

50%CIS
,g

e
D.

40%

30%

20%

10%

LCP - Muskrat Falls & Island Link,"  iskReSolution@9 
Unmitigated Strategic Risk Assessme ~ V

Incremental Risk Exposure 
above the estimate and 

I tactical risk exposure

Unmitigated Strategic Risk 
Cdn$ Millions 

P90 1,034 
P75 852 Predictive 

~~ 
_ _ 

~9~ 
_ _ 

~!.njJ!'" 
__ 

P10 350

P75 = $ 852 Million

0% 
-400 

PRIMS"

o 400 800 1 ,200 

Risk Profile: Millions of Cdn$

2,001,600
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~na!sgrl Mitigated Risk Exposttr,k":~c;~
lC'WER CHUJlCHllI. PilClIffT

100%

90%

80%

70%

60%
~
: 

50%CIS
,g

e
D.

40%

30%

20%

10%

LCP - Muskrat Falls & Island Link,"  iskReSolution@9 
Mitigated Strategic Risk Assessmen ~ V 

~
Incremental Risk Exposure 
above the estimate and 

I tactical risk exposure

"'- 

~25 = $ 187 Million

Mitigated Strategic Risk 
Cdn$ Millions 

P90 540 

P75 413 Predictive 
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~na!sgrl
lC'WER CHUJlCHllI. PilClIffT

July 2010

Strateglc~18k 1romadd"CH"c;~

Muskrat Falls & Island Link - Key Strategic Risks ;0} Risk Resolution@ - 

P25 - P75 Predictive Ranges

R34: Failure of Application 

of VSC Technology

R12: Faults in 

submarine cable

R11: Submarine cable aussing 

of Strait of Belle Isle

R9: Good HSE record is critical for 

project success (includes road issues)

R28: Availability of high voltage 
contractors and skilled labour

R4: FQREX

R23: Site conditions worse than 

geotechnical baseline

-100 -75 -50 -25 25 50 75 100 125 150 175 200

Millions of Cdn$
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All Values in 

~ C$ Millions 

Miti ated PrediGti\[~a1 e P25 to P75 
* 

P25 

17 

'" S~~iefl vs. Geo. Baseline 6 

4 

~ ... Strait of Belle Isle Crossing 4 

~ .. Faults in Submarine Cable 4 

~ Ltd. HVdc Suppliers/Installers 4

~na!sgrl Strrategic~Risk ExposU i'Is":~c;~
lC'WER CHUJlCHllI. PilClIffT

Mitigated Strategic Risks 
with Significant Impacts * 

P75

176

66

44

44

43

31

~ EA-created Design Changes 2 22

r Project ed Risk Exposure 
Predictive Range: P25 = $187 to P75 = $413

*Values may not be added 
to give total exposure.
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~na!sgrl Muskrat Falls Project - CE-52 
Page 57 of 59

lC'WER CHUJlCHllI. PilClIffT
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~na!sgrl Predictive Range Muskrat Falls Project - CE-52 
Page 58 of 59

lC'WER CHUJlCHllI. PilClIffT

Predictive Ran~: The term predictive ~used 
throughout this report when des~~ ~e results 

of Monte Carlo simulations f~lf~pes of risk 
assessments. Specificall~ ~ dictive range 
refers to the P25 to P7~& of results for a 

given assessment. B~} the predictive range is comprised Of~* e 50% of the results, 
. 

it i~ usually t~~ht to be the most releva.nt 
Indicator oN@1J 'e outcomes when assessing 

Qir10deled situation. 
C;
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~ na!sgr I Weather Windows for Time~MillsX   ities
lC'WER CHUJlCHllI. PilClIffT

The following weather windows are used in the Tim~naIYSis: 
July 1 - September 30 

2) Task 40: North Dam (Foundation ~ 
Task 43: South Dam (RCC) ~ 

May 1 - November 15 ~ 
3) Task 61: SOBI Cab~~ey 

Task 64: SOBI ~tallation 
June 15-00'f5 

4) Task 6Ejize SOBI Cable Protection Scope 
May 1 - O tober 31
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