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Please see attached the feedback from Nalcor on our draft interim report.

From a process perspective, | plan the following:

- Team to review the comments today and:
0 prepare an updated draft incorporating the factual updates from Nalcor’s comments
0 review Nalcor’s requests for non-factual changes and develop a position

- Team to review with Mike Kennedy @ 8.30 tomorrow morning to agree EY position

- TCand MK to meet with Nalcor tomorrow morning @ 10.30 to discuss the report

- Tomorrow afternoon, we will issue a draft report to GNL for the meeting Wednesday

morning

If you have comments in relation to the Nalcor feedback, then please email me by close of play
today so we can consider this in the review with Mike tomorrow morning.

Thanks
Tim

From: PHarrington@lowerchurchillproject.ca [mailto:PHarrington@lowerchurchillproject.ca]
Sent: Monday, February 29, 2016 4:16 PM

To: Tim Calver

Cc: Michael Kennedy; StevePellerin@lowerchurchillproject.ca

Subject: Feedback

Tim

Please find attached a scanned copy of hand written comments to the PDF document plus a
word document that consolidates our feedback to you/ | trust you find this helpful

Regards Paul

Paul Harrington

Project Director

PROJECT DELIVERY TEAM

Lower Churchill Project

t. 709 737-1907 c. 709 682-1460 f.709 737-1985
e. PHarrington@lowerchurchillproject.ca

w. muskratfalls.nalcorenergy.com

You owe it to yourself, and your family, to make it home safely every day. What have you done today so that
nobody gets hurt?
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[bookmark: _GoBack]General Comments

As discussed previously, we had understood that there would be a paragraph or two to provide context regarding EY's observations regarding Safety Performance, Project Management organization, comprehensive processes and procedures etc.  Basically, include a preamble that addresses all the good words that Michael Kennedy provided to the Oversight Committee (OC) and to our CEO. 

We have an obligation to notify our contractors who are publically traded of any negative commentary that would be contained in publically released reports - so we would be greatly appreciative of seeing the report you send to OC that would become public so we can honour that commitment

We would also request an acknowledgement (if you agree with the sentiment) that Nalcor have been cooperative, collaborative and have provided data, reports, information as requested by EY.

Specific Comments 

Attached is a scanned version with handwritten notes.  The following provides further explanation for these comments.

· Page 4 Executive Summary point 1.2 – In September 2015, there was a Project Cost Update – not a full schedule re-baseline.  As you know, we cannot do that until we have a commercial settlement with the CH0007 contractor.  Ed Martin said that a project schedule re-baseline would be when we have that settled. 

· The table in point 1.2 – The Milestone 14 Nov 2017 should be "Ready for Power Transport Labrador to Newfoundland" and the 30th Dec 2017 (not 10th December 2017) Milestone "First Power from Muskrat Falls”.  This also applies to the table on Page 8.

· Page 4 Executive Summary point 1.3 – The statement that the September 2015 Forecast “is not reasonable", is not quite accurate.  It was reasonable at the time it was prepared with the information available to Nalcor.  Please consider the following.... "The overall conclusion of the Review is that the September 2015 Forecast is no longer considered reasonable because of events that have occurred since that date."   Also, it would be helpful to further provide context to point 1.3 by including point 1.4 text into 1.3 as follows:

· "The overall conclusion of the Review is that the September 2015 Forecast is no longer considered reasonable because of events that have occurred since that date.  Nalcor has identified and documented cost and schedule risks since September 2015, including those noted below.  Nalcor is currently undertaking a quantitative cost and schedule risk analysis  to quantify the impact of these potential risks, the completion date of this full project cost and schedule risk analysis is contingent on the conclusion of the commercial discussions with a major project contractor".

· Page 4 Executive Summary point 1.3 bullet #1 – The responsibility to provide project schedule updates resides with Nalcor and GNL - to date Nalcor has stated publically that the First Power date of late 2017 is delayed and is under review-  whilst internally we have a view we have not released any specific number of months publically and therefore we respectfully request that EY revise the first sentence as follows:

· "The Muskrat Falls Generation ("MFG") civil construction of Powerhouse is currently estimated to be behind schedule and is under review."

· Page 4/5 Executive Summary point 1.3 bullets #3 and 4 – For context and greater clarity please consider the following:

· It is mentioned in the body of the report that Nalcor has Liquidated damages in place for both the HVDC  and Convertor Contracts also that there is no apparent cost risk to these contracts- including those key points would help to balance the two bullet points.

· Page 5 Executive Summary point 1.5 bullet #1,2 and 3 – Since these bullets refer to the QRA we wish to clarify the following:

· Bullet #1 – We will be including strategic risks in the QRA and subsequent cost and schedule forecast;

· Bullet #2 – We will be including the potential impacts into the forecasted project cost and schedule; and

· Bullet #3 – We only have one contract to award so the statement is no longer relevant.

· Page 6 Point 2.2 – Please consider removing the last sentence regarding SNC.  In fact, the CM part of the original contract was an option so it is not strictly true to say we changed and this point is not relevant to the scope or the report at this time.

· Page 7 point 2.3 – Please be aware that the statement made is not correct. Hydro Quebec Phase 2 is longer than LIL as is Bipole 3.  And Bipole 1 and 2 are approximately 900 and 950 kms in length respectively – similar in scope.

· Page 7 Point 2.4 – The Graph should not be labelled Project Baseline 1 and 2.  More correctly, it should be labelled AFE Rev1 (June 2014) and AFE Rev2 (Sept 2015).

· Page 7 Point 2.5 – The official Nalcor categories are as follows- this wording was carefully chosen:

· Market Conditions and  Market Pressures

· Reliability improvements and design enhancements

· Contractor performance and Project Management execution

· Page 7 point 2.6 – We suggest wording to be "the key target milestone dates in the September 2015 cost update have not changed since the Project was sanctioned. However, Nalcor has also stated in the September 2015 cost update that the target dates related to the Muskrat Falls First Power will not be met and are under review.

· Page 8 Point 3.1 – Regarding the final sentence ....As you are aware, the CH0007 commercial discussions were interrupted and are now scheduled to restart in the coming days subject to GNL approval of a mandate. We understand the need for EY to make this point however perhaps it could be worded better.

· Page 8 point 3.2 – We do not understand the meaning of this point perhaps you can clarify?

· Page 8 point 3.3 – The baseline was not approved in September.  The AFE Rev2 was approved and a cost update provided publically – the schedule was not updated other than to say there was a delay in 2018 for First Power and that Power from Labrador was still considered achievable in 2017.

· Page 8 Point 3.4 – It should be noted that the end March 2016 date is subject to conclusion of ongoing commercial discussions.

· Page 9 Point 4.1 – Please consider adding the following:

· “The Independent Engineer" and "Westney Consulting" to the primary sources of data.

· Page 10 MFG Civil Works Contract – This whole section is a concern because of the impact these statements may have to the Astaldi financial situation and share price - considering this Report will be made public just before the Contractors year end results. However if this section has to stand we have the following feedback:

· Point 5.5 – Please consider removing the $1.1Bn contract value we try and avoid contract values publically;

· Point 5.5 – Please consider wording of the last sentence "Delays to the Powerhouse and Intake scopes of work for this contract will impact other contractors, i.e. the intake gates, the turbine & generators and the Balance of plant Contractors”;

· Point 5.6 – Please consider wording as follows "Contractor performance at the start of the contract was poor and the volume of concrete placed is behind plan, specifically in the powerhouse and powerhouse intakes. A number of contributory factors have been identified by Nalcor, including but not limited to:

· Slower than required Contractors mobilization and ramp up;

· Inadequate planning and establishment of required infrastructure;

· Lower than planned concrete placement rates;

· Number of Contractor Project Manager replacements and Contractor Project Management personnel changes;

· Quality of Contractor Management resources;

· Overall Contractor performance, management and supervision; and

· A key feature of the Contractor Execution plan was the Contractor designed Integrated Cover System (ICS) which was intended to provide cover during winter with climate control, internal cranage cover and concrete distribution systems.  The ICS failed to be provided which significantly impacted the ability to place concrete during the winter months which in turn resulted in a requirement for increased labour during the summer months. The ICS has since been removed.

· Point 5.7 – Please consider the following wording:

· "Concrete placement performance was improved significantly in 2015, primarily due to intensive contractor performance management by Nalcor. Progress on the Intake and Powerhouse is behind the original schedule and is under review by Nalcor.

· Point 5.8 – Given the political and commercial sensitivity of this, we respectfully request you consider if this adds anything to the report.  It is not factually accurate as written and we can explain when we meet.  Would the report be less insightful if this was removed?

· Point 5.9 – Please consider wording as follows: 

· "The impact of these issues and impact to both cost and schedule were not quantified at the September 2015 Cost Update as commercial discussions with the contractor were underway and commercial sensitivity dictated that these discussions needed to reach a conclusion first".

· Point 5.10 – Please consider removing the word "known" and replace with "any". 

HVDC Transmission Line Contract

· Point 5.11 – Please consider removing the actual contract value.  Also replace the word "inaccessible" with "challenging" and remove the wording "including the Long Range Mountains" because it is just one of the challenging areas.

· Point 5.12 – The last sentence is not correct...we suggest considering the following wording:

· "Nalcor has advised this is largely due to Contractor Performance."  We do not consider geotechnical conditions have caused progress issues to this contract and the quality problems are associated with the HVac line, not in any significant way on the HVdc line.

· Point 5.13 – Please consider the following wording of the second sentence:

· "The physical distribution of the work also means that it is possible, at the Contractors own cost, to work on multiple work fronts to improve progress.  The Contractor is incentivized to do so by the Contract provisions to achieve the contract completion date."

· Point 5.14 – The statements regarding the Long Range Mountains and the higher proportion of more complex foundations and rework are not correct and we suggest that they be removed.

· Point 5.15 - Please consider replacing the word "contingency" with "schedule float".

Power Converter Stations Contract

· The correct wording should be “HVdc Converters Contract”.

· Point 5.16 – We suggest replacing the word "power" with "HVdc" and replace the wording "more than triple their" with "significantly increase their".

· Point 5.17 – We suggest replacing the word "would" with "could" and replace “for the transmission line" with "for the LIL/LTA energization and power transfer".

· Point 5.20 – We suggest replacing the word “approximately’ with “over” to be consistent with previous text.

· Point 5.22 – Consider adding the words “However planning for this activity is well advanced".

Other Considerations

· Point 6.1 and 6.2 – Consider adding the word “Management" in front of “reserve” for clarity.

· Point 6.3 – The wording should be in the past tense as follows:

· "At Sanction the following risks were classified as strategic".  As mentioned earlier, our current QRA includes all risks be they strategic or tactical.

· Point 6.5 – We request you consider removing "where they deem necessary".

· Point 6.6 – We do not understand how you have drawn this conclusion - we should discuss when we meet.
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1 Executive Summary

1.1 The Government of Newfoundland and Labrador (“the Client”) engaged EY on 14th
January 2016 to assess the reasonableness of the Muskrat Falls Project's' (“the Project™)
cost and schedule forecast, and identify opportunities to address any material/critical risks.
The sSefremgel 20\S
vwae A cost 1.2 The current cost and schedule forecast for the Project was set by the September 2015
LW @2ATE NOT o rebaseline-process (“the September 2015 Forecast™), which forms the basis for the EY
A CEEASELINE Loyiew (“the Review™) and is summarized in the table below:

Total forecast cost, including
contingency $7.653bn
fo\ueé mvst:od_ a jf‘- }lﬂys th y for i
LAGEADOL T NEWFDNIAN bfb eZtra Her 14'™" November 2017
FLes] Powe power gener th rom Muskpat
Frzowa smuselai” \é‘/ jectee r plént / 36% December 2017

nolonaar

1.3 The overall conclusion of the Review is that the September 2015 Forecast is net
cons | elonasl reasonabl The—pﬂnc,tpau.easgns—fﬁr'tmg-eonerusmﬂﬁﬁ-as‘fﬁbws

The Muskrat Falls Generatlon ("MFG") cont—FaeHox: civil construction of the Intake and
P dowhfeol et Powerhouse, Spithway tion=Bams is currently estimated to be IR2sl8sHGkths
;D Maza =t~ behind schedule. The dlrect and indirect consequences of this delay are expected to

ks have material impacts on cost and schedule that are not reflected in the September
frie Sephomtey 20s 2015 Forecast;

Andundng W the current contingency level representing 4.7% of the cost to complete?, or 2.3% of

total cost, is low for the current stage of completion of the Project. More than 50% of

erl“’“’ ‘i W% work on the Project has now been completed, and just over 40% of the construction

a vwe. et work has been finished. The majority of design, engineering and procurement work is

O sbw’fsl complete, however there is a significant amount of physical construction work
ok M""LU%% remaining that will be followed by commissioning and integration. This construction

"W‘h work is challenging in terms of its scale, time and geography and as such is exposed to

3 h‘s\oS, a wide range of execution risks;
PAY ot {
?‘\LLMA@\A there is a risk of delay to completion of the HVdc transmission line contract as a result

FaRS

ool o of a number of delivery challenges that have been experienced to date and the risks
M pjaeh w\sl‘ #  associated with the remaining scope, where full mitigation may not be possible; and
qe 1/
ey 5TS TS ¢ vug,aq enTe eonclus Town of e‘OMMﬁm«/{o&SMS)m iz nrajov
M contre chev.

' Does not include the Emera Maritime Link scope
2 As at the 31 December Reporting period compared to the September 2015 forecast
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there are delays relating to the engineering and procurement of the electrical power
convertor contract that have not been successfully mitigated. These delays have the
potential to delay the overall delivery schedule. . . . .
B8oM Ne contimets have ConTact pOWSTOMS wian et newhnz
1.4 Nalcor has identified and documented contract risks including those above. However, the
impact of these risks on cost and schedule are not adequately reflected in the September
¥*” 2015 Forecast. Nalcor is currently undertaking a risk assessment to evaluate the impact of
these risks, and will be preparing a revised forecast by the end of March 2016.

1.5 We have the following observations relevant to the conclusion above;

~N0"U’S{ e - risks defined by Nalcor as strategic and outside of the controllable scope of the project
rl\’\‘s%c:: ‘l Yo team are not allowed for in the financial forecast;
|atot- R A - the potential cost and schedule impacts of all individual risks are recorded in the
Se Twno Project's risk register but are not systematically reflected in the overall reported
WM iR forecasts for cost and schedule; and
no \emg s/ s : . ;

\_ some anticipated material cost variances have only been reflected in the forecast cost

aWwf.’}; y
when they are contractually committed. — ew v | Zewrder REWAAwnS

1.6 In addition to the above, we observed a need to strengthen project governance to provide
more effective oversight and constructive challenge to key decisions and planning.

1.7 The recommendations arising from the Review are as follows;
the Project should revise its planning and forecasting processes to explicitly include the

regular reporting of a fully risk adjusted final forecast of cost and schedule;

the Project Contingency should make appropriate allowances for all risks (including
strategic);

the sufficiency of the Project Contingency should be reviewed quarterly to assess
whether it appropriately covers all risks, taking account of the effectiveness of
mitigation plans and the likelihood of risks crystalizing;

there should be separation of the Project Contingency into an amount to be managed
by the Project team and an amount to be managed at a higher level of governance;

Project governance, financial control and independent oversight should be re-evaluated
and strengthened at the Project, Nalcor Board and Oversight Committee levels; and

Project reporting should be enhanced to enable more effective management and
oversight.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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2 Introduction

2.1 The Project is a multi-billion dollar program involving design, procurement, manufacture
and construction over a period of more than five years, across multiple continents and with
construction across multiple remote sites in Newfoundland and Labrador. There are three
main sub-projects;

Labrador Transmission Assets: includes 315-kV HVac transmission interconnection
from Muskrat Falls to Churchill Falls and HVac switchyards;

Labrador Island Transmission Link: includes £350-kV HVdc transmission connection
from Muskrat Falls to Soldier's Pond (over 1,050 km of Transmission Line) HVac to
HVdc converter stations, shore electrodes, and 30 km of 350-kV HVdc cable crossing
at Strait of Belle Isle (SOBI); and

Muskrat Falls Generation Facility: includes 4 x 206-MW (totalling 824-MW)
turbine/generators, dams/spillways, river diversion, North Spur stabilization, reservoir,
access road, and buildings.

‘Phase 1~ Muskrat Falls.

?l@;bradopl;land Transmission Unk and Maiitiieilink

- South Dam intake/Poweihouse | Transiton Daen . Spiliiay

2.2 The Project is being delivered through multiple separate contracts. Nalcor performs its role

through an integrated project team of approximately 400 people consisting of Nalcor staff,

$ee raln ( SNC-Lavalin resources and other third party consultants. This-is-a-change-from-the-original
Py approach where SNE--lLavalin—were—engaged—as—the—Engineering,—Procurement &

l\I\ "? H 1 1
ik il ¢ nstruction Management A
v Co uctio -HEPEM-)-contractor

2.3 The Project deploys proven technology, but the delivery is of a significant scale and subject
to challenging terrain and weather conditions. For example, the HVdc transmission line,

Confidential draft provided to Paul Harrington at Nalcor on 28™ February 2016
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2.4

whilst using standard technology, is-the.lehgest-such-construction-in-Nerth-America; with a
route that includes hun _kilometers—of remoteterrain-with-no-existing-access and
wil-be-exposed-toextreme weather-conditions-in—construction-and-operation.

More than 50% of work on the Project has now been completed, and just over 40% of the
construction work has been finished. The Project has been through two major cost
reforecasting processes since sanction, shown in the chart below.

Project Budget Evolution
8,500 -

7,653
7,500 -| 6,990 663

E 6,500 _ 6,202 788

= j Rl

< {

U 5500
| v i .
| 4,500 - i
5 3,500 _ SO SRR .~
i Project Sanction DG3  Project-Rebaseline 1 Pm‘,mmt/

(Aug 2012) AFE1 (Jun 2014) AFE2 (Sept 2015)

2.5 The main drivers reported by Nalcor for these cost movements were:

_—

id

rr/é }4 h/w re ¢fystal ized in contractor ricing;
= forftract /i labor productivity and the associat dagjﬁon/aip oject
méarzé(e g tion; a

construction desigh change!
ey hoo ale stalest vy Tho Sqatds
/N C(@&‘- wp daty TMaf™"

2.6 The key target milestone dates in the September 2015 Forecast have not changed since

the Project was sanctioned. Howeveri/the target dates related to the Muskrat Falls Power
Generation facility will not be met and are under review.

OFticiht. NAeer? cAreELocer ACE -

o MAICET ComuoiTiovs § MACHeT PEESIZES

o REUABILUTY M FPROVOUONTS § PESLGN ENHMULEM TS

O CONMALIEE POLFLOoMAN e ¢ [IZOSELT MAMIZMON ST
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3 Objective and Scope

3.1 The objective of the Review, as described in the Statement of Work ("SOW") dated January
14t 2016, is to assess the reasonableness of the Muskrat Falls Project's cost and schedule
forecast, and identify opportunities to address any material/critical risks. At the start of
the Review, it was understood that important elements of reforecasting for the Project

7 were ongoing, notably in relation to the MFG civil works contract. It was expected that the
%f‘] . [reforecasting would be completed by early February 2016, allowing EY to assess the new_
w baseline cost and schedule to be reported at the end of February/early March.

3.2 { During the Review, it became apparent that an additional set of reforecasting activities was

()W ongoing within Nalcor (specifically in relation to the Labrador Island Transmission Link

WT}Z&P ("LITL™)) and that the MFG civil work contract position would not be resolved within the -
Q originally intended timeframe.

3.3 Therefore, this report will assess the reasonableness of the Project's current approved cost
and schedule forecast - namely the baseline approved in the September 2015 Forecast
shown below: o5t uqpolaly.

Total forecast cost, including $7.653bn
contingency ’

& smjssion lines ready-for n
S& %J/zfﬁa‘?’}@@pﬁ/erh%‘; g 14" November 2017

s . ao™
Wl First power\generation fromMuskrat i
7o’ Falls hymic ponvgoplant 7" December 2017

3.4 It is acknowledged that many key risks and issues to the September 2015 Forecast have
already been identified and documented by Nalcor. In response to these risks and issues
Nalcor expects to complete their reforecasting process for the Project by the end of March

2016J.5w‘9¢zw ‘o tonclusitw of ¢omusvecatl by terad s,

3.5 EY will assess the reasonableness of Nalcor's reforecast cost and schedule once it is
completed and update this report accordingly.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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4 Approach

4.1 The Review has been based on data and information provided by Nalcor. EY has not sought
to independently verify this data. EY has had access to the Nalcor team; we have not had
direct access to contractors. Primary sources of data have been:

Nalcor and contractor monthly reports;
management presentations and follow up discussions;

specific data requests; and Lol

e | lapepslat ﬁﬁjimﬂ(‘
® WJSW (m‘g,‘,(b\m‘]
4.2 Due to the scale of the Project and the timeline and scope of this review, EY has focused on .

areas likely to be material to the overall cost and schedule of the Project. We have selected
10 major contracts based on the following criteria;

interviews with members of the Nalcor project team. /)

total monetary value;
spend to complete;
potential to impact other contracts; and

potential to impact critical path.

4.3 For each of these contracts, cost and schedule risk has first been considered at the
individual contract level. Individual contract risks may be partially or wholly mitigated at
the Project level through cost or schedule contingency. EY has assessed whether the
contract risks are appropriately reflected in the contract, project schedule and final
forecast.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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5

Material Cost & Schedule Risks

Context for risk assessment

5.1 Large projects such as the Muskrat Falls Project involve diverse and complex risks, which

5.2

5.3

change through the phases of design, procurement and construction. Part of the role of the
Nalcor project team is to identify, evaluate and, where possible, mitigate risks.

Nalcor invested heavily in upfront design and engineering to proactively manage risk in the
early phases of the Project. This approach has delivered benefit, as the degree of
engineering change observed through the Project to date has been low.

The scale, complexity and timeframe of the remaining Project scope mean that significant
risk still exists. Nalcor has processes in place to identify, evaluate and mitigate project
risks.

Risks to Cost and Schedule

5.4 The Review has highlighted risks in each of the following areas that are relevant to the

reasonableness of the September 2015 Forecast;

MFG civil works contract;
HVdc transmission line contract;
power converter stations contract; and

contingency level.

These are explained in more detailed below.

MFG civil works contract

5.5 The MFG civil works contract is the highest value contract ats§s=stbn. This contract involves

construction of a number of areas: Intake and Powerhouse, Spillway and Transition Dams.
The-deliverables_on_this-centract-are-required-to-allow-progress-en-ether-contraets e.qg.
instatation-andcommissioning-of theturbines-and-generators. Delags 3 Twa lnitnlios avad
Ponserhionse vl Tupecet OTusy conhruchors \o. Te vbudg gades, TG sets £ &MML::

5.6 Contractor performan}ce has been poor from the start of the contract and volume of assets p( f

con truct d is behind/plan. There h 7 a number of cov?trlbu ry factors cokreed
/slo con ract blh?én and famp up;

I}awer than planne productivity / (cubic mietre gf conc(/te placed/ nhour
expe ded)

changes in contr tor key perso nel;
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5.7 Monthly—p mance-improved significantly in the second-halfef 2015, i:;a;ijdue to
intensive contractor performance management by Nalcor. Pregress-on-this-contractis=12--
18-months-behind-the-original-contract-schedute:

ling winter work and all associated

——————————— ey

5 Thmucture was designed to protect Nalcor from any cost overruns that might

@Q M,ow/r be experienced by the contractor. This was achieved by including in the contract a
4 d/( < maximum value for labour which Nalcor would have to pay to the contractor. However, the
W payment mechanism is based on man-hours expended rather than m? of concrete poured.

/ﬁj’\/ \yu( This mechanism failed to capture the potential for poor labour productivity. Approximately

W one third of the concrete has been placed compared to the contractor receiving two thirds

KW‘JM’% gf the committed contract value as at December 2015. b
UC’V‘M s

_do% | ' ooz 1R Fp e
A 5.9 The impact of these issues to both cost and schedule have-not -been-refleeted in the

i September 2015 Forecastz pendj.ng,the-gu;tegme—qf—eﬂgeiﬂ g-diseussions-between-Nalcer
and-the-centractor. Ao (fowmeveiod olivecaatens v The Covtocetor i
turs-he %o@w mnl conss e S2nsc bz, covs el
Aleterlos e nealeol 5 Lo covottaloof i rat
5.10 The work to be performed under this contract is on the Project’s critical path so thesknewn G.u:) ’
schedule delay will directly impact overall Project milestones. This delay will also have a
knock on impact to Nalcor's project costs and to costs of other impacted contracts. The

scale of this aggregate cost impact is;in-excess-of the Project-contingency level.

HVdc Transmission Line Contract o The polontial b Qreced o, (ropest
Cot i buvet

5.11 The HVdc Transmission Line Contract is the second largest contract with-a=value=e£=5890M
and involves the construction of a 1,050 km HVdc transmission line from Muskrat Falls to
Soldier's Pond near St. John's. This route crosses remote and inaee?sible terrain inefuging
the—Leng—Range=Meuntains. The same contractor is also nearihg completion on the
construction of the HVac transmission line connecting Muskr?Fa}il’; to Churchill Falls under

a separate contract. ij :

5.12 In the first nine months of the 32 month contract duration, actual progress has been only
50% of plan. Nalcor has advised that this is due to geotechnical=eonditions, contractor
performance and-guality=ps ms.

robter

5.13 Recent contractor performance is improved and potential mitigation for some of the
schedule risk may be available by mobilizing additional skilled crews from the successful
execution of the HVac Contract. The physical distribution of the work also means that it is

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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5.14

3.15

st

possible, at exiua_g@.st-te—-th&contracton/to work on multiple work fronts to improve
progress. The (onArasfor s tacenhanizes 1o oo Se by ™we lowiraet—

PTWISTIMG 1D achmue The cwlacet conmuplotiom olelp:

However, risks exist to future schedule performance, including continued poor
performance from the contractor, weather constraints of—l-ong—Range—Mountain
construction (compounded-by-a-higher-propertion-ef-more-complex-foundation-installations
in this-area)-and-rework-needed to rectify guality issues on-towerfoundatiens. There is also
a dependency on weather conditions to enable access to particular areas of construction.

Performance to date and the ongoing risks described above create potential for a multiple
month delay to the contract schedule. This potential delay could be greater than the
contingeney included in Nalcor's Project schedule and so presents a risk to overall Project
milestones.

Hvetc

Power Convertor Stations contract

5.16

5.17

The pﬁﬁx%{rtconvertors are situated at either end of the HVdc line and convert the AC
current used in the existing distribution grid to the DC current used to transport power
from Muskrat Falls to Soldier's Pond and back again to AC current. Nalcor and the
contractor are currently forecasting delays to the mechanical completion of the convertor
stations with the Muskrat Falls delay being approximately two months. Mitigation plans are
being implemented to maintain the forecast and recover this delay; however, the
contractor would be required to mere-than-triple-their rate of progress to date to maintain
the forecast schedule. SiQuiieenty Inclen 2 Tuei-

Nalcor expects improved progress and the contractor is incentivized through the contract
to minimize delay. Nevertheless, based on past performance and the proposed work
forecast for this contract, there is a risk of additional schedule delay which would directly
impact the Project milestones for the transmission-tine.

LTH (L onsvgizealion cwel povas W}q,

Contingency Level

5.18

2,19

520

The amount of the contingency remaining at 31st December 2015 was $173M, which
represented 4.7% of the cost to complete, or 2.3% of total cost.

This contingency amount must cover any cost increases resulting from budget overruns or
schedule delays. The extent of Project completion and the complexity of the remaining
Project scope are relevant to the calculation of the appropriate level of contingency the
Project should hold.

PN
The Project is approximately 50% complete overall, with 40% of construction now

completed. Design and Engineering is almost complete and procurement is over 90%
complete.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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5.21 Nevertheless, the scale, complexity and timeframe of the remaining execution mean that
the potential for significant risk remains. Important scope items remaining to be completed
are shown in the chart below?:

e o e

Selected Major Contracts
Physical Progress as at 31st December 2015

Hvac Transmission Line

Turbines and Generators
HVdc Transmission line - Labrador ! }
North Spur Stabilisation
Switchyard Substations
. Spillway & Powerhouse Hydro-Mechanical
MFG civil works contract
Synchronous condensors |
Convertor stations
HVdc Transmission line - Island

North and South Dams

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Physically Complete Forecast Percent Remaining to Complete

5.22 All commissioning and integration activities have not yet started. These are a frequent
source of risks in major power projects. Hewenor plancs o M act
il RIG) s et cudvedco o . OW

5.23 Nalcor has identified and documented risks associated with all remaining scope including
commissioning and integration and there is opportunity to mitigate some of these risks. In
addition, the contract structures in place provide some protection for cost and schedule
risk.

5.24 Nevertheless, EY has concluded that the current contingency level is low based on the
remaining scope of work to complete and the degree of execution risk. Nalcor is currently
undertaking a Quantitative Risk Assessment (QRA) that should inform the amount of
contingency required.

® HVdc transmission line contract has been separated into two scopes for the purposes of the chart

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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6

Other Observations

 Namesp et

Planning for Strategic risks

6.1

M- Popedl

Sumnchm

6.4

The Project defines risks to be either tactical or ;trategic - the latter are those considered
by Nalcor to be outside of the controllable scope of the Project team. A quantitative
assessment of ‘strategic risks' was made at the/(ime of the sanction process but no explicit
allowance was made in the form of a quantified/reserve in the sanction budget.

The contingency in the September 2015 Forecast was only deemed to include the tactical

risks, and there is no quantiﬁed@e held elsewhere to allow for the strategic risks.
~ MWJ“—&Q/A)/I/*

Schedule risks - relating to bad weather, to the volume of work required to deliver the
powerhouse, (particularly given the challenging performance assumptions for
powerhouse concrete), and schedule challenges for certain sections of the transmission
line;

Performance risks - the risks of not being able to achieve the performance rates and
productivity assumed in the schedule estimate and the challenges associated with
being able to attract the quality of experienced front-line supervision required to
manage performance; and

Skilled labour risks - risks of budgeted labour rates being exceeded.

The crystallization of risks classified as strategic was the main driver for the cost increases
seen to date on the Project. Risks which would be classified as strategic are expected to
continue to impact the remaining scope of the Project.

Inclusion of Risk Quantification in the forecast

6.5

Nalcor estimates the potential cost and schedule impact of individual risks and records
them in the Project risk register. The Project team develops and monitors risk mitigation
plans where-they-deem-appropriate.

Nalcor regularly evaluates potential cost and schedule impacts of these risks but does not
develop an aggregate position, compare it to contingency levels or integrate it into the
Project forecast to provide a risk adjusted forecast.

Nalcor also seeks to identify and manage specific material cost variances but some
potential variances are only reflected in the forecast when they are contractually
committed or near to certain.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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7 Recommendations

7.1The recommendations arising from the Review are as follows;

the Project should revise its planning and forecasting processes to explicitly include the
regular reporting of a fully risk adjusted final forecast of cost and schedule;

the Project Contingency should make appropriate allowances for all risks (including
strategic);

the sufficiency of the Project Contingency should be reviewed quarterly to assess
whether it appropriately covers all risks, taking account of the effectiveness of
mitigation plans and the likelihood of risks crystalizing;

there should be separation of the Project Contingency into an amount to be managed
by the Project team and an amount to be managed at a higher level of governance;

Project governance, financial control and independent oversight should be re-evaluated
and strengthened at the Project, Nalcor Board and Oversight Committee levels; and

Project reporting should be enhanced to enable more effective management and
oversight.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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From: Tim Calver <tcalver@uk.ey.com>

To: "PHarrington@lowerchurchillproject.ca” <PHarrington@lowerchurchillproject.ca>
Cc: Michael Kennedy <Michael.Kennedy@ca.ey.com>, "StevePellerin@lowerchurchillproject.ca"

<StevePellerin@lowerchurchillproject.ca>

Date: 02/29/2016 01:49 PM
Subject: RE: Draft Interim report

Paul,

Can we make this a bit later please, say 10.30 as | won't get the chance the go though your
comments with Mike until the morning, as he flies in late tonight.

Thanks

Tim

From: Tim Calver
Sent: Monday, February 29, 2016 2:22:40 PM

To: PHarrington@Ilowerchurchillproject.ca

Cc: Michael Kennedy; StevePellerin@lowerchurchillproject.ca
Subject: RE: Draft Interim report

Paul,

This would work fine thanks.

We look forward to your written comments today and will meet tomorrow at 9.
We are just on our way now to your offices now to meet with Lance.

Kind regards

Tim

From: PHarrington@Ilowerchurchillproject.ca
Sent: Monday, February 29, 2016 2:14:19 PM

To: Tim Calver

Cc: Michael Kennedy; StevePellerin@lowerchurchillproject.ca

Subject: Re: Draft Interim report


mailto:tcalver@uk.ey.com
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mailto:PHarrington@lowerchurchillproject.ca
mailto:Michael.Kennedy@ca.ey.com
mailto:StevePellerin@lowerchurchillproject.ca
mailto:StevePellerin@lowerchurchillproject.ca
mailto:PHarrington@lowerchurchillproject.ca
mailto:StevePellerin@lowerchurchillproject.ca
mailto:PHarrington@lowerchurchillproject.ca
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Tim

How would you like to handle this - we could send you our feedback as requested today,
which may make tomorrows meeting more efficient - pls let me know.

Shall we agree on a meeting time Tuesday of 0900 hrs at Torbay Rd?

Regards Paul

Paul Harrington

Project Director

PROJECT DELIVERY TEAM

Lower Churchill Project

t. 709 737-1907 c. 709 682-1460 f.709 737-1985
e. PHarrington@lowerchurchillproject.ca

w. muskratfalls.nalcorenergy.com

You owe it to yourself, and your family, to make it home safely every day. What have you done today so that
nobody gets hurt?

From: Tim Calver <tcalver@uk.ey.com>

To: "PHarrington@Ilowerchurchillproject.ca" <PHarrington@lowerchurchillproject.ca>
Cc: Michael Kennedy <Michael.Kennedy@ca.ey.com>

Date: 02/28/2016 06:36 PM

Subject: Draft Interim report

Dear Paul,

Please find attached a draft copy of the EY interim report.

| can be at the Nalcor offices tomorrow, so am available to discuss this and receive your comments on any factual
errors or misstatements. As a reminder on timeline, we will issue the interim report as a draft to GNL and to Nalcor
on Tuesday, in advance of our meeting with the Oversight Committee on Wednesday.

Kind regards

Tim

EY has been a firm supporter of the arts for over 20 years and we are proud of our EY Tate
Aurts partnership.

This e-mail and any attachment are confidential and contain proprietary information, some or
all of which may be legally privileged. It is intended solely for the use of the individual or
entity to which it is addressed. If you are not the intended recipient, please notify the author
immediately by telephone or by replying to this e-mail, and then delete all copies of the e-


mailto:PHarrington@lowerchurchillproject.ca
http://muskratfalls.nalcorenergy.com/
mailto:tcalver@uk.ey.com
mailto:PHarrington@lowerchurchillproject.ca
mailto:PHarrington@lowerchurchillproject.ca
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mail on your system. If you are not the intended recipient, you must not use, disclose,
distribute, copy, print or rely on this e- mail.

Whilst we have taken reasonable precautions to ensure that this e-mail and any attachment has
been checked for viruses, we cannot guarantee that they are virus free and we cannot accept
liability for any damage sustained as a result of software viruses. We would advise that you
carry out your own virus checks, especially before opening an attachment.

EY refers to the global organization, and may refer to one or more, of the member firms of
Ernst & Young Global Limited, each of which is a separate legal entity. Ernst & Young
Global Limited, a UK company limited by guarantee, does not provide services to clients.

The UK firm Ernst & Young LLP is a limited liability partnership registered in England and
Wales with registered number OC300001 and is a member firm of Ernst & Young Global
Limited. A list of members' names is available for inspection at 1 More London Place,
London, SE1 2AF, the firm's principal place of business and its registered office. Ernst &
Young LLP is a multi-disciplinary practice and is authorised and regulated by the Institute of
Chartered Accountants in England and Wales, the Solicitors Regulation Authority and other
regulators. Further details can be found at http://www.ey.com/UK/en/Home/L egal.[attachment
"LCF Interim Report - Final Draft for Distribution to Paul Harrington VV1.0.pdf" deleted by
Paul Harrington/NLHydro]

EY has been a firm supporter of the arts for over 20 years and we are proud of our EY Tate
Acrts partnership.

This e-mail and any attachment are confidential and contain proprietary information, some or
all of which may be legally privileged. It is intended solely for the use of the individual or
entity to which it is addressed. If you are not the intended recipient, please notify the author
immediately by telephone or by replying to this e-mail, and then delete all copies of the e-
mail on your system. If you are not the intended recipient, you must not use, disclose,
distribute, copy, print or rely on this e- mail.

Whilst we have taken reasonable precautions to ensure that this e-mail and any attachment has
been checked for viruses, we cannot guarantee that they are virus free and we cannot accept
liability for any damage sustained as a result of software viruses. We would advise that you
carry out your own virus checks, especially before opening an attachment.

EY refers to the global organization, and may refer to one or more, of the member firms of
Ernst & Young Global Limited, each of which is a separate legal entity. Ernst & Young
Global Limited, a UK company limited by guarantee, does not provide services to clients.

The UK firm Ernst & Young LLP is a limited liability partnership registered in England and
Wales with registered number OC300001 and is a member firm of Ernst & Young Global
Limited. A list of members' names is available for inspection at 1 More London Place,
London, SE1 2AF, the firm's principal place of business and its registered office. Ernst &
Young LLP is a multi-disciplinary practice and is authorised and regulated by the Institute of
Chartered Accountants in England and Wales, the Solicitors Regulation Authority and other
regulators. Further details can be found at http://www.ey.com/UK/en/Home/L egal.
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General Comments

As discussed previously, we had understood that there would be a paragraph or two to provide context
regarding EY's observations regarding Safety Performance, Project Management organization, comprehensive
processes and procedures etc. Basically, include a preamble that addresses all the good words that Michael
Kennedy provided to the Oversight Committee (OC) and to our CEO.

We have an obligation to notify our contractors who are publically traded of any negative commentary that
would be contained in publically released reports - so we would be greatly appreciative of seeing the report you
send to OC that would become public so we can honour that commitment

We would also request an acknowledgement (if you agree with the sentiment) that Nalcor have been
cooperative, collaborative and have provided data, reports, information as requested by EY.

Specific Comments
Attached is a scanned version with handwritten notes. The following provides further explanation for these
comments.

e Page 4 Executive Summary point 1.2 — In September 2015, there was a Project Cost Update — not a full
schedule re-baseline. As you know, we cannot do that until we have a commercial settlement with the
CHOO0O07 contractor. Ed Martin said that a project schedule re-baseline would be when we have that
settled.

e The table in point 1.2 — The Milestone 14 Nov 2017 should be "Ready for Power Transport Labrador to
Newfoundland" and the 30th Dec 2017 (not 10" December 2017) Milestone "First Power from Muskrat
Falls”. This also applies to the table on Page 8.

e Page 4 Executive Summary point 1.3 — The statement that the September 2015 Forecast “is not
reasonable", is not quite accurate. It was reasonable at the time it was prepared with the information
available to Nalcor. Please consider the following.... "The overall conclusion of the Review is that the
September 2015 Forecast is no longer considered reasonable because of events that have occurred
since that date." Also, it would be helpful to further provide context to point 1.3 by including point 1.4
text into 1.3 as follows:

0 "The overall conclusion of the Review is that the September 2015 Forecast is no longer
considered reasonable because of events that have occurred since that date. Nalcor has
identified and documented cost and schedule risks since September 2015, including those noted
below. Nalcor is currently undertaking a quantitative cost and schedule risk analysis to quantify
the impact of these potential risks, the completion date of this full project cost and schedule risk
analysis is contingent on the conclusion of the commercial discussions with a major project
contractor".

e Page 4 Executive Summary point 1.3 bullet #1 — The responsibility to provide project schedule updates
resides with Nalcor and GNL - to date Nalcor has stated publically that the First Power date of late 2017
is delayed and is under review- whilst internally we have a view we have not released any specific
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number of months publically and therefore we respectfully request that EY revise the first sentence as
follows:

0 "The Muskrat Falls Generation ("MFG") civil construction of Powerhouse is currently estimated
to be behind schedule and is under review."

Page 4/5 Executive Summary point 1.3 bullets #3 and 4 — For context and greater clarity please consider
the following:

0 Itis mentioned in the body of the report that Nalcor has Liquidated damages in place for both
the HVDC and Convertor Contracts also that there is no apparent cost risk to these contracts-
including those key points would help to balance the two bullet points.

Page 5 Executive Summary point 1.5 bullet #1,2 and 3 — Since these bullets refer to the QRA we wish to
clarify the following:

O Bullet #1 — We will be including strategic risks in the QRA and subsequent cost and schedule
forecast;

0 Bullet #2 — We will be including the potential impacts into the forecasted project cost and
schedule; and

0 Bullet #3 — We only have one contract to award so the statement is no longer relevant.

Page 6 Point 2.2 — Please consider removing the last sentence regarding SNC. In fact, the CM part of the
original contract was an option so it is not strictly true to say we changed and this point is not relevant
to the scope or the report at this time.

Page 7 point 2.3 — Please be aware that the statement made is not correct. Hydro Quebec Phase 2 is
longer than LIL as is Bipole 3. And Bipole 1 and 2 are approximately 900 and 950 kms in length
respectively — similar in scope.

Page 7 Point 2.4 — The Graph should not be labelled Project Baseline 1 and 2. More correctly, it should
be labelled AFE Rev1l (June 2014) and AFE Rev2 (Sept 2015).

Page 7 Point 2.5 — The official Nalcor categories are as follows- this wording was carefully chosen:

0 Market Conditions and Market Pressures

0 Reliability improvements and design enhancements

0 Contractor performance and Project Management execution

Page 7 point 2.6 — We suggest wording to be "the key target milestone dates in the September 2015
cost update have not changed since the Project was sanctioned. However, Nalcor has also stated in the
September 2015 cost update that the target dates related to the Muskrat Falls First Power will not be
met and are under review.

Page 8 Point 3.1 — Regarding the final sentence ....As you are aware, the CHO007 commercial discussions
were interrupted and are now scheduled to restart in the coming days subject to GNL approval of a
mandate. We understand the need for EY to make this point however perhaps it could be worded
better.

Page 8 point 3.2 — We do not understand the meaning of this point perhaps you can clarify?

Page 8 point 3.3 — The baseline was not approved in September. The AFE Rev2 was approved and a cost
update provided publically — the schedule was not updated other than to say there was a delay in 2018
for First Power and that Power from Labrador was still considered achievable in 2017.
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Page 8 Point 3.4 — It should be noted that the end March 2016 date is subject to conclusion of ongoing
commercial discussions.
Page 9 Point 4.1 — Please consider adding the following:

0 “The Independent Engineer" and "Westney Consulting" to the primary sources of data.

Page 10 MFG Civil Works Contract — This whole section is a concern because of the impact these
statements may have to the Astaldi financial situation and share price - considering this Report will be
made public just before the Contractors year end results. However if this section has to stand we have
the following feedback:

0 Point 5.5 — Please consider removing the $1.1Bn contract value we try and avoid contract values
publically;

0 Point 5.5 — Please consider wording of the last sentence "Delays to the Powerhouse and Intake
scopes of work for this contract will impact other contractors, i.e. the intake gates, the turbine &
generators and the Balance of plant Contractors”;

0 Point 5.6 — Please consider wording as follows "Contractor performance at the start of the
contract was poor and the volume of concrete placed is behind plan, specifically in the
powerhouse and powerhouse intakes. A number of contributory factors have been identified by
Nalcor, including but not limited to:

=  Slower than required Contractors mobilization and ramp up;

* Inadequate planning and establishment of required infrastructure;

= Lower than planned concrete placement rates;

=  Number of Contractor Project Manager replacements and Contractor Project
Management personnel changes;

= Quality of Contractor Management resources;

= Qverall Contractor performance, management and supervision; and

= Akey feature of the Contractor Execution plan was the Contractor designed Integrated
Cover System (ICS) which was intended to provide cover during winter with climate
control, internal cranage cover and concrete distribution systems. The ICS failed to be
provided which significantly impacted the ability to place concrete during the winter
months which in turn resulted in a requirement for increased labour during the summer
months. The ICS has since been removed.

Point 5.7 — Please consider the following wording:

0 "Concrete placement performance was improved significantly in 2015, primarily due to intensive
contractor performance management by Nalcor. Progress on the Intake and Powerhouse is
behind the original schedule and is under review by Nalcor.

Point 5.8 — Given the political and commercial sensitivity of this, we respectfully request you consider if
this adds anything to the report. It is not factually accurate as written and we can explain when we
meet. Would the report be less insightful if this was removed?

Point 5.9 — Please consider wording as follows:

0 "The impact of these issues and impact to both cost and schedule were not quantified at the
September 2015 Cost Update as commercial discussions with the contractor were underway
and commercial sensitivity dictated that these discussions needed to reach a conclusion first".
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e Point 5.10 — Please consider removing the word "known" and replace with "any".

HVDC Transmission Line Contract
e Point 5.11 — Please consider removing the actual contract value. Also replace the word "inaccessible"
with "challenging" and remove the wording "including the Long Range Mountains" because it is just one
of the challenging areas.
e Point 5.12 — The last sentence is not correct...we suggest considering the following wording:

0 "Nalcor has advised this is largely due to Contractor Performance." We do not consider
geotechnical conditions have caused progress issues to this contract and the quality problems
are associated with the HVac line, not in any significant way on the HVdc line.

e Point 5.13 — Please consider the following wording of the second sentence:

0 "The physical distribution of the work also means that it is possible, at the Contractors own cost,
to work on multiple work fronts to improve progress. The Contractor is incentivized to do so by
the Contract provisions to achieve the contract completion date."

e Point 5.14 — The statements regarding the Long Range Mountains and the higher proportion of more
complex foundations and rework are not correct and we suggest that they be removed.
e Point 5.15 - Please consider replacing the word "contingency" with "schedule float".

Power Converter Stations Contract

e The correct wording should be “HVdc Converters Contract”.

e Point 5.16 — We suggest replacing the word "power" with "HVdc" and replace the wording "more than
triple their" with "significantly increase their".

e Point 5.17 — We suggest replacing the word "would" with "could" and replace “for the transmission line"
with "for the LIL/LTA energization and power transfer".

e Point 5.20 — We suggest replacing the word “approximately’ with “over” to be consistent with previous
text.

e Point 5.22 — Consider adding the words “However planning for this activity is well advanced".

Other Considerations
e Point 6.1 and 6.2 — Consider adding the word “Management" in front of “reserve” for clarity.
e Point 6.3 — The wording should be in the past tense as follows:
0 "At Sanction the following risks were classified as strategic". As mentioned earlier, our current
QRA includes all risks be they strategic or tactical.
e Point 6.5 — We request you consider removing "where they deem necessary".
e Point 6.6 — We do not understand how you have drawn this conclusion - we should discuss when we
meet.



CIMFP Exhibit P-03361 Page 9

CoNS D@ ApOI1Ng 4 PACALACPH O TLWO
PEGALD I1NG BV s oBS @27 o> WET

SACETr PeZis@nAnsce | PEETEET MANAC SU M
D eCAN\Z_ AN, covv\ﬂveevrms“/e Ploress

EY Pescoovas oR. Muskrat Falls Project
Meo AN ACKVoILE? oMV &Y Page 4
33}'3:33 1l EY Timr WAL HAVE BCON Oo@edinv e,

COUARDEATNE F Hhis PRoVIvew OaTd 2efozis,
ACLES S To 7THe SiTe TToPM ( (OVSULHWHTS .

1 Executive Summary

1.1 The Government of Newfoundland and Labrador (“the Client”) engaged EY on 14th
January 2016 to assess the reasonableness of the Muskrat Falls Project's' (“the Project™)
cost and schedule forecast, and identify opportunities to address any material/critical risks.
The sSefremgel 20\S
vwae A cost 1.2 The current cost and schedule forecast for the Project was set by the September 2015
LW @2ATE NOT o rebaseline-process (“the September 2015 Forecast™), which forms the basis for the EY
A CEEASELINE Loyiew (“the Review™) and is summarized in the table below:

Total forecast cost, including
contingency $7.653bn
fo\ueé mvst:od_ a jf‘- }lﬂys th y for i
LAGEADOL T NEWFDNIAN bfb eZtra Her 14'™" November 2017
FLes] Powe power gener th rom Muskpat
Frzowa smuselai” \é‘/ jectee r plént / 36% December 2017

nolonaar

1.3 The overall conclusion of the Review is that the September 2015 Forecast is net
cons | elonasl reasonabl The—pﬂnc,tpau.easgns—fﬁr'tmg-eonerusmﬂﬁﬁ-as‘fﬁbws

The Muskrat Falls Generatlon ("MFG") cont—FaeHox: civil construction of the Intake and
P dowhfeol et Powerhouse, Spithway tion=Bams is currently estimated to be IR2sl8sHGkths
;D Maza =t~ behind schedule. The dlrect and indirect consequences of this delay are expected to

ks have material impacts on cost and schedule that are not reflected in the September
frie Sephomtey 20s 2015 Forecast;

Andundng W the current contingency level representing 4.7% of the cost to complete?, or 2.3% of

total cost, is low for the current stage of completion of the Project. More than 50% of

erl“’“’ ‘i W% work on the Project has now been completed, and just over 40% of the construction

a vwe. et work has been finished. The majority of design, engineering and procurement work is

O sbw’fsl complete, however there is a significant amount of physical construction work
ok M""LU%% remaining that will be followed by commissioning and integration. This construction

"W‘h work is challenging in terms of its scale, time and geography and as such is exposed to

3 h‘s\oS, a wide range of execution risks;
PAY ot {
?‘\LLMA@\A there is a risk of delay to completion of the HVdc transmission line contract as a result

FaRS

ool o of a number of delivery challenges that have been experienced to date and the risks
M pjaeh w\sl‘ #  associated with the remaining scope, where full mitigation may not be possible; and
qe 1/
ey 5TS TS ¢ vug,aq enTe eonclus Town of e‘OMMﬁm«/{o&SMS)m iz nrajov
M contre chev.

' Does not include the Emera Maritime Link scope
2 As at the 31 December Reporting period compared to the September 2015 forecast
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there are delays relating to the engineering and procurement of the electrical power
convertor contract that have not been successfully mitigated. These delays have the
potential to delay the overall dellvery schedule. . . .
BoM Moo contimetr have con oot PM“""-S whi sl inenfhiuni e
™o (Wveeber Fo owoied, Waf-uo&laj
1.4 Nalcor has identified and documented contract risks including those above. However, the
impact of these risks on cost and schedule are not adequately reflected in the September

¥*” 2015 Forecast. Nalcor is currently undertaking a risk assessment to evaluate the impact of

these risks, and will be preparing a revised forecast by the end of March 2016.

We have the following observations relevant to the conclusion above;

Not&w: % risks defined by Nalcor as strategic and outside of the controllable scope of the project
rl\’\‘s%c:: “l o team are not allowed for in the financial forecast;
\WQ@A’ the potential cost and schedule impacts of all individual risks are recorded in the
Project's risk register but are not systematically reflected in the overall reported
\a,u,iin/k ;*—‘2 / forecasts for cost and schedule; and
e
i) no | u some anticipated material cost variances have only been reflected in the forecast cost
\_  when they are contractually committed. —t ew v | Corrider REwaiwns o

1.6 In addition to the above, we observed a need to strengthen project governance to provide
more effective oversight and constructive challenge to key decisions and planning.

1.7 The recommendations arising from the Review are as follows;

the Project should revise its planning and forecasting processes to explicitly include the
regular reporting of a fully risk adjusted final forecast of cost and schedule;

the Project Contingency should make appropriate allowances for all risks (including
strategic);

the sufficiency of the Project Contingency should be reviewed quarterly to assess
whether it appropriately covers all risks, taking account of the effectiveness of
mitigation plans and the likelihood of risks crystalizing;

there should be separation of the Project Contingency into an amount to be managed
by the Project team and an amount to be managed at a higher level of governance;

Project governance, financial control and independent oversight should be re-evaluated
and strengthened at the Project, Nalcor Board and Oversight Committee levels; and

Project reporting should be enhanced to enable more effective management and
oversight.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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2 Introduction

2.1 The Project is a multi-billion dollar program involving design, procurement, manufacture
and construction over a period of more than five years, across multiple continents and with
construction across multiple remote sites in Newfoundland and Labrador. There are three
main sub-projects;

Labrador Transmission Assets: includes 315-kV HVac transmission interconnection
from Muskrat Falls to Churchill Falls and HVac switchyards;

Labrador Island Transmission Link: includes £350-kV HVdc transmission connection
from Muskrat Falls to Soldier's Pond (over 1,050 km of Transmission Line) HVac to
HVdc converter stations, shore electrodes, and 30 km of 350-kV HVdc cable crossing
at Strait of Belle Isle (SOBI); and

Muskrat Falls Generation Facility: includes 4 x 206-MW (totalling 824-MW)
turbine/generators, dams/spillways, river diversion, North Spur stabilization, reservoir,
access road, and buildings.

‘Phase 1~ Muskrat Falls.

?l@;bradopl;land Transmission Unk and Maiitiieilink

- South Dam intake/Poweihouse | Transiton Daen . Spiliiay

2.2 The Project is being delivered through multiple separate contracts. Nalcor performs its role

through an integrated project team of approximately 400 people consisting of Nalcor staff,

$ee raln ( SNC-Lavalin resources and other third party consultants. This-is-a-change-from-the-original
Py approach where SNE--lLavalin—were—engaged—as—the—Engineering,—Procurement &

l\I\ "? H 1 1
ik il ¢ nstruction Management A
v Co uctio -HEPEM-)-contractor

2.3 The Project deploys proven technology, but the delivery is of a significant scale and subject
to challenging terrain and weather conditions. For example, the HVdc transmission line,

Confidential draft provided to Paul Harrington at Nalcor on 28™ February 2016
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whilst using standard technology, is-the.lehgest-such-construction-in-Nerth-America; with a
route that includes hun _kilometers—of remoteterrain-with-no-existing-access and
wil-be-exposed-toextreme weather-conditions-in—construction-and-operation.

2.4 More than 50% of work on the Project has now been completed, and just over 40% of the
construction work has been finished. The Project has been through two major cost
reforecasting processes since sanction, shown in the chart below.

Project Budget Evolution
8,500 -

7,653
7,500 -| 6,990 663

E 6,500 _ 6,202 788

= j Rl

< {

U 5500
| v i .
| 4,500 - i
5 3,500 _ SO SRR .~
i Project Sanction DG3  Project-Rebaseline 1 Pm‘,mmt/

(Aug 2012) AFE1 (Jun 2014) AFE2 (Sept 2015)

2.5 The main drivers reported by Nalcor for these cost movements were:

rr/é }4 h/w re ¢fystal ized in contractor ricing;
— > foritract /i labor productivity and the associat dagjﬁon/aip oject
méarzé(e g tion; a

id

construction desigh change!
Naodiey hao alse sfalesd vy Tho Sg06d3
" cost wpdaty s~
2.6 The key target milestone dates in the September 2015 Forecast have not changed since
the Project was sanctioned. Howeveri/the target dates related to the Muskrat Falls Power

Generation facility will not be met and are under review.

OFticiht. NAeer? cAreELocer ACE -

o MAICET ComuoiTiovs § MACHeT PEESIZES

o REUABILUTY M FPROVOUONTS § PESLGN ENHMULEM TS

O CONMALIEE POLFLOoMAN e ¢ [IZOSELT MAMIZMON ST
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3 Objective and Scope

3.1 The objective of the Review, as described in the Statement of Work ("SOW") dated January
14t 2016, is to assess the reasonableness of the Muskrat Falls Project's cost and schedule
forecast, and identify opportunities to address any material/critical risks. At the start of
the Review, it was understood that important elements of reforecasting for the Project

7 were ongoing, notably in relation to the MFG civil works contract. It was expected that the
%f‘] . [reforecasting would be completed by early February 2016, allowing EY to assess the new_
w baseline cost and schedule to be reported at the end of February/early March.

3.2 { During the Review, it became apparent that an additional set of reforecasting activities was
()W ongoing within Nalcor (specifically in relation to the Labrador Island Transmission Link
WT}Z&P ("LITL™)) and that the MFG civil work contract position would not be resolved within the -
Q originally intended timeframe.

3.3 Therefore, this report will assess the reasonableness of the Project's current approved cost
and schedule forecast - namely the baseline approved in the September 2015 Forecast
shown below: o5t uqpolaly.

Total forecast cost, including $7.653bn
contingency ’

& smjssion lines ready-for n
S& %J/zfﬁa‘?’}@@pﬁ/erh%‘; g 14" November 2017

s . ao™
Wl First power\generation fromMuskrat i
7o’ Falls hymic ponvgoplant 7" December 2017

3.4 It is acknowledged that many key risks and issues to the September 2015 Forecast have
already been identified and documented by Nalcor. In response to these risks and issues
Nalcor expects to complete their reforecasting process for the Project by the end of March

2016J.5w‘9¢zw ‘o tonclusitw of ¢omusvecatl by terad s,

3.5 EY will assess the reasonableness of Nalcor's reforecast cost and schedule once it is
completed and update this report accordingly.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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4 Approach

4.1 The Review has been based on data and information provided by Nalcor. EY has not sought
to independently verify this data. EY has had access to the Nalcor team; we have not had
direct access to contractors. Primary sources of data have been:

Nalcor and contractor monthly reports;
management presentations and follow up discussions;

specific data requests; and Lol

e | lapepslat ﬁﬁjimﬂ(‘
® WJSW (m‘g,‘,(b\m‘]
4.2 Due to the scale of the Project and the timeline and scope of this review, EY has focused on .

areas likely to be material to the overall cost and schedule of the Project. We have selected
10 major contracts based on the following criteria;

interviews with members of the Nalcor project team. /)

total monetary value;
spend to complete;
potential to impact other contracts; and

potential to impact critical path.

4.3 For each of these contracts, cost and schedule risk has first been considered at the
individual contract level. Individual contract risks may be partially or wholly mitigated at
the Project level through cost or schedule contingency. EY has assessed whether the
contract risks are appropriately reflected in the contract, project schedule and final
forecast.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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5 Material Cost & Schedule Risks

Context for risk assessment

5.1 Large projects such as the Muskrat Falls Project involve diverse and complex risks, which
change through the phases of design, procurement and construction. Part of the role of the
Nalcor project team is to identify, evaluate and, where possible, mitigate risks.

5.2 Nalcor invested heavily in upfront design and engineering to proactively manage risk in the
early phases of the Project. This approach has delivered benefit, as the degree of
engineering change observed through the Project to date has been low.

5.3 The scale, complexity and timeframe of the remaining Project scope mean that significant
risk still exists. Nalcor has processes in place to identify, evaluate and mitigate project
risks.

Risks to Cost and Schedule

5.4 The Review has highlighted risks in each of the following areas that are relevant to the
reasonableness of the September 2015 Forecast;
MFG civil works contract;
HVdc transmission line contract;
power converter stations contract; and
contingency level.
These are explained in more detailed below.

< MFG civil works contract

5.5 The MFG civil works contract is the highest value contract ats§s=stbn. This contract involves
W/M construction of a number of areas: Intake and Powerhouse, Spillway and Transition Dams.
The-deliverables_on_this-centract-are-required-to-allow-progress-en-ether-contraets e.qg.
{}A instatation-andcommissioning-of theturbines-and-generators. Delags 3 Twa lnitnlios avad
Ponserhionse vl Tupecet OTusy conhruchors \o. Te vbudg gades, TG sets £ &MML::

M 5.6 Contractor performan}ce has been poor from the start of the contract and volume of assets p( f
con truct d is behind/plan. There h 7 a number of cov?trlbu ry factors cokreed
/slo con ract blh?én and famp up;
I}awer than planne productivity / (cubic mietre gf conc(/te placed/ n-hour
expe ded)

i@ - changes in contr tor key perso nel;
woy Confidential draft provided to Paul Harrington at Nalcor on 28™ February 2016
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o Ouoratl Ctoywat petformenie (| m art gt b BURIAKION

n/for eb)z’ontra t included constrdction of an Integrated Cover
to le wi orkin

én
‘ ow bee(vnzismante without en
” ork h ?een nproductive. |
il crngennd~ ralos R R et
5.7 Monthly—p mance-improved significantly in the second-halfef 2015, i:;a;ijdue to
intensive contractor performance management by Nalcor. Pregress-on-this-contractis=12--
18-months-behind-the-original-contract-schedute:

ling winter work and all associated

——————————— ey

5 Thmucture was designed to protect Nalcor from any cost overruns that might

@Q M,ow/r be experienced by the contractor. This was achieved by including in the contract a
4 d/( < maximum value for labour which Nalcor would have to pay to the contractor. However, the
W payment mechanism is based on man-hours expended rather than m? of concrete poured.

/ﬁj’\/ \yu( This mechanism failed to capture the potential for poor labour productivity. Approximately

W one third of the concrete has been placed compared to the contractor receiving two thirds

KW‘JM’% gf the committed contract value as at December 2015. b
UC’V‘M s

_do% | ' ooz 1R Fp e
A 5.9 The impact of these issues to both cost and schedule have-not -been-refleeted in the

i September 2015 Forecastz pendj.ng,the-gu;tegme—qf—eﬂgeiﬂ g-diseussions-between-Nalcer
and-the-centractor. Ao (fowmeveiod olivecaatens v The Covtocetor i
turs-he %o@w mnl conss e S2nsc bz, covs el
Aleterlos e nealeol 5 Lo covottaloof i rat
5.10 The work to be performed under this contract is on the Project’s critical path so thesknewn G.u:) ’
schedule delay will directly impact overall Project milestones. This delay will also have a
knock on impact to Nalcor's project costs and to costs of other impacted contracts. The

scale of this aggregate cost impact is;in-excess-of the Project-contingency level.

HVdc Transmission Line Contract o The polontial b Qreced o, (ropest
Cot i buvet

5.11 The HVdc Transmission Line Contract is the second largest contract with-a=value=e£=5890M
and involves the construction of a 1,050 km HVdc transmission line from Muskrat Falls to
Soldier's Pond near St. John's. This route crosses remote and inaee?sible terrain inefuging
the—Leng—Range=Meuntains. The same contractor is also nearihg completion on the
construction of the HVac transmission line connecting Muskr?Fa}il’; to Churchill Falls under

a separate contract. ij :

5.12 In the first nine months of the 32 month contract duration, actual progress has been only
50% of plan. Nalcor has advised that this is due to geotechnical=eonditions, contractor
performance and-guality=ps ms.

robter

5.13 Recent contractor performance is improved and potential mitigation for some of the
schedule risk may be available by mobilizing additional skilled crews from the successful
execution of the HVac Contract. The physical distribution of the work also means that it is

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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5.14

3.15

=E

possible, at exiua_g@.st-te—-th&contracton/to work on multiple work fronts to improve
progress. The (onArasfor s tacenhanizes 1o oo Se by ™we lowiraet—

PTWISTIMG 1D achmue The cwlacet conmuplotiom olelp:

However, risks exist to future schedule performance, including continued poor
performance from the contractor, weather constraints of—l-ong—Range—Mountain
construction (compounded-by-a-higher-propertion-ef-more-complex-foundation-installations
in this-area)-and-rework-needed to rectify guality issues on-towerfoundatiens. There is also
a dependency on weather conditions to enable access to particular areas of construction.

Performance to date and the ongoing risks described above create potential for a multiple
month delay to the contract schedule. This potential delay could be greater than the
contingeney included in Nalcor's Project schedule and so presents a risk to overall Project
milestones.

Hvetc

Power Convertor Stations contract

5.16

5.17

The pﬁﬁx%{rtconvertors are situated at either end of the HVdc line and convert the AC
current used in the existing distribution grid to the DC current used to transport power
from Muskrat Falls to Soldier's Pond and back again to AC current. Nalcor and the
contractor are currently forecasting delays to the mechanical completion of the convertor
stations with the Muskrat Falls delay being approximately two months. Mitigation plans are
being implemented to maintain the forecast and recover this delay; however, the
contractor would be required to mere-than-triple-their rate of progress to date to maintain
the forecast schedule. SiQuiieenty Inclen 2 Tuei-

Nalcor expects improved progress and the contractor is incentivized through the contract
to minimize delay. Nevertheless, based on past performance and the proposed work
forecast for this contract, there is a risk of additional schedule delay which would directly
impact the Project milestones for the transmission-tine.

LTH (L onsvgizealion cwel povas W}q,

Contingency Level

5.18

2,19

520

The amount of the contingency remaining at 31st December 2015 was $173M, which
represented 4.7% of the cost to complete, or 2.3% of total cost.

This contingency amount must cover any cost increases resulting from budget overruns or
schedule delays. The extent of Project completion and the complexity of the remaining
Project scope are relevant to the calculation of the appropriate level of contingency the
Project should hold.

PN
The Project is approximately 50% complete overall, with 40% of construction now

completed. Design and Engineering is almost complete and procurement is over 90%
complete.
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5.21 Nevertheless, the scale, complexity and timeframe of the remaining execution mean that
the potential for significant risk remains. Important scope items remaining to be completed
are shown in the chart below?:

o e o e

Selected Major Contracts
Physical Progress as at 31st December 2015

Hvac Transmission Line

Turbines and Generators
HVdc Transmission line - Labrador ! }
North Spur Stabilisation
Switchyard Substations
. Spillway & Powerhouse Hydro-Mechanical
MFG civil works contract
Synchronous condensors |
Convertor stations
HVdc Transmission line - Island

North and South Dams

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Physically Complete Forecast Percent Remaining to Complete

5.22 All commissioning and integration activities have not yet started. These are a frequent
source of risks in major power projects. Hewenor plancs o M act
il RIG) s et cudvedco o . OW

5.23 Nalcor has identified and documented risks associated with all remaining scope including
commissioning and integration and there is opportunity to mitigate some of these risks. In
addition, the contract structures in place provide some protection for cost and schedule
risk.

5.24 Nevertheless, EY has concluded that the current contingency level is low based on the
remaining scope of work to complete and the degree of execution risk. Nalcor is currently
undertaking a Quantitative Risk Assessment (QRA) that should inform the amount of
contingency required.

® HVdc transmission line contract has been separated into two scopes for the purposes of the chart

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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6

Other Observations

 Namesp et

Planning for Strategic risks

6.1

6.2

6.4

The Project defines risks to be either tactical or ;trategic - the latter are those considered
by Nalcor to be outside of the controllable scope of the Project team. A quantitative
assessment of ‘strategic risks' was made at the/{ime of the sanction process but no explicit
allowance was made in the form of a quantified/reserve in the sanction budget.

The contingency in the September 2015 Forecast was only deemed to include the tactical

risks, and there is no quantiﬁed@e held elsewhere to allow for the strategic risks.
~ MWJ“—&,&A)/I/*

Schedule risks - relating to bad weather, to the volume of work required to deliver the
powerhouse, (particularly given the challenging performance assumptions for
powerhouse concrete), and schedule challenges for certain sections of the transmission
line;

Performance risks - the risks of not being able to achieve the performance rates and
productivity assumed in the schedule estimate and the challenges associated with
being able to attract the quality of experienced front-line supervision required to
manage performance; and

Skilled labour risks - risks of budgeted labour rates being exceeded.

The crystallization of risks classified as strategic was the main driver for the cost increases
seen to date on the Project. Risks which would be classified as strategic are expected to
continue to impact the remaining scope of the Project.

Inclusion of Risk Quantification in the forecast

6.5

Nalcor estimates the potential cost and schedule impact of individual risks and records
them in the Project risk register. The Project team develops and monitors risk mitigation
plans where-they-deem-appropriate.

Nalcor regularly evaluates potential cost and schedule impacts of these risks but does not
develop an aggregate position, compare it to contingency levels or integrate it into the
Project forecast to provide a risk adjusted forecast.

Nalcor also seeks to identify and manage specific material cost variances but some
potential variances are only reflected in the forecast when they are contractually
committed or near to certain.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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7 Recommendations

7.1The recommendations arising from the Review are as follows;
the Project should revise its planning and forecasting processes to explicitly include the
regular reporting of a fully risk adjusted final forecast of cost and schedule;

the Project Contingency should make appropriate allowances for all risks (including
strategic);

the sufficiency of the Project Contingency should be reviewed quarterly to assess
whether it appropriately covers all risks, taking account of the effectiveness of
mitigation plans and the likelihood of risks crystalizing;

there should be separation of the Project Contingency into an amount to be managed
by the Project team and an amount to be managed at a higher level of governance;

Project governance, financial control and independent oversight should be re-evaluated
and strengthened at the Project, Nalcor Board and Oversight Committee levels; and

Project reporting should be enhanced to enable more effective management and
oversight.

Confidential draft provided to Paul Harrington at Nalcor on 28" February 2016
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