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1 PURPOSE

The purpose this report is to document the results of the Quantitative Cost and Schedule Risk Analysis completed
on the Labrador — Transmission Assets (LTA) and Labrador = Island Transmission Link (LITL) sub-Projects during
February — April 2016 (hereafter referred to simplify as “QRA”).

2 SCOPE

This QRA encompasses the capital expenditure (“CAPEX”) phase of both LTA and LITL inclusive of the following
Components:
e Component 3 HVdc Specialties
e Component 4 Overland Transmission
SOBI Marine Crossing
Enabling LCMC Project Management scope

This QRA excludes the following scope:
e  Muskrat Falls Generation
e  Maritime Link
e Readiness for Operations risk review
e Post First Power operating expenditure risk review

3 DEFINITIONS

LCP-PT-MD-0000-PM-LS-0001-01 Project Dictionary, Acronyms & Abbreviations List is the approved dictionary of
definitions for the Project.

4 ABBREVIATIONS AND ACRONYMS

AFE Authorization for Expenditure

HVdc HVdc Specialties Component of Project
IPS Integrated Project Schedule

LCMC Lower Churchill Management Corporation
LCP Lower Churchill Project

LITL Labrador — Island Transmission Link

LTA Labrador — Transmission Assets

MFG Muskrat Falls Generation Sub-Project

OTL Overland Transmission Lines Component of the Project
QRA Quantitative Risk Analysis

SOBI Strait of Belle Isle

LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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5 REFERENCES
LCP-PT-MD-0000-PC-PI-0001-01 Project Controls Management Plan
LCP-PT-MD-0000-RI-PL-0001-01 Project Risk Management Plan
LCP-PT-MD-0000-RI-RP-0002-01 Decision Gate 3 Project Cost and Schedule Risk Analysis Report

6 SCOPE OF ANALYSIS

The Lower Churchill Project (“LCP” or the “Project”) is presently in a mid-execution phase (Gateway Phase 4 as
illustrated in Figure 1) with the LTA and LITL transmission system targeted for energization in Q4-2017. In light of
the existing schedule uncertainty surrounding First Power from Muskrat Falls Generation (“MFG”) and the
residual risk profile for LTA and LITL, a decision was made to complete a QRA having the following objectives:

1. Quantify the likelihood of LTA-LITL transmission system being available before Winter 2017; and

2. Confirm, with a significant degree of certainty, the final forecast cost which would be required to support
a supplemental Authorization for Expenditure (“AFE”).

This QRA documents the results of this analysis for the purposes of achieving the above stated objectives.

Figure 1: Gateway Model noted to reflect Project’s current status

Nalcor’s Stage-Gate Process

Project’s Current Status

LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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7 METHODOLOGY

The Project Risk Management Plan, document no. LCP-PT-MD-0000-RI-PL-0001-01 (reference Attachment A.1),
establishes LCMC’s protocol and practices for the management of risk within the Project, including the
completion of this QRA. In reference to Section 10 of this Plan, LCMC have engaged our Risk Advisor, Westney
Consulting Group (“Westney”) to support the completion of this QRA using the latest available information on
the status and risk profile of each of LTA and LITL.

LCMC, working with Westney, having leveraged Westney’s Risk Resolution Process to quantify both the cost and
time risk exposure beyond that of AFE Rev 2 and the Target Completion Date in order to prepare this QRA. This
current QRA largely followed the same process as was completed prior to each of Decision Gates 2 and 3, with
the last formal QRA having been completed in April 2012 as input into the Decision Gate 3 recommendation
(reference Decision Gate 3 Project Cost and Schedule Risk Analysis Report, document no. LCP-PT-MD-0000-RI-
RP-0002-01). Westney’s Risk Resolution Process, as illustrated in Figure 2, endeavours to understand the
potential risks the Project’s cost and schedule projections could be influenced by, while using these risks as
inputs into the predictive outcomes using probabitistic modelling techniques. The outcome is a predictive view
of cost and schedule, including a predictive range (P25 to P75) as illustrated in Figure 3.

Figure 2: Westney’s Risk Resolution Process
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Given the Project is at the mid execution phase, a decision was made to model all cost and time risk as one,
rather that distinguish either of strategic and tactical risks as was the case for the Decision Gate 3 analysis or as
illustrated in Figure 3. Westney’s PRIMS modelling techniques and expertise were used to undertake the
analysis.

Figure 3: Westney's Probabilistic Modeling Techniques
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This QRA heavily relies upon the extensive risk management activities that have been ongoing by LCMC since
Decision Gate 2, inclusive of the active risks contained on the following risk registers (see Attachment A.2 - A5
and with reference to the Project Risk Management Plan):

1. LCP General Risk Register

2. HVdc Specialities Risk Register

3. Overland Transmission Risk Register

4. SOBI Risk Register

With the engagement of LCMC and with the benefit of these registers, current project status reports, historical
risk reviews, Westney completed a full risk discovery for each of LTA and LITL for the purposes of confirming the
current status and identifying new or residual risks that could influence the QRA.

Copies of the each of the above risk registers are provided as attachments to this report.

With Westney’s guidance, both cost and time-models were developed as the basis for probabilistic modelling,
consistent with past practice. Pursuant to Westney'’s Risk Resolution Process, these models are developed with

LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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the objective of modelling the core cost and schedule attributes and interdependencies of LTA and LITL, having a
level of detail that Westney determine as prudent to model the potential influence of the identified risks on the
cost and schedule. In the case of the Time-Model, its core objective is to model the schedule core driving logic
and key activities so as to facilitate a means of assessing the potential viability of the schedule in consideration
of identified risks. For reference, Attachment X provides the published critical path as extracted from the IPS for
each of LTA and LITL.

In the case of LTA = LITL, the January 2016 version of the Integrated Project Schedule (“IPS” — see Attachment
A.6) provides the basis for the Time-Model developed jointly between Westney and LCMC to support this QRA.

In the case of the Cost-Model, for consistency and ease of implementation, it was agreed to follow the same
model format as was used for the Decision Gate 3 QRA with the January 2016 Project Cost Report serving as the
basis of the analysis (reference Attachment A.7).

Using this Cost-Model and Time-Model as the basis of analysis, LCMC and Westney jointly evaluated the
potential cost and time influence of each of the identified risks in the four (4) Risk Registers listed above, noting
the dominating risks in the cost and time model spreadsheets. It should be noted that as per the Project Risk
Management Plan each identified risk in these four (4) risk registers include details of the risk response plan,
including supporting actions; the analysis is predicated upon these risk response plans being implemented. As
such, the QRA includes cost for implementation of these risk response plans as well as a view of the residual risk
exposure. The aggregate of capital to implement the risk response plan and the residual risk exposure for all
known risks provides the time and cost input for QRA modelling using Westney’s PRIMS ™ technique.

8 BASIS OF ASSESSMENT

This basis for this QRA is the Cost Report and IPS Update as of January 2016 as contained as Attachments A.6
and A.7 of this report. Table 1 below provides the current approved capital for each of LTA and LITL as approved
with AFE Revision 1, while the available contingency at that point is also noted. For the purposes of this QRA,
the available contingency is not risked; rather the outcome of the QRA confirms the Estimate at Completion
from which this available contingency is used to supplement.

Using the information, the Cost Model contained in Attachment A.10 is aligned to ensure that cost risk exposure
is appropriately defined per each of the major cost categories.

With respect to schedule, as indicated earlier the Time-Model reflects the latest IPS progress update as well as
core sequence, logic and constraints, thus serving to mimic the critical path to achievement of the each of the
three (3) planning target milestones listed in Table 2.

LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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Table 1: Basis of Assessment — Cost

Sub-Project AFE Rev 1 Co:t‘il:gif:clzs Risked Cost
Labrador Transmission Assets 877.6 17.8 859.7
Labrador — Island Transmission Link - 3,089.4 95.9 2,993.5
Total 3,967.0 113.7 4,080.7

Table 2: Target Milestone Dates

Milestone Target Date

| First Power Transfer Labrador to Island September 2017

Ready for Sustainable Power Transfer Labrador to Island December 2017

Using the Risk Resolution Process, the cost and time models were appropriately ranged to reflect the expected
cumulative impact of the risks that would influence the particular cost or schedule element (e.g. Risk OTLR044 —
Spring Break-up and impact on access cost and overall TL construction schedule is noted in the Time and Cost
Ranging Model Inputs contained in Attachment A.14 and A.16).

LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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9 QRA RESULTS

Attachment A.18 provides a presentation-style report of the QRA findings as prepared by Westney from the
analysis completed January through March 2016. Based upon it’s analysis, Westney’s concludes that there is a
minimal probability of achieving the published milestones dates, while an incremental $150 to 300 million of
capital will be required to successfully conclude LITL. An extract of key elements of Westney’s report is provided
in Figures 4 & 5.

Figure 4: Summary from Westney’s QRA Report

Summary for LTA / LITL

~ 2
WES‘tne ‘Jﬁ PRIVILEGED AND CONFIDENTIAL IN CONTEMPLATION OF LITIGATION
y Praprietary and Confidentiol © 2016 Westney Consulting Group, Inc. and Lower Churchilt Monegement Corp, (LUMC

LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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Figure 5: Predictive Ranges for LTA and LITL Cost and Schedule
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From Westney’s analysis, they reaffirm that two (2) major items are driving the final cost at completion of LITL:

1. ROW Clearing and Access Works scope for the HVdc Transmission Line, with a mean cost impact of $138
million; and

2. LCMC carrying cost for time extension due to schedule risk, with a mean impact of $97 million.

The net exposure for the other risk items is largely manageable within the existing available contingency under
AFE Revision 1 of $3,089 million.

As detailed within Westney’s report, the cost exposure for the ROW Clearing and Access Works is driven by a
number of factors, including:
e The cost remaining to construct the access required for the HVdc transmission line, specifically the
sections remaining to be completed from Clarenville to Soldier’s Pond, and the Long Range Mountains;

LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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e The cost to maintain access over several seasons and likely schedule extension given Valard’s overall
progress;

e Valard’s lack of progress in the Labrador winter zone is exposing the project to the cost of a second
winter season;

e Severity and implications of spring break-up 2016 and 2017 on constructed access is unknown;

e Cost exposure to address viability of 25km winter zone in Eastern NL given the uncharacteristic mild
winters in recent times; and

e Water crossings permitting to-date have been temporary in nature, unless approval for permanent
installation can be granted, the project will have a much larger remediation cost; and

e Non-productive costs if receipt of quarry permits is not timely are essential to optimize production (this
item added significant cost exposure in 2015).

From the schedule analysis, Westney concludes that it is apparent that the performance of each of Alstom and
Valard will determine the timeline of readiness for energization. In short, LTA and LITL have a number of sub-
critical path activities that each have time-risk, which when combined are threatening the likelihood of LTA/LITL
Energization in 2017. Figure 6 illustrates LCMC’s depiction of this situation. As can be seen each of the HVdc
Transmission Line (TL), Muskrat Falls (MF) Converter, and Churchill Falls (CF) Switchyard (each key elements of
the LTA/LITL transmission system) are driving the timeline to completion. The risk characteristics of the TL
(multiple work faces, weather sensitive, and materials available) are vastly different than the scope under
Alstom’s control (engineering, equipment manufacture, subcontractor management, integration, etc.)

Figure 6: |llustration of Concurrent Activities Driving First Power Transfer (LCMC Depiction)

3 separate work streams drive the schedule for LTA/LITL
energization and first power transfer from Labrador

Power Sustainable
Transfer Power
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2 . Time Risk §
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LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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Armed with this knowledge and with the latest status of Project costs (reference Attachments A.19 & 20) and
the key influencing cost risks, LCMC decided in late April that it would be prudent to complete a sensistivity
check on the Westney’s January — March cost analysis (which used period ending January 2016 as input data) in
order to reaffirm estimated cost at completion that was planned to be released publically in June 2016. Given
that progress continued to track forecast, it was determined to be little value of completing a sensitivity check
on the schedule risk work undertaken by Westney.

In this regard, it was decided to update the Cost Model inputs with the latest available progress and cost data
(period ending 30-April — see Attachments 20 & 21), as well as status implementation of the risk response plans
as extracted from IRIS. While not dismissing Westney’s QRA findings, this sensitivity check was deemed prudent
since as indicated by Westney’s findings, the largest influencer on the cost outlook was ROW Clearing and
Access Works, wherein significant effort was being made to de-risk the outcome, thus the band of cost certainty
should be tighter. LCMC notes that some approximate 4 months of progress has lapsed since the earlier analysis
was complete wherein during this winter period significant effort was being expended to de-risk the overall TL
program (e.g. spring break-up preparedness, bids had been received and reviewed for the two (2) remaining
Commitment Packages for ROW Clearing and Access Works (i.e. Clarenville to Soldier’s Pond, Long Range
Mountains).

In addition to the ROW Clearing and Access Works, during the January — April period LCMC had spent
considerable time updating its staffing plan in order to ensure that an accurate of final forecast cost, including
allowance amoungst each of the three (3) assets — Muskrat Falls Generation, LTA and LITL. This exercise resulted
in the allocation of forecasted cost from MFG to LTA and LITL, which became as input into the Cost Model input.
Separately a review of foreign currency exposure has identified additional exposure to LITL, resulting in a cost
influencer on the QRA.

Using all available data the Cost Model was Attachment A.21 provides the Cost Model input for this latest QRA
update.

Westney'’s re-run of the Cost Model sensistivity check in early May 2016 analysis concluded that the cost range
on the lower end (P25) has increased by some $100 million, while the P25 to P75 spread has now shifted to
$250 to $350 million, with the primary driver being the adjustments to both the staffing plan and due to foreign
currency exposure. Given that the adjustments to the inputs are well understood, Westney’s QRA findings are
considered valid, reaffirming no rational to update the overall QRA report presented in Attachment A.18.

Tables 3 and 4 provide the final results of the QRA that will be used by LCMC for the purposes of setting AFE Rev
2 and communications to stakeholders.

It must be emphasized that this QRA does not consider the potential cost or schedule impact of either of the
following two emerging Project issues:

1. HVdc Conductor Proud Stranding — HVdc conductor proud stranding phenonena recently discovered
and under investigation. At present a full root cause investigation into the situation is underway in
order to understand why this condition exists, if it is acceptable, and options to reduce future
occurrence. Presently ~ 150km of conductor has been strung, with both stringing crews suspended on
7-June. Insurance claim for conductor installed has been raised, however claim entitlement is not
understood. Exposure for LIL could be significant from a cost and schedule viewpoint, with rough

LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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estimates of $10 to $50 million and 2 to 6 months schedule exposure pending the outcome of the
current investigation to determine whether the existing conductor can be modified for use or whether
an alternate design is required.

2. Organizational and Goverance Risk — The potential organizational disruption that could result from the
recent move to alter the overall governance and organizational structure of the Project by sub-dividing it
into a Generation (power development), and (2) Transmission (power supply) projects each reporting to
an Executive Vice President. In short, this QRA has not considered the potential disruption or broader
organizational effectiveness impacts (i.e. loss of key personnel, duplication of activities, loss of synergies,
etc.) that may result from a sub-division of the LCMC working organization. Any fundamental
organizational re-design efforts within LCMC could create substantial delivery risk for the Project, likely
adding considerable cost and schedule beyond that that forecasted in this QRA.

Table 3: QRA Results — Cost (Sensitivity Check)

Sub-Project AFE Rev 1 Available . 1 ed Cost P25 P50 P75
Contingency

Labrador Transmission Assets 877.6 17.8 859.7 852 868 887

tianbkrador ~ Island Transmission 3,089.4 95.9 2,993.5 3352 3391 3,437

Total 3,967.0 113.7 3,853.2 4,108 4259 4,324

Table 4: QRA Results — Schedule

Milestone Target Date P25 P50 P75

First Power Transfer Labrador to
Island

Ready for Sustainable Power Transfer
Labrador to Island

Sep-2017 Dec-2017 Feb-2018 Apr-2018

Dec-2017 Apr-2018 Jun-2018 Sep-2018

LCP-PT-MD-0000-QM-FR-0001-01, Rev. B4
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As illustrated in Figure 7, this recent analysis provides a surprising comparion to the Decision Gate 3 Risk
Analysis completed in May 2012, document No. LCP-PT-ED-0000-RI-RP-0002-01, wherein it was concluded that
there was a range for 2 to 14 month delay beyond the schedule date of June 2017 for First Power Transfer
(Labrador to Island). The probabilistic modelling results concluded:

e P25 =August 2017
e P50 =January 2018
e P75 =August 2018

Despite the fact that Project Sanction slipped by some months, LCMC's focussed effort to de-risk the LTA — LITL
schedule have considerably reduced the overall risk exposure.

Figure 7: QRA Schedule Analysis Comparison — DG3 to Current

Effective Management successfully reduced LTA — LITL
First Power Transfer by 7 Months

P75: 71 Months

May-2012 \
DG3 Target: 57 Months \
. 1 P50
Analysis { \ Jan-2018
Target Sanction Target P25 P75
Sep-2012 Jun-2017  Aug-2017 Aug-2018

I

P75: 64 Months

{ Target: 57 Months P50 \l
Mar-2016 A Feb-2018
Analysis [
Actual Sanction Target P25 P75
Dec-2012 Sep-2017 Dec-2017 Apr-2018

1-Source: Decision Gate 3 Project Cost and Schedule Risk Analysis Report, document no. LCP-PT-ED-0000-RI-RP-0002-01

LOWER CHURCHILL PROJECT 2 @ nalcor
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1 PURPOSE

This Project Risk Management Plan is one of several key management plans under the umbrella of the Lower
Churchill Project (LCP) Project Execution Plan (Scope and Approach), reference document No. LCP-PT-MD-0000-
PM-PL-0001-01 that details how the Lower Churchill Management Corporation (LCMC) — Lower Churchill Project
(LCP) will be managed in order to achieve the goals and objectives stated in the Project Charter. This
Management Plan provides:

e Overall risk approach / philosophy adopted by LCMC;

® Roles and responsibilities LCMC Project Delivery Team as it relates to risk management;

e Risk Management process to be used on the LCP — LCP Sub-Projects and

e Qverview of the Risk Management tool.

e This plan also describes the methodology to be used for conducting risk management planning and
implementation within the Lower Churchill Management Corporation (LCMC) to ensure that risk
management is performed in a consistent manner throughout the Lower Churchill Project (LCP) and
Sub-Projects.

2 SCOPE

This Project Risk Management Plan is a key component of the LCMC Risk Management Framework illustrated in
Figure 1. Together these documents provide the core direction as to how risk management will be conducted
within the Project.

This Management Plan is applicable during the planning and execution of Phase 1 of the LCP, including the
following project elements:

e |CMC management activities including environmental assessment, aboriginal affairs, regulatory,
financing, and labor relations

e  Muskrat Falls Generation Sub-Project (MFG)

e HVdc Specialties Sub-Project (DCS)

e OQOverland Transmission Lines Sub-Project (OTL)

®  Marine Crossing Team — SOBI Sub-Project (MCT)

This Project Risk Management Plan addresses all project risks, however does not specifically address the
completion of specific health, safety and environmental risk assessments (e.g. hazard operability reviews
“HAZOPs”, or process hazard analysis). While general project risks will be evaluated in accordance with these
criteria, details of specific risks assessments related to these items are contained in the respective management
plans.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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of risk assessments.

3 DEFINITIONS

Allowance

Action Plan

Base Estimate

Decision Gates

Costs added to the base estimate, based on experience, to cover foreseen

but not fully defined elements.

Action plan prepared to address Risks identified in the Sub-Project Risk

Register.

project’s specifications and execution plan.

Reflects most likely costs for known and defined scope associated with

A Decision Gate is a predefined moment in time where the Gatekeeper has

to make appropriate decisions whether to move to the next stage, make a
temporary hold or to terminate the project. The option to recycle to the
current stage is considered an undesirable option unless caused by

changes in business conditions.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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Figure 1: LCMC Risk Management Framework

Mandates risk management culture,

including defining risk management goals,

responsibilities and commitments. Strategic

Philosophy for achieving the project risk -
Project Risk policy that meets the requirements of Project
Philosophy Charter, including high-level strategy for risk
allocation.
5 Project Execution Provides guidelines for practical
£ Risk and Uncertainty applicat.ion of risk management with
5 Mgmt Guidelines the Project.
< .
. Project Risk Mana.gemgnt Plan which addresses
R} Management Plan how risk will be managed by the
o Project, and by whom, when, etc.
Overall listing of project risks
Risk Register including ranking, mitigation strategy
and responsible party.
Risk mitigations that are monitored, DaY'to'Day
Key Risk Response Plans & Risk Action Plans including work plans for completion Management
Implementation, Monitor and Control
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Escalation

Estimate Contingency

Key Risks

Lower Churchill
Management Corporation
(LCMC)

Management Reserve

Pareto’s Principle

Project Change

Provision for changes in price levels driven by economic conditions.
Includes inflation.

Provision made for variations to the basis of an estimate of time or cost
that are likely to occur, that cannot be specifically identified at the time
the estimate is prepared but, experience shows, will likely occur.
Contingency does not cover scope changes outside the Project’s
parameters, events such as strikes or natural disasters, escalation or
foreign currency impact.

A risk selected to be overseen by the Risk Resolution Team or LCP
Executive Committee due to the risk’s complex nature and high profile.

Established in November 2013, Lower Churchill Management Corporation,
which is 100% owned by Nalcor Energy, will carry out the project
management functions, including planning, engineering and design
management, construction management, risk management, cost control,
finance and accounting, procurement and supply chain management for
Phase 1 of the Lower Churchill Project, which comprises the power
generation facility at Muskrat Falls, the Labrador-Island Link and the
Labrador Transmission assets.

Approved capital budget held in reserve and controlled by Gatekeeper,
which is used to provide a higher confidence cost level (i.e. comfort
factor).

It is often used by Gatekeeper as a mechanism to support scope additions
in a project raised as part of the change management process which would
not be covered by Estimate Contingency. The Management Reserve is also
used to handle the impact of strategic risk.

Unlike Estimate Contingency, Management Reserve is not expected to be
spent unless the Gatekeeper so directs.

Also known as the 80-20 rule, states that, for many events, roughly 80% of
the effects come from 20% of the causes. Application to risk management
suggests that 80% of the risk exposure comes from 20% of the project’s
risk.

A deviation which represents a change or departure from the Project
baseline scope, estimate, schedule, intended plant quality, HSE targets,
project policy, or execution plan that causes an addition or reduction to
the Original Control Budget or baseline Project Control Schedule including
correction for scope / estimate omissions, or change in execution
approach.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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Project Change Notice
(PCN)

Project Management
Team (PMT)

Project Scope

Project Delivery Team
(PDT)

Risk

Risk Brokering

Risk Management

Risk Owner

Risk Register

Risk Response Plan

A mechanism used to facilitate the processing of Project Changes.

The Project Management Team (PMT) is led by the Project Director and is
made up of project leaders and key functional representatives. The PMT
meets periodically, to identify issues that may affect cost and schedule and
to determine how such issues should be resolved.

A concise and accurate description of the end products or deliverables to
be expected from the project and that meet specified requirements as
agreed between the Project stakeholders. It represents the combination of
all project goals and tasks, and the resources and activities required to
accomplish them.

Personnel assembled to develop and execute a project from planning
through start-up. The Project Delivery Team (PDT) is dedicated to
managing the overall project including significant focus on monitoring and
controlling LCP consultant’s and contractor’s performance in execution of
the work.

An uncertain event or condition that, if it occurs, has a positive
(opportunity) or negative (threat) effect on a project’s objectives.

The process of allocating project risks to various providers (of technology,
engineered equipment, engineering & construction services, insurance,
and financing) such that each provider’s levels of cost and risk are
optimized.

Risk Management is the act or practice of dealing with threats and
opportunities. It includes creating an environment and a context for
dealing pro-actively with them, identifying and analyzing potential threats
and opportunities, prioritizing threats and opportunities (by comparing the
probable consequence of different risks) so that the right resources can be
applied in a timely manner, preparing and implementing mitigation plans,
recording and communicating threats and opportunities, as well as the
eventual close-out of specific risks and the Project itself.

Responsible to define and implement mitigation and action plans to deal
with identified risks for LCP Project and Sub-Projects. This role can be
performed for any individual within the Project Delivery Team.

Document including LCP Project and Sub-Projects identified risks.

Management strategy and action list prepared for Key Risks.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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Risk Resolution Team

Sub-Project

Strategic Risk

Strategic Risk Exposure

Tactical Risk

Multi-functional group, acting as a resource to the Project Director, who
select the highest priority risks (can include identification of that risk) for
management based upon defined criteria and assist Risk Owners with the
development of response plans.

Sub-division of LCP Projects contained in the Work Breakdown into
components to assist with the planning, executing and controlling of the
work. Reference Project Controls Management Plan, reference document
No. LCP-PT-MD-0000-PM-PL-0001-01for details.

Identified background risks that are outside of the controllable scope of
the project team, typically pertaining to external issues such as enterprise-
level issues, governance, financial markets, stakeholders, hyperinflation,
and regulatory approvals. Managing these risks requires significant effort
and influence by the Gatekeeper with external stakeholders. Strategic risk
is also referred to as the risk of failure of the general execution plan.

Probabilistic impact of Strategic Risks that is quantified. Covered by
Management Reserve.

Identified background risks that are inside of the controllable scope of the
project team. Basically it refers to risks associated with the base capital
cost estimate as a result of uncertainties with the four components of the
estimate: (1) project definition and scope omission, (2) construction
methodology and schedule, (3) performance factors, and (4) price. It
excludes price escalation.

4 ABBREVIATIONS AND ACRONYMS

DCS
ERM
FEL
HAZID
HAZOP
HSE
LACTI
LCMC
LCP
MCT
MFG
MoC
OTL
PCN

HVdc Specialties Sub-Project

Enterprise Risk Management

Front End Loading

Hazard Identification Review

Hazard Operability Review

Health, Safety and Environment

Leads, Accountable, Consulted, Technical and Informed Chart
Lower Churchill Management Corporation
Lower Churchill Project

Marine Crossing Team - SOBI

Muskrat Falls Generation Sub-Project
Management of Change

Overland Transmission Lines Sub-Project
Project Change Notice

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2

27



CIMEDP Evhihit D_N229N0 Paae
ITivin 1 LATITVIU1 UJIJUvU 1 GHU
Project Risk Management Plan
Nalcor Doc. No. Revision Page
LCP-PT-MD-0000-RI-PL-0001-01 B2 9
PMT Project Management Team
PDT Project Delivery Team
SOBI Strait of Belle Isle Sub-Project
WBS Work Breakdown Structure

RESPONSIBILITIES

Project Director: Responsible for:
e  Chairing the Risk Resolution Team and accountable for implementation of this Risk Management
Plan.
e Approving Risk Response Plans for Key Risks and subsequent updates, or seeks approval of Risk
Response Plan (as required) from LCP Executive Committee.

LCP General Project Manager and Sub-Projects Project Managers: Responsible for:
* Implementing of this Risk Management Plan within their Sub-Project.
®  Managing of risk within their Sub-Project or area of responsibility.

Risk Owner: Responsible for:
e Developing the Risk Response Plan for Key Risks or Risk Action Plan for other project risks.
®  Spearheading the implementation of the Risk Response Plans.
e Advising the LCP Risk Coordinator and Project Manager of any implementation issues with Risk
Response Plans.
e Taking action to adjust mitigation efforts as appropriate for Risk Response Plans.

Risk Resolution Team: Responsible for:
e  Multi-functional group, acting as a resource to the Project Director, who select the highest priority
risks (can include identification of that risk) for management based upon defined criteria and assists
Risk Owners with the development of Risk Response Plans, including assistance with the assistance
of optimal risk brokering.
®*  Monitoring the implementation status of Risk Response Plans.

LCP Executive Committee: Responsible for:
e  Approving the selected list of highest priority risks made by the Risk Resolution Team.
e Approving selective Risk Response Plans (as required due to their delegation of authority or nature
of the risk).
e  Making decisions on risk mitigation trade-offs (corporate / project trade-offs).
®  Removing roadblocks to enable Risk Response Plans to be implemented.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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LCP Risk Coordinator: Responsible for:

e Scheduling and facilitating risk assessments.

® Leading the population of the Sub-Project Risk Register.

e  Facilitating discussions to identify the Risk Owners for each risk.

®  Facilitating the identification of the Key Risks.

®  Providing updated risk listing to procurement or package engineer for contracting strategy
preparation and subsequent commercial negotiations.

e  Ensuring Risk Response Plan is prepared for Key Risks in a consistent fashion.

e  Ensuring Risk Action Plans are developed and implemented for all Project Risks.

®*  Monitoring the status of Risk Response Plan implementation (i.e. collecting updates).

®  Producing Risk Response Plan status reports.

®  Facilitating the Risk Resolution Team meetings.

e  Developing, reviewing and evaluating risk questionnaires as part of the Request for Proposals (RFPs)
packages.

e  Reviewing Risk Response Plans as required for LCP Project Change Notices (PCNs).

Sub-Project Risk Coordinator: Responsible for:
e  Organizing and consolidating the Sub-Project risk register by category.
e  Leading the preliminary risk ranking on the Sub-Project risk register.
e  Coordinating with Risk Owners to develop and implement Risk Action Plans.
¢ Informing LCP Risk Coordinator of overall risk status.

Risk Advisor (Westney): Responsible for:
®  Providing process expertise and specialized tools for conducting risk assessments.
®  Assisting with the assessment of financial exposure of Strategic Risks.
®  Participating on Risk Resolution Team reoccurring meetings.
e  Acting as independent risk broker.

Nalcor ERM Committee LCP Representative: Responsible for:
®  Providing the linkage between the Project Risk Register and the Corporate Risk Register in terms of
risk identification, risk rating and ongoing monitoring of mitigation strategies.
e  Conveying details of best practices in project risk management as practiced by the LCMC to the
benefit of the ERM Committee and Nalcor Energy generally.
e  Ensuring that Nalcor Corporate Policy is being implemented by LCP Project.

Supply Chain: Responsible for:

e  Responsible for development of contracting and procurement plans that consider risk inventory for
the package.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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e  Risk Brokering during the negotiation of the commercial terms of the package with the contractor
or supplier.

6 REFERENCE DOCUMENTS AND/OR ASSOCIATED FORMS

LCP-PT-MD-0000-PM-PL-0001-01 Project Execution Plan
LCP-PT-MD-0000-PM-LS-0001-01 Project Dictionary

LCP-PT-MD-0000-PC-PI-0001-01 Project Controls Management Plan
LCP-PT-MD-0000-PR-PL-0001-01 Procurement Management Plan
LCP-PT-MD-0000-PC-PL-0001-01 Project Change Management Plan
LCP-PT-MD-0000-SC-PL-0001-01 Procurement Management Plan
LCP-PT-MD-0000-RI-RP-0001-01 Gate 2 Project Risk Analysis
LCP-PT-MD-0000-LE-PH-0001-01 Insurance Philosophy

LCP-PT-MD-0000-PM-PY-0001-01 Project Risk Management Policy
LCP-PT-MD-0000-PM-PR-0002-01 Project Execution Risk & Uncertainty Management Guidelines
LCP-PT-MD-0000-RI-PH-0001-01 Risk Management Philosophy

7 RISK MANAGEMENT PHILOSOPHY

LCMC’s Project Risk Management Policy, reference document No. LCP-PT-MD-0000-PM-PY-0001-01 for the
Lower Churchill Project, as shown in Figure 2, makes a strong commitment towards identifying and management
all project risks. With consideration of this Policy Statement, the Project’s risk management program described
in this Management Plan is structured to encapsulate the following beliefs held by LCMC.

e Proactive risk awareness and management is a key enabler of “flawless execution.”

e Predictability of outcome will be vastly improved when achievable objectives are first established. A full
understanding of project risks early in the project’s lifecycle will provide the greatest opportunity to
complete the necessary work required to fully understand these risks (i.e. Risk-Driven Front End Loading)
from which achievable objectives will be established.

¢ Quality decision making will be facilitated through a comprehensive understanding of project risks and how
they can be managed with least impact on the Project. Such risk-informed decision making, illustrated in
Figure 3, will be a standard for the Project.

e Consistent with Pareto’s Principle, we believe a few (15-20) select, complex risks will provide the greatest
exposure for the Project. These Key Risks will be subject of heavy focus by LCMC Project Management Team
and the Risk Resolution Team.

e Many risks are multi-dimensional and complex requiring creative solutions. Cost effectively managing risks

will require risks to be allocated to various stakeholders who are best positioned to manage them through
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Risk Brokering. This process of risk allocating will be featured significantly through the procurement process
for the project’s supply and construction contracts.

¢ Risk management is an on-going, continual looped process as the project progresses through the Gateway
Phases (i.e. Plan-Do-Check-Act process).

e Consistent with practice up to Decision Gate 3, the Project will continue to use the Risk Resolution Team as

illustrated in Figure 4, to support the development and validation of Risk Response Plans, however its
membership will be adjusted as required to reflect the progression of the Project.
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Figure 2: Project Risk Management Policy Statement

Lower Churchill Project

HYDRO ’ .
Risk Management Policy

The Lower Churchill Project Management Team is committed to planning and executing the
Lower Churchill Project in such a way as to minimize the potential negative effects of risks
and to maximize opportunities. We will serve the needs of all our internal and external
customers, stakeholders and our shareholder by tangibly demonstrating this commitment
through compliance with our Risk Management System and by making continual
improvement an integral part of our activities.

Our Philosophy
* Proactive risk management is fundamental to achieving the Lower Churchill Project’'s
objectives.

e All participants in the Lower Churchill Project are responsible for identifying &
mitigating risk and identifying & developing opportunities.

« Empowerment comes through strong leadership and involvement of all personnel.

Our Goals

* Create a culture that supports proactive project risk management that is viewed by all
Team Members as an enabler to successfully achieve the Lower Churchill Project's
objectives.

« |dentify, assess, respond to and manage all key risks and uncertainties.

* Allocate project risk to the party who can most efficiently and effectively manage the
risk.

« Improve decision-making by thoroughly understanding project risks and uncertainties.

Our Commitments

* We will ensure this Policy is known and clearly understood by all persons associated
with the Lower Churchill Project.

 We will work to identify, assess, respond to and manage all key project risks and
opportunities consistent with guidelines and tools advocated by this Policy.

e We are committed to managing project risks and opportunities from the following
perspectives: occupational health and safety, environmental, technical, schedule, cost,
operational reliability/quality, and reputation/image.

This Policy Statement supports and complements other policies within the Lower Churchill
Project Integrated Management System. This Policy Statement is not intended to replace or
duplicate Newfoundland and Labrador Hydro Corporate risk management policies with
respect to market and financial loss risk mitigation activities.

Endorsed by:

‘*flu,‘é[“/// ool ] Z/M/ i M J

B 07
Vice-President Date Project Manager // Date Strategic Planni Leéd Date
Lower Churchill Project Lower Churchill P(qect Lower Churchill Prgject
TEETSI]
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Regulatory &
Stakeholder Risks
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Figure 3: Risk-informed Decision Making Approach
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Figure 4: Risk Resolution Team Post Decision Gate 3
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7.1 Risk Management Synopsis
7.1.1 The Risk Management Environment

Project risk management addresses the uncertain events or conditions that, if they occur, it will have negative
(threat) or positive (opportunity) effects in the LCP Project objectives: cost, schedule, quality, safety,
environment and reputation.

A risk event may have one or more causes and one or more effects. Primarily the effects would be on the LCP
Project triple constraint: scope, cost and schedule. These effects also extend to cover all defined LCP Project’s
objectives. Risk management seeks to protect the LCP Project in fulfilling its objectives by developing mitigation
strategies and related actions plans.

For LCMC risk management is going to be pursued as an integral part of the LCP Project management process.
Risks are going to be managed in a concerted effort by the LCP Project and Sub-Projects Management Team and
identified members of LCP Project Delivery Team (PDT).

7.2 LCMC Risk Management Strategy

LCMC is committed to follow established risk management practices for LCP Project and Sub-Projects proactively
investing in the deploy of the risk management methodology ensuring that LCP Project requirements and high

expectations are going to be achieved.

Figure 5: Risk Management from Policy to Implementation

Templates/

Methodologies

LCMC Risk Management Plan

Strategic Risks:
Lower Churchill Outside the control
Project (LCP) of the Sub-Project
Tactical Risks:
SUB- S —— — Base Capital Cost Estimate:
uskrat Falls cSpecialties *Scope definition/omissions
PROJECTS Generation (MFG) (DCS)

« Execution strategy
* Performance factors
* Price
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7.2.1 Key Success Factors

LCMC recognizes that organizational culture is a key success factor for effective risk management within the LCP
Project and Sub-Projects. The goal is to develop a culture that:

e Supports a honest, realistic and open recognition of LCP Project and Sub-Project risk even if they
indicate problems with the project;

® Encourages talking about risk realistically, with no penalty for people who do so openly with the LCP risk
management process;

®  Promotes discussion in an atmosphere where there are no risks are out-of-bounds for discussion and no
enforcement of bureaucratic hierarchy in meetings where risk identification and assessment is discussed
and;

¢ Maintains commitment to collecting realistic and high-quality data about risk. Risk data are often based
on the judgement and expertise of informed individual within the LCP Project Delivery Team (PDT).

7.2.2 LCMC Organization for Risk Management

The organizational chart implemented to perform Risk Management process for LCP Project and Sub-Project is
indicated in Figure 6.

The role of the LCP Risk Coordinator is performed by the LCP Deputy Project Control Manager. The roles of Sub-
Project Risk Coordinator aren’t full-time positions in the project; this role can be performed for any member of
the Sub-Project delivery team who will coordinate with the LCP Risk Coordinator the methodology, process and
tools for risk management.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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Figure 6: Organizational Chart for LCP Risk Management
Lower Churchill Project /)
(LCP)
Project Director
LCP General Project
Manager
LCP Project
l — Risk Register
e ————— (Strategic)
A LCP Deputy Project
Lep P';:]ect ::rontrol Control Manager
nag (LCP Risk
Coordinator)
|
I
|
| _
—_— — e — e e o —— . — s —
e e e et o
| | —
| Muskrat Falls
MFG Project Manager Generation (MFG) | MGF
and Deputy i ProjectControlLead |~ T~ — — — = Risk Coordinator
I
I | [
HVdc Project Manager I HVdc Specialties (DCS)| | DCs
and Deputy } Project Control Lead |— e Risk Coordinator
| | LCP Project
| | I — Risk Register
| (Tactical)
IOTL Project Manager and Overland Transmission | oTL
Deputy L Lines OTL) |- 4= — — — — — Risk Coordinator
| Project Control Lead |
| | |
MTC Projoct Manager | | Marine Crossing soBI | mTC
and Deputy (MTC) Pt ————— Risk Coordinator
| Project Control Lead |
| _
_________ |
I | Orange Rectangles represent not a full time position:
Sub-Project Risk Coordinator: role performed by any member of the Project Delivery Team in the Sub-Project.

7.2.3 Levels of Risk Management at LCMC

As indicated in Figure 5, two risk levels have been defined:

e Strategic Risks: applies to LCP Project and basically related to external issues like: (these risks are largely
outside the control and management of the Sub-Project using their own resources)

Enterprise — corporation level issues
Governance

Financial markets

Stakeholders

Hyperinflation

O 0O O O O
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o Regulatory approvals

These risks are largely outside the control and management of the Sub-Project using their own
resources

e Tactical Risks: applies to LCP Sub-Projects and basically related to internal issues; these risks are under
the control and management of the Sub-Projects using their own resources. For LCP, tactical risks are
associated with the Base Capital cost estimate and cover the uncertainty of the following four estimate’s
elements: (it doesn’t include price escalation).

Sub-Project definition and scope omission
Construction Methodology and execution
Performance factors

Price

O O O O

The LCP Risk Register and Sub-Project Risk registers will reflect this approach for all identified risks.

8 OVERVIEW OF RISK MANAGEMENT PROCESS

This section covers the Lower Churchill Project (LCP) and Sub-Projects risk management process from the
identification of LCP risks (strategic) and Sub-Projects risk (tactical) to establishing the appropriate risk plans that
address these risks and the subsequent monitoring and control.

The central focus of this section is the risk management process, which guides the members of the LCP Project
Delivery Team (PDT) through the steps of:

Risk Identification and Organization;
Risk Assessment and Prioritization;
Risk Response;

Risk Monitoring and Control.

PwNPE

For LCP Project and Sub-Projects, the step of Risk Assessment and Prioritization is basically a qualitative analysis
oriented to define the risk level and expected value as a basis to categorize the top ten risks.

8.1 Risk Management Process Cycle

The risk management process used to effectively manage risks during the planning and execution stages of the
Lower Churchill Project (LCP) and Sub-Projects is depicted in Figure 7. This risk management process is
comprised of four main steps which combine to form an ongoing cycle and it is a cyclical and iterative process
performed throughout the project development cycle that for LCP refers to the gateway process as indicated in
the LCP Project Execution Plan, reference document No. LCP-PT-MD-0000-PM-PL-0001-01.
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Figure 7: LCP Risk Management Process Cycle

Risk
Assessment &

. . Risk Response
Prioritization

Risk
Identification &
Organization

Risk Monitoring

& Control

Step 1 — Risk Identification and Organization
All risks are captured on Sub-Projects risk registers. The risks are then organized by major activity and type of
risk; this organization facilitates both efficiency and effectiveness handling of the risks.

Step 2 — Risk Assessment and Prioritization

Each risk is given a “first-cut” priority ranking which is a function of the risk’s likelihood of occurrence and its
potential consequence. From there, approximately 15-20 of the more complex and high impact- likelihood
profile risks (Key Risks) are selected to be overseen by the Risk Resolution Team. Risk qualitative assessments
are performed to evaluate both the individual and collective impacts of risks on the project, and to provide
insight into the value of possible risk mitigations.

Step 3 — Risk Response

Each Key Risk is managed using a Response Plan which is recorded in the LCP risk management tool — Iris
Intelligence. The Response Plan will detail the recommended strategy for managing the risk (i.e., avoidance,
transfer, mitigation, or acceptance). The majority of risks are not elevated to Key Risk status and are managed
using Action Plans within the LCP risk management tool which are reflected on the sub-project risk registers.
Each risk’s Risk Owner is responsible for leading the development and implementation of that risk’s response or
action plans.

Step 4 — Risk Monitoring and Control

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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The response and action plans are reviewed on a regular basis and are adjusted as conditions warrant promoting
optimal outcomes. The frequency of reviews ranges from monthly to quarterly depending on the organizational

entity involved in the review.

8.2

Scope of LCMC Responsibilities

Figure 8 shows the division of responsibilities between LCMC and interface with Emera for Phase | of the Lower
Churchill Project (LCP). The overall Project is divided into Sub-Project areas; these Sub-Project areas are used as
the basis for designating the Sub-Projects Risk Registers used in the Risk Management Process.

Figure 8: Depiction of Risk Register Responsibilities

LCMC - led Scope

Nalcor Other
Activities

Environmental
Assessment
& Aboriginal

Affairs

Sub-Project

EA— MF & GI
Generation
with MF/GI
Interconnect

Power sales
& market
access

Finance
EA—Island
Link Existing
Contracts
EA - Maritime
Link Industrial
Relations

Sub-Project Sections

Aboriginal
Affairs

Execution
Readiness

Insurance

Island Link -
Strait of Belle
Isle Marine
Crossing

Route and
Installation
Strategy

Shoreline /
Landfall
Protection

Subsea Cable
Procurement
and
installation

Subsea
Protection

* Muskrat Falls Generation (MFG) —Component 1.
*HVdc Specialties (DCS) —Component 3.
«Overland Transmission Lines (OTL) — Component
* Marine Crossing Team (MTC) - SOBI

4.

Muskrat Falls
Generation
(Component 1 -
MFG)

824 MW powerhouse
and supporting
structuresincluding:
Infrastructure/Temps
- Powerhouse/Intake
- Dams/Spillway

- Overhead Lines

- Reservoir

345 kV HVac
transmission
interconnect
between Muskrat
Falls and Churchill
Falls

Island Link
-Land Portion
(Components 3
DCS & 4 OTL)

1050 km
Overhead
Transmission Line
- incl. Transition
Structures

HVac to HVdc
converter stations
at Muskrat Falls
and Soldier’s Pond

Shore Electrodes
at SOBI and
Dowden’s Point
-incl.
transmission line

Switchyard on
Avalon

Island System
Upgrades

Emera-led Scope

Maritime Link
-Land Portion

127 km
Overhead
Transmission
Line

HVac to HVdc
converter
stations at
Bottom Brook
and Lingan

Shore
Electrodesin
NL and NS

Island System
Upgrades

Maritime Link
- Cabot Strait
Marine Crossing

Route and
Installation
Strategy

Shoreline /
Landfall
Protection

SubseaCable
Procurement
and
installation

Subsea
Protection

LCMC will have the responsibility for overseeing: the Strait of Belle Isle (SOBI) Marine Crossing; and General
Project Risks (including issues related to overall project execution, Environmental Assessment, Aboriginal Affairs,
Financing, Regulatory and Labour Relations).

The LCMC through the Project Delivery Team (PDT) will oversee sub-project risk registers pertaining to: Muskrat
Falls Generation - MFG (Component 1), HVdc Specialties - DCS (Component 3), Overland Transmission Lines —

OTL (Component 4), and General Execution of Project Management within its area of responsibility.
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At current it is envisioned that Emera, as lead for the Maritime Link, will be responsible for overseeing the risks
associated with the Maritime Link.

8.3 Flow of Risks from Sub-Project Risk Registers to List of Key Risks

Figure 9 portrays the flow of project risks from the Sub-Projects Risk Registers to the List of Key Risks which are
overseen by the Risk Resolution Team / LCP Executive Committee. Response Plans are used to manage the Key
Risks while action plans are used to manage the risks that are retained on the Sub-Projects Risk Registers.

Figure 9: Flow of Project Risks from Sub-Project Risk Registers

LCP Executive Committee
apprised by Project Director

Key Risks
with Response Plans ‘
(Typically 15— 20) Key Focus of Risk Resolution

Team

/ Project Risks retained on Sub-Project Risk Registers with Action Plans\

Labor Relations SOBI - Marine

g Component 1 — Muskrat Component 3 — HVdc
- - Crossing Falls Generation MFG Specialties DCS
Financing Team MTC
Regulatory & Sales General Execution & omponent 4 — Overland
Project Management Transmission Lines OTL
Aboriginal
Environmental
Assessment
Risks Y }
. Sub-Projects Risk Registers
LCP General Risk ) g

Register
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9 RISKIDENTIFICATION AND ORGANIZATION

This is the initial step for determining what, where, when, why and how something could happen. Each risk as it
is identified will be recorded into the LCP Project or Sub-Project risk registers, these risk registers are structured
in accordance with the LCP Risk Management tool following guidelines indicated in this document.

Risk items and issues may be identified through facilitated workshops including LCP Management Team for
strategic risks and internal workshops/internal coordination meetings at the Sub-Project level for tactical risks
during the life cycle of the LCP — Gateway Process.

Figure 10: Risk Identification and Organization

Risk
Assessment &

. Risk Response
Prioritization

Risk sk L.
Identification & et Lt
Organization

& Control

The process of identifying and organizing risk is continuous and can lead to new categories being added to the
list of risk as indicated in Section 9.2.

During this step risks should be simply be listed and no judgement should be made regarding their validity. The
risk should be stated clearly using explicit statements describing situations that can be negated or made
conditional, it is recommend for LCP to use the following structure:

IF

Conditional statement (allowing probability to be addressed) - Cause.
THEN

Statement describing the consequences which can be assessed - Effect.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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Example:
IF a delay of one week in an LCP supplier delivery for free-issue materials occurs during construction, THEN the
project delivery schedule of free-issue materials will be late by one week, exposing LCP to Contractor’s claims.

9.1 Initial Risk Identification

All project risks associated with Phase 1 of the LCP Project and Sub-Projects will be placed on their respective
Risk Registers using the LCP Risk Management tool. As described in Section 7.2.3 and Figure 11, the following
risk register will be available:

e General LCP Risk Register (strategic)
® Sub-Projects Risk Registers (tactical)

To assist with the initial population of a Sub-Project Risk Register, it is recommended that the Sub-Project Risk
Register Coordinator create a preliminary list of the risks which pertain to that particular Sub-Project. A
workshop can then be held, with broad participation from multiple disciplines, to further develop the list of risks
for the risk register. This workshop will be facilitated by the LCP Project Risk Coordinator.

Core members of the LCP Project Delivery Team should be involved in this process so that they can develop and
maintain a sense of ownership and responsibility for the risk and associated mitigations strategies and response

actions.

Risk identification will be aligned with the current stage of LCP Project and Sub-Projects life cycle following the
Gateway process (i.e. Post Gate 3 — Phase 4 Execution) as indicated in Figure 11.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2
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Figure 11: Risk identification — Gateway Process

Approval of

Approval to Development Project Approval to Approval to
Proceed with Scenario and careion Commence First Commence
Concept Selection to Commence Power Generation Decommissioning
Detailed Design
Gate Gate Gate Gate Gate
1 2 3 4 5
Phase 1 Phase 2 Phase 3 Phase 4 Phase S Phase 6
Opportunity Generate Engineering Engineering, Start-up Decommissioning
Identification and Select and Procurement, and Operate
and Initial Alternatives Procurement/ Construction and
Evaluation Contracting Commissioning
Project Identification, Framing and Feasibility m Operations and Abandonment

I

o
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*LCP Project and Sub-Projects Schedules

* LCP Project Execution (including Sub-Projects):
* Engineering Deliverablesand IFC
drawings.
* Awards, Suppliers, deliveriesissues
* Site set-up, Access, Labor Relations, HSS,
Environment.
* Construction / Commissioning,
Installation and Contracting.

* Cost/trends; Changes and new Risk triggers.

* Compliance, Quality and Performance

(Suppliers/Contractors and facilities).

Interfaces with other Stakeholders, Readiness for Operation, Operation Plan Register, Etc.

9.1.1 Caution During Risk Identification

Before a potential LCP Project or Sub-Project risk item is added to the Risk Register, it must be scrutinized to
ensure that it is a real Risk event as opposed to a normal day-to-day challenge.

A Risk event has a trigger which causes it, and the trigger needs to be realistic and credible, with a real possibility
of occurrence. Challenges, on the other hand, are events faced in day-to-day Project execution and are
sometimes more difficult than other normal events but still will happen, these challenges are known and are
manageable, and therefore not a risk. It is expected that on many occasions, it will be difficult to draw the line
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between a risk and a challenge. However, consensus among the LCP Project Delivery Team participants of a risk
identification workshop will help in clearing-up the difference and will steer the discussion into identifying a
clear LCP risk event.

The important point to remember here is to ensure that only LCP potential risk events are addressed in the
register and that other challenges are left to the Project, Sub-Projects and Functional Managers to manage these
challenges as part of their day-to-day normal execution activities.

9.2 Organizing Risks by Category

Organizing the risks on the Sub-Project risk registers is critical to the risks being efficiently and effectively
managed. The Sub-Project Risk Coordinator will have primary responsibility for organizing risks on the Sub-
Project risk register using LCP Risk Management tool.

Initially, it may be helpful to group risks by major activity or physical component of the Work Breakdown
Structure. Risks should be further organized by type of risk. In addition to the ten strategic risk categories
defined for LCP as indicated below, Figure 12 indicates risk categories identified in order to have a
differentiation of the risk level between the LCP Project (strategic) and Sub-Projects (tactical).

1) Commercial

2) Commissioning and Start-up
3) Completeness

4) Environmental

5) Construction

6) External

7) Interface

8) Organizational / Enterprise
9) Regulatory

10) Technical

After this level of organization has taken place, the list of risks should be reviewed to see what
consolidation/elimination is appropriate.

Finally, to assist future risk assessments, a determination should be made for each risk as to whether it is a
tactical risk or a strategic risk. In general, if the Sub-Project team has the authority to address a risk, it is a
tactical risk; if a level of the organization above the Sub-Project team is required to address a risk, then it is a
strategic risk.
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Figure 12: LCP Risk Categories
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9.3 Identifying Risk Owners
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Interface
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!

45

The LCP Risk Coordinator and the Sub-Projects Risk Coordinators have primary responsibility for identifying the
Risk Owners for each risk. This identification would typically be made during the workshop discussion at the
time the risk is placed on the risk register. Afterwards, it is important that the Risk Coordinators confirm with
the Risk Owner that he/she understands and accepts the responsibilities associated with being the Risk Owner.

9.4 Updating Risk Registers based upon Gathered Intelligence

The Sub-Project Risk Coordinators will work together to update or add risks to the Sub-Project risk registers
based on discussions in management meetings, information gathered from Risk Assessments, or other new
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intelligence. The Sub-Project Risk Coordinators will also have primary responsibility for updating the status of
each risk on the Sub-Project risk register as appropriate.

9.5 LACTI Chart for Risk Identification and Organization

Description of Activity

Sub-Project Project Manager or Deputy

LCP Executive Committee

LCP Risk Resolution Team'
Nalcor ERM Committee LCP Rep.
LCP Change Management Lead

LCP Project Director
LCP Risk Coordinator

o | |Sub-Project Risk Coordinators

—i | |Risk Advisor (Westney)

o | |Risk Owner

>
-

Initial Population of Sub-project Risk Register

Organizes Risks by Category on Sub-project Risk Registers (incl.
designating tactical/strategic & consolidating risks)

>
(@]
-
(@]
-

-

Identify Risk Owner for each Risk A | L C| C

Update Risk Registers based on Intelligence Gathered from LCP
Executive Committee, Risk Resolution Team, Risk Workshops, C|A|J]C|L|]C|C|[T]|C C
Contractors, and General Surveillance

Legend:
L LEADS - Who leads the activity

A ACCOUNTABILITY - Who has accountability for the activity

C CONSULTED - Who needs to be consulted during the activity

T TECHNICAL - Who provides technical input on the activity

I INFORMED - Who should be informed, but is not actively participating in the activity

! Financial Advisor, Legal Advisor, and Insurance Advisor participate on Risk Resolution Team as appropriate.

10 RISK ASSESSMENT AND PRIORITIZATION
In the risk assessment and prioritization step, the LCP Project and Sub-Projects delivery teams evaluates the risks
identified in the risk register to determine the probability of risk occurrence, the potential risk impact

(consequences) to the project objectives within categories indicated in Section 10.1.

Using this information the LCP Project Delivery Team can subsequently develop risk mitigation strategies to
address LCP prioritized threats and opportunities. One of the objectives of this step is to understand the
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magnitude of the impact (consequence) if a risk will be materialized in order to develop appropriate LCP
strategies and tactics to mitigate the risk.

It is recommend as a good practice that at this stage the LCP Project delivery team should refrain from
developing any action plan until the ranking of the risk has been performed, if however discussions are held, the
conclusion should be noted and used during the risk response step.

Figure 13: Risk Assessment and Prioritization
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10.1 Determining Preliminary Risk Rankings

The Sub-Project Risk Coordinator, with assistance from the LCP Risk Coordinator and other members of the Sub-
Project delivery team as appropriate, will assess the likelihood of occurrence and the potential consequence(s)
of each risk on the Sub-Project Risk Register. There are six categories used for potential consequences:

e Safety (Occupational Health and Safety).

e Environmental (Physical).

e Cost (LCP Capital Cost).

e Schedule (First Power Target Date).

e Quality (Availability, Reliability, and Performance).
e Reputation.

Each risk’s likelihood of occurrence combined with its potential consequence(s) produces a first-cut priority
ranking for the risk (High — Medium — Low) following the LCP Risk Assessment Matrix as indicated in Figure 14.
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This process is performed in the LCP risk management tool that has been set-up with all parameters as indicated
above.

LCP Project and Sub-Projects management team will validate all first-cut rankings for risks related to their areas
of responsibility.

Figure 14: LCP Risk Assessment Matrix
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10.2 Develop List of Key Risks to be Overseen by Risk Resolution Team / LCP Executive Committee

A critical aspect of LCMC Risk Management Philosophy, reference document No. LCP-PT-MD-0000RI-PH-0001-
01, is the Risk Resolution Team (with involvement from the LCP Executive Committee as appropriate) managing
a select number (approximately 15-20) of complex risks which provide the greatest exposure for the Project.
The 15-20 Key Risks to be overseen by the Risk Resolution Team are selected from all of the risks on all sub-
project risk registers as well as the risks on the Decision Gate 2 Strategic Risk Frames, reference document Gate
2 Project Risk Analysis LCP-PT-MD-0000-RI-RP-0001-01. The LCP Risk Coordinator has responsibility for
facilitating the Key Risk selection process with the Risk Resolution Team.

10.3 Risk Assessments (Tactical-Risk, Strategic-Risk and Time-Risk Analyses)

The LCP Project Risk Coordinator has primary responsibility for developing a schedule for Risk Assessments
(Tactical-Risk, Strategic-Risk, and Time-Risk analyses) to evaluate risks at the LCP Project and Sub-Projects.
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Where required, the LCP Risk Coordinator, working with the Risk Advisor (Westney Consulting Group), will
facilitate the discovery (document review and interviews) and workshop discussions associated with the Risk
Assessments. It is intended that a broad range of project knowledge holders participate in the discovery process
and Risk Workshops. LCP Strategic Risk Frames will be used to describe the attributes of each Key Project Risk.

Prior to LCP Gate 3, the Risk Advisor (Westney) will be responsible for performing the analysis and creating
reports to document findings. The analysis, including Monte Carlo-type simulation techniques, will be structured
to gain insights on important issues identified by Nalcor; these issues may pertain to individual risks or groups of
risks. Risk Assessments may consider both the impact of risks as well as the impact of potential mitigations. The
Risk Assessment results are carefully considered in the determinations of both project contingency and
management reserve levels (reference Project Controls Management Plan, reference document No. LCP-PT-MD-
0000-PC-PI-0001-01).

Post LCP Gate 3 - Project Execution, the Risk Advisor (Westney) will be engaged in an “as needed” basis.

The Risk Assessment process is illustrated in Figure 15 below.

Figure 15: Westney’s Risk Assessment Process
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Confidential — Nalcor - All rights reserved Westney Consulting Group, Inc.
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10.4 Health, Safety and Environmental Risk Assessments

As noted in Section 2, the Project Risk Management Plan does not address the completion of specific health,
safety and environmental risk assessments. Focused health, safety and environmental risk assessments (e.g.
HAZIDs, HAZOPs, etc.) will be undertaken. Details on the process for undertaking these specific risk assessments
can be found in Health and Safety Management Plan, reference document No. LCP-PT-MD-HS-PL-0001-01 and
Environmental Management Plan, reference document No. LCP-PT-MD-EV-PL-0001-01.

Depending on the relevant risk ranking, a health & safety or environmental risk may become a Key Risk.

10.5 Confirm List of Key Risks based upon Gathered Intelligence

On a regular basis, the LCP Risk Coordinator will facilitate reviews with the Risk Resolution Team to confirm that

the list of Key Risks is current based on discussions in management meetings, information gathered from Risk
Assessments, or other new intelligence. The LCP Risk Coordinator will update the list of Key Risks as appropriate.

10.6 LACTI Chart for Risk Assessment and Prioritization
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Description of Activity

Sub-Project Project Manager or Deputy

LCP Executive Committee

LCP Project Director

LCP Risk Resolution Team'

LCP Risk Coordinator
Sub-Project Risk Coordinators
Nalcor ERM Committee LCP Rep.
LCP Change Management Lead

— | |Risk Advisor (Westney)

o | |Risk Owner

>
(@}
-

Conduct Preliminary Risk Rankings

Develop List of Key Risks to be Overseen by Risk Resolution Team / LCP c |a/c| c
Executive Committee

,_
0
0
-
0

Determine Schedule for Risk Assessments (Tactical-, Strategic-, and
Time-Risk Assessments)

Conduct Risk Assessments (including discussion and evaluation of key
individual risks)

Update Lists of Key Risks based on Intelligence Gathered from LCP
Executive Committee, Risk Resolution Team, Risk Workshops, CIA|jC|fL|J]C|]C|T]|C | C
Contractors, and General Surveillance

Legend:
L LEADS - Who leads the activity

A ACCOUNTABILITY - Who has accountability for the activity

C CONSULTED - Who needs to be consulted during the activity

T TECHNICAL - Who provides technical input on the activity

I INFORMED - Who should be informed, but is not actively participating in the activity

! Financial Advisor, Legal Advisor, and Insurance Advisor participate on Risk Resolution Team as appropriate.

11 RISK RESPONSE

This step risk response is also referred as risk management strategies; it means the process of identifying various
risk mitigation strategies and risk action plans for each LCP risk, evaluating the effectiveness of each option and
selecting the best approach.

For the LCP Project and every Sub-Project risk several strategies or alternatives may apply. The LCP Project

Management team and the Project Delivery Team (PDT) must identify these alternatives, evaluate their
individual merits and select the one that offers the best solution — mitigation strategy for the LCP Project to:
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Reduce the probability (likelihood) of the LCP risk;

Reduce the consequence to the LCP objectives;

Transfer in full or in part to those best qualified to manage the risk (e.g. contractors) and
Avoid the risk.

e  Accept the risk.

Figure 16: Risk Response
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11.1 Developing and Implementing Response Plans to Address Key Risks Overseen by Risk
Resolution Team

The Risk Owner for each Key Risk has the primary responsibility for developing the Response Plan for that risk.
The Response Plan will detail the recommended strategy for managing the risk as:

® Threats: avoidance, mitigation, transfer or acceptance
e Opportunities: acceptance, exploit, share or enhance

The Risk Owner will consult with members of the Risk Resolution Team or the LCP Risk Coordinator as

appropriate when developing the Response Plan. Findings from Risk Assessments should also be used to help
shape the Response Plans. This process is performed using the LCP risk management tool.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2

52



INMED E
mviT T =

Project Risk Management Plan

Nalcor Doc. No. Revision Page

LCP-PT-MD-0000-RI-PL-0001-01 B2 34

The LCP Project Director will approve each Response Plan or, when required, seek higher-level approval for the
Response Plan. The Risk Owner for each Key Risk will be responsible for leading the implementation of the
Response Plan.

11.1.1 Risk Response Planning for Threats

These four basic strategies for response to threats are: (as defined by the Project Management Institute (PMI) in
the PMBOK — Project Management Body of Knowledge).

1. Avoid: risk avoidance involves changing the project management plan to eliminate the threat posed by
and adverse risk to isolate the project objectives from the risk’s impacts, or to relax the objective that is
in jeopardy such as extending the schedule or reducing scope. Some risks that arise early in the project
can be avoided by clarifying requirements, obtaining information, improving communication or
acquiring expertise.

2. Transfer: risk transference requires shifting the negative impact of a threat along with ownership of the
response to a third party. Transferring the risk simply gives another party responsibility for its
management, it does not eliminate it. Transferring liability for risk is most effective in dealing with
financial risk exposure; risk transference nearly always involves payment of a risk premium to the party
taking the risk. Transference tools can be quit diverse and include, but are not limited to the use of
insurance, performance bonds, warranties, guarantees, etc. Contracts may be used to transfer liability
for specified risks to another party.

3. Mitigate: risk mitigation is a preventive action strategy and implies a reduction in the probability and/or
impact of an adverse risk event to an acceptable threshold. Taking early action to reduce the probability
and/or impact of a risk occurring in the project is often more effective than trying to repair the damage
after the risk has occurred. Adopting less complex process, conducting more tests or choosing more
stable supplier/contractor are examples of mitigation actions. Mitigation may require prototype
development to reduce the risk of scaling up from a bench-scaled model of a process or product. Where
it is not possible to reduce probability a mitigation response might address the risk impact by targeting
linkages that determine the severity, for example designing redundancy into a subsystem may reduce
the impact form a failure of the original component.

4. Acceptance: a strategy that is adopted because it is seldom possible to eliminate all risk from a project.
This strategy indicates that the project management plan is not changed to deal with a risk or it isn’t
possible to identify any other suitable response strategy. It may be adopted for either threats or
opportunities. This strategy can be either passive or active. Passive acceptance requires no action
leaving the project team to deal with the threats or opportunities as they occur. The most common
active acceptance strategy is to establish a contingency reserve including amounts of time, money, or
resources to handle know or even sometimes potential unknown threats or opportunities.

11.1.2 Risk Response Planning for Opportunities

These four basic strategies for response to opportunities are: (as defined by the Project Management Institute
(PMI) in the PMBOK — Project Management Body of Knowledge).
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1. Acceptance: as explained for threats in section 11.1.1.

2. Exploit: this strategy may be selected for risk with positive impacts where the project wishes to ensure
that the opportunity is realized. This strategy seeks to eliminate the uncertainty associated with a
particular upside risk by making the opportunity definitely happen. Directly exploiting responses include
assigning more talented resources to the project to reduce the time to completion, or to provide better
quality than originally planned.

3. Share: sharing a positive risk involves allocating ownership to a third party who is best able to capture
the opportunity for the benefit of the project; examples of sharing actions include forming risk-sharing
partnerships, teams, special-purpose companies, or joint ventures, which can be established with the
express purpose of managing opportunities.

4. Enhance: this strategy modifies the size an opportunity by increasing probability and/or positive impact
risks. Seeking to facilitate or strengthen the cause of the opportunity and proactively targeting and
reinforcing its trigger conditions may increase probability. Impact drivers can also be targeted seeking to
increase the project’s susceptibility to the opportunity.

11.2 Developing and Implementing Action Plans to Address Project Risks on Sub-Project Risk
Registers

The vast majority of risks are not elevated to Key Risk status, and they continue to reside on the Sub-Project Risk
Registers; Action Plans are used to manage these Project Risks. The Risk Owner for each Project Risk has the
responsibility for developing that risk’s mitigation strategy and associated Action Plan using the LCP risk
management tool. The Risk Owner will be responsible for consulting the Sub-Project Risk Coordinator and other
resources as appropriate in developing the Action Plan.

The applicable LCP Sub-Project Manager (or delegate) will approve each Action Plan. The Risk Owner for each
Sub-Project Risk will be responsible for leading the implementation of the Action Plan.

11.3 Risk Addressing through the Procurement Process

Another important aspect of the Project’s Risk Management Philosophy is effectively using the procurement
process to address risks. Area Managers or Package Leads (or delegates) will work with the contracts
coordinator/specialist and the Sub-Project Risk Register Coordinator to develop a risk inventory for each
contract package.

The procurement strategy for each contract package will then consider the optimal Risk Brokering for the
identified risk inventory. The LCP Risk Coordinator is responsible for working with the contracts
coordinator/specialist to facilitate any required Risk Brokering reviews and approvals.

Five steps have been identified for the risk response through the procurement process:

1. Request for Inquiry (RFI) preparation;
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Request for Proposal (RFP) preparation;
Bidding / Negotiation / Risk brokering;
Contract preparations; and

Risk monitoring.

ukhwnN

11.3.1 Package Risk Review — RFl preparation phase

LCP Package Lead, Engineer - Area Managers and LCP Risk Coordinator define the risk criticality of a LCP package
and conclude on eligibility for package risk management.

For instance, small LCP packages related to supply of standard off-shelf products or standardized works not on
project schedule's critical path usually have low criticality (non-critical) and do not require package risk
management.

However, as a rule, all packages of value more than S5M CAD should be considered critical and eligible for risk
management. In addition, some LCP packages of value less than $5M CAD will require package risk management
if they satisfy to one or more of the following criteria:

In case of supply and service packages:

e Proximity to the project schedule critical path,

¢ Alack of maturity of technical or other requirements,

e Represents an unusually high degree of technical development,

e Concerns exist regarding the robustness of the supplier's/ provider's Quality Management System,
e Requires unusual design and/or manufacturing processes,

e Alack of LCP prior or positive experience with the Supplier/ provider,

e Concerns regarding any sub-vendors to the supplier/ provider,

e Criticality of the supplier/ provider to the overall success of the project,

e Any other relevant considerations;

In case of construction packages:

e The work is on or close to the critical path,

e The workforce will be a high percentage of the site workforce or will contain a large percentage of
people new to the industry,

e The work will be undertaken in a heavily congested area,

e The work involves a high level of contractor design,

e The work involves new construction techniques and

e Any other relevant considerations.

If a LCP package is not considered risk critical and eligible for package risk management, corresponding decision
is documented by the LCP Risk Coordinator. All possible project risks associated with the package are considered
low and accepted.

11.3.2 Package Risk Review — RFP preparation phase

LCP Project Delivery Team representatives of Engineering, Safety, Environment, QA, Supply Chain, Permitting,
etc. assigned as package risk owners, should develop detail response strategies (mitigation and actions) for each
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identified risk. Changes may be recommended to the package scopes or decisions may be made on risk response
that should be negotiated and written into the package Contract's or purchase order's terms and conditions.

The information of the Package Risk Inventory along with the proposed response strategy should be collected in
the Package Purchasing Plan and returned to the LCP Risk Coordinator to prepare a Package Risk Questionnaire.
A Package Risk Questionnaire normally contains both standard risk questions and package specific ones
depending on risks exposure.

Information about package risks (Package Risk Inventory) should be collected in the LCP risk management tool.
This should include names of risk owners, assessment of risks before response, proposed response as well as
assessment after response. All LCP package risks that are believed to have a high risk level ('red') and medium
risk level ('yellow') after performing the risk response step should be reflected in the LCP Package Risk
Questionnaire.

The criteria to evaluate the Risk Questionnaire during the bidding process is Pass/Fail, in order to achieve a
status of Pass responses to the Risk Questionnaire must have a value over 60%.

11.3.3 Bidding, Negotiation and Risk Brokering

Selection of LCP Suppliers, Contractors or Service Providers will be made on a risk informed basis for all risk
critical packages.

Upon receiving the RFP responses, the Package Risk Questionnaire responses along with package Risk
Management Plans (including bidder's Risk Registers) become a basis for development of Bidder's Ranking
Template to rank bidders and develop their short list.

In addition, during the bid clarification process LCP Supply Chain, Engineering and Risk personnel will collect risk
information. The additionally collected risk information should be also used for evaluation of bidders. A risk
review will be held to compare the risk exposure of awarding a particular package to each contender using the
Ranking Template.

The next step of the process is most critical for the LCP package risk management. It is focused on negotiations
with short listed bidders in order to allocate risks to the potential contractors where deemed best for the LCP
Project (Risk Brokering). The LCP Risk Coordinator should work with the Contract Coordinator to facilitate any
required risk brokering reviews and approvals.

As a result of this phase, the Contract award recommendation will be issued based on most optimal negotiated
risk brokering approach for LCP project. Corresponding risk addressing obligations of the recommended bidder
should be included to the package Contract. The General Package Risk Inventory should be updated to reflect
corresponding residual medium and high risks as negotiated. If required, additional vendor specific medium and
high risks should be identified and added to the Inventory.

11.3.4 Contract Preparation

The updated Package Risk Inventory should be reviewed with a selected LCP supplier, service provider or
contractor. Addressing actions should be reviewed and included to the Contract. Similarly, the reporting
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requirement for a selected list of high and medium residual risks should become part of the Agreement
(Contract). All these packages and supplier/ service provider/ contractor specific risks that are believed to have
high or medium level after addressing should be added to the Sub-Project risk registers in the LCP risk
management tool. Low level risk after addressing should stay in the LCP Package Risk Register.

11.3.5 Contractors and Suppliers Risk Management process and Risk Monitoring

To the maximum extent possible and as necessary, contractors and suppliers will be integrated into LCP project
risk management activities. The degree of the involvement depends on a type of the package contract (fixed
price, unit price, reimbursable) and phase of procurement process (package contract pre-award vs. post-award).

As during the pre-award phases the main goal of the package risk management is to collect risk information and
evaluate bidders, there are following risk requirements for bidders pre-award:

e To answer all questions of the Package Risk Questionnaire;
e To provide a package Risk Management Plan (including Risk Register) according to item A04 of the LCP
Supplier Document Requirement List (SDRL).

As the main goal of the package risk management post-award is risk addressing, monitoring and reporting a
selected contractor/ supplier (the bid winner) should provide following documents post-award:

e Updated Risk Management Plan (agreed upon during Contract negotiation) according to item A04 of the
LCP SDRL;
e Monthly Report (including recent package Risk Register) according to item A03 of SDRL.

LCP Risk Management Requirements for Contractors and Suppliers, reference document No. LCP-SN-CD-0000-
RI-PR-0001-01 defines forward general instructions on structure of the Risk Management Plan, Risk Register and
Monthly Risk Report. However, particular content of these documents should be negotiated and stipulated by
the Contract in the Contract's Coordination Procedure that defines particular content of the Risk Management
Plan and, hence,

e Requirement to implement a formal risk management process,
e List of risks that are subject to Monthly Reporting,
e Types and frequency of package risk reviews.

In case of reimbursable types of contracts, as a rule, a LCP supplier/ provider will be required to implement a
formal risk management process based on agreed Risk Management Plan. Corresponding audit could be part of
the requirement. Representatives of the LCP Project could attend the internal risk review meetings performed
by Supplier/Contractor.

In case of fixed price or unit price types of contracts, as a rule, the full implementation of the risk management
process is recommended. Usually, representatives of the LCP Project do not attend internal risk reviews, etc.
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11.4 Project Insurance Procurement

The Insurance Advisor (broker) will act as the technical advisor during the procurement of the Project’s
insurance program, which entails a thorough understanding of the project and its associated risks discovered
throughout the application of this Management Plan. Details on the strategy for placement of the Project’s
insurance program are contained within Insurance Philosophy, reference document No. LCP-PT-MD-0000-LE-PH-

0001-01.

11.5 LACTI Chart for Risk Response
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Legend:
L LEADS - Who leads the activity

A ACCOUNTABILITY - Who has accountability for the activity

C CONSULTED - Who needs to be consulted during the activity

T TECHNICAL - Who provides technical input on the activity

I INFORMED - Who should be informed, but is not actively participating in the activity

! Financial Advisor, Legal Advisor, and Insurance Advisor participate on Risk Resolution Team as appropriate.
% The results of Risk Assessments should be used to help shape Response Plans (and Action Plans as appropriate).
3 Supply Chain Management with the Scope or Area Manager will be responsible for developing of a contracting strategy which considers risk brokering.

# Nalcor insurance group with AON as broker will techical support for the placement of the CAR policy.
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12 RISK MONITORING AND CONTROL

This step of risk monitoring and control is the process of tracking identified risks, reassessing existing risk,
monitoring trigger conditions for contingency plans, identifying, assessing and planning for new risks and
reviewing the execution of risk responses while evaluating their effectiveness to the LCP Project.

Project assumptions are validated and/or modified. The risk monitoring and control process applies variance and
trend analysis from performance data generated and collected during LCP Project and Sub-Projects execution.
Risk monitoring and control is an ongoing process throughout the life of the project.

Figure 17: Risk Monitoring and Control
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12.1 Monitoring and Adjusting Response Plans for Key Risks Overseen by Risk Resolution Team

The Risk Owner for each Key Risk will be responsible for providing a monthly update on the status of the
Response Plan to the LCP Risk Coordinator. The LCP Risk Coordinator will issue a Response Plan Status Report
from the LCP risk management tool, which will be reviewed with the LCP Management Team on a monthly basis
and reviewed with the Risk Resolution Team on a quarterly basis. After each quarterly review with the Risk
Resolution Team, the LCP Project Director will review highlights of the Response Plan Status Report with the LCP
Executive Committee.

Response Plans may be adjusted based on feedback from the reviews. The LCP Project Director will approve any
adjustments to a Response Plan or, when required, seeks higher-level approval for the adjustment.
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12.2 Monitoring and Adjusting Actions Plans for Project Risks on Sub-Project Risk Registers

The Risk Owner for each Project Risk will be responsible for providing a monthly update on the status of the
Action Plan to the Sub-Project Risk Coordinator. All updates of Action Plans are captured in the Sub-Project Risk
Registers using LCP risk management tool. Each Sub-Project Risk Coordinator will prepare an Action Plan Status
Report which will be provided to Project Managers and Area Managers on a monthly basis.

Action Plans may be adjusted based on feedback. The applicable Sub-Project Manager (or delegate) will approve
each Action Plan adjustment.

12.3 LACTI Chart for Risk Monitoring and Control
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Legend:
L LEADS - Who leads the activity

A ACCOUNTABILITY - Who has accountability for the activity

C CONSULTED - Who needs to be consulted during the activity

T TECHNICAL - Who provides technical input on the activity

I INFORMED - Who should be informed, but is not actively participating in the activity

! Financial Advisor, Legal Advisor, and Insurance Advisor participate on Risk Resolution Team as appropriate.
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13 RISK MANAGEMENT TOOL

For the LCP Project and Sub-Projects, the Risk Management tool is the software called Iris Risk Management
Software - Iris Intelligence. The software is based on a relational database hosted in the cloud and has been
customized and set-up to manage LCP requirements and methodology for risk management.

Figure 18: Software Overview and Benefits.

Software Overview

IRISIntelligence is a revolutionary software solution that empowers you to identify, manage and reduce the risk exposure
of your organisation. The first software of its kind made exclusively by risk managers for risk managers, IRISIntelligence
enables you to:

= Align project and programme activity with corporate goals and objectives
u |deniify, evaluate and address risks before they arise
= Implement robust contingency plans to minimise the impact of risks should they crystallise

= Understand the total risk exposure of their company as a whole, individual depariments or divisions or specific
programmes and projects of work

= Make informed decisions on which areas of risk management should be prioritised and whether the costs of
mitigating each risk outweigh the benefits of doing so

IRIS is consistently hailed by organisations and individuals alike as the most intuitive and user friendly risk management
software package available.

Benefits of IRIS Intelligence
IRISIntelligence addresses all of the common problems of risk management faced by most organisations, including:
= The ability to roll out consistent, repeatable and effective processes across your organisation
= Calculation of your total risk exposure, by project, programme, business unit or for the organisation as a whole
u lllustrates how this risk exposure may be reduced in the most cost effective manner
s Demonstrates the Return on Investment delivered to your stakeholders
s Embeds a risk management culture in resources across the organisation
m  Ensures risks are actively managed and data remains current

m Generates clear, consistent and effective reports to enable Senior Management to instantly identify the critical
areas

The software is controlled and modified by the LCP Risk Coordinator coordinating with the provider of this tool
as required and this tool is used by LCP Project and Sub-Projects. Two documents are provided with the tool that
describes the features and functionality of the software and are embedded in the system main page, these
document are:

e |ris Software User Exercise and
® |ris Software Administrator Exercise

MCT — SOBI are presently using a Ms Excel based software and will continue to do it for near term until risk
information is uploaded in the LCP Risk Management Tool.
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Figure 19: Software User and Exercise Guides

IRIS

Toitolliqgor.ce

Welcome to IRIS Intelligence

REGISTERS
i .| Portfolio

4. ||| Lower Churchill Project (LCP)
> ] 01. LCP - General
| 02. Component 1 - MFG
| 03. Component 3 - DCS
../ 04. Component 4 - OTL

IRIS Intelligence is a software tool designed to help you manage risks within your organization. The
system may be set up to cover risk management across the enterprise or it may be employed within a
specific project, program, department, division or other organizational area.

Your Reminders

s |

Useful Info

IRIS Website

i ] 05. SOBI - MCT

Due Date Type Name
C}fSTO[';Lta Fields B - - ISO 31000:2009 - Risk management --
- No data available in table Principles and quidelines
DATA VIS
Data Vi [Showing 0 to 0 of 0 entries
i Lata Vis Project Management Institute Risk
PERSONAL Handbook
; My Risks
My Actions

Management of Risk Official site

My Messages

SETTINGS IRIS Software User Exercises

My Settings User and Exercise

Guides

——)

IRIS Software Administrator Exercises

Quick Links

f :
! | -
My Risks My Actions Help Settings

Risk Management workshops and risk update sessions for the LCP Project and Sub-Projects are all structured
based on the software to conduct “live” hands-on risk management workshops.

The software restricts access to authorized users under the LCP Project and Sub-Projects. Two types of users are
available in the tool: “administrator” and “user” with different administration rights (privileges) to manage the
whole portfolio, program or specific project. Users’ accesses to the tool are managed by the LCP Risk
Coordinator.

LCP-PT-MD-0000-QM-FR-0001-01, Rev B2

62



INMEP Evhihit
1 T CATHON

TVIT

Project Risk Management Plan

Nalcor Doc. No. Revision

LCP-PT-MD-0000-RI-PL-0001-01 B2

Figure 20: Iris Risk Management Software Log-On

IRIS

Tontolligeorice

Log On
Account Information

User name

Password
™ | Remember me?

Log On

Reset Password

IRIS Intelligence is a software tool designed to help you manage risks within your organization.
The system may be set up to cover risk management across the enterprise or it may be employed
within a specific project, program, department, division or other organizational area.

Please note:

IRIS is designed to ensure compliance with the international standards on risk management (ISO
31000) as well as other national and international guidance. However, IRIS is a highly
customizable system and it is frequently configured according to specific client preferences. If you
are unsure of how your organization’s specific preferences match the instructions within the
guidance and user guides, please contact your System Administrator.

The software has been set-up to cover risk management requirements for LCP Project and Sub-Projects in order
to reflect the approach of strategic (LCP Project) and tactical (Sub-Projects) risk management. Each Sub-Project
Risk Coordinator will be responsible to keep risk information up to date in the tool.

Figure 21: LCP Structure — Iris Risk Management Tool

IRIS

Tntottigonce

\

-

REGISTERS

o
| Lower Churchill Project (LCP;
.| 01. LCP - General

.| 02. Component 1 - MFG
./ 03. Component 3 - DCS
.| 04. Component 4 - OTL
05. SOBI - MCT

CUSTOM
i~ | Data Fields

DATA VIS
i ||| Data Vis
PERSONAL
My Risks
My Actions
My Messages
SETTINGS
g {5 My Settings
I {5} Settings

‘
(o= T T [ T T I

|| e | icPstructure |

Home >> Portfolio >> Lower Churchill Project (LCP)

Lower Churchill Project (LCP) Details

Project List
Show [[MEY' entries

(iode NAame OAwner S}atus ::l:“ = (p)::)o'{l:unity z‘:;é/:::tions &Et;iaé::igr'ld El:;tdig:tti?!:maining (E:‘l;rrent jictal
Des &Mm DCSadmin Active @/0/@/0 follof 18} 0/0 0 ) oo

LCP  01.1CP-General  LCPadmin Active BE3E0 DEMO 19/38 0 0 el
MET o5, soBl - MCT MCTadmin Active B/B/E0 ool 1) 0/0 0 0 gfms

e Sﬁgﬂm"—‘—l—- MFGadmin Ative OM0  BEEO 0/0 ) 0 il

or &MM OTLadmin Acive O@0 DO 0/0 0 0 gsm

shwwhmlmsafsulhieﬁ

Add Project

Settings Back to Portfolio Powerpoint Export
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The following information for LCP Project and Sub-Projects is gathered in the tool for each identified risk:

Risk code — auto-generated by the tool;

[ ]
e Risk title — “Name”;
e Brief description of the risk outlining causes (triggers), IF; and consequences (impact), THEN;
¢ Risk assessment data;
¢  Further information — comments.
Figure 22: Risk Information — Iris Risk Management Tool
' B«'f§¢ Home >> Portfolio >> Lower Churchill Project (LCP) >> 01. LCP - General >> Final Project Integration

4 . Lower Churchill Project (LCP)
-+ 1.]01. LCP - General
+~ 1.J02. Component 1 - MFG
-~ 1.J 03. Component 3 - DCS
- L] 04. Component 4 - OTL
L (L] 05. SOBI - MCT

cusToM

Risk
Name Created On Last Modified Next Review

Final Project Integration RiskName 5/15/2014 5/16/2014 6252014 |

i~ .| Data Fields Code Approach Owner Category
DATA VIS .
~ L) pata vis Risk Code Mitigate [=] Organization and Enterprise <]
PERSONAL
F MyRisks Description (Cause) Impact Summary (Effect)
i~ My Actions
My Messages IF due to complexity the overall integration of all THEN it may represent a delay in the project Risk Consequence -Impact
SETTINGS Project Components and external elments (e.g. Island commissioning process.
i GiMy Settings link) didn't happen prior to commissioning
I+ ) Settings
L
Risk Assessment Data Thresholds
SR Cost | Schedule | Quality | Safety | Environment
High High High
3 = = o = 3 - Reputation
(& (High [+ (High High  [+]
> > B Lower (SM)  Upper (SM)
LU (Choose...[¥] [Choose... [¥] Choose...[¥] Choose...[¥] Choose... [7] Choose...[¥] Choose... [¥) \’;i‘ 0 g g “’
ery Low
' ' ' Low 0.1 1
Medium 1 10
" High 10 100
Riskassessment data Very High 100 300
Further Information / Comments a0s. |
i Risk comments
Saveand Exit  Saveand Continue  Cancel Make Available Transfer Archive
. .
13.1 Risk Registers

The following risk registers are managed with the tool for LCP Project and each Sub-Projects:

e ‘“Candidates” Risk Register: refers to all risk identified in internal workshops and recorded in the tool

waiting approval for incorporation in the live risk register.
e ‘“Live” Risk Register: refers to all risk that have been identified with response and actions to deal with

them — active risks.
e “Archive” Risk Register: refers to all risks that have been retired.

e ‘“Issues” Risk Register: refers to all risks that have been accepted, no mitigation strategy and actions are
implemented but those risk need to be followed-up by the team to deal with the issue once it is

materialized.

e “Opportunity” Risk Register: refer to all opportunities identified as part of the risk management

process.
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The structure of these risk registers indicated above is shown in the Attachment 15.1.
13.2 Risk Reports

The LCP Risk Management tool has the capability to produce automated report in MS PowerPoint following
standard templates.

These reports are structured in three categories:
e Summary Reports
e Graphs

¢ Detailed Reports

Figure 23: Risk Reports Structure - Iris Risk Management Tool

Tntottigihce Home >> Portfolio >> Lower Churchill Project (LCP) >> 01. LCP - General

{ B
A T . I Summary ] Index ] Matrix I Waterfall I Timeline ] Charts I Candid I Archi I D _
4. | portfolio

4 || Lower Churchill Project (LCP)

i~ L] 01. LCP - General 01. LCP - General in Lower Churchill Project (LCP
i~ ../ 02. Component 1 - MFG

.| 03. Component 3 - DCS - Overdue Total
L - Review Status Risk Opportunity  ye0n¢ Mitigation R SR
(.J 04. Component 4 - OTL Profile Profile Risk/Actions Budget $M Remaining Total EV
i ] 05. SOBI - MCT 9 $M
CUSTOM 450.0199
i~ |, ] Data Fields LCP  admin 14 days Active DE2/E/10 BEWNoO 21/46 0.00 0.0000 $M
49.1Mos
DATA VIS
. Data Vis Powerpoint Exports a
PERSONAL
- My Risks 01. LCP - General Export

K My Actions =

My Messages Syse

SETTINGS

Gy Settngs EE—r—

[~ {3 Settings » | Summary

-

O

L g::v':nr::y H Quantative Data F H
Dashboard [Watertel
Actions
Risks and Issues :
Detailed Matrix Contingency I
Summary Matrix
Live Risk Index l Risks ] Issues I Opp. I Captured -
T TG T = R
Archived  Candidates =
by Category - 1€ Code Name
by Cost (pie) B LCPRO16  Water Contamination
by Cost Impact (pie) LCPRO17  Permit Special Conditions
by Owner (bar) LCPR020  Reservoir Final
by Owner (pie) Impoundment timeline (C1) >
by Probability (pie) |l 5
B

Title Page
; Rese' Ge - m
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Figure 24: Risk Heated Matrix — Iris Risk Management Tool

IRIS
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Figure 25: Risk Graphs — Iris Risk Management tool

. Component 1 - MFG

I 'R»/I/§ - Home >> Portfolio >> Lower Churchill Project (LCP) >> 01. LCP - General
s “\. 8
REGISTERS . % Summary Index Matrix Waterfall Timeline Charts Candidates | Archive Documents
4. | | portfolio | | \ i i 1 | | .
i .| Lower Churchill Project (LCP)
: . LCP - General [ Available Charts J [ Instructions I by Category | —

. Component 3 - DCS
i~ 04, Component 4 - OTL
i ,] 05. SOBI - MCT
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CvU STOM c;p::::«;; Isssues / Captured
>~ || Data Fields y
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i ||| Data Vis by Cost (pie)
PERSONAL by Cost Impact (pie)
5 My Risks by Owner (bar)
My Actions by Owner (pie) gl
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by Time Impact (pie)

Il Organization and Enterprise
I Regulatory
I Construction
N Commercial
EEE External
EE Environmental
Operations
B Interface

~
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A sample of the risk reports available in the LCP Risk Management tool is provided in Attachment 15.2.

14 ADDITIONAL RISK MANAGEMENT TOPICS

14.1 Risk Updating

As indicated in Section 12, Risk Management is a dynamic process through the life cycle of LCP Project and Sub-
Projects. The risk register needs to stay current and updated regularly; it keeps track of identified risk, residual
risk and new risk monitoring the execution of planned mitigation strategies and actions on identified risk in

order to evaluate their effectiveness for the project.

As the project moves throughout the Gateway process, the LCP Risk Coordinator will be engaged heavily in re-
evaluating the major issues raised from the previous phase(s) and ensuring that proposed management

strategies are validated, adopted and followed-up.

Risk Owners will report to the Sub-Project Risk Coordinator on a periodic basis (pre-set period) on the status of
the mitigated risk items as well as of any events that have been raised during the period, this step is performed

using the LCP Risk Management Tool.
14.1.1 Objectives of the Risk Updating Process

These objectives are:
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e Evaluating existing risk items already identified and registered during previous sessions including re-
assessment of its probabilities and consequences to the LCP Project and/or Sub-Projects.

® Introducing new risk items by refreshing (updating) the risk register and introducing new risk issues
raised during previous period including assessment, consequences and proposed mitigation strategies
and actions.

¢ Informing the LCP Project Management Team and stakeholders on the status of the risk register through
reporting updates including newly introduced risk as well as retired risks.

e |dentifying new events from different sources and circumstances related to the LCP Project. It is
responsibility of every manager on the LCP Project to bring risk issues and discuss them with the LCP
Risk Coordinator for further follow-up.

14.1.2 Risk Updating Process
The risk updating process involves:

® Updating the status of existing risk items and progress;

® Following-up on the action log — reports related to the risk events;

® Choosing alternative response strategies;

* Implementing a contingency plan;

e Taking corrective actions;

e Re-planning the project as needed and

e Adding new risk items that have materialized during the last month (period) and identified during
workshop sessions.

14.2 Conducting Risk Reviews and Workshops

General Checklist:

® Make sure that attendees know what to expect in advance of the workshop so that they can arrived
prepared;

e Clarify objectives of the Risk Workshop with participants;

e Ensure agenda is in place with allocated time per subject;

¢ The meeting agenda should cover the Scope and Objectives of the Risk Review, defines the context for
all participants and also facilitates proper workshop time management;

e The workshop shall systematically work through the defined scope areas to be handled during the
session and record new risk events (candidates) in the risk register including probability and
consequences using the LCP risk management tool.

It is suggested as a good practice that during the workshop the audience first identifies the major risk by title

and description. In the interest of proper management of the workshop time only the most severe risk may be
analyzed in greater detail during the session.
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The risk identification / assessment meeting should be structured as a “brainstorming session” where everybody
will have the opportunity to participate. For risk ranked as medium or higher the participants should also
propose high level mitigation strategies and any action to support them.

Clarity on the scope to be covered during the workshop:

The scope of each workshop — risk identification meeting should be clearly communicated to the participants.
Some risk identification meetings may cover the complete scope and duration of the project while other may be
more limited.

The scope of the meeting will be defined within the following boundaries:

® Phase of the project — activities;

e Exposure activities (engineering, procurement, construction, commissioning, etc);
®  Physical location (specific location or locations) or package specific;

e Risk category (some or all categories);

® Risk level (greater than a certain level only).

Selecting Participants:

® For strategic risks at the LCP Project level it is recommended to include all LCP Project Management
Team.

e  For tactical risks at the LCP Sub-Project level it is recommended that the Project Manager include all
Area Managers, Technical Team and Functional Managers as required.

Workshop Session Roles:

e Facilitator: for the LCP project workshops the facilitator will normally be the LCP Deputy Project Control
Manager, his role is to ensure that the meeting runs smoothly and to ensure that all participants have
the opportunity to propose and evaluate candidate risk. For the LCP Sub-Project the facilitator will be
the Risk Coordinator and may have assistance of the LCP Deputy Project Control Manager.

e Recorder: a recorder will be assigned form the participants, his role is to correctly record entries in the
risk register and capture significant discussion — comments related with project risk. For meetings to
discuss a large scope it is recommend that the facilitator and recorded not be the same person.

e Key participants (audience).

14.3 Risk associated with LCP Supplier and Contractors

LCMC integrates LCP Suppliers and Contractors risks into the overall risk process with their respective scope of
supply or work during the contracted period and during future or anticipated project phases following LCP
Gateway process. Suppliers and Contractors risks can result from binding obligations with other parties, delays
or deviations resulting from failure to meet quality standards, conformity to specifications requirements or
workmanship that are likely to affect their performance (cost and schedule).
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For LCP procurement packages is recommend that Suppliers keep the risk identification process focused on
quality and schedule.

For LCP construction packages is recommended that Contractors keep the risk identification process focused on
safety, environment, quality and schedule. If a contract type of “cost —plus” or reimbursable is in place may be
necessary for the Contractor to include risk related to cost, session can be organized with the participation of
the LCP team following size, complexity and criticality of the package for the delivery of LCP Project.

There are two key deliverables to be produced by LCP Suppliers/Contractors in order to be aligned with the LCP
risk management process, these are: the Supplier/Contractors Risk Management Plan and the Risk Register.

It is recommended to include in the Risk Register to be produced by Suppliers/Contractors the following
information but not limited to as indicated in Figure 26 below.

Figure 26: Risk Register fields for Suppliers/Contractors

01 |RiskID

02 |Exposure Activity

03 |Exposure Status

04 |Risk Title / Possible Outcome

05 |Risk Description

06 |Risk Type

07 |Owner

08 |Location

09 |Risk Status

10 |Risk Exposure Period (Start - end)

11 |Probability

12 |[Consequence

13 |Probable Consequence / Risk Level

14 |Mitigation Strategy

15 |Mitigation Description

16 |Mitigation Status

17 |Action

18 |Action Status

19 |[Responsible

20 |Original due date

21 (Revised due date

22 [Comments
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15 ATTACHMENTS
15.1 Risk Register — Iris Risk Management Tool

15.2 Risk Report - Iris Risk Management Tool
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Risk Register — Iris Risk Management Tool

Page 72
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2 Ject Integ! 9 4.5 Mos 0 Enterprise
| ]
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15.2 Risk Report - Iris Risk Management Tool

| Summary | \\,‘ na!ncegyr
- |
Objective
o]
o | Rl N I
| e
Quantitative Impact
SR Cost $M Schedule  Mos
Lower Upper Lower Upper
Nil 0 0 0 0
Very Low 0 0.1 0.25
Low 0.1 1 0.25 1
Medium 1 10 1 3
High 10 100 3 12
Very High 100 300 12 24
I R I S Summary 6.1.14155.1439 6/11/2014
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Page 74

01.LCP - General Dashboard
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il 4 Availability and retentionof admin 6/12/2014
skilled construction labour
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: & g § contracting strategy
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/ packages
6 Construction Labour admin 6/4/2014
Availability LCP
7 InnuinvolvementIBA admin 5/30/2014
. 8 Spare partsvsRAM admin 5/30/2014
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W Organization and Enterprise Wetlands)
W Regulatory
= EZ:,”,,“,‘;;" 10 |Foreigncurrency exchange |admin 6/12/2014
W External [ |risk
W Environmental Mitigating Action Stapus
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B Interface SR Ovindied
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Lower Churchill Project (LCP)

01. LCP <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>