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Project deHivery model consideratbns

Key PM ‘drivers’ developed in 2007/2008

Owner control Intelligently size the owner managed team to ensure strong owner

and capability influence

Engage engineering and support companies with strong
Financing reputations to provide “name recognition”

Market • Contractor capability and capacity

Conditions

Market • Contractor desires and willingness to do the project

participation

Appropriately allocate risk
Risk management

Front End Loading • Optimize definition and planning

(FEL)

* PM drivers shown are representative, and not exhaustive
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Based on the consWerations the team to sellect an integrated LCP

Team mod&
2007/2008

Activity

Oversight / Project Controls / Audit

Phase 3 Engineering

Project Management, engineering,

procurement, cost/schedule, project services

] Option 1— Option 2 Option 3

Integrated LCP LCP LU’
Team L

_____________

Engineering

Contractor
EPCM Contractor

EPC Contractor

Construction Construction

Contractors Contractors

Contract Types

- Procure! Construct; Construct; EPC (e.g. T&G)
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Site management, Overall Labour Set Up

(work planning, co-ordination, approval,

control)

Labor issues / construction supervision
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The organizational approach supported the execution pbn

Project Support Contractor(s) - Scope Definition and Interfaces - -

Overall
Project Management (Integrated Team)

I Engineering Coordinator (Nalcor) I

Scope 1 Scope 2 Scope 3

Gull Island Generation HV dc Specialties Overland Transmission

- Converter 5tations AC and DC
- Subsea Installations I Landing Sites
- etc..

-LI-- -IL —Ii-- —U
Detailed Detailed

Engineering Functional runctional Engineering
Design specification Specification

liability / Design liability / responsibility
relity

Construction EPC Contract(s) EPC Contract(s) fl Owner Purchasing (option)
Contract(s)

- Converter Station5
- T & IS

- Subsea Installations
-Suppon Facilities

- GOP
- Electodes-Construction Fac. F

- etc..
- etc... I Construction Contract (s)-Civil Works

construct, design, fabricate, design, fabricate, install, commiseian I install, commission
install, rommicnion I -cammission Design & construction -

— toHrfrurlion liability / responsibility

nsiw,fcennmcs;en liability /responsibilityr,.n,anc., bebisiv /,npe,.iib,tiy
ibility / ,rspomibdety

-- -

- Construction Management - -

- I
L

System Integration / Operating Philosophy

Technical Governance

- Independent Engineer

- Expert Technical Panels
-IPR’s
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The approach was documernted in the “Lower ChurchiN Project:
Project Management Approach and Contracting Strategy”

r
! HYDUO

tHE POWER Of
tOMMTTMINT

NEWFOUNDLAND and LABRADOR NYDRO

Synm WB& PoIpc Lai Aflablly Code

Lowe, ChurchIll Project All 0

, Occu000l Thle: mae PAge. lu,eCa.A,:

Lowor Churchill Projoct: Prolect MAnogement Approach end
Contracting Strategy (PnaI.Gale 2)

Dec jn.nl Nsnbe,: lAanaoInen SnIent

MSDI—MMI—jO14 .. I I
Ret 5-

‘

ZT7T
•

- pI
•baIee aceun LflEfl PIWiw DeAFeR rI.ule

roAd l
Al Rfl’ P •ce, C. VIa..

C.
Car

EEzz

LOWER CHURCHILL PROJECT 7 ) nalcor
energy

C.

oa,ocineajt, fla RroJFC RFCA poay dee 1105 Qa41 d can. — flu rouroed —

MOlt — F .‘e.4 RAW Fe rues Cue, FenA4 IFR F. rune Qua. C

CIMFP Exhibit P-00886 Page 7



An Expression Of Interest (EOI) was issued, and sgna lied a

preference for an EPCM model

EOl issued 25 February 2009

An [01 for “Engineering Design and

Project Support” was issued to:

— SNC-Lavalin Inc.

— Black and Veatch

— Hatch

— URS — Washington Group

— Bechtel

—MWH

• Scope — perform engineering design

services, and provide other

personnel to bolster the Naicor-led

Integrated Management Team

Responses to EOI received 14 April 2009

• In general, respondents indicated support for the

IntegrateiProject Management Team (PMT)

• However, the submissions did not fully align with the

concept

• Contractors were more experienced in/aligned to

an EPCM model and leaned toward providing all of

their own methods, systems, processes, procedures,

tools, support services, and general “know-how”

• Contractor responses indicated slackening of

resource restrictions in place pre-2008 — with greater

assurance that experienced teams now available

• Bechtel was not aligned — proposed Project Delivery

Partner approach
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Why we changed to the EPCM mod&

Integrated LtP Team EPCM Model

Owner control and
‘ High control — capacity to be built • High degree of control maintained

capability
into organization • Lower risk of capacity concern &

Crown Corp. decision making

• Owner input seen as good, but • More awareness of model by

Financing uncertain of model awareness financiers

Market Conditions —

• Better fit to capacity in the late • Concerns given size of the projec

2000’s • Inserted flexibility in contract
capability / capacity

• Could need multiple contractors • Market softening

• Market less inclined to participate • More desirable in the market

Market participation

- Large portion of risk passed to • Same risk of design & construction

Risk management designer & construction contracts • Owner input diminished but EPCM

• Owner oversight reduces risk systems more proven

Front End Loading
• Allowed for early design and • Maintained early design and most

(FEL)
construction planning to reflect flexibility around components

diverse components
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Based on the new consideratbns thwdecision

change to an EPCM mode!
was made to

Integrated LCP
Team

EPC Contractor

(Not practical in

the market)

Contract Types

- Procure I Construct; Construct EPC (e.g. T&G)

LOWER CHURCHILL PROJECT 11 1) nalcor
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Activity

2009

r Oversight! Project Controls / Audit

Phase 3 Engineering

Option 1 Option 2 Option 3

LCP

Project Management, engineering,

procurement, cost/schedule, project services

LCP

Engineering
Contractor

EPCM Contractor

Site management, Overall Labour Set Up

(work pianning, co-ordination, approval,

control)

Labor issues / construction supervision
Construction
Contractors

Construction
Contractors
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An RFP was ssued - SNC was s&ected as the EPCM contractor

RFP was issued in July 2010

• An RFP for “Engineering, Procurement and Construction Mgt.

Services “ was issued to:
— SNC-Lavalin Inc.
— Black and Veatch
— Hatch SNC was selected

• Scope — EP & CM functions provided by contractors

Nalcor to maintain overall control of the Project by focused • SNC-Lavalin Inc.

“management” of EP and CM entities selected as EPCM

• EPCM takes advantage of capabilities of the bidders i.e. contractor

opportunity to avail of existing EP strengths and to • Letter of Intent issued

potentially strengthen weak Construction Management December 2010

• Right to award: r Formal EPCM

— u EPCM Agreement signed

— EP or CM to one or more bidders (i.e. for all or separate February 2011

project components)
— EP with option to award CM later
— EP with option to re-bid for CM later
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energy

r n fl

CIMFP Exhibit P-00886 Page 12



C n
The overall NE-LCP project management structure was defined

with Nalcor and SNC responsibflhities and interfaces
Overall NE-LCP Project Management (Nalcor)

Nalcor —
SNC Lavalin (SNC)

Focused Management & .
Control Componenti Component3 Component4
Overall Project
Controls Muskrat Falls Hydroelectric • HVdc Specialties Overland Transmission

• Cost Oversight Development - Hyde Converter Stations & 4A: Labrador to Soldiers

Contracts! Electodes Pond (HVdc)
.

Procurement - Strait of Belle Isle Cable - electrode lines

Oversight • Transition Compounds • 4B:—M-Falls to Churchill Falls

N Construction • (HVac)

Oversight
Selective Information —L-S— —[3-- •

. •
Management Engineering & Engineering & Engineering &
Benefits Monitoring Procurement 1

Procurement / : Procurement!
Quality Oversight / Contracting
Safety Oversight • Contracting Contracting

•
Environmental • •
Oversight I Construction • Construction • Construction

Risk Management L Management • Management • Management

Labour Relations p______________
IEnvironmental Supply / Construction • Supply / Construction Supply! Construction I

Assessment Contracts • Contracts Contracts
Insurance i

‘ Financing System Integration! Operating Philosophy (Nalcor)

HR Technical Governance (Nalcor)
• Other... - Design Integrity Team / Independent Engineer

- Expert Technical Panels
- Independent Project Reviews (IPR’s)
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EPCM Phase

• 2011/2012 revealed serious SNC-Lavalin Inc. organizational and

performance issues jeopardizing project delivery

• Best-for-project solution was to avail of Nalcor and SNC Lavalin Inc.

combined strengths, supplemented with resources from other

consultants (Hatch, Stantec, AMEC, agencies, etc.)

• Resulted in organizational model change - fully integrated ‘Project

Delivery Team’ - agreed by Nalcor executive

“One Team — One Vision”
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Several organizations are represented in the D&Nery Team

1. Nalcor employees
2. Agencies and misc. consulting companies
3. SNC
4. Hatch
5. Stantec
6. AMEC
7. PMX
8. Long International
9. Transgrid
1O.Granite Infrastructure Constructors
11. LDV Consultants
12. Tiller Engineering
13. Vigilant Management
14. Worley Parsons
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Project D&Nery Team organzatllon& charts - 2013
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The organization modd was designed to reflect the execution
and contracting strategy around components and SPV’s1

Nalcor Energy — Lower ChurchIll Project
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High level LCMC overview: pre-2016 project spht

I

[_ N&cor Boards

EEE
-_

VP G. Bennett 4

PD — P. Harrington
Deputy PD — L. Clarke
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Project Excom E
Oversight

Committee
IE/Canada <-

GPM - R. Power
Deputy GPM - J. Kean

ML Joint
Development
Committee

5061 PM
C. Fleming

t

Component 3 HVdc
Component 1 MF

Specialties
PM — S. O’Brien

PM — D. Debourke

Component 1 Component 3
Home office and Site Home Office and Site

L Teams Teams

VL Pvi
C. Brennan Emera

I

Transmis5ion
PM — K. Kandaswamy

Component 4
Home Office and Site

Teams

CIMFP Exhibit P-00886 Page 21



•caU
,

UwC0CwC0•toN•CCC02Ea)LUtoCtoEUU

riIi

C

C

—
E

U
C

t

0
—

3—
C

III
-

tJ

o
.
C

-
J

(_)

L
J
a

HUfllB
C

CIMFP Exhibit P-00886 Page 22



n n n

IPA scored the LCP Team Development Index (TDI) as “good”

LCP TDI Is Good--
LCP Project Team Is Integrated

• Business and project objectives are
clearly defined and communicated

• Project team is fully integrated with all
functions that have influence on
project success

• Roles and responsibilities are defined,
and risks have been frequently
assessed

• Nalcor’s Gateway work process
followed

CONFIDENTIAL 21 INDEPENDENT PROJECT ANALYSIS

c_$3 energy

• LCP Project

• Megaproject
Average

0
0
C-

1
LOWER CHURCHILL PROJECT 23

CIMFP Exhibit P-00886 Page 23



Several externa’ sources validate the LCP hitegrated project
management team’s value and effectNeness

LCP total project mgmt. team costs (exci.
engineering) are forecasted below
benchmarks

Integrated project mgmt. team costs
% of total installed cost

Reviews of project team effectiveness
have been positive

• Score of “good” (above average) by
Independent Project Analysis (WA)

Turner and Townsend 9.0 11.0

• Multiple reports that support the
project management structure
(including move to the integrated
project management team) by the

Hebron (unofficial)

LCP current forecast 7.0

11.5 Independent Engineer

• No reference to any recommended
project management structure
improvements by EY reviews

• s3Q Internal Audits
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