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RECAP

What is a project?

N Has constraints on Cost,
Has a clear objective i )
Quality and Time

Has little practice or
Has a team of people
rehearsal
Is punctuated with .
) Is unique
change & uncertainty

Start

when work is approved

End

when objectives are
completed




TODAY

Two things to cover

02

The Project Life Cycle The Project Parties

The elements that make up a project, in Who the key players are in all engineering
more detail projects




PART 1 - THE PROJECT LIFE CYCLE

Ten stages from need to legacy

Initial Proposal Feasibility Study E=d Design

Construction & Emd  Testing &
Delivery Commissioning

emd Operation & Decommissioning Experience &
Maintenance Records

We look at these stages for LARGE projects. Small projects are just the same, only smaller. If we
understand the issues for large projects, we can scale downwards.



PART 1 - THE PROJECT LIFE CYCLE

This is not the only model

- B . The RIBA Plan of Work 2013 lises th ess of briefing, designing, constructing, maintaining, operati d using buildi jects i
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STAGES 1-2 - DEMAND & INITIAL PROPOSAL

Every project starts with a need

01 02

Demand Initial Proposal

A project always has a start and end point. It —_— The project owner recognises this need and
starts with a demand or need for a product makes an initial proposal.

or ‘solution’ to overcome a particular

problem.

These are the first two stages in the project life cycle.

°° PROJECT LIFE CYCLE 6



CASE STUDY 1 - PROJECT DEMAND

The Forth Replacement Crossing

Why did Scotland need a new bridge across the Forth?



CASE STUDY 1 - DEMAND

Why do we need a replacement crossing?

e T P e i B e bbc.co.uk

|22 (8] [ wwiransponscotiand.govuk

© UK version @ International version

Contactls Careers SieMap Glossary Help Freedomofiformason Links Mobile version

TRANSPORT
e SCOTLAND

Why do we need a replacement
?

crossing

The ng (FRC) I8 y over the current

ondin y Bridge. The the Forth s of
toScotiand's iding a vital the Lothians and

Fife.

The condition of e Forth Road Bridge has graduaty deteriorated
roughout It lifetime, primarily because of Increased levels of ¥afic

and the effects of weather. The major concam Is that the bridge's main

SusPONSIoN Cables have suffered signiicant cormosion, leading 1o a !
10% loss of load bearing srength. The Forth Estuary Transport

Authority (FETA) has investigated reptacing of repaining the cables, but

concuded outwithout iOh  Adats momeno
levels of Gisnupson 1 rafic across the Forth. This fact, coupled With e Gusessiery
other has lec fe Scotssh Gover at he Forth Road Bricge.

cannot continue as the main crossing for all rafic and may have to cose 1o Heavy Goods Vehicies (HGVs) as
earty 35 2017.

Closing the bridge 1 HGVs and polentally othar types of vhicles would have a very sanous impact on the
economy of Scotland as a whole and Edinburgh, e Lothians and Fife in particular

The proposed Forn ard this vial connecto s intended 1o be cpened
n 2016, allowing ¥afic 1 be Yanstered from the current Forth Road Bridge before any potential restictions
n2017.

The consructon of a replacamant crossing will improve te rallabillty of joumey tmes across e Forn by
acdressing issues Mat can aflect the curent Forth Road Bridge, such as s lack of hard shoulders ¥ cope
with broakdoans and having o cose 1o certain types of vehicle uring high winds.

Subscribe to news

Register 1o racoive ree -
Dawslotiars on the Forth
Replacement Crossing

Detailed, up-o-date information
on rafic management measures
s avallabie st Traflc Scolland's
wedsite,

Contact us

Ploase view o
datalls Ifyou have an enquiy
specificto te Form

Replacement Crossing project.

ITyou wish 1 make 8 more
peneral enguiry, please view
lon page for

Transport Scotland

News Front Page
World
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In Pictures

PROJECT LIFE CYCLE

CXMTIIT vve] BBC News 24

Last Updated: Monday, 18 December 2006, 22:22 GMT

BB E-mail this to a friend

& Printable varsion

Bridge replacement wins backing

A new road crossing over the
Firth of Forth has been

backed by the first minister
and the transport minister.

Although the final report into
the state of the bridge is due
next summer, Transport
Minister Tavish Scott has been
briefed on preliminary findings.

The study was ordered amid continuing concern about the

level of corrosion in cables on the current bridge.

A Scottish Executive spokesman said: "These findings

indicated a replacement crossing is required."

Experts have been studying
corrosion in the current bridge

VIDEOQ AND AUDIO NEWS

Forth bridge decision brought
forward

SEE ALSO

+ Forth bridge wire breaks detected
17 Nov 06 | Edinburgh and East

» New Forth Road bridge proposals
03 Nov 06 | North East/N Isles

+ Bridge study on cable
replacement
15 Aug 06 | Edinburgh and East

+ Forth authority in bridge warning
14 Jun 06 | Edinburgh and East

RELATED INTERNET LINKS
+ Scottish Executive

* Forth Estuary Transport Authority

BBC News: “Bridge replacement wins backing”



CASE STUDY 1 - DEMAND

Barry Colford, FRB “Bridgemaster”

Clips from “Fifty Years Across the Forth” (BBC)

Clip 1 Clip 2

0 PROJECT LIFE CYCLE 9
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CASE STUDY 1 - DEMAND

The Forth crossings and the route

0 PROJECT LIFE CYCLE
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CASE STUDY 1 - DEMAND

Early concept visuals

EARLY CONCEPT VISUALS OF FORTH REPLACEMENT CROSSING

\‘\\\

N,
Tsros FORTHREPLACEMENTCROSSING
i werw forihraplacomentcressing.inio

e PROJECT LIFE CYCLE 11



CASE STUDY 1 - DEMAND

Visualising the new bridge

" \\\\\ =

° PROJECT LIFE CYCLE 12



CASE STUDY 1 - CONSTRUCTION

The bridge under construction

000000 prosecr ure crecs :



CASE STUDY 1 - CONSTRUCTION

Foundations and site works

000000 prosecr ure crecs y



PROGRAMME

CASE STUDY 1

Planning the programme
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CASE STUDY 1 - CONSTRUCTION & DELIVERY

Progress 2013-15

PROJECT LIFE CYCLE
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CASE STUDY 1 - THE FINISHED BRIDGE

Seen from space, and from the deck

f lﬁl

N. Queensferry
\ B981 Port of Rosyth

Photo credit: Tim Peake

00000000 rrosecr ure evets .



CASE STUDY 2 - DEMAND

Edinburgh Trams: making the case

www.edinburghtrams.com Edinburgh

0800 328 3934 E.’L'S

why trams?

Edinburgh's urban population continues to grow. Between 2004
and 2024, the population in Edinburgh is estimated to grow by
around 45,000 putting greater demands on public transport and
roads. Without trams, the city's roads will not cope. (City of
Edinburgh Council Population Projections 2004)

North Edinburgh is expected to continue to grow and West

02 Edinburgh has been identified by the Scottish Government
as a national growth point. The tram connects both of these
development areas via the city centre.

centre, which can lead to increased investment. Dublin saw a.
rise of between 20-50% in pedestrian footfall figures in its main
shopping thoroughfare. Some retailers reported an increase in
trade of up to 25%. (Railway Procurement Agency, Dublin)

A minimum of 300 operational jobs will be created once the

Trams have proved to encourage shoppers to travel to the city

trams are running. In addition, it is predicted that around 600
permanent jobs will be created within the capital as a result
of improved connectivity and increased business investment.
(Scottish Transport Appraisal Guidance Report 2007)

’GDINBVRGH° Item no 8"’"’

THE CITY OF EDINBURGH COUNCIL Report no Cfcvifﬂ! 06-07 k‘o‘f F

Edinburgh Tram Draft Final Business Case

The City of Edinburgh Council
21 December 2006

T 7
as a business location.

3.3 The city is continuously changing under a variety of pressures. Change
involves growth. Growth means more houses, more jobs and more movement.
Edinburgh’s forecast growth over the next ten years will see big increases in
local employment and housing. Nearly 35,000 new jobs are expected within the
city by 2015, and by the same year nearly 24,000 new houses will be needed.
All this is flanned to be achieved with minimal impact on the green belt. Huge
new developments are in the pipeline, especially on the city's waterfront in Leith
Docks and Granton. Edinburgh Waterfront is the largest brownfield
development in Scotland, equivalent to a major new town in scale, with the two
major development sites able to accommodate up to 29,000 new homes in the
longer term. The City Centre and West Edinburgh, the second and fourth
largest concentrations of employment in Scotland are both forecast to see
significant increases in jobs. West Edinburgh, identified by the Scottish
Executive as a national growth point, is forecast to grow particularly strongly,
guided by the West Edinburgh Planning Framework. The Edinburgh Tram
provides the means to link all these areas effectively

3.4 Trams can move large numbers of people within a city quickly, comfortably, and
with minimal pollution. Trams are smoother, quieter and more accessible

Promotional leaflet and Draft Final Business Case

PROJECT LIFE CYCLE

18



CASE STUDY 2 - DEMAND

Edinburgh Trams: on the street

e PROJECT LIFE CYCLE 19



STAGE 2 - INITIAL PROPOSAL

The Project Brief

The initial proposal is formalised into a Project Brief. Its purposes are straightforward:

State the client’s aims Identify resources Budget & programme
The objectives, aims and How resources are to be Key dates for initial

priorities of the client in terms deployed. This may include investigations and design

of their proposal. appointing various consultants. studies, plus cost targets for

those tasks.

Once the brief is drawn up and approved, the feasibility of the proposed project can be investigated.

ee PROJECT LIFE CYCLE
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STAGE 3 - FEASIBILITY STUDY

A feasibility study gives one answer

One purpose: to provide a
specific conclusion.

Go ahead with the project

or

Abandon it

eea PROJECT LIFE CYCLE

The report details the exact reasons for the
decision.

A scheme may be unviable for simple
reasons that can be overcome through time
or other processes.

21



STAGE 3 - FEASIBILITY STUDY

What a feasibility study covers

a Determining the extent
of the demand

a Financial objectives

0 Scope of investigations

PROJECT LIFE CYCLE

WHY THE DESIGN CHOICE MATTERS

It is vital that the correct
design is chosen at this
stage.

Picking the wrong design, or
changing it once started, can be
disastrous.

22



STAGE 3 - FEASIBILITY STUDY

Late design changes cost the most

The earlier, the
cheaper

Changes made during
feasibility and design cost
little. The same change during
construction or
commissioning is expensive.

Cost of change (illustrative)

I T T T 1

Feasibility Study Design Construction Commissioning

°°°° PROJECT LIFE CYCLE



STAGE 3 - FEASIBILITY STUDY

The evidence: influence vs. cost

The MacCleamy Curve

Predesign Schematic Design Construction Tendering Construction

Design Development Documents
Based on work of Daniel Davis www. danieldavis.com

Patrick MacLeamy raia, Leeo ap

Chairman
Executive Committee + HOK Board Member 2004

patrick. macleamy@hok.com |

PROJECT LIFE CYCLE
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DESIGNING TO REDUCE CONSTRUCTION Cosrs®
By Boyd C. Paulson, Jr.,! M. ASCE
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STAGE 4 - DESIGN

What the designers must achieve

Assuming the feasibility study recommends going ahead, the next stage is design. The designers have
three aims:

Satisfy the client Obtain approvals Inform what follows
Provide sufficient information Obtain any necessary Provide drawings and

to ensure the client’s approvals and consents. specifications for
objectives are satisfied. construction, testing and

commissioning.

eeeo PROJECT LIFE CYCLE 25



STAGE 4 - DESIGN

The design stage has its own cycle

Design brief Detailed design Construction support

It could be argued that the design process begins with the feasibility study: much of the
information used during design is gleaned during feasibility investigations.

eeeo PROJECT LIFE CYCLE 26



CASE STUDY 3 - GETTING THE DESIGN RIGHT

The Welsh National Assembly: the ‘Senedd’

Jan 2001 Late 2001 Aug 2003 5x

Work starts on the Work stops after Work recommences Costs escalate to five
project disputes over the final times over budget
design

Proposed building Site, July 2001 Site, August 2004 Site, August 2005 Opened March 2006

°°°° PROJECT LIFE CYCLE 27



The Senedd, Cardiff Bay , e Lt ¥



STAGE 5 - CONTRACTS

A contract makes the project enforceable

No project implementation is ever undertaken without a
contract of some form between client and contractor.

A formal agreement
between two or more
parties that is

A delivery contract commits the contractor to construct
the works and the client to pay for it.

enforceable in law.

The form of contract (conditions of contract) is a legal
document setting out the exact terms, liabilities and
obligations of each party.

Construction contracts are covered in greater detail later in weeks 7 & 8

eaeae PROJECT LIFE CYCLE 29




STAGE 6 - CONSTRUCTION & DELIVERY

The most expensive, most active stage

It is the most labour-intensive part of a project. How the parties interact depends on the type of
contract, but many elements are common:

. . Planning and Implementation of Risk: heal
th and
a Estimating a programming ° the works (the ° IsK; health an
(weeks 4&5) safety

(week 3) built items)

Execution of .
Cost monitoring Claims and
Temporary works e ° )
a P y (week 6) e disputes

(weeks 7&8)

000000 roser urs sveis
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Intermission...




STAGE 7 - TESTING & COMMISSIONING

The hand-over to its users

v

Eventual users

Construction

The owner checks it works Defects Correction Period
A period in which the owner satisfies The contractor must put things right before
themselves that the project works in final payment is made.

accordance with their requirements.

0000000 SO—— .



STAGE 8 - OPERATION & MAINTENANCE
Keeping it running

How long operation and maintenance lasts varies by project type, and some parts need regular inspection. The
operating company (who may be the client) may contract out O&M under one of four agreements:

Operation only Maintenance only Operation and Operation,
maintenance maintenance and
training

Brings the client’s staff to
a level of competence to
operate the project on
their own.

00000000 proster urs crere .



CASE STUDY 4 - OPERATION & MAINTENANCE

Maintaining the Forth Road Bri

Projects: Capital Projects | Forth Road Bridge

I E—
FORTH ROAD BRIDGE

SHARE THIS VEBSITE 3> &

LAT: 560 00 1.k7" N LON: 30 240 34717 U
VIEW IN GOOGLE EARTH D> N

SHOW DASHBOARD | v

@ reader J)

HOME “THE BRIDGE TRAVEL PROJECTS ABOL

NEWS CONTACT

PROJECTS:

CAPITAL PROJECTS it

Last updated on 19 May 2010 A 15-year programme of major projects to
strengthen and improve the Forth Road Bridge's

CABLEBAND BOLTS structure and replace major components is set

VIADUCT BEARING REPLACEMENT out in the Bridge Authority’s long-term Capital

ANCHORAGES INVESTIGATION Plan.

MAIN TOWER PAINTING

MAIN CABLE INSPECTION

MAIN CABLE DEHUMIDIFICATION

MAIN CABLE ACOUSTIC MONITORING

DECK HALF JOINTS

The schemes listed in the Capital Plan are those
that are considered essential for the maintenance
and safe operation of the bridge.

The Capital Plan sets out to identiy as far as

possible the major improvement and

MAIN EXPANSION JOINTS strengthening works that will be required on the
RESURFACING MAIN AND SIDE SPANS Ui PO Lo

L ovacmmoscens __ Mmomiemioe leai | gssrainemuaes B

Y SEARCH

THE BRIDGE:
FACTS & FIGURES

FIND OUT ALL THE VITAL STATISTICS

PROJECT LIFE CYCLE

dge

PROJECTS:
CAPITAL PROJECTS

Last updated on 3 Oct 2012

CABLE BAND BOLTS
ANCHORAGES INVESTIGATION
DECK HALF JOINTS
SUSPENDED SPAN GANTRY IMPROVEMENTS
MAIN CABLE ACOUSTIC MONITORING
TRUSS END LINKS
MAIN EXPANSION JOINTS
MAIN CABLE INSP Main Expansion Joints
MAIN CABLE DEHUMIDIFICATION
RESURFACING MAIN AND SIDE SPANS
RESURFACING VIADUCTS AND APPROACHES
CATHODIC PROTECTION TO PIER DEFENCES
SUSPENDED SPAN UNDERDECK ACCESS STUDY
SUSPENDED SPAN TRUSS ASSESSMENT
SUSPENDED SPAN PAINTING
PARAPET AND BARRIER TESTING
LOCALISED WIND BARRIERS
TOWER IMPACT STRENGTHENING
MAIN CABLE REPLACEMENT STUDY
MAIN TOWER PAINTING
DROPPED OBJECT CANOPY
VIADUCT BEARING REPLACEMENT

34



CASE STUDY 4 - OPERATION & MAINTENANCE

Closures and roadworks on the bridge

BEAE o s News Sport Weather iPlayer TV  Radio
NEWS Ed

Home UK World Business Politics Tech Sclence Health Education Entertain:

Scotland  Scotiand Politics =~ Scotland Business ~ Edinburgh, Fife & East ~ Glasgow & West

Forth Road Bridge to be closed until new

year
(© 4 December 2015  Edinburgh, Fife & East Scotland < Share
| ]

r———

-

wl What do we know about the Forth Road Bridge?

Clip 3 bbc.co.uk/news/uk-scotland-35001277
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CASE STUDY 4 - OPERATION & MAINTENANCE

Inspecting the structure

00000000 prosecr ure cves
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STAGE 9 - DECOMMISSIONING

The stage that gets the least attention

There may be no anticipated
natural life for the facility, so the

client is unwilling to commit time
and money to a non-planned
event.

000000000 o

BUT..

Many projects reach the end of their

working life after a relatively short time.

Nuclear power stations

Oil facilities

37



CASE STUDY 5 - DECOMMISSIONING

Brent Spar

Shell granted permission to dump at
sea

International protests

a Shell forced to reconsider

decommissioning options

Towed to a Norwegian fjord

Now a port terminal at Mekjarvik, g
Norway e

000000000 i .




STAGE 10 - EXPERIENCE & RECORDS

Passing on what was learned

Although a project may be unique, it will be followed by other projects with many similarities. It is
essential that experience and knowledge are passed to these future projects.

Safety hazards Implementation and Financial Other risks
design methodologies management

...and more. This knowledge feeds the next project’s demand, closing the life cycle loop.

0000000000 .o .



PART 2

The Project Parties

Who the key players are in all engineering projects



PART 2 - THE PROJECT PARTIES

Who is involved?

The needs and interactions of all the players must be understood. There are three main parties (client, designer
and contractor) alongside the project manager and the project manager’s team.

The Client

Project The Designer The Contractor The Operating
Management Team Company
Headed by ‘The Project Duties depend on the Mobilises labour, plant Operates the project

Manager’ type of contract and materials once built

41



PART 2 - THE PROJECT PARTIES

The Client

The body of persons who
have a need for a particular
solution to a problem.

Also called the client, owner or employer. The
completed project is the eventual solution
and should fulfil the client’s needs.

THE CLIENT’S AIMS

Obtain the best economic solution to a problem;
whilst

Bearing in mind the safety of all who work on
the project, at any stage inits cycle; without

Compromising unnecessarily the environment in
which the project takes place.

42



PART 2 - THE PROJECT PARTIES

Types of client

Central Government
Statutory boards and public corporations

Registered companies

Overseas bodies

The World Bank; United Nations Industrial Development

Organisation; Asian Development Bank; European Bank for
Reconstruction and Development

See real-world client examples on
the next slide.

43



PART 2 - THE PROJECT PARTIES

Client examples

Network Rail -
() European Bank —~———y @ ANSEE Acency | v e

T EDINBVRGH®
SAINT-GOBAIN It
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PART 2 - THE PROJECT PARTIES

The Project Management Team

Interprets the client’s
requirements and
implements the project.

Headed by the Project Manager,
whose role is to:

Ensure achievement of project objectives

Control costs

Control schedule

Lead people and teams

Liaise with client

Liaise with contractors

Measure and report on progress

45



PART 2 - THE PROJECT PARTIES

A typical project team

Because of the complexity of the average project, the project manager delegates key functions.

Project Manager

ualit Project . . . . Project Project
Q J . ) . Project Design Project Services J . .J. .
Assurance Engineering Construction Commissioning
Manager Manager
Manager Manager Manager Manager

46



PART 2 - THE PROJECT PARTIES

Project management companies

Examples are difficult to pin down: project managers come from many different backgrounds.

Same parent as the
designer

Many PM companies belong to
the same parent organisation as
the designer.

Contractors

Some project managers are
contractors.

The client’s own
organisation

Good examples: BAA and
Network Rail. The University of
Edinburgh also carries out its
own PM.

47



PART 2 - THE PROJECT PARTIES

The Designer

The designer’s duties vary with the type of contract used.

AT THE SIMPLEST

Only an outline design Undertakes all design duties for the
client and:

e  Supervises construction

e Authorises changes to the design

e Manages payment details

48



PART 2 - THE PROJECT PARTIES

Designer examples

= FLUOR.

FABER MAUNSELL | AECOM %ﬁ@w
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PART 2 - THE PROJECT PARTIES

The Contractor

Contractors specialise in the
mobilisation and control of
labour, plant and materials, and

in the planning, programming
and execution of construction
works.

It is very common for contractors to ‘sub-let’
specialist items of work to smaller companies
with greater experience in that type of work.

The contractor becomes the Main Contractor

The specialist becomes the Sub-Contractor

50



PART 2 - THE PROJECT PARTIES

Main contractor vs. sub-contractor

Main contractor

Contract to plan, programme and execute
construction works

May be responsible for design of the
project (often sublet to a consulting
engineer)

May be a management contract

Sub-contractors

e  Specialist skills

e  May be nominated by the client or
project manager

e  May be used to share risks with the main
contractor

51



PART 2 - THE PROJECT PARTIES

Contractor examples

Balfour Beatty

52



PART 2 - THE PROJECT PARTIES

The Operating Company

Not all clients operate the project once construction is complete. Alternative bodies may do so:

A distinct new company A separate, The contractor, if its The client, perhaps as a
independent original contract separate division of its
(previously established) requires it to operate organisation
company and maintain the
project
Examples Example: private finance

Consort
healthcare

53



RECAP

The real project management life cycle

i

How the client explained  How the project manager ~ What the feasibility study ~ What was documented in How it was designed How it was marketed

it understood it recommended the initial proposal
When it was completed How the client was billed What the client really How it performed under The decommissioning What remained 5 years
needed load plan later

Source: www.projectcartoon.com 54



REAL CASE EXAMPLE

ITER: a megaproject in practice

ITER

International Thermonuclear
Experimental Reactor

Cadarache, France. In Latin, ‘iter’ also
means ‘the way’.

55



REAL CASE EXAMPLE

ITER: the life cycle as a phase ma

ITER Civil and General Plant Design — Macro Phase Map

Concept > Preliminary Engineering > Detailed Engineering >

Construction >

Commissioning >

QObjectives

Identify procurement approach
Analyse and confirm concept
designs

Prepars preliminary cost estimats
Identify data required o support
preliminary design

Finalise project requirements and
obje
Finalise interface requirements
Generale data 1o support detailed
design and a budget estimate

Manage, coordinate and
complete construction
drawings

Mobllise and manage the
construction team

Procure materials and
equipment required for project

Perfarm commissioning
and operating activities
required to achieve design
requirements

Key Activities

Confirm concepts, design basis
and scope with [TER

Develop into preliminary design
scoping decuments.

Identify regulatory requirements
including standards to be used
Generate data required for
preliminary design

Preliminary Safety Report

Canfirm project ohjsctives
Identify long lead items

Conduct Design Reviews

Site investigations o enhance
existing data

Developmant of design detail to
create consistent reference design
Commence Value Engineering
Pre-Construction Safety report
Environmental Assessments

Initiate change control
Procure long lead items

Develop and issue construction
drawings and specs

Coordinate interfaces

Conduct design reviews —
constructability, safety etc

Obtaln regulatory approval
Continue cost frending and schedul
wracking

Procure material and
services

Develop detailed, integrated
projest schedule

Manage site safely programme
Review sub-contractor
submissions

Ceordinate site activities
Implement change control and
non-conformance process
Manage document contral
process

Coardinata inspactions by
ragulatory bodias

Plan sequential testing and start-
up of completed systems and
facilities

Manage site safaty pragramme
Assist with operator training
Record changes to construction
documents

Canlinue change management
Coordinate final fit out

Phase
Overlaps

Concept

Prelminary

Detailed Design

onstruction

- -

Commissioning

Key
deliverables

Project Procedures Manual
Design criterla / codes and
standards — Basis of Design
Preliminary site plan

Utility and infrastructure
requirements

Prajact schedule and cost plan
Site, geotech and topa surveys
Procurement recommendations
Hazop 0 and Hazop 1

Level 1 and 2 SFRs

Updated Project Execution Plan and

Procedures Manual

Site Plan, PFDs, P&IDs, Building
Plans and Elevations, Room Data
Sheets, Equipment Lists

Utility and Infrastructure Requirements

Cantral Systems Genoept
Regulatory documants

Project scheduls and budgst
Design development documents
Hazop 2

Level 3 SFRs

ARM documentation

Updates of PEP and PFM
Construction documents and
specifications

Appropriate regulatory
submissions

Updated cost and schedule
estimates

Safety File

Procurement f contract
documents

Safety programme and
documentation

Construction permits

Detailed construction schedule
QA QC documents

As-built documents

Change control documents
Safety File

Start up schedule
Commissioning / start up plan
and procadure

Operating, Maintenance and
Training Manuals

Record documentation
Performance Plan and Test
Documents

Safely File
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Interested to read more? nytimes.com/2017/03/27/science/fusion-power-plant-iter-france.html
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Thank you

Next week: Dr Fred Bosché — Project Planning (watch out for his announcements)
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