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[Contributions from CERN to Project Management]

Outline

* PRAM In the Sixties

* Web-based tools of the Nineties

* Project Control 2.0 in the years 2000s
« ® OPENSE in the years 2010s

« Will Project Planning & Scheduling 2.0 be next?
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Software /IT Organisational

- Training / HR
Construction (CE \ [

PROJECTS

Industrial Plants// Events
Complex Systems
New Services

New Products
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PRAM In the Sixties
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PRAM in the Sixties

CERN PS 56-59
CPM in 1959
PERT in 1959
PDM in 1960-68
PRAM in 1966
RCPS in mid-60s
CERN ISR 67-71
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PRAM in the Sixties
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Web-based tools in the Nineties
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Web-based tools ¢ T
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Project Control 2.0 in the years 2000s
(EVM LSM RSM)
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Project Control 2.0

Large Hadron Collider 1995-2008

Multi-billion-CHF project - very large scale
Many contributors, several sources of funding

Highly technological project - several challenges
Sufficient room for creativity and innovation

Performance-driven project - it must work!
Even If it takes more time and more resources

Highly distributed project - really worldwide!
Public-funded project - public auditors
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Project Control 2.0

In 1994 - "Must Win” project, under-funded
and under-resourced!

All CERN'’s departments involved in some ways

LHC Project Leader appointed as a director
Budgeting and cost control - Project Administrator
Planning and scheduling - Technical Co-ordinator

No link between the cost control system and
the scheduling system!
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Project Control 2.0

= >N
| External Audit o
NE 3 runs
NN
‘95| ‘06| ‘07| ‘98 |99 | ‘00 | ‘01 | ‘02| ‘03| ‘04 | ‘05| ‘06| ‘07 | ‘08 | ‘09 | 10| 11| 12| 13| “14]

Technical Co-ord. > “the project is behind schedule”
Project Admin. = “the project is under-running”

The LHC Project Management Team was not
In capacity to demonstrate that EAC < TAB

Member States asked CERN Management to set up
an appropriate Project Control System
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Project Control 2.0

Multi-level planning and scheduling
3 levels - master, co-ordination and detailed

Earned Value Management-based
nterfaced to accounting system - Actual Costs

nterfaced to contract management system

nterfaced to human resource Mmanagement system

n-kind contributions
Collaborative and web-based < obvious!

Lean - planning + reporting by Project Engineers
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Project Control 2.0

But how to get rid of the 90%-syndrome?

An activity cf the project J }

Activity Activity  ActivAgtivibctivity
not started half-waplmosbduietedeted?

Progress O /OProgress EOJ%rMMQ%JI 95%

Deliverable-oriented PM System
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Project Control 2.0 (contd)

Transparency of the physical progress reporting
A “10 magnets out of 20" physical progress statement
IS more informative than a “50% complete” statement!

Payment milestones of result-oriented contracts

refer to effective deliveries
Finish dates of contract activities are always known!

Finally, a trend in project management practices
(ref. Patrick A. Howard. Deliverable-oriented project
management. ProjectWorld’'98 Proceedings, 1998)
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Project Control 2.0

Deliverables
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Project Control 2.0 (contd)
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LHC Project EVMS | Weak points

Introduced while AC = CHF 1 billion!!

Granularity between contract breakdown structure,
co-ordination schedule, codes of accounts...

Too many activities - 12’000+ activities

Varying granularity of activities:
from a few kCHF to several MCHF
from a few weeks to several months

Project Engineers planned too optimistically

Weak integration with schedule networks
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LHC Project EVMS | Lessons learned

Number of planned activities < 500
Work Package vs. Planned Package features
Constrain the size of the activities so that:
80% of the activities in range 0.2% — 2% BAC
Duration < 10% project duration and 3 months
No. of level-of-effort activities in range 1 — 1%
Unambiguous responsibility - only one per activity

Systematics in breaking down to ease taking over
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Improvements (contd)

Manage better the Project Management Reserve
In synchronization with change records

Consider a Planning & Scheduling 2.0 approach
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® OoPeNSE in the Years 2010s
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= 15 early-stage researchers

Preventing hUman intervention for IncREased SATety inFrastructures @ Emitting ionizing radiation

GSI FAIR (Germany)

CERN (Switzerland)
TUT (Finland) @ O D e ﬂ S E

UPM (Spain) an open, lean and participative
KIT (Germany) approach to systems engineering
. _ Th.e research leading to this fram?w_ork has received
Sensetrix (Finland) "TTN peoject PURESAFE, grant agreement no 264335,
bgator (Finland) 7 .
Oxford Technology (UK) ESS (Sweden) TR M
A&M ParisTech (France) ECP (France)
U. de Savoie (France) LASS (France)
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The need:

A systems engineering (SE)
framework suited to scientific facilities
and systems that are subject
to Ionizing radiations

The preferred solution:

Participative-based

every project/systems engineer
contributes actively to managerial tasks

Lean thinking-based

enhance outcome value
while limiting waste

Open source-based =4
creative common license
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Editorial Content

oo )
Flipbook
« Areg -

[©u0 ]

Doxlrnelgad Guidelines, Standards,
Specifications, SW, etc.

Erere) —
Fditorial  Improvement of
Area ' the editorial content
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© openSE

an open, lean and participative
approach to systems engineering

O opense

budger, Al key documents

portance 1o underseand ... 'hm_a"' of prime im. |

XN O ][ VIRSION

[ Pro;:"ess ][l;;;l][ 1000 0.0

Setting up a Project Management System
Drafting and Releasing a Project Management Plan

INITIALIZE ~ STUDY  DESIGN

BUILD COMMISSION ~ OPERATE & MAINTAIN DECOMMISSIO!
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What it is about

Every project team is an organizational entity that
should work efficiently and

From a quality assurance point of view, this document
is:

ately with its outside world. To do so, as from the be-
ginning of the study phase and based on the Project
Roadmap (see (1)), the project team should conceive
and develop a project management system, task that
consists among others to draft and release a Project
Management Plan (PMP), This document is then expec-
ted to be updated at the beginning of every of the re-
maining phases.

The aim of this key project management document
is twofold: ensuring that the members of the project
teams agree upon and share a common framework for
organizing their project; giving the project board the
assurance that the project expectations are well under-
stood and that everything is done to ensure the opera-
tional success of the project.

Three approaches to draft and release a PMP are pro-
posed in the present brochure, corresponding to pro-
jects of different sizes and project teams of different
maturity levels. In sake of effectiveness, the present
brochure shall be read in conjunction with the docu-
ment entitled openSE Framework (see (2)).

1 Simple approach

‘This simple approach is rather suited to projects of a
small size or to 1o project 2

1.1 Editorial process
Even if the PMP is considered as the outcome of a

. 1 by the project manager and a few key pro-
ject team members

o verified (i.e. cross-checked) by some others key
project team members, and when available, project
management experts

« validated and released by the project manager.

The PMP is not expected to be validated by the project
board. However, the project board members should
receive all released versions of this document. They
are not expected to acknowledge its receipt and no re-
sponse from them shall be understood as a tacit en-
dorsement of the document. If some members of the
project board feel that the PMP does not address the

the project, the by
risk registry, if no

02l

";"“‘" measures
e consister
ofall ddlwmn&y

project expectations as they have been icated
10 the project team by means of the Project Roadmap,
the project manager may be asked to improve the PMP
until it provides all guarantees or at least sufficient
guarantees to the project board that the project expect-
ations can be achieved,

‘The typical editorial process is featured on the simpli-
fied process diagram of Figure 1. Further revisions of
the PMP follow a similar process (see also [3)).

1.2 Typical content

‘The typical content of a PMP is threefold.

Section 1. Overview. This section is a brief reformula-
tion of the Project Roadmap. The project pur-
pose and objectives are recalled and reformulated,
the key milestones and deliverables are listed, so

team exercise, it is likely that its writing is 1 by
the project then ¢ ! d,c d
and corrected by key project team members,

the ) dependencies and that
may influence the completion of the project from
the three usual perspectives: scope, schedule and

Some copyright matters

s or 1o
perienced,

PMBoK.
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1 stand-
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drafting and releasing the PMP and its associated sub-
documents.
32 Typical content
the PMP is necessarily a head doc
ral subdocuments. Sub-
in several families of PMP

In this context,
ument that refers (0 sevel
documents will be groups

pie- subdocuments:
o « the subdocuments that define the processes (see
tion 1.2) )
. :I‘: subdocuments that define the generic and spe
cific roles of project members

(hat define the specific pro-

¢ the'g) men finitions and document

ject standards, including def

dressing templates
b These subd ts can be assembl 1 in a so-called
i Project Management File.

Key project management documents suchas:
« the Work Breakdown Structure n|nd Work Package
jork Unit Description Datasheets
. :l':“:,’mkcl Master, Coordination and Detailed
Schedule(s)
« the Project Budget Breakdown Docume
« the Project RACI Matrix
« the Project Risk Registry,

ni(s)

the Risk Analysis Docu-
7d Continuity Plans

dressing the ments, the Contingency ar
s ad shall necessarily be considered as stand-alone version-
P 4
v able documents.
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Lifecycle

A common understanding of a facility or system lifecycle
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Processes

A common understanding of key processes

* Systems Engineering processes:
gathering needs and defining requirements,
systems architecting and modelling, verifying & validating,
managing product risks, managing configuration & quality

* Project Management processes:
scoping, planning and scheduling, costing,
managing project risks, supplying components

* Design and Engineering processes:
DfS, DfE, DfMA, DfP, DfC, DfO, DfR, DfA, DfM, Df T/DfRH*

* Design for Telerobotics / Design for Remote Handling

@) ‘ @ 2015-03-06 Pierre Bonnal - Design Society @ CERN 31



Roles

A common understanding of roles and responsibilities

|

|
|

[5. am (J P/‘Oje(_‘[' RnnrA /pnb)

f
\\ ;' Strateg/c/Ste
| Project Owné
| b &b LI db Project Manager (PM)
\ Donneur d'or Project Leader (PL), Project Coordinator, Coordinator
Chef de projet (CP), Maitre d'ceuvre (MGU)

Projektaussct
y 4 = Projektleiter (PL), capoprogetto (CP)

? Ensure the strategic mana,

¥ Is ultimately responsible W.T
@ Ensure the operational management of the projet

@ Is responsible for the organisation of the project
and for its coordination

® Guarantee the acquisition af
9 Validate transitions betweer
@ In case if conflicts, arbitrate

—

—
T ——
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Results
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Will Project Planning &
Scheduling 2.0 (PDM 2.0) be next?
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Relation Interpretation Gantt chart-like illustration

AbB A takes place before B A

BbiA B takes place after A

AmB A meets B = _,s

BmiA Bis met by A - _ [

AoB A overlaps B -

BoiA B is overlaped by A : -:f

AsB A starts with B = - ‘ =

BsiA Bis started with A
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M at h yworos 8 collaborative e planning and scheduling ® collaborative project managemem 0
interventions in large scale facilities

and s scheduling approac h suited 1O the requir ements of .

Algori cou.A ORATIVE ng

PROJ MANAGEMENT

tq .AOOTIAGT iy
Large scale facilities such as nuclear power plants,
Collaborations imply \nterdisciplinary work, and require chemical plants, P& rticle accelerator facilities such a8 the ones
exchanges. communication and compromise. When present at CERN require the work of many differett special-
. {sts in many different scientific fields, from the technicians to
managing project, collaboration will lead to complex the engineers & and sometimes roeﬁrchen. In addition, person-
I t q |nteractions and feedback petween tasks. The planning el members at t CERN come from more than forty different
and scheduling phase of 3 project already benefits from a oounlr Consequently, projects run for these large gcule
arge number of tools, mostly based " the Precedence Ol M\“::‘ "‘l\“ uire the P‘mdl’“m‘ of all these different
ing Methods (PO 4 its precedenc inks. This professionals {0
:::: ::‘!‘s\:n of hw:(“'::c:';w::‘ \mnedeu“\d ::hod- All these large scale hdmm are highly collaborative ¢
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uled does not fit with the consequences of collaborative be more compm than in sma ller businesses with defined
work, and unfortunately, N0 malnstream method for pro” fields of action, even though 3 a project will always imply some
ject planning and scheduling does: This work proposes 3 Jevel of collaboration. To our k now\edw project management
collaborative planning and scheduling framework pased on lacks “:°"m"d ”,Mm:““:\‘ u\\‘:\: tions, especially
when it comes 0 ning an sched
gathering and handling of temporal constraints through In fact, methods used today still rely on mﬂhodi which
a qualitative temporal algebra, and then on matrix based can date as far back as as the 19608, \ike the dence Dia-
rask-sequence optimization. \t provides equal treatment lfnmm‘nt Method, i which have already PNV'd to be more
10 all constraints. highlights conflicts and propagates the than useful. But it anbe shown that s! MM typically
effect of a constralnt modification into the existing plan. displaying projects 8 ear endeavors, are not entirely suited
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CERN has always been
on the cutting edge in matter
of particle physics

CERN has always been
on the cutting edge in matter
of technologies

CERN has also always been
on the cutting edge Iin matter
of project management
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