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01 -- Introduction to the Concept of Quality

s

Quality

Two meanings:

provide customer satisfaction;

1. “Quality” means those features of products
which meet customer needs and thereby

2. "Quality” means freedom from deficiencies.
Joseph M. Juran

The difficulty in defining quality is to translate
future needs of the user into measurable
characteristics, so that a product can be
designed and turned out to give satisfaction
at a price that the user will pay.

Q-

. . ¢ W. Edwards Deming
j«— Efficiency vs. EFfectiveness ““-X\_
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E.g. Quality at CERN

Quality of our Facilities and equipment
Quality of our managerial and operational processes

Caors [ 10 [ 2 |

Pilot

\ Operate Hand
Study Develop/ Mgintain / over

< Support

Freedom of deficiencies

Stakeholder satisfaction
Effectiveness

1

1

Quality at a glance
Quality Management

Quality Quality Quality

lanning Assurance Control
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Quality

At aglance

Quality Planning
Quality Assurance

NS appropriate

ce of compliance
Quality Control

I also identify defects in the processes
and seize the opportunity to improve them

- J
e N
~ 7
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s N
Standards
to apply
— = Tools to use
1 css -l (IT tools, templates, FoArms...)

|
/

Roles
to assign
. Processes
Qualit to follow LY
Planning 0
808
For releasing documents

1

For managing configuration
For managing projects
For managing operations
For ensuring safety
\ For handling non conformities
For managing risks, crises
li Processes |Foracquiring
Qua t to FO“OW More broadly:

Planning ,‘ for decision making
B8

|
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( N
Standards Managerial process
to a | Engineering process
PPYY Product-related
C— g
1N icss /Il Process-related
Quality
Planning
( N
V&V
(verification
& validation) =
Traceability
of performed tasks \
and deliverables
requests, decisio'ns e —
and implementation Quality
Non conforming Control
products and deliverables
J
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ISO 9001:2008
At a glance
Six documented processes are required to meet the ISO 9001:2008 :
& 4.2.3 Control of documents
= 4.2.4 Control of records
© 8.2.2 Internal audit
= 8.3  Control of non conforming products
< 8.5.2 Corrective actions
& 8.5.3 Preventive actions
/1\ Policy = strategic level
2 . Standards and Processes = tactical level
{ 3 \ Specifications _
= operational level
/4 . Records
-~
e

The QA Trade-off

Resources Value
to dedicate created by
to QA QA

Caots [ 10 [ 6|
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Quality Planning
At a glance, in a NPD project context
Defining which standards are applicable
Defining which “tools” to use (incl. document templates and forms)
Assigning roles, i.e. setting up a project organization
Defining key managerial processes:
< For releasing documents (incl. verification and validation)
< For ensuring project deliverables comply with customer needs
% For managing the configuration (i.e. the baselines)

& For handling issues and non conformities

& For planning, scheduling, costing, i.]i Policy
hiring project participants, managing
risks, reporting the progress, buying / \ Standards
supplies and services... f 3 _ Specifications
More broadly, for decision making Records
Quality Control

At a glance, in a NPD project context
Implementing straightforwardly the Project QA Framework provisions:

= Proceeding systematically to the verifications and validations as
they have been planned

= Insuring the traceability of the tasks (how they were performed)
and of the task's deliverables (specifications vs. actuals) by means
of records

= Releasing change requests when
a baseline shall be modified

= Releasing non conformity reports AA Policy
when a deliverable is not as / \ Standards
expected... 11 Specifications
Records

Managing Scientific Projects --- Part @ on Project Quality Management Pierre Bonnal
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02 -- Quality Planning

Applicable Standards

Standards related to the NPD project management
e.g.:1SO 21500:2012 or ANSI PMBOK 5% ed.

Standards related to the NPD engineering processes
incl. PLM, CAD systems, geometrical tolerencing, etc.

Standards related to the product to develop itself
in the fields of materials, of communication, of energy, of interfaces,
of software, of reliability, of availability, of maintenability, of safety, etc.

Standards related to the manufacturing and assembly processes
incl. supply chain, plant engineering, etc.

Internal standards related to coding (items, assets, docts., functions, etc.)
and tagging (label plates, barcodes, etc.)

03 -- Quality Assuance

Key Quality Assurance Processes

Managing documents
i.e. authoring, versioning, circulating (verification and validation), releasing
and archiving project documents, but also 3D mock-ups and 2D drawings

Managing expectations
i.e. ensuring that the project deliverables comply customer needs

Managing the configuration and handling issues and non conformities
i.e. managing baselines, managing change requests and orders

Conducting quality audits

Managing Scientific Projects --- Part @ on Project Quality Management Pierre Bonnal



04 -- Handling Documents

~

Handling Documents

Archiving and retrieving

Agreeing upon a typology of documents

Providing document templates and authoring

04.1 - Typology of Documents

Identifying documents (coding conventions) and versioning

Circulating documents for verification then validation

~
Project Management Plan Operations Plans
PMProcedures/Processes Operations Schedules
Work Package Descriptions Operations Manuals
Master/Coordination Schedules Operations Reports
Budget Breakdown Documents Maintenance Plans
Resource Plans & RACT Matrices Maintenance Schedules
Project Risk Registries Maintenance Manuals
Project Proposal ECR (Engineering Change Request/Order) Intervention Requests
Project Roadmap Progress/Final Reports Presentations & Minutes
Presentations Presentations & Minutes Memos, Letters, Electronic Mails
Electronic Mails Memos, Letters, Electronic Mails pd see Project
P A e A o P A
INITIALIZE STUDY DESIGN BUILD COMMISSION OPERATE & MAINTAIN DECOMMISSION
s M D) N DY b < DY
¥ g % @ B ¥ o
/ __ A A A S [nALze SE—— [y
,_\/,ﬁ/ o \(,4/ - —— —
/ / \ N
PR / \ ™~
(DR (conceptual TDR (Technical Manufacture 0&M Documentation
Design Report) Design Report) Assembly | o dres Operations \ Procedures
schematics Eng. specifications Construction | o eports Maintenance - Reports
gg &rav;mgs ?ro% gpiclﬂgatéons %ns’call?ton [ Records Inspection | Records
ock-ups ech. Datasheets nspection '
Tech. Notes/Reports  Schematics Test & Comg Non-conformity Records
Sci. Publications 2D Drawings Non-conformity Records
Presentations 3D Mock-ups Tech. Notes/Reports
Tllustrations Bills of Materials (B0OM)  Sci. Publications
Tech. Notes/Reports Tllustrations
Scl. Publications Photos & Videos
Tlustrations
Photos & Videos
L Safety Documentation (Safety Flles)

|

DOCUMENT NO.

14015

I

VERSION

1.0

Managing Scientific Projects --- Part @ on Project Quality Management Pierre Bonnal

s



~
Key Documents
In a “Lean Project Management” perspective
» j » » »
N ) N \
Project Project Project 5 Project
Proposal Roadmap Mngt. Plan Reports
8 documents!
-~
~
Key Results
Project Management Documents
INITIALIZE STUDY DESIGN BUILD COMMISSION FINALIZE
&\ \ ‘ \/ ‘ \ﬁ} \ﬁ; \Q‘ >
v Jr Jr g T
PROPOSAL [ [1 ROADMAP reqularly updated to take into account Further decisions
[) MANAGEMENT PLAN regularly updated to align with the mandate
PROGRESS REPORTS [ D D 3 regularly released
FINAL REPORT [
|\

|

DOCUMENT NO.

14015

I

VERSION

1.0

Managing Scientific Projects --- Part @ on Project Quality Management Pierre Bonnal

Iy



kel

rdm

HEC

LAUSANNE

N
Key Results
Technical Documents
INITIALIZE STUDY DESIGN BUILD COMMISSION FINALIZE
D% B 5. 5 % )
A /R ;S 7/ A S/
Concept Validation
Design .CDR[ VAP [ [ VAR, Procedures
Report & Reports
Technical Verification
Design TDR[ VEP ) O VER Procedures
Report ' ! & Reports
. . Operations
As-Built Documentation/Dossiers ABD [ M OoMD & Maintenance
(i.e. Manufacture & Assembly Files) v * Documentation
J
N
Key Results
Safety Documents
INITIALIZE STUDY DESIGN BUILD COMMISSION FINALIZE
4 ®_» 3%2 )
SAFETY FILE D) 0 0 0
Descriptive part initiated (\—{ Descriptive part updated
Justificative part initiated Justificative part updated
Prescriptive part finalized
Safety records from V&V
Descriptive part expanded
Justificative part expanded Descriptive part finalized
Prescriptive part initiated Justificative part finalized
Prescriptive part expanded
Safety records from ABD
J
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P|:oject Management Documents

Project Requirements Register

Project Work Breakdown Structure
Project Master Schedule

Project Coordination Schedule
Project RACI Matrix

Project Cost Estimate
Project Budget
Then, Project Progress Reports

Project Risk Register
Then, Project Contingency/Continuity Plans

04.2 - Document Templates

~

P|:oject Document Template

Unique ID Version Status Date
101 0.2 DRAFT 2014-02-22

the whatever project

/

DOCUMENT TITLE
Authored by: Verified by: ~ To be validated by
Alberte Cyprien Ernest
Barnabé Denise

This document is uncontrolled when printed.
Check the Project Document Register to verify
that this is the correct version before use

C1a0s | 10 [ 12
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04.3 - Project Proposal/Roadmap

- 3

Pl:oject Roadmap

It is a document that summarizes the direction to be followed by the project
team for the whole duration of the project
Other names for this document:

(Project) Charter

(Project) Mandate

(Project) Mission Statement

(Project) Brief

B 5 A

Proposal “‘ﬁoadmap

‘\
Project Proposal
Typical Table of Contents

(0) Executive Summary To the attention of the Project Board
@ Initial Situation Problem statement, rationale, current situation
(2) Project Objectives
(3) Possible Solutions
(&) A priori Preferred Solution
Description of the preferred solution
Stakeholders and “approched Project Board” membership
Phasing, project organization, masterplan
Required resources
Outcomes and benefits of the project
@ Preliminary Risk Register

Managing Scientific Projects --- Part @ on Project Quality Management [©389 Pierre Bonnal
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Project Proposal
Editorial Process

© Authoring: Project Initiators

© Verification: Some experts in the field
The foreseen Project Manager
A few possible Key Project Participants

© Validation: %)

A

) .
Project Roadmap
Typical Table of Contents

Executive Summary

Initial Situation

Project Objectives

Possible Solutions

A priori Preferred Solution

Preliminary Risk Register

(6) Decisions

Decisions w.r.t. the STUDY phase
Validation of the PB membership and project organization
Decision w.r.t. the preferred solution
Decision w.r.t. budgets and masterplan

Decisions w.r.t. the DESIGN phase

Managing Scientific Projects --- Part @ on Project Quality Management Pierre Bonnal
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Project Roadmap
Editorial Process

© Authoring: Project Initiators

© Verification: Some experts in the field
The foreseen Project Manager
A few possible Key Project Participants

© Validation: Project Board

04.4 - Project Management Plan

( N

Pl:oject Management Plan

The “entry point” to project information
The aim of the PMP is twofold:

& Ensuring that the project participants agree upon and share a common
framework for organizing their project

< Giving the project board the assurance that the project expectations
are well understood and that everything is done to ensure the
operational success of the project

A few possible approaches depending on the project participants maturity
level w.r.t. project management processes

See openSE brochure #1000 “Setting up a Project Management System”

Managing Scientific Projects --- Part @ on Project Quality Management Pierre Bonnal



Project Management Plan
Typical Table of Contents

Simple Approach
@ Project Overview Reformulation of the Project Roadmap
@ Project Organization Project Board, Project Team, roles, OBS
@ Project Management Processes
@ Scope Management WBS, Work Packages, Work Units, Activities
@ Time Management Master and Coordination Schedules
@ Resource and Cost Management Manpower, budgeting, EVM

Quality Management Document management, V&V, configuration
management, issue and non conformity handling

@ Communication Management Meetings, reporting periodicity

Risk Management Project Risk Register, Project Continuity Plans

@ Procurement and Contribution Management Ordering, contracting
(A) Applicable Standards

Project Management Plan P
Editorial Process

Simple Approach
© Authoring: Project Manager + a few Key Project Participants

© Verification: Some other Key Project Participants + some Project
Management Experts (e.g. members of the PMO)

© Validation: Project Manager

1401 | 10 | 16
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04.5 - Document Identification and Circulation

~

Verification vs. Validation
Check vs. Approval

From Software Engineering but also
widely applied to document lifecycle

Concept introduced
by Barry W. Boehm (1981)

Concept of ogﬁ{ftm"
Operations

Verification
_and
Validation
Requirements
and
Architecture

Maintenance

Project

ojec System
Definition

Verification
and Validation

Integration,
TesE, and
Verification

Detailed

Project
Design

Test and
Integration

Implementation

v

Time

V-Modell

Verification:
Are we building
the product right?

Are we solving
the equation right?

Validation:
Are we building
the right product?

Are we solving
the right equation?

|

DOCUMENT NO.
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VERSION
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e N
Document Lifecycle
Document authoring, circulating and versioning
Stakeholders
{g} Need of a new document
d Discuss the scope and content of the document
Authiors
| Prepare
— for release
Draft the Good con‘wnngﬂe%ldstg Importance v f’@
i document enough? corrections  of comments?
s ¢ Integrate
comments &
No Major| Minor o corrections
K\é‘}'&_ Yes Yes Rejected
Z&\@ Re-check
§ required?
Yes No
Verifiers
Check the document @ J
‘ ¥
Validators
Approve the document J
Recipients Informed :
J
e N
—
identifying
Codiﬂg/f:fmb_e”ng
Versioning | Legal people One-digit/letter
j,/\/\/a approach: approach:
Ci . | First release:
ierculating DRAFT 1234 - A DRAFT
Validation = approyal DRAFT n 1234 — B DRAFT
1234 1234-C
First revision:
1234/DRAFT 1234 - D DRAFT
1234/DRAFT 2 1234 — E DRAFT
To have some means  1234v.5 1234/DRAFT n 1234 — F DRAFT
to refer to a given 1234/Rev. 1234-G
version of agiven | e S o
document without  Glsiurestpuru, s Next revisions:
ambiguity. e g o 1234/Rev./DRAFT 1234 —H DRAFT
Document ID AL it st 1234/Rev./DRAFT 2 1234 -] DRAFT
Version I Rl 1234/Rev./DRAFT n 1234 — K DRAFT
1234/Rev.2 - n 1234-L -7, AA
- J

Managing Scientific Projects --- Part @ on Project Quality Management [©389 Pierre Bonnal
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1dentifying
Coding/numbering
jonin
| Qerslom® | CM M.m CM M.m.b
It . .
R approach: approach:
Circulating First release:
VZ‘EEJS;Z?"_” = check 1234 v. 0.1 DRAFT 1234 v. 0.0.1 DRAFT
= 2Pbrovak 1234 v. 0.2 DRAFT 1234 v. 0.0.2 DRAFT
I — 1234 v. 1.0 RELEASED 1234 V. 0.1 DRAFT
1234 v. 0.2 DRAFT
First revision: 1234 v. 1.0 RELEASED
1234 v. 1.1 DRAFT
Carnegie 1234 v. 1.2 DRAFT 1234 v. 1.0.1 DRAFT
Mellon 1234 v. 1.3 DRAFT 1234 v. 1.0.2 DRAFT
University 1234v.2.0 RELEASED 1234 V. 1.1 DRAFT
1234 v. 1.2 DRAFT
M - major Next revision: 1234 v. 1.3 DRAFT
m = mi 1234 v. 2.1 DRAFT 1234 v. 2.0 RELEASED
= minor 1234 V. 2.2 DRAFT
b = built 1234 v. 2.3 DRAFT
1234 v. 3.0 RELEASED
e
Document Lifecycle
Document authoring, circulating and versioning
Stakeholders
{g} Need of a new document
f Discuss the scope and content of the document
Authéors
Fzpredons 1, fornaare
AR 1234/ 0.i /
Draft the (1234[00[0R4T) (o0 con‘vnntvoegnrtastg Importance i O
document enough? corrections | Of comments?
Integrate
comments &
_ No Majo o corrections
o z&g Yes Yes Rejected
S&
Q,§ Re-check
§ required?
Yes, No
Verifiers
Check the document gj J
7
Validators
Approve the document J
Recipients Informed
-

VERSION
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04.6 - Document Archival and Retrieval

-~

Two Families of Documents

Documents of personal interest

Documents of generalinterest

The “5 Roles”

« Author

auteur

* Proofreader
correcteur

- Editor

resp. de collection

e Publisher

éditeur

 Librarian
bibliothécaire

Managing Scientific Projects --- Part @ on Project Quality Management

Engineering docts.

Safety docts. + O&M docts.

Scientific publications

Authors
“Prepared by”

Checkers
“Checked by” (~ “Verified by")

Approvers
“Approved by” (~ “Validated by")

Releaser
“Released by"” (the Appro Leader)

e-Librarian / Cataloguist
“Cataloged by”

1015 |10 | 22 |
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3 DOCUMENT NO VERSION PAGE
rsdm Cra0ts |10 ]l 23

04.7 - Document Management System

e )
)

)
Project Document Register

Document title
Ver. Date Authored by Verified by Validated by

100  Project Roadmap
0.1 2014-01-13 Alberte
0.2 2014-01-20 — Ursule, Yvone
®1.0 2014-01-22 — — Xavier, Zélie
101 Project Management Plan
0.1  2014-02-05 Alberte, Barnabé
102 Project Work Breakdown Structure
103 Project Cost Estimate
104  Project Budget
105  Project Master Schedule
0.1 2014-02-07 Alberte, Cyprien
106  Project Coordination Schedule
107  Project RACI Matrix
108  Project Risk Register

Unique

05 -- Handling Issues

e )

Managing Issues
Change Records (CR) featuring requests and orders

An issue! » e
_P_ROJEC%?BUSINESS AS,USUAL ) D

Documenting g

\ (ACI:IO_J

R
Deciding | Project
( \CR\—L\, L.JJ o

o /

Rejection

Implementing the agreed
changes onto the baseline

Managing Scientific Projects --- Part @ on Project Quality Management Pierre Bonnal
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Change Record
@ Project Project |
AN BN
An issue!
\L R
o Descrlptlon
9 P - | .
roposa
- i .
(3] | Decision
—
(4] Action(s)
v i B
(5 ) Implementatlon‘
|
@ Closeout | |
-

Unique ID Version Status Date
234 0.1  DRAFT 2014-02-26

CHANGE RECORD

o Description

é Proposal

é Decision Comments
[ Rejection
[ Action(s)
[ Projet(s)

@ /ciions)

Resp. Date Done

T Close-out

06 -- Handling Requirements

r

requirements

the House of Quality

Requirement Engineering / Management

The process of documenting, analyzing, tracing, prioritizing and
agreeing on requirements and then controlling change and
communicating to relevant stakeholders

Software Engineering » capturing users requirements

New Product Development » gathering customers needs and translating
them into (product) specifications or specification items

Systems Engineering = identifying users vs. functional vs. non-Functional

Quality Management » QFD (Quality Function Deployment) and

Procurement and Purchasing » technical specification writting

14015 | 10 || 2
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06.1 - Gathering Needs and Defining Requirements

e N

Identifying Needs

Identifying needs

- J
e N
~ 7
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Setting Requirements

Setting target requirements

Setting Final requirements
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06.2 - Requirements Engineering

- 3

Requirements Engineering

INCOSE Systems Engineering Handbook - a guide for system life cycle processes
and activities, version 3.2.1 January 2011, INCOSE-TP-2003-002-03.2.1 (374 pages)
www.incose.orq

ISO/IEC 15288:2008, Systems and software engineering — System life cycle processes

IIII SEBOK Guide to the Systems Engineering Body of Knowledge (SEBoK), version 1.2, 2013 (816 pages)
http://www.sebokwiki.org/pdf/SEBoKv1.2_full.pdf

NASA Systems Engineering Handbook, NASA/SP-2007-6105 Rev1, December 2007 (360 pages)
http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20080008301_2008008500.pdFf

Space Engineering - Verification, European Cooperation for Space Standardization
ECSS-E-ST-10-02C, March 2009 (45 pages) www.ecss.nl

A Gl y of Requi ts Engi ing Terminology, IREB, v1.5, May 2013 (116 pages)
www.ireb.org

Get It Right The First Time: Writing Better Requirements, IBM Rational DOORS, 2011 (68 pages),
il i ap it i get_j igh he_ " ime.pd
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Requirements Engineering
The Systems Engineering approach

@ Gathering UR's (user/stakeholders requirements), i.e. needs

@ Benchmarking the solutions w.r.t. the UR's; elimination those that
do not match UR's

(4) Translating the UR's into FR's (Functional requirements)
and =FR's (non-functional requirements)

@ Verifying and validating the portfolio of requirements
prior UR's, FR's and =-FR's become "released/planned"

@ Qualifying the requirement after they have been implemented

Réquirements Register

Itis a structured list of requirements
Rqt. ID and a short description
So-called "shall statement'
Category or type, e.g. UR, FR or =FR

Compliance to solutions, and per solution:
Compliant (C)
Partialy compliant (PC)
Not compliant (=C or NC)
Compliance not applicable (NA)
Compliance to be defined (TBD)

Deviation request(s) and decision(s)

Managing Scientific Projects --- Part @ on Project Quality Management Pierre Bonnal

42



rdm [Faors [ 7o

HEC LAUSANN

‘\ . .
Requirements Register cont)

Itis a structured list of requirements

Qualification method:
Tests (T), destructive on samples or not destructive
Analyses (A)
Inspections ()
Reviews (R), design reviews, etc.
Qualification procedure(s), report(s) and status

Non conformance report(s) and decision(s)

Editorial quality control: comments, V&V, traceability, rqt. status

. ~
s )
Requirements Engineering
IBM Software
Requirements management
IBM Rational DOORS
Requirements management for complex
and embedded systems
TR Effective requirements management practices have a positive impact on
===f= the success of systems and product development.
IBM Rational DOORS® software is designed to capture, trace, analyze
Highlights and manage changes to requirements and helps you comply with industry
& standards.
* Supports collaboratve, intuitive and
wm"“""“""‘ e Intuitive, collaborative and scalable
+ Helps enable simpler creation of inks requirements management )
and powerful traceabilty views across. S 1 4 of reqs starts by d g them
requirement specifications, cesigns and in a way that’s easy 1o interpret and navigate. In Rational DOORS, the
tests PR ; of requi in a familiar, d ¥
* Provides automatic notifcation of 1 hows each individual reqp in context, while a convenient
08 S ot "'o"::f:: navigation tree reveals the structure of the information set. A tabular view
e of the requirements helps you view and assign additional information
1 I"‘“ mm ':::: to them with an unlimited number of your own attributes. Rational
‘solution for systems DOORS is designed for managing small to large requirement documents,
. J
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