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Agenda

e Background for the certification
e The certification process and test
e Presentation of the standard

e Questions
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The importance of project
management for DTU students

e Former DTU students express a need for more education in project management. (This

was also the case in the previous investigation from 2012.)
e 89% mention that project management competences are important, but only 54%

mention that they have gained that while they studied at DTU.
Generelle kompetencer, evnen til at arbejde med alle faser i et projekt, herunder eks. udarbejdelse af tids-

planer, udformning og dokumentation
34%

Uddannelse 1%
Arbeide 31% ST
| nogen grad | mindre grad M Slet ikke Ved ikke

M| hgj grad

Note: N=1.361. Begrebet "Uddannelse” i venstre kolonne daekker over, om dimittenderne har opnaet kompetencen gennem deres uddannelse, mens
MEP@DTU.DK

Kilde: DAMVAD Analytics 2015
begrebet "Arbejde” beskriver, om denne specifikke kompetence er relevant pa arbejdsmarkedet.

3 Managing Engineering Projects, Certification



Project management is the second
most important competence for
engineers



Width of knowledge

The ideal
engineer

Depth of
expertise
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Languages of project management

rince 2 ISO 21500
American European UK International
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ISO 21500 was chosen as It...

e represents state-of-the-art (was published Dec 2012)

e is developed and maintained by 100 experts from more than 30
countries. Including members of PMI, IPMA and DS.

e represents the basis for the future development of the other
standards

e establishes a common "international"” language for project
management

7 Managing Engineering Projects, Certification MEP@DTU.DK
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Collaboration

be certified in the new international project management

@TU eTo strengthen your CV, we offer you the opportunity to
So—P standard (ISO 21500).

O
<= e Partnership between DTU Management Engineering and
Dansk Standard (initiated in 2013)

Rl
bt

o Certified until now: 1186 (April 2021)

e https://www.ds.dk/da/standardisering/uddannelse-og-
forskning/studerende/projektiedelse

8 Managing Engineering Projects, Certification MEP@DTU.DK
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Requirement for  Size / duration Cost (DKK)

Certification experience Course Course Test

IPMA D 12 months 4 days + Self assessment, 68.500 6.000
preparation application and exam

Prince2 None 3 days + 1 hour, 75 questions 13.900 ?

(foundation) preparation

PMI (CAPM) 1500 hours 3 days + 3 hours, 150 questions 52.500 2.300
preparation

DTU/DS None 120 hours Rapport, individual 0 (book) 500 (fee)

quizzes, 1% hours test

Managing Engineering Projects, Certification
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Testimonials?

10

»Det er et godt tiltag, at DTU inkluderer projektledelse i det tilbud, der ligger til de
studerende. De kommer ud til en verden, hvor stgrre og stgrre dele af arbejdet sker under
projektformen. De studerende kommer ud til en verden, hvor organisationer og
virksomheder bruger forskellige modeller sasom IPMA, PMI, Prince2 og APM, og derfor det er
godt, at DTU tilretteleegger deres tilbud efter den generiske guideline, der ligger i ISO
21500. Det ggr, at de studerende har en hgj forstaelse af projektledelsesmetodikken, uden
at de er last fast i en eller flere af modellerne.« John Holst Siemens Danmark.

"Et godt kort at have pa handen nar der skal sgges jobs” (studerende)

"Rigtig speendende fag, utrolig relevant bade nu og i fremtiden (godt at have pa CV'et).
Meget billigere end, hvis man selv skulle ud og fa det efter studiet” (studerende)

"Super godt og utrolig relevant tilbud til os, studerende. Jeg er i hvert fald rigtig glad for at
have faet muligheden for at kunne tage sadan en certificering.” (studerende)

Managing Engineering Projects, Certification MEP@DTU.DK



Value proposition

You are listed in
DS database of
certified persons

You get a personal
electronic diploma

Managing Engineering Projects, Certification

o
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Access to the ISO
21500 standard
(digital) by DTUs
Library
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More Info:

DTU:
ehttp://www.doing-projects.org/resources/certification

Dansk standard:

ehttps://www.ds.dk/da/standardisering/uddannelse-0g-
forskning/studerende/projektledelse

12 Managing Engineering Projects, Certification MEP@DTU.DK
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Where and when?

Saturday 24th of April from 10:00 - 11:30

In certain cases, you may request extra time (e.g. dyslexia). Please
send us an e-mail with documentation hereof.

The exam is online via WiseFlow systems
You will receive a login for

1. A demo exam (Demoflow)
2. The ISO 21500 exam

14 Managing Engineering Projects, Certification MEP@DTU.DK



Before the exam

How do | log on and get access to WISEflow?

You will receive an email with a link to the
exam.

The exam will be locked — meaning you will
not be able to open any other programs
during the exam.

Managing Engineering Projects, Certification
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Browser set up

We recommend that you use Chrome or
Firefox for accessing WISEflow. The two latest
versions of the browsers are supported by
WISEflow.

It is important that you, prior to your exam,
check that your browser is updated. If not,
you may not be able to submit your exam in
WISEflow.

MEP@DTU.DK



Setting up your profile

16

Edit your name and phone number.

&Y Profile Settings

wu

First nameds) Demo
Last name Student 4

Cell phene

. Edit existing email addresses or add new ones.

Email

dermm_siudeatihin- degree com

i @rail.com

Managing Engineering Projects, Certification
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Setting up your profile

Change password (if you are logged in with WF login)
ﬂ Profile Settings

m

Curment passweoed
Hrm panaward
Confiim passwond

Esgoute

17 Managing Engineering Projects, Certification
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Basic requirements
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7) Beowses Coome 11 ¥
(3) Operating system wedrns ¥
Mare irfarmation Infoemation about your Srowser
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m requirements are met and install the required software.

FLOWlock Requirements m

Ta be able 13 participace In FLOWIack based flows, you must sowrlosd and rutal the FLOWSock

browser. Whes The Dromsesr has bees

1. Download and nstall
Cpeting systen

For Windows

Versfy FLOWIsch Srowner

Noes |eformatien

2. Tryout

Demonstration of FLOWIOC

Dermonstration of FLOW it

rstalied, pow €30 3251 It 10 2 deos flow Delow

suppoctes ¥

¥ Downloat Windows versior

Suppet

MEP@DTU.DK



FLOWIlock

FLOWIlock is a special type of exam in WISEflow which allows
submission within a specific time frame. FLOWIock limits your
access to all other programmes on your computer while the flow is
active.

To take a FLOWIlock exam, you must download, install and test the
FLOWIlock browser.

e Click on your name in the top right-hand corner in WISEflow
» Select "Edit profile".

* On the "System Requirements" tab you can download and test
the browser.

It is important that you do this well ahead of the date of the
examination in order to prevent any problems.

Managing Engineering Projects, Certification
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Access 1o the exam

When you log in to WISEflow, you are met by the flow overview. This is a list of all the active exam
flows where you are added as a participant. This includes the demo flow, which can be used to get

a feel for how a typical exam flow is conducted. You can also access the participant archive to see

previous exam flows that have become inactive.

—

@ Deltager @ Gangvagt &= Forfatter @ Bedgmmer G2 Reviewer Y% Administrator éﬁl Supporter 53} Licensadmin

gO Oversigt

Flows Filter flows

[ DemoFlow

Slutdato: 22.04.2021 12:00 g )

Tilstand: Aben for deltagelse

SO 21500 Project Management

Slutdate: 17.04.2021 12:00

Tilstand: Flowet afsluttet

19 Managing Engineering Projects, Certification
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If you are late or for
some reason are logged
of the exam, you need a
"gangvagt / invigilator”
code to get access. The

acces code is:

1
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Checklist

Preparation

To prepare for the digital WISEflow exam, it is a good idea to go through the following checklist:

20

Have you updated the operating system on your computer?

Have you installed and updated your browser? We recommend that you use Firefox or Chrome.
Did you try out the demo exam (Demoflow) in WISEflow?

Do you have access to the exam in WISEflow (approximately 2 days prior the exam)?

Did you install the latest version of the FLOWIlock browser?

Managing Engineering Projects, Certification MEP@DTU.DK



Preparing for the exam - demo exam

Demoflows

* As astudent, you have access to a so-called demo exam in WISEflow, which give you the opportunity to try to submit an
exam in WISEflow.

* Inorder to run the FLOWIlock demoflow, you first have to downloade the browser which is used for FLOWIlock exams.

= ; : . : :
S~ Deltager @ Bedsmmer G2, Reviewer 5£) Administrator é:.é} Supporter é&} Licensadmin

go Oversigt

Flows

Filter flows

P DemoFlow

-

——— Slutdato: 22.0£{.202112:00
e Tilstand: Aben for deltagelse

ISO 21500 Project Management

:

Slutdato: 17.04.202112:00 Tilstand: Flowet afsluttet
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During the exam

Jo) Deltager @ Bedgmmer G2 Reviewer %£) Administrator é:{j} Supporter é}:} Licensadmin

gO Oversigt

Flows

Filter flows

[ DemoFlow

= Slutdato: 22.04.2021 12:00

Tilstand: Aben for deltagelse

roject Management

Slutdato: 17.0£.2021 12:00

Tilstand: Flowet afsluttet
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The exam

e Multiple choice test with gradient scoring
e Based on the standard
e In English

e Aids are not allowed

23 Managing Engineering Projects, Certification
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Types of questions

e Classical multiple choice: Definition, input / output
e Fill in the blanks (drag and match): What is related...

e Case (multiple choice): How would you...
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Gradient scoring question

The gradient scoring system works as follows:

25

If you select the CORRECT answer, you will be awarded 7 points for the question
If you select the SECOND BEST answer, you will be awarded 3 points for the question
If you select the THIRD BEST answer, you will be awarded 1 points for the question

If you select the DISTRACTER (the incorrect answer), you will receive no marks for the
question

Managing Engineering Projects, Certification MEP@DTU.DK



Points and grading

e22 questions from 2-10 points
105 points i total

65 points for passing

Managing Engineering Projects, Certification
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After the test

eElectronic answer by email no later than two weeks after the
test.

eThose who pass receive a diploma in English. Those who don’t
pass receive and email informing them that they haven’t passed

eNB: There is no option to receive personal feedback on the test.

eOpportunity for reexamination next semester (however a new
fee is required)

27 Managing Engineering Projects, Certification MEP@DTU.DK
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Technical support during the exam

Contact;

- Pernille Bengtsen (29881402) — pab@ds.dk
- Sighe Bagh (41736807) — sab@ds.dk

Managing Engineering Projects, Certification MEP@DTU.DK
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How to pass?

eYou must understand the language
eYou must understand the relations
eYou must be able to navigate in the standard

eYou must be able to use the models

29 Managing Engineering Projects, Certification MEP@DTU.DK






The ISO standard



Content of the ISO standard

ISO 21500 St
International
PMI
American
32 Managing Engineering Projects, Certification
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The ISO standard

Introduction and scope

Terms and definitions

Central concepts

Project management processes

Appendices

33 Managing Engineering Projects, Certification MEP@DTU.DK
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Aim of the standard

...providing guidance on concepts and processes of
project management that are important for, and
have impact on, the performance of projects.

34 Managing Engineering Projects, Certification MEP@DTU.DK
Source: ISO 21500:2012
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Audience

esenior managers and project sponsors, in order to provide them with
a better understanding of the principles and practice of project
management and to help them give appropriate support and

guidance to their project managers, project management teams and
project teams;

e project managers, project management teams and project team
members, so that they have a common basis upon which to compare
their project standards and practices with those of others;

edevelopers of national or organizational standards, for use in

developing project management standards, which are consistent at a
core level with those of others.

35 Managing Engineering Projects, Certification MEP@DTU.DK
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Scope

e This International Standard provides guidance for project management

e Can be used by any type of organization, including public, private or
community organizations, and for any type of project, irrespective of complexity,
size or duration.

e This International Standard provides high-level description of concepts and
processes that are considered to form good practice in project management.

e Projects are placed in the context of programmes and project portfolios, however,
this International Standard does not provide detailed guidance on the management
of programmes and project portfolios. Topics pertaining to general management
are addressed only within the context of project management.

36 Managing Engineering Projects, Certification MEP@DTU.DK
Source: ISO 21500:2012
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The ISO standard

Introduction and scope

Terms and definitions

Central concepts

Project management processes

Appendices
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A project is...!

A project is @ unique set of processes consisting of coordinated and controlled
activities with start and end dates, performed to achieve project objectives.
Achievement of the project objectives requires the provision of deliverables
conforming to specific requirements.

Although many projects may be similar, each project is unique.

Project differences may occur in the following:

e deliverables provided;

e stakeholders influencing;

e resources used;

e constraints;

e the way processes are tailored to provide the deliverables.

38 Managing Engineering Projects, Certification MEP@DTU.DK
Source: ISO 21500:2012
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Project managementis ...!

...the application of methods, tools, techniques and
competencies to a project. Project management includes the
integration of the various phases of the project life cycle.

...performed through processes. The processes selected for
performing a project should be aligned in a systemic view. Each
phase of the project life cycle should have specific deliverables.

These deliverables should be regularly reviewed during the project to

meet the requirements of the sponsor, customers and other
stakeholders.

39 Managing Engineering Projects, Certification
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Terms and definitions (1-4)

Activity (2.1): Identified component of work within a schedule that is
required to be undertaken to complete a project

Application area (2.2): Category of projects that generally have a
common focus related to a product, customer or sector

Baseline (2.3): Reference basis for comparison against which project
performance is monitored and controlled

Change request (2.4): Documentation that defines a proposed
alteration to the project

40 Managing Engineering Projects, Certification MEP@DTU.DK
Source: ISO 21500:2012
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Terms and definitions (7 & 11)

Corrective action (2.7): Preventive action (2.11):

Direction and activity for Direction and activity for

modifying the performance of modifying the work, in order to

work to bring performance in avoid or reduce potential

line with the plan deviations in performance from
the plan

“Intentional activity that realigns ~An intentional activity that
the performance of the project  €nsures the future performance

work with the project of the project work is aligned
management plan” with the project management
(PMBoK 5th edition) plan”

(PMBoK 5th edition)

41 Managing Engineering Projects, Certification MEP@DTU.DK
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Corrective and preventive actions DS

...according to PMBoK (PMI)

i

Corrective Actions Preventive Actions Defect Repair

Intentional activity that realigns the An intentional activity that ensures An intentional activity to modify a
performance of the project work with  the future performance of the project § non-conforming product or product
the project management plan work is aligned with the project component.

management plan

These are the steps taken to remove These are the steps taken to remove These are steps taken to correct

the causes of existing undesirable the causes of potential undesirable existing undesirable situation

situation situations.

Reactive in nature Proactive in nature Instant in nature

Should be taken place when a Should be taken place when a Should be taken place as an

situation has occurred situation has not occurred immediate action when the situation
OCCUrs

Don't let it happen again Don't let it happen at all Don’t let it go

E.g. On hiking, hiking shoes got torn E.g. Carrying a pair of extra shoes E.g. Before starting hiking, inspecting

or broken, fixing the broken part and would be preventive action the shoes and stitching and or fixing

start using the same shoes would be the areas would be defect repair

corrective action Not a part of ISO21500

42 Managing Engineering Projects, Certification MEP@DTU.DK
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Terms and definitions (5-6, 8 & 12)

Configuration management (2.5): Application of procedures to
control, correlate and maintain documentation, specifications and
physical attributes

Control (2.6): Comparison of actual performance with planned
performance, analysing variances and taking appropriate corrective
and preventive action as needed

Critical path (2.8): Sequence of activities that determine the earliest
possible completion date for the project or phase

Project life cycle (2.12): Defined set of phases from the start to the
end of the project

i

43 Managing Engineering Projects, Certification MEP@DTU.DK
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Terms and definitions (9-10)
Lag (2.9): Attribute applied to Lead (2.10): Attribute applied

a logical relationship to delay to a logical relationship to
the start or end of an activity advance the start or end of an
activity

“The amount of time whereby a
successor activity is required to “The amount of time whereby a
be delayed with respect to a successor activity can be
predecessor activity” (PMBoK 5t advanced with respect to a
edition) predecessor activity”

(PMBoK 5t edition)

44 Managing Engineering Projects, Certification MEP@DTU.DK
Source: ISO 21500:2012



Examples of lag

Activity B can start 2
unitsafter finish of Activity A

Activity A
Duration 5

Activity B can start 2

Activity B can finish 2

Activity B can finish 2

FS+2 .

Activity B
Duration 5

E.g. Paint (B) can start 2 days
after plaster (A)

unitsafter start of Activity unitsafter finish of Activity unitsafter start of Activity A
Activity A Activity A Activity A
Duration 5 Duration 5 Duration 5
SF+2
SS+2
Activity B Activity B Activity B
‘ Duration 5 Duration5 Duration5

E.g. Document editing (B) can
start 2 days after start of

Document creation (A)

E.g. sweet dish (B) cooked 2
hours after Main Course(A)

E.g. Magic show tickets (B)
finishes 2 hours after start of
show (A)

DANSK STANDARD
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e Lag always describes delay, which means addition of time and denoted by “+" sign in the network diagram

e This can be a predefined delay which is required to put in between the activities to fine tune the project and to
meet the quality. Classic example of this is we need lag between plaster of wall and paint so that cement can

set up first

e Obliviously it's rare that project puts lag without any reason as no one wants to delay the project without
proper justification. So Lag Is definitely put to accomplish some pre-defined requirement or some strategic goal

45

(specific time to launch the product)

Managing Engineering Projects, Certification
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Examples of lead

Activity B can start 2 units in Activity B can start 2 units in Activity B can finish 2 units in Activity B can finish 2 units in

advance to finish of Activity A advance to Start of Activity A advance to finish of Activity A advance to Start of Activity A
Activity A Activity A Activity A Activity A
Duration 5 Duration 5 Duration 5 Duration 5

55-2
FF-2

FS-2
Activity B Activity B ActivityB |4+——— | ActivityB
Duration5 Duration5 Duration5 Duration5
E.g. Design(B) can start 2 days E.g. wall 1 construction(B) can E.g. Rice (B) cooked 2 E.g. Magic show tickets (B)
before completion of start 2 days (A) before wall 2. minutesbefore chapatti. (Rice finishes 2 hours before start of
analuvsis [A) Ideally they can start together need to settle for few show

e Lead always describes advancement, which means reduction in time taken and denoted by “-" sign in the network diagram

e Lead can be predefined advancement which is required to put in between the activities to fine tune the project and to meet the quality.
Classic example of this is starting of document editing immediately once one portion of document is ready. No need to wait till creation of
full document as documents having say 5000 pages if we wait for that long and then again take time to edit may lose its purpose

e Lead is also used while usin%schedule compression technique like fast tracking. Though when put as part of schedule compression, it has
risk associated (Rework) with it but we can’t avoid project challenges e.g. starting development when one portion of design is ready
(earlier planned to start development at the end of full design)

Managing Engineering Projects, Certification MEP@DTU.DK
Source: http://www.izenbridge.com/blog/what-is-lead-lag
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Terms and definitions (13-16)

Risk register (2.13): Record of identified risks, including results of
analysis and planned responses

Stakeholder (2.14): Person, group or organization that has interests
in, or can affect, be affected by, or perceive itself to be affected by,
any aspect of the project

Tender (2.15): Document in the form of an offer or statement of bid
to supply a product, service or result, usually in response to an
invitation or request

Work breakdown structure dictionary (2.16): Document that
describes each component in the work breakdown structure

47 Managing Engineering Projects, Certification MEP@DTU.DK
Source: ISO 21500:2012



The ISO standard

Introduction and scope

M Terms and definitions

Central concepts

Project management processes

Appendices
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Project management concepts

External Environment

Benefits

Operations

-

Project Environment

Project Governanc

a2

Business Case

Project Organization

49

Project

Project Management Processes

Product Processes

Support Processes

Managing Engineering Projects, Certification
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KEY:

e Boxes represent project
Mmanagement concepts

e Arrows represent a logical flow by
which the concepts are connected

e Dotted lines represent
organizational boundaries

MEP@DTU.DK
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External Environment

- -
Factors: socio-economic,

Orgam sation Environment

geographical, political, regulatory,
technological and ecological

I_

| Benefits

e ... may have an impact on the
project by imposing constraints or

introducing risks affecting the
project.

e ... are often beyond the control of
the project manager, they should

Operations

DANSK STANDARD

Organizational Strategy

Opportunities |

|Projec:t Governancel

Business Gase|

Project Organization

Project

Deliverables

Project Management Processes

Product Processes

still be considered. L

50 Managing Engineering Projects, Certification

Support Processes
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Organisation Environment

External Environment

Qrganisation Environment _________—————___I

Opportunity 1

project initiation (3.4.2)
eBenefits realization (3.4.3)

Project Management Processes

Deliverables
Product Processes

Strategy | Identify Opportunity 2| Select Projects [Contribute Benefits | Organizational Strategy |
' Opportunity 3 ' | — |
| Opportunities | |
N 1]
eOrganizational strategy i | s o] i
( 3 . 4 ] 1 ) I I Project Organization I I
. . | |
eOpportunity evaluation and | | i
| Project |
l Operations | l
| | |
| | |
| | |
| | ]

| Support Processes

,_
-

51 Managing Engineering Projects, Certification MEP@DTU.DK
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Project environment 3.5
A project usually exists inside a larger E‘;"_;’;%;g%%:_mﬁ _________________ .

organization encompassing other activities. |
Projects may be organized within programmes
and project portfolios.

Organizational Strategy
‘ | Opportunities |
| Benefits | Project Environment [Project Governance|—|

I
| I
| I
| |
| | | |
e ) I | [Business Case| I I
r— " 7
[—————= - | Project Portfolio I I I Project Organization I I
I Programme I | Project I | I | |
| | ! | | i-Pro]ect Portfolio -i I I i | Project I I
| Project 1) [Project n ASJIIIILS | | I | | I Operations l Project Management Processes | |
L _! I Froject I | I | Deliverables Product Processes | |
______ I || Fr—————=—| | | Support Processes | l
!— _I H Programme : : I I I I
_______ E—— |
Project || .I ! Oﬂl'Ier I I —l |
|| Project 1) Projectn| |, "+ ities I I I_ _________________ J
| ||
L—=——————- |
\_ J
52 Managing Engineering Projects, Certification MEP@DTU.DK
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Portfolio management (3.5.3.2)

e A project portfolio is generally a
collection of projects and
programmes and other work that
are grouped together to facilitate N e
the effective management of that I — } Project Portll

| |
| |

Project Portfolio

Project

Project 1| |Projectn

work to meet strategic goals.

Project

L -

e Project portfolio management
includes identifying, prioritizing, Proec '
authorizing, directing and
controlling projects, programmes L

and other work to achieve specific
strategic goals

53 Managing Engineering Projects, Certification MEP@DTU.DK
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Programme management (3.5.3.3)

e A programme is generally a group
of related projects and other
activities aligned with strategic
goals.

e Programme management consists of
centralized and coordinated activities
to achieve the goals.
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Project 1

Project n

Other
Actvitles

Project
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I
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|
I
|
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Project governance (3.6)

e Governance is the framework by which  &wemaeiomere
an organization is directed and ,ﬁrg‘"’“"“""’“"“E”““’”’"”E”‘Drgamzaﬂmal — |
controlled I —

e Project governance may include [Eesis | Gomimmmr | p———— =

Project Governance

subjects such as the following:
—defining the management structure;

—-the ﬁolicies, processes and
methodologies to be used;

—limits of authority for decision-
making;

—stakeholder responsibilities and
accountabilities;

—-interactions such as reporting and the b=—=—— -
escalation of issues or risks. L

Business Gase|

Project

I
I
| , —
| Project Organization
I
I
| |
Operations l

Project Management Processes

Deliverables

Product Processes

| Support Processes

-
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Projects and operations (3.7)

External Environment

Operations are performed by
relatively stable teams through
ongoing and repetitive processes
and are focused on sustaining the
organization;

Projects are performed by
temporary teams, are non-repetitive
and provide unique deliverables
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Opportunities |

|Projec:t Governancel

Business Case|

Project Organization

Project

Deliverables

Project Management Processes

Product Processes

Support Processes
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in leading and managing the

Support Processes

>
-
DANSK STANDARD &%
| | |
Stakeholders and project organization (3.8)
= Project Governance == — "'gont:(l)t\)/li'l;iens t(s)et:iirplr:\a:ft k- i
- -~ Project Steering Commitiee or Board ™~ y _p g ) Organizational Strategy |
s guidance to the project. |
~~ Regulatory Proiect Busirie — Opportunities | |
/ Bodies : el ..aUthoOrizes the project, makes SN E——
/ Sponsor ti e d ' [Project Governancell
/ Project Customers Employees executive eC|S|ons_an Solves |
/ Management Shareholder prOblemS and conflicts beyon_d Business Case| | |
Office the project manager’s authority | |
Special Suppliers _.- Project Organization I I
Interest .
\ Groups k ...leads and manages project | |
\ #8L activities and is accountable - | |
\ for project completion . | ]
AN Project - I e Project Management Processes | |
\\ ...supports the project manager I Product Processes I |
I
| ]

Project Organization project activities

...performs project activities

-

Stakeholder (2.14): Person, group or organization that has interests in, or can affect, be
affected by, or perceive itself to be affected by, any aspect of the project
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Competencies of project personnel (3.9) ...

Contextual competenciq
related to the managemer
of the project inside the

organizational and externd

Technical competencies,
for delivering projects in a
structured way, including

External Environment

Orgam sation Environm :nt

I: Organizational Strategy
‘ Opportunities |

i

|Projec:t Governancel

Business Gase|

Project

I

I

| , —

| Project Organization
I

I

|

|

Project Management Processes

Deliverables Product Processes

| Support Processes

Pyt the project management perstip |
VIr ;
| Environme terminology, concepts and |
P processes defined in this |
Project - Lcontrol
orientation International Standard || Benefits
3.02 3.03 208 200 I
Pg Pf As (0]
Programme Portfolio ss Relaxation Openness |
orientation orientation |
3.04 3.05 1.01 1.02 1.03 1.04 1.05 208 2.09 |
Pp Po Ps Ip Rq Ri Q Ro
Project, prog- Permanent Project Interested Project re- Risk & i Creativity Results fficiency I
ram & port- organization management parties quirements &  opportunities orientation
folio implemen. success objectives |
3.06 3.07 1.06 1.07 1.08 1.09 : 2.10 211 2 |
Bu Sa Po T Pb Ps Sd Co Ne (¢
Business §¥§(tjir;1ts;& (F;:gjaerﬁtm - Teamwork Egg;l&etr'% : Proj gccelti)\‘r):rgbles Consuiltation  Negotiation ?r r;;lict & | Dperati ons
technology
3.08 3.09 111 1.12 113 1.14
Pe Hs Tp Re C Cn = .
Personnel ' Health.fsecté- TLme& project e ?ost& Pro?ure‘ment& BehaVIoraI com petel‘ICIeS
managemen gtr??i?:n?n%m phases inance contrac are associa ted Wi th
3.10 3.11 116 1147 118 1.19 ersona| re|ationshi S
Fi Le Cr In Ca Su p . . P —— —l
Finance Legal Control & Information & Communica-  Project inside the defined
reports documentation tion startup . .
boundaries of the project

-

Each project team requires competent individuals who are capable of applying their knowledge

and experience to provide the project deliverables.
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Project life cycle (3.10)
 The project life cycle spans the period s e B —— — — ————————————— -
fl‘0m the Start Of the pI‘OjECt tO itS end- I Organizational Strategy
e The phases are divided by decision | ‘ | Opportunities |
Benefits | oo tmromment | n

points, which can vary depending on the

|Project Governancel

organizational environment.

I
|
|
|
I
. . e - |
e The decision points facilitate project |
governance. I

I

I

|

|

I

|

Business Gase|

e By the end of the last phase, the project
should have provided all deliverables

Project

I
I
I
| , —
| Project Organization
I
I
| |
Operations l

Project Management Processes

Deliverables

Product Processes

| Support Processes

Project life cycle (2.14): Defined

,_
-

set of phases from the start to the NS ]
end of the project

59 Managing Engineering Projects, Certification MEP@DTU.DK
Source: ISO 21500:2012



DANSK STANDARD

Project constraints (3.11)

External Environment

e the duration or target date for the project; -~-----""-~ ________ .
e the availability of the project budget; | I— Organizational Strategy

e the availability of project resources, such as
people, facilities, equipment, materials,
infrastructure, tools;

I
|
|
|
I
e factors related to health and safety of |
personnel; |
I
I
|
|
I
|

Opportunities |

Benefits | —————————— @ ——————
| | |Projec:t Governance|—|

Business Gase|

Project

e the level of acceptable risk exposure;

e the potential social or ecological impact of
the proJeCt; | Support Processes

e laws, rules and other legislative L |
requirements i

I
I
| , —
| Project Organization
I
I
| |
Operations l

Project Management Processes

Deliverables

Product Processes

-

Achievement of consensus among key project stakeholders on the constraints may
form a strong foundation for project success.
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Relationship between project
management concepts and processes (3.12)

Project management is accomplished through processes
utilizing the concepts and competencies described. A
process is a set of interrelated activities. Processes used
in projects are generally categorized into three major
types:

61

project management processes, which are specific
to project management and determine how the
activities selected for the project are managed;

delivery processes, which are not unique to project
management, which result in the specification and
provision of a particular product, service or result, and
which vary depending on the particular project
deliverable;

support processes, which are not unique to project
management and which provide relevant and valuable
support to product and project management processes
in such disciplines as logistics, finance, accounting and
safety.
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Making projects successful (4.1)

eselect appropriate processes described in 4.3 that are required to
meet the project objectives;

euse a defined approach to develop or adapt the product specifications
and plans to meet the project objectives and requirements;

ecomply with requirements to satisfy the project sponsor, customers
and other stakeholders;

edefine and manage the project scope within the constraints, while
considering the project risks and resource needs to provide the
project deliverables;

eobtain proper support from each performing organization, including
commitment from the customers and project sponsor.

MEP@DTU.DK
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Two perspectives on =DS=
Project Management Processes

eThe project management processes may be viewed from
two different perspectives:
—as process groups (see 4.2.2) for the management of the project;

—as subject groups (see 4.2.3) for collecting the processes by
subject

64 Managing Engineering Projects, Certification MEP@DTU.DK
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i

Project management processes

The initiating processes are used to start a
project phase or project, to define the project
phase or project objectives and to authorize
the project manager to proceed with the
project work.

Initiating —

The planning processes are used to develop
planning detail. This detail should be sufficient
to establish baselines against which project
iImplementation can be managed and project
performance can be measured and controlled.

65 Managing Engineering Projects, Certification

Planning

Imple-

The controlling processes are used to monitor,
measure and control project performance against
the project plan. Consequently, preventive and
corrective actions may be taken and change
requests made, when necessary, in order to
achieve project objectives.

The closing processes are used to formally
establish that the project phase or project is
finished, and to provide lessons learned to be
considered and implemented as necessatry.

menting

The implementing processes are used to perform the project
management activities and to support the provision of the
project’s deliverables in accordance with the project plans. MEP@DTU.DK
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Project management subjects

ISO 21500 PMBoK® Guide
Subjects Knowledge Areas
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Integration Integration
Stakeholder Stakeholder
Scope Scope
Resource Human Resources
Time Time
Cost Cost
Risk Risk
Quality Quality
Procurement Procurement
Communication Communication

g Projects, Certification
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i

Subject groups
Integration ...includes the processes required to identify, define, combine, unify, coordinate, control and close the various
activities and processes related to the project (4.2.3.2)

Stakeholder...includes the processes required to identify and manage the project sponsor, customers and other
stakeholders (4.2.3.3)

Scope... includes the processes required to identify and define the work and deliverables, and only the work and
deliverables required (4.2.3.4)

Resource... includes the processes required to identify and acquire adequate project resources such as people, facilities,
equipment, materials, infrastructure and tools (4.2.3.5)

Time ...includes the processes required to schedule the project activities and to monitor progress to control the schedule
(4.2.3.6)

Cost ...includes the processes required to develop the budget and to monitor progress to control costs (4.2.3.7)
Risk... includes the processes required to identify and manage threats and opportunities (4.2.3.8)
Quality... includes the processes required to plan and establish quality assurance and control (4.2.3.9)

Procurement... includes the processes required to plan and acquire products, services or
results, and to manage supplier relationships (4.2.3.10)

Communication...includes the processes required to p/lan, manage and distribute

information relevant to the project (4.2.3.11)
67 Managing Engineering Projects, Certification MEP@DTU.DK

Source: ISO 21500:2012



Process groups

Subject groups o i . i i
Initiating Planning Implementing Controlling Closing
Integration 4.3.2 Develop 4.3.3 Develop 4.3 .4 Direct 4.3.5 Control 437 Close
project charter project plans project work project work project phase or
436Control | Prolect
changes 4.3.8 Collect
lessons learned
Stakeholder 4.3.9 ldentify 4.3.10 Manage
stakeholders stakeholders
Scope 4.3.11 Define 4.3.14 Control
scope scope
4.3.12 Create
work breakdown
structure
4.3.13 Define
activities
Resource 4.3.15 Establish 4.3.16 Estimate 4.3.18 Develop 4.3.19 Control
project team resources project team resources
4.3.17 Define 4.3.20 Manage
project project team
organization
Time 4.3.21 Sequence 4.3.24 Control
activities schedule
4.3.22 Estimate
activity durations
4.3.23 Develop
schedule
Cost 4.3.25 Estimate 4.3.27 Control
costs costs
4.3.26 Develop
budget
Risk 4.3.28 Identify 4.3.30 Treat risks | 4.3.31 Control
risks risks
4.3.29 Assess
risks
Quality 4.3.32 Plan 4.3.33 Perform 4.3.34 Perform
quality quality assurance | quality control
Procurement 4.3.35 Plan 4.3.36 Select 4337
procurements suppliers Administer
procurements
Communication 4.3.38 Plan 4.3.39 Distribute | 4.3.40 Manage
communications information communications
NOTE The purpose of this table is not to specify a chronological order for carrying out the activities. Its purpose is to map subject
groups and process groups.
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Create work breakdown structure (4.3.12)

The purpose of Create work breakdown structure is to provide a hierarchical
decomposition framework for presenting the work that needs to be completed, in
order to achieve the project objectives.

The work breakdown structure provides a framework for dividing and subdividing the
project work into smaller, thus more manageable, pieces of work. The work
breakdown structure can be structured, for example, in project phases, major
deliverables, discipline and location. Each descending level of the work breakdown
structure describes project work in an increasingly detailed level. It is possible to
develop other hierarchical breakdown structures for methodically assessing items
such as deliverables, organization, risk and cost accounting of the project.

The primary inputs and outputs are listed in Table 12.

i

Table 12 — Create work breakdown structure: primary inputs and outputs

Primary inputs Primary outputs
— Project plans — Work breakdown structure

— Requirements —  Work breakdown structure dictionary

— Approved changes
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Project documents
)

[/

i Corrective actions

o
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Key project information
Information passing between process groups
Representative inputs and outputs

Interactions between process groups

Project charter Project
} plans I D
New project [ + L= Progress reports
_______ |
g ™ |
| |
w L | | [)
Business case : I | ——L = Approved changes
| roved changes .
o : A 931 Controlling
D I I l | Progress reports D
| ; - Project completion
| | Project plans .
Contract : | | Risk register Approved changes 1 reports Pr?’e'ﬂ or pharste
| | I Progress reports closure {Epo
[ | |
|
Statement of I I | I
work | Project charter | |
Stakeholder s . ' L |
register I
Planning Closing }—-
Project plans
| Project pians Change requests ‘
I | I Risk register Issue log
: I Jl FProgress data
| Previous | o .
I phase : | [ ]
It ! '
e | »| Implementing
New phase D —L J Issue fog
Lessons learned
Lessons learned from | D
previous projects I
|:l; Labels along arrows
Dotted lines
Lessons
leamed Solid lines
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Initiating

Process
Group

72

Subject
Groups

1]
Integration

432

charter

=DS= 1
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L J

\/

2]
Stakeholder

439

Identify
stakeholders

3]
Scope

4.3.15

Establish
project team

Time

Cost

Risk

Bl
Quality

x|

Procurement

[70]

Communication
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Planning

73

= Develop
Integration /7—' project plans
2] I\
Stakeholder
ﬂ 4311 4.3.12 4.313
Scope Define Define A
scope | Create WBS [~ oo W
4] (—/ 4318 4317 J
Resources . | Estimate .| Define project
. | resources *| arganisation
ﬂ L4371 4332 4323
Estimate
Time Sequence . e Develop
> P acitivities activity *|  schedule ™
durations
ﬂ 4325 43278
Cost Estimate Develop
Pl st » budget —
7] a3 4379
Risk X |d entify MAssess
risks risks
ﬂ 43132
Quality N | Plan quality ——
9] 4335
Procurement h ) Plan
procuements
[10] 4.3.33
Communication \ ) Plan
communications
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Implementing
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Managing
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1 434
] Direct project
Integration @—b work
ﬂ 4340
Stakeholder X N Manage
stakeholders
3]
Scope
ﬂ 4318
Resources Develop |  J
s > project team
5]
Time
6]
Cost
ﬂ 43.30
Risk . Treat
risks
ﬂ 4333
Pertarm
Quality k_h quality
assurance
ﬂ 43,3
Procurement Select
suppliers
ﬂ 4333
Communication Distribute
infomation
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Controlling
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communications

Subject
Groups
1 435 438
Integration Cantral »| Control
r ’ project work "| changes
g \
Stakeholder
3] 43.14
Scope A } Control
scope
4] 4319 4320
Resources | Cento o  Manage | 0000000 4
resources | project team
(5] 4324
Time e Control
schadule
(6] 4327
Cost . n Cantral
= costs
ﬂ 4331
Risk | Contd
risks
8] 433
Q ty guality control
(9] 437
h } Administer
Procurement procurements
[10] 4340
Communication 5| Manage
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Closing
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437

Close phase
or project

4.38

lessons
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DANSK STANDARD

Y

=

Stakeholder

Scope

Resources

Time

Cost

Risk

8]
Quality

(9]

Procurement
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