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VOORBEELDEN: STEDIN EN ENEXIS-BOUWPLANNEN

Investeringen in hoogspanningsstations Noord-Brabant
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EEN VAN DE HOOFDUITDAGINGEN VOOR OPSCHALING VAN DE INFRASTRUCTUUR

Hoofduitdagingen netbeheerders in de energietransitie

Verkrijgen van benodigde gronden voor de energie-infrastructuur
Verkrijgen van toestemming in de benodigde omgevingsprocedures

Een groot tekort aan personeel om de grootschalige toename van
onderhanden werk uit te voeren

adresseert met name deze derde uitdaging:
het mitigeren van het tekort aan personeel

door versnelling van het creatieproces, en verhoging productiviteit in,
systeemrealisatie en lifecycle-management.

“D innovation
for life



The challenges imposed by the energy transition put a heavy societal pressure on the NL grid
operators to scale up the capacity of the energy grid infrastructure.

This demands smarter (digital) and more efficient ways to realize grid extensions while keeping
the existing infrastructure operational.

FUESSE is a joint study on what the current engineering state of practice in the sector is, and explores the benefits of
Systems Engineering (SE) approaches to create more synergy along the grid operators’ asset supply chain and
between the grid operators themselves.

s=>Tennetr  STEDINT € enexis BTINO
Applied
research
institute
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WAT IS SYSTEMS ENGINEERING?
INCOSE DEFINITIE

Systems Engineering is a
transdisciplinary and integrative approach:

* to enable the successful realization, use, and
retirement of engineered systems,

* using systems principles and concepts, and
scientific, technological, and management methods.

tions Ven:i::tlon Makitenance .
Prolect Validation
rojec ui en

Definition Lo ar:&n £ Verification

Architecture and Validation
Detailed mrte sgt.ntr'l%n' Project

est, a
“Vee-model” Design Verification Test and
Integration

Implemezntation

~
s

Time

ISO/IEC 15228

System Life Cycle Processes

Agreement Processes

Acquisition Process
(6.1.1)

Supply Process
(6.1.2)

Organizational Project-
Enabling Processes

Life Cycle Model
Management Process
(6.2.1)

Infrastructure
Management Process
(6.2.2)

Portfolio
Management Process
(6.2.3)

Human Resource
Management Process
(6.2.4)

Quality
Management Process

(6.2.5)

Knowledge
Management Process
(6.2.:6)

Project Planning Process
[(6.3.1)

Project Assessment
and Control Process
(6.3.2)

Decision
Management Process
(6.3.3)

Risk
Management Process

(6.3.4)

Configuration
Management Process
[6.3.5)

Information
Management Process
(6.3.6)

Measurement Process
(6.3.7)

Quality Assurance Process
(6.3.8)

Technical Processes

Business or Mission
Analysis Process
(6.4.1)

Stakeholder Needs and
Requirements Definition
Process(6.4.2)

System Requirements
Definition Process
(6.4.3)

System Architecture
Definition Process
(6.4.4)

Design Definition Process
(6.4.5)

System Analysis Process
(6.4.6)

Implementation Process
(6.4.7)

Integration Process
(6,4.8)

Verification Process
(6.4.9)

Transition Process
(6.4.10)

Validation Process
(6.411)

Operation Process
(6:h12)

Maintenance Process
(6:4.13)

Disposal Process
(6.:414)
I

Figure 4 — System life cycle processes




SYSTEMS ENGINEERING BIEDT STRUCTUUR EN SYSTEMATIEK

System Life Cycle Processes

Systems Fngineering ic a

tra 3
| Systems Engineering biedt een toolbox aan voor het |-
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SNELLER BOUWEN

~ Ondersteuning ol

SLIMMER BOUWEN
) Standaardiseren

) Expliciet, end-to-end werken
) Keuzes inzichtelijk maken

) SNELLER EN SLIMMER BOUWEN
WAT KAN SYSTEMS ENGINEERING BIJDRAGEN?

Systems Engineering voor netbeheerders als systeemeigenaar met uitbesteding

[ 1

U

Uitbesteding aan aannemers
en leveranciers

Alternatieven
studie

Stakeholder System
requirements design

) Structurering van informatie, en digitalisering ervan
) Product line engineering, prefab en configure-to-order

-1

Lifecycle
’ services &
" maintenance
i

System
integration

System
release

...........
""""""""
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FEATURES, ASSETS, CONFIGURATOR

Build your dream 718 Cayman Exterior Colour

Standard Colour

Metallic Colour

Jet Black Metallic

> Gentian Blue Metallic

Frozenberry Metallic

Aventurine Green Metallic
Special Colour
armine Re

Feature Variant

Selection Selection

' PRODUCT LINE ENGINEERING: VOORBEELD AUTO

(ISO/IEC 26580:2021)

Juswiabeuew uoieziueblo ssauisng

Business organization management

Technical organization management

Technology

| Feature catalogue |

Shared asset supersets I |

juawabeuew uoneziueblo [ealuyda |




FEATURES, ASSETS, CONFIGURATOR

“shared asset development” “Product development”

PRODUCT LINE ENGINEERING CONCEPTS

| A
/

) r
Shared assets

21}109ds 103(oud

Rollen: Product Line Engineering (PLE)
Domain engineering
Application engineering

(ISO/IEC 26580:2021)

Technical organization management

Technology

| Feature catalogue |

| Shared asset supersets I

juawabeuew uoneziueblo [ealuyda |




' PRODUCT LINE ENGINEERING BlJ NETBEHEERDERS

CONTEXT BEINVLOEDT VARIANT
Z2Tenner N
Fra nework Library Superset Platform

STEDIN"
Clone & Own Component Library

+ substantial reuse

- complex variability

N ”/ . /4
p ;:' \\ \n\’ PR
‘ ,:- A b 4
:‘l}sk ] »\, 7

+ easy to use + component sharing + sybstantial reuse
- no sharing (features & - little design support - c;mplex variability
fixes) \

From K. Czamecki U. Waterloo




Level Definition

Portfolio | a group of programs and/or projects managed in a
coordinated way to support business strategy and to
deliver benefits in line with strategic objectives

Program a set of interrelated projects managed in a
coordinated way to attain the business objectives
and benefits

Project a temporary endeavor to create a unique product,

service or result

Portfolio
management

Program management

) SYSTEMS ENGINEERING AANPAKKEN OP DIVE
PROJECT, PROGRAMMA, PORTFOLIO

Key objective

Doing the
right things

Realizing
the benefits

Doing
things right

it !'!'t{
H

van Kessel, P., O’Leary, M., Polak, M., Portfolio management transformation, Ernst and Young, 2015 )

Key activities

Strategic fit and alignment
Governance

Agility

Funding (re)allocation

Verification and validation
Prioritization
Resources

Scope
Quality
Cost

T
o
)



) SYSTEMS ENGINEERING AANPAKKEN OP DIVE
PROJECT, PROGRAMMA, PORTFOLIO

Key objective Key activities

Modulair Standaardopties

Bouwen ruimtelijke inpassing i Strategic fit and alignment
e 17 Doing the Governance
Gebiedsaanpak Wl aihH Agility

Funding (re)allocation

Bay Replacement J Pilot Anders Portfolio
Program Realiseren management

Typicals / standaard-
componenten Program management

Verification and validation
Prioritization
Resources

Realizing
the benefits

Externe Bouwstromen Product Line

Eisen-gestuurd (expliciet) Engineering
ontwerpen / werken

Scope
Quality

Doing

things right
Digitalisatie

informatiemanagement B

Project management

SE proces, normen, en taal-
standaardisatie (e.g. OTL)

Raakvlakmanagement




) SYSTEMS ENGINEERING IS INTEGRALE KETENSAMENWERKING
ORGANISATIE-BREED = DUS NIET ALLEEN VOOR ENGINEERS...

Keten-brede strategie:
bv, keuze grond passend
voor station

Modulair Bouwen platform
als basis voor projecten

... met zoveel mogelijk
COTS-componenten

Ontwerpen = configureren

Standaardiseer wat kan,
flexibiliseer wat moet

Bedrijf-breed draagvlak en
samenwerking,
silo’s vermijden

14
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Photo by Krista Stucchio on Unsplash Photo by Alisa Golovinska on Unsplash
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https://unsplash.com/photos/pasta-in-white-ceramic-bowl-2CZ0Zpuj-gU?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

) SNELLER EN SLIMMER BOUWEN
DE BIJDRAGE VAN SYSTEMS ENGINEERING

Bewezen systemische aanpak voor hogere effectiviteit middels:

- Technisch leiderschap, - the art of SE ;
- Technisch management| - the science of SE

Systems Engineering vereist wel i
- een organisatie-breed opgelijnde competentie

.....

....
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