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RAPID INCREASE OF DEMAND EXCEEDS GRID EXPANSION CAPACITY

SCALING UP THE ENERGY INFRASTRUCTURE
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https://capaciteitskaart.netbeheernederland.nl Graphic: TenneT, Roy Besselink

Grid congestion is building up fast

https://capaciteitskaart.netbeheernederland.nl/


WITH FOCUS ON MID AND HIGH VOLTAGE STATIONS

ACCELERATING THE EXPANSION OF THE ENERGY GRID

Key grid operator challenges:

1. Obtaining land, 2. obtaining permits, 3. severe shortage of personnel



A RADICAL SPEED-UP IS NEEDED 

ACCELERATING THE EXPANSION OF THE ENERGY GRID

Extra infra needed until 2050



RADICAL MEANS 3 TIMES MORE PRODUCTIVE, MUCH LARGER VOLUME

STEDIN building challenge
“Our goal: 3 times more, 3 times less. That means 

building 3 times more, but 3 times less labor intensive. 

Because we only have 1/3 of the people to do the job.”

TenneT building challenge
 “We can no longer afford to work at a pace of

‘bottleneck by bottleneck’”
• Do 3 times more work with twice as fast project execution

• Expanding infrastructure at 350 locations in NL



Key questions addressed

How to accelerate the creation process, and increase workforce productivity, for the 
realisation of mid and high-voltage stations and their lifecycle-management?

What can Systems Engineering contribute to this acceleration?

Key topics investigated
How to increase productivity (by applying Systems Engineering)?
How to align, harmonise WoW (and SE) across organisations
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FUESSE: A JOINT STUDY WITH GRID OPERATORS, AND TNO
ACCELERATING THE EXPANSION OF THE ENERGY GRID

    

  



BUILDING FASTER

Explicit, end-to-end WoW 

Rationalisation of choices

Support for role as 

system integrator

BUILDING SMARTER

Standardisation

Structuring and digitalisation of information

Product line engineering, prefab, and configure-to-order 
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WHAT CAN SYSTEMS ENGINEERING CONTRIBUTE?
BUILDING FASTER AND SMARTER – ENGINEERING PARADIGM



NEEDED: STRATEGIC ALIGNMENT OF INTEGRAL PROJECT MANAGEMENT 
AND PRODUCT LINE ENGINEERING (‘CONFIGURE-TO-ORDER’)

…. AT PROGRAM AND PORTFOLIO LEVEL



BY STRATEGIC ALIGNMENT AT PROGRAM AND PORTFOLIO LEVEL 

BUILDING EVEN MORE FASTER AND SMARTER

FuESSE project finalised, final (public) report finished

MAIN FINDINGS

1. Grid operators share problems, but tackle them differently

2. Each grid operator works independently on standardization

3. It is now too late to develop joint DSO realization standards 

4. Product line development is not seen as SE

5. Contractor cooperation still in development at most parties 

6. Transfer of information not optimal, both internally and externally 

7. Trust between operators and contractor parties must grow

TNO-2025-R10501 report

https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf
https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf
https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf
https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf
https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf


BY STRATEGIC ALIGNMENT AT PROGRAM AND PORTFOLIO LEVEL 

BUILDING EVEN MORE FASTER AND SMARTER

Themes: Managing complexity, increasing productivity, 

improving coordination

MAIN RECOMMENDATIONS

1. Further strengthen and harmonize modular building

in conjunction with contractors 

2. Accelerate digitalization and standardization

3. Implement early validation and 

robust quality management

4. Invest in the 'systems' competencies of the staff

TNO-2025-R10501 report

https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf
https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf
https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf
https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf
https://publications.tno.nl/publication/34644348/FGfl0NTK/TNO-2025-R10501.pdf
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ENEXIS BENEFIT ESTIMATES: MORE THAN 4 TIMES FASTER, MORE THAN 10 TIMES THE VOLUME

BENEFITS OF MODULAR BUILDING ARE SIGNIFICANT

NetNL nummer 45 | Netbeheer Nederland

https://www.netbeheernederland.nl/magazine/netnl-nummer-45
https://www.netbeheernederland.nl/magazine/netnl-nummer-45
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ALLIANDER BENEFIT ESTIMATES

BENEFITS OF MODULAR BUILDING ARE SIGNIFICANT

Meer werk maken met 

Modulair Bouwen, 

Joris Gallé,  Alliander at 

TNO DTES event 2024

https://www.tno.nl/publish/pages/11562/2024-10-08_presentatie_modulair_bouwen_alliander.pdf
https://www.tno.nl/publish/pages/11562/2024-10-08_presentatie_modulair_bouwen_alliander.pdf
https://www.tno.nl/publish/pages/11562/2024-10-08_presentatie_modulair_bouwen_alliander.pdf
https://www.tno.nl/publish/pages/11562/2024-10-08_presentatie_modulair_bouwen_alliander.pdf
https://www.tno.nl/publish/pages/11562/2024-10-08_presentatie_modulair_bouwen_alliander.pdf
https://www.tno.nl/publish/pages/11562/2024-10-08_presentatie_modulair_bouwen_alliander.pdf


BY STRATEGIC ALIGNMENT AT PROGRAM AND PORTFOLIO LEVEL 

BUILDING EVEN MORE FASTER AND SMARTER

• Further modularizing and standardizing systems to de-risk and reduce engineering effort.

• Streamline E2E processes and improve resource allocation to enhance productivity & efficiency. 

• Strengthen internal collaboration, and external with partners to ensure better project outcomes.

• Holistic approach to increase the ability to handle complex projects and adapt to context changes.

• Early validation and robust quality management for improved project quality and reliability.

• Digitalization and standardization to reduce manual effort, to avoid errors, rework and delays, 

and achieve cost savings.

GAIN CREATORS

PAIN RELIEVERS

SE
Energy

transition



SHORT TERM, HIGH LEVERAGE ACTIONS
BUILDING EVEN MORE FASTER AND SMARTER

Recommendation High level actions

Modular Building and 

Digital Support

• Develop a detailed strategy and roadmap for scaling up modular building techniques.

• Create digital engineering support for configuring modular stations.

• Invest in training programs to enhance the systems competences of personnel in 

modular building and digital tools.

Standardization and 

Digitalization

• Establish a cross-organizational task force to develop and implement data standards.

• Upgrade IT infrastructure and digital tools to support enhanced data handling and 

processing capabilities.

Early Validation and 

Quality Management

• Develop and implement a comprehensive quality management system, that 

incorporates early validation.

• Conduct training sessions for contractors on quality standards & validation processes.

• Implement strategies to retain and transfer knowledge within the organization.

Alignment in the 

Supply Chain

• Establish regular communication channels and meetings with supply chain partners.

• Develop long-term framework agreements with key suppliers and contractors.



NEXT PROJECTS STARTING SUMMER 2025
BUILDING EVEN MORE FASTER AND SMARTER

Follow-on collaborative projects to accelerate the energy transition:

• FUESSE 2025

“Smartening modular building strategies through improved 

harmonization and improved collaboration with contractors”

• IXCESS 

“Smarter digital collaboration through standardization of language 

and information exchange on objects within the energy network “

with
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LARGEST IMPACT WITH ORGANISATION-WIDE ALIGNED STRATEGY
MODULAR BUILDING IS A PORTFOLIO CONCERN

Requirements 

engineering

Typicals / standard-

components
Prefab 

SE process, language 

standardisation (e.g. OTL)

Product Line 

Engineering

Outsourcing to contractors

Region-wide 

alignment/planning

Standard plot options 

for land-use planning

Digitalisation

information management

Interface management

Modular 

Building

Bay Replacement 

Program
Pilot “Anders 

Realiseren”



BUILDING EVEN MORE FASTER AND SMARTER

1. Increase of productivity, 

volume, and throughput

2. Seamless collaboration 

inside own organization 

and with supply chain

3. Improved project quality 

and outcome reliability

4. Enhanced contractor 

performance

5. Cost savings

KEY SUCCESS FACTORS TOWARDS STRATEGIC OBJECTIVES

1. Maximize project productivity through organization-

wide standardization

2. Modular building requires a product and project

organization with two development process models 

(one for standard components and one for systems/projects)

3. Validate as much as possible in advance (except 

grounding and the station foundation). 

4. Supply chain alignment requires top-down 

management and defined business KPI’s

5. Long-term strategy at program and portfolio level

Strategic objectives Success factors



FINAL CONSIDERATIONS
BUILDING EVEN MORE FASTER AND SMARTER

SYNERGY: THINK "BV NEDERLAND" 

Shape a common and integral reference framework together with partner DSO’s and TSO

Share best practices, business cases, also to create national support 

Adopt proven methods: do not reinvent the wheel 

COLLABORATE ON COMMON INTERESTS 

Harmonise collaboration with contractors / suppliers

Together, strive to achieve a larger economy of scale

ACKNOWLEDGE DIVERSITY BETWEEN DSO’S AND TSO

Facilitate organization-specific adjustments to ways of working



THANK YOU!
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