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CE Delft

. Independent research company Sinke 1978
Energy, transport, economics and life-cycles
Clients: Governments, companies and NGO'’s

*  Not-for-profit, independant

Previous work

«  Energy system optimisation of Netherlands 2035 (link)
«  Network tariff design for batteries, electrolysers and feed-in tariffs
«  Societal cost benefit analyses on Schiphol, National Plan

Energysystem, etc.
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https://ce.nl/publicaties/elektriciteitsmix-en-marktdynamiek-in-2035-co2-vrij-elektriciteitssysteem/

Introduction

 CE Delft conducted a study for RVO and TKI on:

« l|dentification of twelve archetype energy hubs

« 2,500 potential energy hubs in the Netherlands classified within these
twelve archetypes

« Societal cost-benefit analysis (SCBA) of the twelve archetype energy
hubs, based on one representative case

« Extrapolation of SCBA and net impacts from the archetypes to 2,500
energy hubs

 Which energy hubs represent the greatest societal value?
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Segmentation in twelve archetypes energyhubs

*  Previous identification of ‘families’ energyhubs bij Haskoning

. |[dentification of twelve archetypes with stakeholders: electricity, heat and hydrogen

J/ -
. ! Built f Renewable
Business park Cluster 6 . :
il P i dle environment = production
1. Mixed business park - 6. Industrial park - 8. Existing neighbourhood - 12. Mixed business park —
electrification electrification electrification renewable electricity production

7. Industrial park - multi-
commodity (hydrogen,
electrification, heat)

9. Existing neighbourhood -
LTH district heating

2. Mixed business park —
LTH district heating

10. Newbuilt residential

3. Logistics business park
area

11. Existing neighbourhood
4. Greenhouse areas _ MTH residual heat

5. Waste-water treatment &
business park

Out of scope: Standalone sites (such as fast-charging stations and industry), datacentres, biogas and hydrogen
production sites, and locations with only renewable generation or MTH district heating in existing neighbourhoods.
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https://topsectorenergie.nl/documents/1237/20240708_Eindrapport_Families_Energy_Hubs_PDF.pdf

ldentification of 2,500 potential energyhubs in Netherlands
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ﬂ

= 1. Mixed business park - electrification

2. Mixed business park - LTH district
heating
m 3. Logistics businesspark

4. Greenhouse areas
= 5. WWTP business park
6. Industrial park - elektrification

7. Industrial park - multi-commodity
(hydrogen, elektrification, heat)

m 8, Existing neighhourhood -
electrification

m 9, Existing neighhourhood - LTH district
heating

m 10. Newbuilt residential area

= 11. Existing neighhourhood - MTH
residual heat

= 12. Mixed business park - renewable
electricity production
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Example: Potential Zwolle
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Societal cost benefit analysis

SCBA compares two scenarios:

1. Reference: Parties operate individually. During grid congestion, each party takes its own measures, such as smart

control, battery storage, or backup generators.

2. Energy hub alternative: Parties collaborate within a single collective, implementing shared measures such as
generators and batteries. Even after grid congestion is resolved, they continue to cooperate to reduce grid impact and

connection costs. L.
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Sociatal cost benefit - results
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Great diversity in scba result per archetype:

Type and archetype energyhubs

Number of energy hubs

One case:

skba result 2025-2050
(M€) — compared to
reference

Extrapolation NL:
skba result 2025-2050
(bn. €) - compared to
reference

Mixed business park: 347 parks
» Electrification e 2,1 M€  -0,6tot-0,8 bn.
* LTH district heating
] » Renewable electricity « 43 « -0,3tot-0,6
Busklness production
ar
P Logistics business park 151 parks -2,6 -0,4 tot-1,6
Greenhouse areas 17 clusters +28 +2,2 tot +4,4
Waste-water treatment 55 locations +25 +1,4 tot +3,8
/, Electrification 105 parks
Cluster 6 . .
h Multi-commodity 19 parks
Existing neighbourhood — all electric 932 neighbourhoods -3,9 -4.6 tot -5,3
Built ZLT-warmtenet 114 neighbourhoods -9,0 -1,0tot-1,4
ﬂ, environment Newbuilt residential area 38 areas +72 +3,3 tot +6,6
MTH residual heat 699 neighbourhoods +24 +3,4 tot +3,8
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Conclusions

SCBA results are driven by:

. Positive value: Major avoided investments in more expensive technologies, beneficial use of

residual heat/hydrogen, or additional housing construction.

Neutral value: Benefits (such as CO, reduction) = organisational costs; collaboration requires a

lot of active management.

@ Negative value: High investment and organisational costs with limited economies of scale

(e.g., grid congestion hubs on mixed business parks).

Results are robust in the sensitivity analyses; such as the year when congestion is resolved.
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My personal key insights

Prevention of grid reinforcement is only very small of total cost

Energyhubs are complex; preference for individual measures if possible

. Multi-commodity hubs with usage of waste heat, or synergy between commodities
(electricity/heat/hydrogen/oxygen) offer potential

Energyhubs are congestion-driven coming years; we need to look for the potential after
congestion as well
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