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Overview

o What is 5GDHC?

o Stepwise approach to control SGDHC
o Case study

o Future work
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What is 5SGDHC?
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Robust approach to control §GDHC

1. Hydraulics. The hydraulic design must be completed, including design of expansion
vessels and a pressure fransient analysis for emergency scenarios.

2. Active components. Identification of all active components that enable the control
of the substation.

3. States. Define the possible substation “states”, which are characterized by a unique
combination of active component settings: discrete setting (ON/OFF) or a setting to
control a certain continuous variable (a temperature difference/pressure).

4. Control tfransitions. Define all feasible transitions between the possible states, which is
conveniently summarised in a state-transition diagram or table.

5. Verification stability. The stability within each state should be verified using control
theory or simulation studies.

6. Verification transitions. The most critical state transitions should be verified.
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Fig. 1: Network in Haarlem

(red stars represent the ATES heat exchangers)
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Comparison of 5GDHC technology with

conventional heating systems: traditional high-temperature DH:

Decarbonisation target can be achieved Bi-directionality
by utilities or municipalities by
developing this kind of infrastructure.

New energy concept at a district level Negligible thermal losses
permit to achieve high primary energy

savings target by means of a light

renovation of buildings.

Higher interaction with the electric sector The ground and the network can be
(possible usage of HPs for Demand Side  used as thermal storage.
Management)

Allow recovering low-temperature
excess heat and include low enthalpy
RES.
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Definition of four different types of district
heating where temperatures are limited by the technical
requirements of the buildings

Supply temperature [ °C]
20 30 40 50 60 70 80 90 100 110 120

High-temperature I l:
district heating
Medium-temperature I
district heating
Low-temperature I EEEEEEEE
district heating ‘ . _ | | ‘
Ultra-low-temperature I NN NN
district heating
Limitaion: Minimum floor Minimum DHW Minimum temperature
AL LT heating temperature comfort temperature  for DHW in tank
Additional Electric boosting Heat exchanger
requirements: of DHW for DHW
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Step 3 (States) and 4 (Conftrol fransitions)




Step 6 (Verification transitions)
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Fig. 3: Substation hydraulic and control model (Wanda)
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Step 6 (Verification transifions)

o TRANSITIONS WITH HEAT PRODUCTION EXCESS (E 2F)
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Step 6 (Verification transifions)
o TRANSITIONS WITH HEAT PRODUCTION EXCESS (E 2F)
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Future work
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Project partners
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Q&A

ANY ’?

QUESTIONS
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Thank youl!

Contact us!

Ivo Pothof,
Department of Hydraulics for Infrastructure &Industry, Deltares

Why did Jim buy his friend Ivo.Pothof@deltares.nl

a space heater? Elena Khlebnikova,

Department of Process&Energy, TU Delft

it was a housewarming E.Khlebnikova@tudelft.nl

]
gift. Sam van der Zwan,
Department of Hydraulics for Infrastructure &Industry, Deltares

Sam.vanderzwan@deltares.nl
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