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» Increased penetration of renewable energy resources with
intermittent power output

» Energy storage capacity needs to be found in other energy sectors
» |Integrated energy system is one solution
» Nordhavn as a test bed for integrated energy system research



Nordhavn project
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System view

District Heating
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» Boost temperature up to kill legionella
» Heated by both electric and district heating

» Electric heating may have a different role in future energy system

Hanmin Cai — PhD at DTU Elektro CEE

District
Hoating
Notwork

| R
W

| 7 e
&<

4DH

EN=RGYLAB
NDRDHAVN



Building 716

<N,
\

1348l

—

{CHF)
Heatpump 2
Heatpump 1

Cable F1

T

House 417
House 418
Cable E2

i Cable E1

Building 117

Wach
set

> SYSL
and

> flexi

100kVA

and consumption units, em
communication

9/14/2017

Busbar 1 Busbar2

100kVA

SYSLAB

Building 715

Busbar 1 Busbar 2

SYSLAB

150kWA

| ey o

g

4DH

Buuilding 213

TOURVA e reeeee e s
E EBustarA BusbarB EBustarC E Shlp
Gaia i
é 1 | Shore
Flexhouse I
Solar
Cable F1

Cable B2
Cable B1

Cable C1

Cable C2

‘Cross bar switch :

NEYIC

[z}
=
=
=
=
L

D Chyg. post

edd

Hanmin Cai — PhD at DTU Elektro CEE

Lozl Grd
busbar busbar

Aircon
CEE
Criesel
Cable A1
Cable A2
Dumpload
i
"

MEVIC

rch

g Iction



Lab facility L&
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Floor heating

24 apartments participate in experiment
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Water tank model - Comsol

Temps=9600 s Surface: Température (degC)
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» Different dynamics using electric and district heating
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Using electric heating
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» Simulate dynamics inside tank when only limited number of sensors available
» However, model is too complicated from the perspective of control
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Interaction across networks 4DH
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» Services
» For district heating : peak shaving
» For power system: balance fluctuating wind power production

» Demonstration:
» Real time energy price
» Explicit control signal
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Example: response to real time price

’§ Dynamic tariff with wholesale electricity price
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Dynamic tariff with 0.5 DKK added on electricity price
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Electricity tax eliminates interactions
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Potential new business 0%
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» Heat subscription
» benefit from fluctuating electricity price
» economic evaluation of ownership

» Flexible heat loads give

» more flexibility to CHP operation
» potential to reduce network loss
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» Heat booster as a solution to LTDH bottleneck is a source of flexibility
in future energy system

» Demonstration of integrated operation in Nordhavn
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Questions?
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