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Voorwoord

Energie besparing krijgt een steeds grotere prioriteit bij het
veiligstellen van de toekomstige energievoorziening. Ook het
overheidsbeleid beweegt zich langzaam in de richting wvan een
stringenter energiebeleid.

Hoewel er veel besparende technieken in ontwikkeling of reeds
op de markt beschikbaar zijn, is er één techniek die de laat-
ste tijd steeds meer in de belangstelling is komen te staan.
Deze techniek is energie-opslag. Van energie-opslag zijn tot
1995 echter maar 17 demonstratieprojecten gebouwd =zodat de
ervaring beperkt is gebleven tot een kleine groep die bij de
realisatie van deze projecten betrokken is geweest. Om deze
reden heb ik mij bij het verzamelen van informatie vooral
laten leiden door gesprekken met personen die direct of indi-
rect bij de ontwikkeling van energie-opslag in Nederland be-
trokken zijn geweest. De meeste informatie in dit rapport is
voortgekomen uit gesprekken met deze personen. Mijn dank gaat
dan ook uit naar de personen die ik tijdens het afstudeeron-
derzoek heb gesproken. Dit dankwoord is vooral gericht aan de
volgende personen en bedrijven:

R.J.M. Bothé, bouwtechnische dienst IBM Nederland en
SOLID Facility Planning & Management Amsterdam.

J.J. Buitenhuis, DWA installatie- en energieadvies
Bodegraven.

J. Burger, Codperatief Adviesbureau vereniging Kracht-
werktuigen Amersfoort.

J.B. Fortuin, Tebodin Consultants & Engineers Den Haag.

J. van Hove, Techniplan Adviseurs raadgevend ingenieurs-
bureau Rotterdam.

R.H.J. Kroeders, Kamer van Koophandel Den Haag.
A.C.M. Meulenkamp, Bredero Energy Systems Bunnik.

A. Nieuwaal, grondboorbedrijf H. Haitjema en zn.
Dedemsvaart.

A.L. Snijders, IF Technology Arnhem.
A. Vermeulen, GDW van Harn installatietechniek Bunnik.
G. van Mourik, beheerder NOAA Novem Utrecht.

B. Vegter, vakredacteur "Vakblad voor de Bloemisterij"
Leiden.

M. van der Heyden, juridische zaken Novem Utrecht.
Ook wil ik de Novem bedanken voor de mogelijkheid om mijn

afstudeeronderzoek binnen Novem-verband te vervullen als
onderdeel van het Innovatie-onderzoek van Jan van de Velde.
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Summary

This report reviews the implementation of Agquifer Thermal
Energy Storage (ATES) in The Netherlands. With ATES thermal
energy can be stored in ground water layers, called aquifers.
The use of an aquifer is the main innovative characteristic of
ATES. The thermal energy for cooling-purposes can be accumula-
ted during cold winter periodes. The research and development
of ATES is supported by the Ministry of Economic Affairs, by
means of the National R & D program for Geothermal Energy and
ATES ("NOAA"). The NOAA was implemented in 1985. It’s highly
likely that without the NOAA program no demonstration project
would have been build in the Netherlands. On behalf of the
Ministry, energy programmes and funds are coordinated by the
Netherlands Agency for Energy and Environment ("Novem").

The first ATES demonstration project was build in 1987. April
1994, 17 demonstration projects had been constructed. In this
report six of these projects will be reviewed, along with two
projects that are still in the design fase. The projects kan
be devided in two groups belonging too three different sectors
of the economy; functional architecture, greenhouses and
industry. The first group, functional architecture, makes use
of a two-way flow. The ground water is reversed during the
loading and unloading of thermal energy. The thermal energy,
low-temperature (LT) heat or cold, for the next season is
stored in the previous season. The second group, greenhouses
and industry, makes use of a one-way flow. The principle is
based on a thermal balance between the stored heat and cold to
prevent thermal pollution of the ground water. The thermal
energy, heat, stored during the year is neutralized by the
storage of additional cold-energy during winterperiodes. The
principle is called cold-storage/recirculation.

Within the Dutch environmental program ("NMP") four new in-
struments could provide a better basis for ATES. These instru-
ments are the energy efficiency norm ("EPN") and the CFK-

reduction norm, for the first group, and the tax on conventio-
nal ground water cooling, for the second group. The energy tax
for 1996 could have a positive effect within both groups.

The EPN-norm and the CFK-reduction norm can provide a better
basis for ATES within the functional architecture. The EPN-
norm has to be met when applying for a building permit. It
defines a maximum for the energy consumption per sguare metre.
The CFK-reduction norm can speed up the renovation of existing
mechanical cooling systems and provide new chances for ATES.

Although there are some 20 consultancy firms involved in ATES
feasibility and design activities in the Netherlands, thus far
only three account for more than half the market. One of these
firms plays a central and vital role in the building proces of
each project. This company, IF Technology, has specialized
itself in the research of the aquifer. The reason for this
situation is the small market potential which can only provide
work for a limited number of firms. Because most projects were
aimed at the renovation of airconditioning units in existing
buildings, the projects were relatively small and involved
mainly small firms.



Because normal ground water cooling is a common phenomenon in
the industrial and greenhouse sector the use of ATES seems to
provide good prospects. The use of ATES in greenhouses appears
to have the most advantages for the user. An advantage of the
new tax on conventional ground water cooling is the clearness
it provides in calculating the operating costs.

An advantage of ATES is the continuity of the electricity
consumption. In the Netherlands the electricity costs are
based on three factors: the maximum power supply that should
be available at all times, the way the power is used, and the
total energy used. If the average power demand is much smaller
than the maximum power that’s available, a lot of money is
spend on keeping the maximum power available for occasional
use. This is why ATES can provide large reductions in electri-
city costs in the functional architecture.

The use of ATES in the functional architecture results in
several problems mainly because the use of ground water is a
new phenomenon within this sector. The slightly higher risk
involved with the use of ATES is often a motivation for rejec-
ting ATES in the functional architecture.

The problem with ATES in existing buildings is the long pay-
back time, due to the low electricity price in the Nether-
lands. The pay-back time of the extra investement, compared to
mechanical cooling systems, is usually at least 5 years. The
investment costs for ATES and mechanical cooling in new buil-
dings are more or less the same if ATES is taken into account
in the design.

Another problem in the functional architecture is the interme-
diary role of a project developer or an investment firm. The
developer or the investment firm has to provide the investment
while the tenant profits from the lower operating costs of the
ATES-system. Because the tenant has almost no influence on the
decision of the invester the chances of ATES being implemented
in this situation are rather poor.

The public utility firms can provide a strong impuls to the
ATES-market. At the moment one firm is contemplating the use
of an ATES-system to supply two buildings with thermal cooling
power. An advantage of this role is the use of the funds
collected by the environmental-action-tax ("MAP"). In New York
and Tokyo districtcooling is a common phenomenon. In the
Netherlands the public utility firms have shown interest in
ATES for some time now but this is the first time a firm is
contemplating the use of an ATES-system.

A general problem with all ATES-projects is the difference
between provincial licensing procedures. In the Netherlands
each province has the authority to draw up their own ground
water plans. The difference between provincial plans creats
uncertainty about the chances of getting a licence for ATES.
Another general problem is the uncertainty about the suitabi-
lity of the aquifer for ATES-purposes. The investment needed
for the agquifer-study has no real return on investment because
the outcome is a go or no-go situation.



Afkortingen

AMVB = Algemene Maatregel Van Bestuur

AW = Afvalstoffen Wet

BEM = Beureau energie in de milieuvergunning

BEP = Bedrijfsenergieplan

BMD = Bedrijfsmilieudienst

BOM = Wet belastingen op milieugrondslag

BSET = Besluit subsidies energiebesparingstechnieken

COP = Coéfficiént of performance

EPN = Energie-prestatie-norm

GS = Gedeputeerde Staten

GWW = Grondwaterwet

HW = Hinderwet

IC = Innovatiecentra

KIVI = Koninklijk instituut wvan ingenieurs

KvK = Kamer van Koophandel

LCA = levens cyclus analyse

LT = lage temperatuur (warmte-opslag)

MAP = Milieu Actie Plan

MER = milieu-effect-rapportage

MJA = Meer-jaren-afspraak

MKB = Midden- en Kleinbedrijf

NOAA = Nationaal Onderzoekprogramma Aardwarmte en energie-
opslag in Aquifers

NEN = Nederlandse engineering normen

NMC = Natinaal Milieu Centrum

NNI = Nederlands normalisatie instituut

PEM = Project energie in de milieuvergunning

PVE = programma van eisen

TSA = tegen-stroom-apparaat

TVVL = Technische vereniging voor installaties in gebouwen

VROM = ministerie van Volkshuisvesting Ruimtelijke-Ordening en
Milieu

WABM = Wet Algemene Bepalingen Milieuhygiéne

WBB = Wet bodembescherming

WCA = Wet Chemische Afvalstoffen

WET = Wet energiebesparing toestellen

WGH = Wet Geluidshinder

WKK = Warmte-Kracht-Koppeling

WLV = Wet inzake de Luchtverontreiniging

WM = Wet Milieubeheer

WOB = Wet openbaarheid wvan bestuur

WVO = Wet Verontreiniging Oppervlaktewateren

WWH = Wet op de waterhuishouding



























































































































































































































































































































































































































































