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Sustainable ResearchCentres
or
The Origin of Dreams

Colin Carlile
Science Village Scandinavia & Uppsala university
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SCIENCE e& a zero carhb

VILLACE

SCANDINAVIA science facility
seems crazy enough.

Dreams are often most profound when they seem
the most crazy.

(Sigmund Freud)
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scieNcel.arge Scale Facilities in Skane
VILLAGE

SCANDINAVIA Then and now
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SCIENCE Skane 0 Innovationand Tradition
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SCIENCE \\/hat will there be In Lund ?

VILLACE

SCANDINAVIA

S ide-by-side, there will be :

AThe worl dds brightest
MAXIV 00. 68 B

AThe worl dds most inte
ESS 01. 8 B

A Science Village Scandinavia

A Peak Electrical Demand ~40MW
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sciIENCceE MAX IV will be the brightest
VILLAGE light source in the world

SCANDINAVIA
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ecIENCE ESS -the most intense neutrorsource in
VILLAGE the world

SCANDINAVIA
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SHENEE Question eve

SCANDINAVIA

WOULD YOou

The B|g LIKE SOME TEAT
Question /
How do we deal
with peak 2
electricity demand 3 ?—J
?
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SCIENCE -~ :
VILLACE Electricity Price Index Germany 1998 to 20]

SCANDINAVIA

Index zur Entwicklung des Strompreises* fiir Haushalte in
Deutschland in den Jahren 1998 bis 2013 (1998 = Index 100)

200

175 167

100)

150

125

Indexwert (1998

100

75
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Sustainable Science, Hamburg, 27" October 2015 C J Carlile 12



ﬁf{fxgg The same story in the USA

SCANDINAVIA

12 Average Price of Electricity in US Residences
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Price Rises of ~ 50 to 100%
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SCIENCE  Spot Price over 44 months

SCANDINAVIA

CA - Wtd Awg Price $Mvh
150,00
130,00
&
110,00
8 90.00
=
[=5)
"
& 7000 |+WtdAvg Price $/MWvh
Q
= 4
& som ]
30.00
10.00
W o W W W W @ @ @ B @ @ R e e e R R @ @ @ @ o
o8 B =2 222828 2 8 28 2888888882828 8
Pl < Y < R R« R Y R o R R w R T R w R R Y R« R S s w R
o e e v S e s B cr Y cr O e (O cr O S 5 v S co e v e s S e R e s S
Date
Sustainable Science, Hamburg, 27" October 2015 C J Carlile

14



ecieNnce T he facilities in Sweden have to be

v . .
VILLAGE environmentally friendly

Recycling & Heat Production
In Sweden
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2 Green field site - Green field thinking
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59.'!5'.!25 The Sustainable ResearchCentre

SCANDINAVIA

Cost of sdar heater Mz 5,000
Cost of dectric heater M 2.000
Bdra cost for sddar heater
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science An Innovative Energy Policy
VILLAGE

ESS Energy Management Strategy

ESSS l":nergg Managcment Stratcgg
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SCIENCE ndmi "
wiLLacE 10w many windmills to run the ESS~

SCANDINAVIA

Power rating SMW

Efficiency ~35%

Effective power output ~1.7MW

No. of windmills = 40/1.7 = 24
1. 5M0/ MW = 7. 5
Tot al cost = 1

This allows you to:

A Control your strategic resources
Niobium, heliura3, electricity, money

A Decide your own operating schedule

A Reduce your costs &/or Repay your loans
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SCIENCE Create an energy culture
VILLAGE

SCANDINAVIA

Japanese Restaurant in Kyoto IPAC 10
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VILLACE Where does ice come from® !

SCANDINAVIA

-

TR

R




SCIENCE The Use of Aquifers

Vi . . .
SESE  for cooling/heating an airport

Lund sits on aquifers

Winter
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SCIENCE Gre-en
VILLAGE ROOflng

SCANDINAVIA
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‘S;fll_lf‘lggg Heat the Pavements

SCANDINAVIA

Fewer broken legs; lower cleaning costs; less environmental impac
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bother?
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Opera House; Malmo
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science H owit Isusuallydone
VILLAGE

SCANDINAVIA Electricity consumption
T ,[ 350 GWhr / year
. I N *
Electrical supply _ & Heating supply
produces produces

Carbon Dioxide: Carbon Dioxide:
150,000 tonne/ year - 15,000 tonne/ year
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SCIENCE SO0 wemodelledSNS Energy

VILLAGE

SCANDINAVIA

Linac including
Klystron Gallery

&

T o d a ynastpowerful spallationsource
Compressor Target Station

Linac

Ring & heliuntooling

H eliumcooling

MiscellaneousCooling

IN
150 GWhr
electricity
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7 October 2015

OuUT
140 GWhr wasteheat
Cooling Towers
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SC|ENCEH owESS & MAX IV could doit

VILLAGE

SCANDINAVIA

Renewable
Carbon Dioxide:
120,000 tonneg/ year
saved

Link to the grid

Responsible
Carbon Dioxide
30,000 tonneg/ year
saved
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Recyclable
Carbon Dioxide:
15,000 tonneg/ year
saved
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