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Histor -2013
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In 2003 a new separator was built for the TRIuP program.

In 2005 a Noctua monitoring system for the electrical power consumption
was installed, and expanded in 2007

Since 2005 the European space agency ESA uses the irradiation facility for
radiation hardness testing.

In 2006 the Irradiation beam line (H-line) was moved from the west to the
east side of the building.

In 2007 a SUPERNANOGAN ECR source was obtained on loan from HGB.

In the 2007/2008 winter maintenance period a heat recovery system was
installed on the big cryo-compressor.

In 2008 the 1kW beampower requested by TRIuP was achieved.

In 2012 the power distribution system of the building was completely
replaced.

On 31-dec-2013 TRIuP-funding will end
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~ Approach - g

® Expectations
®* Bounday conditions
e Financial
e Manpower
®* Method
e Measure Actual Usage
e |dentify Oportunities and Assess Risks
e PLAN
* Goal
e Same or better performance at less cost
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®* Cryo Compressors

* Magnet Power Supplies
®Vacuum

® Control Electronics

*RF

®|on Sources

® Cooling and Heating

® Compressed Air

o
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= Case Study 1: Critical look at electrical power usage
* Installation of 32 meters
® Analysis of usage
® Optimizations
e scheduling
e Cryo operations

e [ower anode voltage RF

e choice of favorable beam properties when developing new
beams

Result: Reduction energy cost/beam hour

o

Kernfysisch Versneller Instituut MAH/CYCLOTRON 2013 page 6



Electrical PowerYsage— T /
= 7 3500

—

B - — 3000
5 - — 2500
=
a - | 2000 @
E
—
e - 1500 E
= &
2 - - 1000
il Power KVI total
1 A = A GOR Power Usage - 200
=—4=—BOT (h)
o — S B " o
2002 2004 2006 2008 2010 2012 2014
Year

o

Kernfysisch Versneller Instituul maH/CYCLOTRON 2013 page 7



w Heat RecoverySystem

—

[
([
*'L‘-Hu:l-m He =1 Tuar D |
il separator
) TG $ o f/-‘ P
g | 'S Hot HE“UI’I"IJ'G“ mix
<70 %G
o /
E / Co
Mpressor
[ L
E Heat exchanger—| l\"" f 1bar = 12bar
2 i
Q)
I 0 cocier Oil cooler
© \
5 =)
3 oy =1 B
KS3
= Water
o 'Y H = Oi
" CHosllesior "\J .

o

Kernfysisch Versneller Instituut MAH/CYCLOTRON 2013 page 8



— =

A

006 1008

Kernfysisch Versneller Instituut MAR/CYCLOTRON 2013

== Hpat Feoovery
=i Gas Usage EVI
== Corrected Gas Usage




Extensive Modeling
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Food for thought \/

®* Some improvements seem trivial, yet were not
implemented

® KVI is not unique/special
®* Meaure to know what you use

®* DO TRY THIS AT HOME

o
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- Outlook

« Keep looking
for more
opportunities

* Vigilance

« Creativity

o
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