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Facts and figures @

‘ HSE

- 15 000 Persons on the different sites every day - 9000 DIS-1 distributed / calibrated every year
- 45 km of accelerator tunnels ( 30 mi) - 1500 DMC calibrated every year

~ 60 access points > 600 fixed ionization chambers

~ 1000 radiologically classified areas > 1000 portable radiation monitoring devices
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Calibration ? Why ?

944' 2 1 O 5 développer tout | fermer tout
Schweizerische Eidgenossenschaft Ordonnance du DFJP sur les instruments de
Confedération suisse mesure des rayonnements ionisants
Confederazione Svizzera
Confederazium svizra (OIMRI)
du 7 décembre 2012 (Etat le 1 janvier 2013)
n@a rtement fﬂél‘!l dE |'|I'Ité|‘il.‘!LlI' DFI Le Département fédéral de justice et police (DFJP),
nmu 'uir.l h I. "-“'i ﬁl.ll!llqul nFsP vulesart.5,al 2,8, al.2,16,al.2,17, al. 2, 24, al. 3, et 33 de I'ordonnance du
15 février 2006 sur les instruments de mesure (OIMes)’, vu les art. 64 et 112

de I'ordonnance du 22 juin 1994 sur la radioprotection (ORaP)?,

Deécrets, arrétes, circulaires

TEXTES GENERAUX

MINISTERE DE L'EMPLOI, DE LA COHESION SOCIALE ET DU LOGEMENT

Arrété du 26 octobre 2005 définissant les modalités de contrdle de radioprotection en
application des articles R. 231-84 du code du travail et R. 1333-44 du code de la
santé publique

ANNEXE 2

CONTROLE DES INSTRUMENTS DE MESURE MENTIONNES A L’ARTICLE R. 1333-7
DU CODE DE LA SANTE PUBLIQUE ET A L’ARTICLE R. 231-84 DU CODE DU TRAVAIL

1° Cadre du contréle
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A bit of history... Building 172

Old calibration laboratory for RP instruments
Located next to entrance B behind the parking

Next to the new SC visit point

Occupational Health & Safety
and Environmental Protection Unit




B. 172 - Old RP Calibration facility.

Authorities tolerate that we operate our own
calibration facility although it is not officially
accredited in FR or CH (underway for the new
one).

It housed low and high dose gamma irradiators
and a Pu-Be source for neutron irradiations.

The building was also used for training,
performance tests and research applications.
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Pompiers du SDIS; pompiers SIS, BLM LHC, RPE


Material tested

The quantity of instruments to be calibrated is increasing each
year.

- 800 portable instruments calibrated /year
- 1500 electronic dosimeters calibrated / year
- 700 personal dosimeters calibrated /month

- Test facility for research monitors.

- Test facility for new instruments.
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Mechanical failure on a very active source led to high dose for replacement
Legacy system not supported anymore , win 95 computer, obsolete software not maintenanced
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Design constraints : CERN area classification Unit conversion :

0,5 uSv =50 urem
3uSv =300 urem
10 uSv =1 mrem
1 mSv =100 mrem

Ambient dose equivalent rate

Dose limit [year]

Permanent Low occupancy
5 Supervised 6 mSv 3 uSv/h 15 uSv/h
b :
c Simple 20 mSv 10 pSv/h 50 uSv/h O
— >
T  Limited Stay 20 mSyv 2 mSv/h 5
= —
@ High Radiation 20 mSv 100 mSv/h %
- E
jab)
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Disposition of the irradiators
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and Environmental Protection Unit
Gamma Neutron
137-Cs 300 MBq ( 0,008 Ci) Am-Be 100 MBq 2,7 mCi
137-Cs 3 GBq (0,08 Ci) Am-Be 10 GBq 0,27 Ci
137-Cs 30 GBq (0,8 Ci) Am-Be 100 GBq 2,7Ci
137-Cs 300 GBq (8 Ci) Am-Be 1TBqg 27 Ci

137-Cs 3 TBq (80 Ci)

Activity S|

60-Co 5 GBq 135 mCi

60-Co 10 TBq 270 Ci 3 Sv/h at 50 cm

300 Rem at 1,64 ft
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Linear positioning system
- 3axis: X, VY, Z

- 360° rotating table

= o
HoPEWELL

Laser alignement

Herrwn Desicns, INC.




How are DIS dosimeter calibrated ?

The dosimeter are put on the calibration phantom
together with 15 other friends.

i

|so-slab phantom
600 to 800 DIS each month
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Unit conversion : ® Reset: 5/10 min per dosimeter

800 uSv =80 mrem
8000 uSv =800 mrem H

8000 uSv (15 min)

:! Reading :if over 10% deviation => | sas

e
bl

e
ol

H! Reading and calibration factor adjustment
8000 uSv (15 min)

H! Reading :If over 5% deviation =>
800 uSv (4 min)

H! Reading and calibration factor adjustment
800 uSv (4 min)

Final reset

Assignment




Calibration of DMC 2000 / 3000

- 8 DMC a the time
i - Irradiation at 500 uSv (50mrem)

HH { |

- Irradiation at 2 mSv (200mrem)

Tolerance +/- 15%

= m..;.._mmﬂﬂ




Test of “new” products available on the market

DMC 3000 + Neutron module

DMC 3000 Meutron Module Energy Response PHYSICAL CHARACTE RISTICS
Calibration Targetat « Compliant with IEC 61526 Ed. 3, ANSI 42.20(%)

e L rrT B (%) isotropy 241Am and 137Cs with # 75° angle
\ [ - H\\L _ / » Measurement range Hp(10) (DMC 3000 + module)
% Thermal | - X and gamma energy range: 15 keV to 7 MeV
.E_ _ | ( - MNeutron energy range - 0025 eV to 15 MeV

fnineir o AmBs » Display range Hp(10) Neutron
as2ct - Dose :from1pSv to 10 Sv (01 mrem to 1000 rem)
i tm amev e et ames  wmoowr  wer sower  anomer - Dose rate : from 100 pSv/h to 10 Sv/h (10 mrem/h to
Meutron Enerev 1ODC} re I'I"h]

« Accuracy Hp(10) Neutron

- £410% (AmBe, 075 mSv/h, 75 mrem/h)
- Hpl10) Typical Energy response from thermal to fast Neutron

(see curve)
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-------- Linear (SN 3267) +esseee« Linear (SN 3265) eeeecee|inear (SN 3266)
5 6 7 9
Measurement

10

OSN 3267 short time exp

BSN 3266 backwards exposition

I N e
SN 3266 short time exposition 159 3450

BSN 3267 long time exposition
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Ideas worth nurturing

- . ) g BUILDING 772 - CERN’S NEW CALIBRATION FACILITY FOR RADIATION
A clean bill of health for CERN's medical PROTECTION INSTRUMENTS IS READY TO GO

applications office

L51 Report: Handing in the ATLAS keys Building 772 is becoming the new home of CERN’s calibration facility for radiation protection
CERN's role in medical applications instrumentation. The new laboratory in Prévessin will be a state-of-the-art calibration facility
Microcosm 2015: showcasing real and the first of its kind in both France and Switzerland, offering a wide range of possibilities
objects, real people and real discoveries with respect to radiation fields and instrumentation.

Transfer line tests take centre stage s

Brand new hall in the main building

Machine Learning wins the Higgs
Challenge

ATLAS@Home looks for CERN
volunteers

4 dishwasher for circuits

The Safety Training Centre is also used
for recruitment

Building 772 - CERN’s new
calibration facility for radiation
protection instruments is ready to go

Joint International Accelerator School

Mystery photos: challenge No. 4!

Behind the scenes of GS: a long-term
urban planning vision

Computer Security: Agility for
computers

Ombud’s corner: When “stop™ doesn’t
work

= Subscribe by RSS

i New four-axis calibration bench for radiation protection instruments.
= Subscribe by RSS for this category anly
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Perspectives:

Option to buy a 100 TBqg 60-Co (2700 Ci)

Calibration of the Beta and X fields

The IAEA/WHO SSDL Network

Accred itati O n Of the Cal i b rati O n Iabo rato ry The IAEA/WHO Network of Secondary Standards Dosimetry Laboratories (SSDL

Network) was established in 1976 as a joint project between the IAEA and the

Recognition by AIEA as SSDL

@ SS0L netwark member
[ S30L member and affiliated PSDL
O PSDL afiiliated mamber
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THANK YOU

And don’t forget to wear your dosimeter !




www.cern.ch
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