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• Types of radiation protection
areas

• Access to radiation protection
areas

• Dose control
• Measurement systems
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• Types of radiation protection
areas ( § 36 radiation protection

ordinance)
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• Checklist:
–Is a license required for the work to 
be done?

–What´s the expected effective dose 
per year (2000 hours)?

–What´s the expected organ dose for
the eye lenses?
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–What´s the expected organ dose for
skin, hands, forearm, feet and ankle
per year?

–How high is the dose rate in the
working area?
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• a) Premises:
–effective dose per year < 1 mSv
–organ dose für the eye lenses per 
year < 15 mSv

–organ dose for skin, hands, forearm, 
feet and ankle per year < 50 mSv
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• b) Monitored in-plant area:
–effective dose per year > 1 mSv
–organ dose für the eye lenses per 
year > 15 mSv

–organ dose for skin, hands, forearm, 
feet and ankle per year > 50 mSv
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• c) Controlled area:
–effective dose per year > 6 mSv
–organ dose für the eye lenses per 
year > 45 mSv

–organ dose for skin, hands, forearm, 
feet and ankle per year > 150 mSv
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• d) Off-limits area:
–part of a controlled area
–dose rate > 3 mSv/h
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premises

in-plant monitored area

controlled area

offlimit area
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• Clothing and zone regulatory at 
the research center
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• Zone I:
–premise („grey/blue“)

• activity < exemption level
• maximum surface contamination (10 x α
+ β) < 1 Bq/cm²

• clothing: workwear
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• Zone II:
–monitored in-plant area and 
controlled area with low
contamination risk („green/yellow“)
• activity < 100 x exemption level
• maximum surface contamination (10 x a 
+ b) < 10 Bq/cm²

• clothing: workwear with identification
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• Zone III:
–controlled area („yellow“)

• activity < 100 x exemption level and < 
licensed activity

• maximum surface contamination (10 x a 
+ b) < 100 Bq/cm²

• clothing: yellow protective clothing
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• Zone IV:
–contamination area inside a 
controlled area („red“)
• activity < licensed activity
• maximum surface contamination (10 x a 
+ b) > 100 Bq/cm²

• clothing: yellow protective clothing, 
overshoes, gloves or even more
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• Categorization for free release
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–Category 1: contamination is or was 
existent

–Category 2: contamination is possible
–Category 3: contamination is
improbable

–Category 4: no contamination



Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft

• Access to radiation protection
areas
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–medical checkup (generally once a 
year)

–accumulated dose in the current year
< 20 mSv

–accumulated live dose < 400 mSv
–personal dosimeter (official and non-
official)



Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft

–in general: personal is
„occupationally exposed to radiation“

–exception at the research center : „K-
Person“
• maximum dose per year: 1 mSv
• only non-official personal dosimeter
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• Dose control



Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft

official dosimeter



Personal non-official dosimeter
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• Measurement systems
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• Contamination control

• Dose monitoring

• Periodic inspection



Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft

• Direct and indirect
contamination control
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• Instruments for direct detection
Gas-flushed contamination monitor

Measurement area 166 cm²

Averaging area 166 cm²

2 versions: 

butane-flow-type counter tubes with refillable gas 
reservoir

argon-methane counter tube to be filled in stations
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• principle of measurement:
–proportional counting tube
–counting conductor (copper)
–counting gas
–high voltage
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Contamination monitor with plastic scintillator

Measurement area 170 or 300 cm²

Averaging area 170 or 300 cm²
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• principle of measurement:
–scintillation counter
–flash of light because of ionisiation
–photomultiplier
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• indirect detection
-characterization of a workplace
-only non-adhesive contamination
-smear factor about 10 %
-analysis by low-level measurement
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• Dose monitoring
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-so-called „brick“
-Geiger-Müller-counter
-measuring range !
-speaker
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• Teletector
measuring range: 0,5 µSv/h -
9,99 Sv/h 
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• scintillation tube
measuring range: 50 nSv/h -
99,99 µSv/h 
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• Periodic inspection
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• a) visual inspection

–control of battery voltage
–background measurement
–inspection of the foil
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• b) measurement check

–comparison of demand value and 
actual value

–cross-sensitivity (effect in beta
channel when measuring alpha
source)
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Thank you for your attention!


