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CERN
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• ~ 45 km of accelerator tunnel
• ~ 160 experiments
• ~ 60 access points
• ~ 250 zones classified as 

Controlled Limited-Stay or High 
Radiation Areas

• ~ 9000 radiation workers in 2015
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CERN’s Radiation Areas

Supervised Controlled

Simple Limited-stay High Radiation

Max. annual dose
600 mRem

6 mSv

2 Rem

20 mSv

Max. 
ambient 
dose rate

Permanent
0.3 mRem/h

3 µSv/h

1 mRem/h

10 µSv/h

Low-
occupancy

1.5 mRem/y

15 µSv/h

5 mRem/h

50 µSv/h

200 mRem/h

2 mSv/h

10 Rem/h

100 mSv/h
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CERN’s ALARA policy
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• Interventions or a group of interventions can be classified on three ALARA 
levels

• Level definition mainly depends on planned collective or individual doses 
(the application of other criteria depends on the risk analysis)

• Graduate approval workflow depending on the level
• DIMR folder ("Dossier d’Intervention en Milieu Radioactif") regrouping the 

ALARA documents such as the Work and Dose Planning (WDP), the 
optimization measures as well as the feedback after the intervention

Level 1 Level 2 Level 3

Collective dose 50 man.mRem 500 man.mRem

Individual dose 10 mRem 100 mRem

Dose rate 5 mRem/h 200 mRem/h

Atmospheric contamination 5 CA 200 CA

Surface contamination 10 CS 100 CS
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• Intervention Management Planning and Coordination Tool
• Central database for interventions
• Web form composed of meaningful blocks
• Dedicated workflow
• Includes ALARA documentation

Blocks Content
Header Title, Priority, Facility, Responsible, Type 

What Description, System

Where Locations, Access Points

When Duration, Dates, Working hours

Who Participants, Contact Phone, Number of Participants

How Modus Operandi

Safety Location & activity hazards, safety procedures

DIMR Radiation risk assessments, Recommendations, Feedback

Work permits: IMPACT application
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IMPACT: DIMR part
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Work and Dose Planning
(WDP)

1 µSv = 100 µRem



WDP: example of PSB dump
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WDP: work positions
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WDP: dose rate estimates
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WDP: collective dose estimates
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Steps - Sequences PositionsTeam No. Time Estimated DoseH*10

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = �
𝑆𝑆𝑆𝑆𝑆𝑆=1

∞

𝑁𝑁𝑁𝑁 . � 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 � 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 � 𝐻𝐻∗10
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WDP: individual dose estimates
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Participants Team Individual dose =
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝑁𝑁𝑁𝑁. 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
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IMPACT: DIMR part
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Work and Dose Planning
(WDP)

1 µSv = 100 µRem



Dosimetry at CERN
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Electronic Operational 
Dosimeter is mandatory in 
Controlled Limited Stay and 
High Radiation Areas, in 
addition to the Personal 
Dosimeter which is required in 
all CERN’s Radiation Areas.
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A new operational dosimetry system
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• 26th March 2013: a new 
computerized operational 
dosimetry system is deployed at 
CERN

• 50 readers in 2013 and a total of 
66 readers today!

• One of the biggest DOSISERV
installations in the world

• 2013-2014: 1st Long Shutdown
(LS1) at CERN: ~1500 DMC used 
by >2000 distinct DMC users/year 
resulting in nearly 130,000 “visits” 
in two years
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Outline
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• Mirion DOSISERV solution with:
• 66 readers (LDM 2000 and LDM 3000)
• One computing server running DOSISERV services
• Records stored in Oracle database

• RP user interfaces:
• One terminal server running DOSIGUI for configuration, edition, etc.
• A CERN web application (OPEDOSI) for Data processing and statistics
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Physical integration
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Physical integration
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Integration & connection

IMPACT and DOSISERV were connected to attain the 
maximum benefit from both systems
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Integration & connection

Non-standard DOSISERV installed at CERN with 
several database connections
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DOSISERV

CERN Local Area Network (LAN)

VMDOSIOP1

RP

DosiGui

MGP OPEDOSIHR IMPACTDOSI

≤ Every 6 minutes
Every day

Data exchange between databases:

Web
CERN RP

IMPACT OPEDOSI

Read–Edit–Admin

Read onlyRead only
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Interface with IMPACT
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Still perfectible: 

- management of 
individual dose 
needed in DosiServ

- Additional IMPACT 
field needed to 
distinguish Max. dose 
rate and dose rate 
alarm level

1 µSv = 100 µRem



Interface with IMPACT
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• Link the operational doses with the activities and the DIMR
• Set alarm thresholds in the DMC according to the estimates
• Detect and react if the estimated collective or individual doses are 

exceeded
• Allow users, the person responsible and safety officers to visualize 

the doses in IMPACT with a Radiation Dose Reports feature
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Integration & connection
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DOSISERV

CERN Local Area Network (LAN)

VMDOSIOP1

RP

DosiGui

MGP OPEDOSIHR IMPACTDOSI

≤ Every 6 minutes
Every day

Data exchange between databases:

Web
CERN RP

IMPACT OPEDOSI

Read–Edit–Admin

Read onlyRead only
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OPEDOSI: intermediate database -> Backup of ‘VISITS’ after 
3 years and history of modifications performed in DosiGui.



OPEDOSI database
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• Automated checks with 
email alerts in case of:

• Data synchronisation, 
DosiCyc or Backup issue

• DMC activated for more 
than 48h

• Daily ALARA email report 
to RP group

• Web application for 
CERN RP group only

1 µSv = 100 µRem



OPEDOSI web application

RP application for detailed data analysis & on-line solution for gaps 
in DosiGui: graphs, user-defined email alerts, data export, etc.
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OPEDOSI web application
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OPEDOSI web application
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Statistics

The number of documented ALARA analysis increased 
significantly since 2013 and most probably not only due to LS1
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Statistics

Except during LS1, a decreasing proportion of individual doses 
above 100 mRem and an increasing proportion below 50 mRem

3026th MIRION Annual Training and Benchmarking Seminar



Statistics

Very few realized doses exceed the estimates: exceeding  of 
collective doses <3%, exceeding of individual doses <1.2% with a 
decreasing proportion since 2014 (~0.5% for the moment in 2016)
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What’s next?
• Facilitate the choice of 

the IMPACT code
• Reduce the duration of 

the access sequence 
• Implement a solution for 

a dosimeter distribution 
system near to the 
access points
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Conclusion
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• CERN developed a central application to declare 
interventions and to record the ALARA analysis

• CERN acquired one of the biggest computerized 
operational dosimetry systems of its type in the world

• But it is the connection of these two systems which 
allowed a unique ALARA tool to be built: it covers the full 
optimization process, from the dose estimates to the 
feedback, including the live transmission of the 
parameters to the dosimeters

• This is a very important asset for CERN as it improved 
the control of interventions in Radiation Areas and made 
operational dosimetry and the ALARA application state-
of-the-art at CERN in matters of Radiation Safety and 
Radiation Protection
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