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The R2E Mandate
n The R2E Study Group forms a small committee consisting of experts in the

various fields related to electronics damage and shall drive other working groups
(RADWG). This way the R2E assists LHC operations and equipment groups with
expert knowledge and assessments of radiation-induced failures in electronics of
the accelerator, as well as directly coordinates studies of remedial actions:

n Immediate
q propose and evaluate short-term measures to reduce failure risks
q establish, extend and evaluate the inventory of information needed 

to assess radiation-induced electronics failures
q ensure accurate monitoring of radiation fields in critical areas to 

Inventory

Short-Term

q ensure accurate monitoring of radiation fields in critical areas to 
evaluate risks of electronics failures

q advice on planned CNGS irradiation tests, including calculations
q commission and evaluate machine studies to understand the 

possibility of reducing/displacing losses

n Long-Term
q coordinate studies of radiation-induced failures, including calculations 

and proposals of solutions, and complement the inventory with measured 
data and experience gained during operation

q advice on further dedicated irradiation tests, including calculations
q assist LHC operations and concerned groups in the identification and 

short-term mitigation of failures

Prioritization

Testing

Monitoring

Coordination

Long-Term

Mid-Term
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R2E Steps (2009) Part 1
n Priority List of Areas

q based on available Monte-Carlo simulations
q linked to operational assumption for the various ‘years’

n Update and detailed analysis of Simulations
q Collection of existing simulations
q Launch of new simulation effort
q clear identification of critical areas and respective radiation levels (over time!)

n Relocation/Replacement of equipment from UX85
q currently completed

Prioritization

Inventory

Short-Term

n Preparation of TZ76 and displacement of equipment in UJ76: 
q Relocation in TZ76 fully integrated
q preparation of infrastructure done.
q Cabling and displacement analysed (but not done!!) 
q action limited by LHC schedule 
q UPS relocation and pre-cabling for PC relocation)

n Additional shielding
q UJ76, RRs, new maze, P6 ducts (kicker electronics), US85

n Relocation/Replacement of equipment from US85
q Fire/ODH completed/ongoing, Cryo study finished (to be performed in 2010),… 

Short-Term
and
Mid/Long-Term

Short-Term
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R2E Steps (2009) Part 2
n Detailed Point-Iterations

q visit of areas looking into integration options, available monitoring (Etat de Lieu)

n Priority List of Equipment (Classes)
q direct interaction with equipment groups (starting with machine protection)
q identified safety related
q proposal to prepare ‘short-term’ actions (ongoing)

n RadWG: organization of radiation tests in CNGS and outside CERN 
(FIP, QPS, Cryo, Power Converters …)
q Tests conducted at PSI, Louvin, Prospero, continuous testing in CNGS

Radiation monitoring

Inventory, Monitoring

Prioritization

Testing

Mid-Term

n Radiation monitoring
q calibration experiment at CERF shows investigated RadMon calibration in mixed fields 

(with different voltage settings)
q additional measurement proposal at PTB (including funding through EFNUDAT)
q study of required installation/displacement of RADMONS, additional TLD monitoring
q development of monitoring tool for offline analysis, first beta-version available

n Radiation school
q Organised with PH-ESE, 2-3 June: ~55 participants, 16 lecturers

n Documentation
q R2E Website (Presentations, Minutes), R2E Library, Picture Gallery of Critical Areas, 

Inventory of Monitor, Publications (ECRs, Chamonix, Point-Reviews, …)

Monitoring

Long-Term

Mid-Term
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R2E Structure
1. Policy for Electronics 

installed in areas with 
elevated radiation levels 
(R2E)

2. Evaluation of Radiation 
Levels: simulations, 
monitoring, proposal of 
measures and general 

R2E

RadWG

Point-
Owners

Monitoring

LHC Machine Committee

measures and general 
coordination (R2E)

3. Structure to implement
the Policy (RadWG)

4. Organization and Analysis 
of Radiation Tests 
(RadWG)

5. Control (LHC Point-
Owners)

RadWG

Equipment 
Owners

Installations

Testing

Electronics Policy
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n short-term: minimize the risk or radiation induced 
electronics failures
q perform possible relocations (within shutdown constraints)
q install additional shielding 
q improve monitoring to prepare analysis for early operation

n mid-term: operational experience and towards a complete 
solution

prepare additional shielding

Current R2E Main Objectives

q prepare additional shielding
q preparations of early relocations (in case time slots become 

available or urgent requirements)
q finalize equipment inventory
q prepare integration studies (full relocations, alternative solutions)

n long-term: implement subsequently the chosen solution, 
new policy and continuous follow-up
q based on early measurements, decision/integration on long-term 

solution
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n Continued TZ76 preparation
n Iron-Shielding to protect equipment in the US85 Safe 

Room to be installed [before start up]
n TLD monitors are being installed in LHC to allow very early 

monitoring even at low radiation levels
n Displacement of some RadMons in LHC in order to 

increase statistics and allow for early extrapolation

Ongoing R2E Related Work

increase statistics and allow for early extrapolation
n Voltage setting change of RadMons in DS in order to 

optimise radiation level analysis (ARC remains 
unchanged)

n Ongoing order of additional iron shielding blocks 
(~2MCHF)

n Equipment inventory, point-iterations and monitoring
n Memorandum to LMC for short-term actions accepted
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n Integration study of full relocation of US85 equipment 
(almost finished)

n Relocation of Cryo-equipment in the US including local 
iron shielding for new rack locations (US85 bottom floor)
q study ongoing, final location defined, shielding foreseen

n Integration studies to allow for shielding of 
q UJ14/16

R2E Related Work in Preparation

q UJ14/16
q UJ23/87 
q UJ56 (limited to lower floor)
q RR13/17/53/57

n Integration studies for full relocations of critical areas to 
verify the possibility, impact and costs and constraints

n Study of alternative solutions possibly including heavy civil 
engineering 
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n Study, Planning, Evaluation, Costing,.. 
Currently prepared for LHC Consolidation 
Planning (integration in mid/long-term 
budget)

R2E Related Work in Preparation

n Continuous follow-up and adaptation
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