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CNGS Horns & HandlingCNGS Horns & Handling

Horns 
• Design 
• « Remote »
• Horn Lifetime 

Hot handling 
• Procedure
• Exchange Exercise 

(incl. crane, trailer, resources)

• Radiation Dose

What we've learnt...
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CNGS Horn AssemblyCNGS Horn Assembly

Length 7 meters, Weight 1500kg
2 cradles for handling (centre of gravity)
Electric (manual) & water connections (automatic)

at downstream end
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Designed for remote handlingDesigned for remote handling

Pre-guiding elements, cameras, remotely steered crane,
cameras, plug-in water connection…

Pre-guiding 
upper frame 

vs. lower frame
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PlugPlug--in Water Connectionin Water Connection

Fixed to 
lower frame

Fixed to horn

From side gallery

To sprayers

Seal
To side 
gallery

From water 
collector

Leak
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Decoupled FramesDecoupled Frames

Seal contact force (from spring) = 2000N

Need for rigid lower frame
Fix collector tube to rigid upper frame

To absorb force

Goes away
with horn

Stays in 
place

In case 
of horn 

exchange
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Electric connectionElectric connection
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Horn lifetimeHorn lifetime

Fatigue: Life time of CNGS horn (98% confidence):
20 million pulses = 5 years 

If a horn is designed to survive fatigue, 
corrosion will probably be what kills it.

Words of the wise (*):

(*) Larry Bartoszek,
CERN, 2005
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Horn exchangeHorn exchange

Highly radioactive zone: 

Define detailed procedure 
(interaction with RP experts)

Do complete exercise
(realistic conditions)

Documentation (photo, film)
is extremely important!

(in 1 – 2 – 5 years… or 3 months?)
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Horn exchange procedureHorn exchange procedure

(*) Take old horn from lower frame out and store.
Bring down new horn and install on lower frame.

Disconnect Fast 
Coupling
Take out Stripline Link
Move stripline part 1
(open)
Remove shielding 
(roof & passage side wall)
Exchange horn (*)

Build up shielding
Move stripline part 1
(close)
Put Stripline Link back
Connect Fast Coupling
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The road travelledThe road travelled

(*) Hazard & Operability studyHazard & Operability study

Design phase: Optimization with respect to dose
Experience First draft of procedure
Input to HAZOP study (*)

main remaining risks identified
New version written with input from study & experts
(radioprotection, handling, transport, …)

Tools designed, produced & tested
Steps were tested & timed optimisation
100% remote handling (shielding):
Tested coordinates noted down in worksheets

Updated procedure = script for exercise
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Disconnect Fast CouplingDisconnect Fast Coupling

Fast Coupling

Stripline Link

Move stripline down
(open)

before after

(with shielding in place)

Fast Coupling is disconnected
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Remove shieldingRemove shielding

100% remote

Overhead crane
with coordinates
(2mm precision)

Cameras

before after
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-- Crane handling Crane handling --

« mushrooms »

20sec

guiding for shielding blocks guiding for crane hook
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-- Crane handling Crane handling --
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Remove old hornRemove old horn

100 Remote

from: target chamber
to : radioactive storage

Horn vs. lower frame
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-- Trailer Trailer --

from: target chamber
to : radioactive storage

Mech. stop in TCC4 Optically guided vehicle

Remote disconnect
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Install new hornInstall new horn

50% Remote New, « clean » horn

2mins
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Install new hornInstall new horn
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Build up shieldingBuild up shielding

Coordinates recorded 
during exercise 

before after

Storage blocks

100% Remote



2009/09/2006 20NBI 2006
Ans PARDONS

Connect Fast CouplingConnect Fast Coupling
Move stripline up

Fast Coupling is closed

Fix 5 bolts, 
install

8 plates

5mins
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Connect Fast CouplingConnect Fast Coupling
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Horn exchange exercise
Final test = complete exchange

Realistic conditions: suits, gloves, mask, lighting, location
Locations photographed (storage, intervention)
Every step filmed (except if 100% remote)
Every step timed and observed by RP experts
With last inputs final documents

Film
Photos

Detailed 
procedure

Worksheets
(crane/human)

Tools 
description

Mock-up for 
training

Resources
• transport/handling: 2
• mechanics: 2

technician: 1
engineer: 1
radioprotection technicians: 2
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S. Rösler, NBI 2005Radiation dose
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CERN design criterion :  2 mSv/person/intervention

Total (μSv ):    37700    1260 870 740     600     530

S. Rösler, NBI 2005

From exchange 
exercise: ~1mSv/2p

Radiation dose
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What we learnedWhat we learned
(or knew already, but needed reminding of)(or knew already, but needed reminding of)

Intervention people  need to be on longer term contract (CERN staff)
In reality: some of the work was done by external staff, but CERN staff 

were actively involved in preparation & execution
Importance of 3D vision (computer or old school) and make sure you 
use last version of drawings! 
Example. Gruyere shielding block designed at late stage ... several 

drawings didn't have the latest version... rather embarrassing result
Remote handling of shielding needs iteration & practise. 
There is an increasing interest for HAZOP, hot handling, ... 
Why? safety rules become stricter, intensities go up.... more and more 

people realize the need of extensively documented exercises

Seen the wide interest... should we 
have asked for an entrance fee?
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Last adviceLast advice

Start early, plan carefully and take the time you need. 
Remind your superiors that Things Take Time. (*)

(*) Put up in a place
where it's easy to see
the cryptic admonishment
T.T.T.

When you feel how depressingly
slowly you climb,
it's well to remember that
Things Take Time. 

(TTT, a Gruk by P. Hein)


