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Order History and Status     
• Aug 11 : TED publication 164333-2006 for tender of dto. based on

Technical Specification V1.0 of August 08
(www.mpi-hd.mpg.de/GERDA/NTS-V10.pdf with drawing
GC-1001-2006-5.pdf(dwg) )

• Sep 29 :  Deadline for quotes, 5 quotes for cryostat received, 1 for MLI
• Nov 06/11 :  Contract signed by MPI / SIMIC

• Jul 25 :  Order of 1.4571 sheet material for vessel heads and walls
sheets, ~ 23 tons, at Nironit .

• Aug 8 :  Order of vessel heads at Antonius, NL. 
► Production time 7 weeks after delivery of material;

material delivered Nov 8 (a bit late) !
• Nov 10 : Order of 20 tons of copper at NA for internal shield

20
06

20
07

• Jan       :  all 1.4571 sheet material delivered to SIMIC incl. t=25mm sheets
• Feb 02 :  Final amount of copper (22.2 tons) ordered at NA;

rolling of t=30 mm copper plates ordered at CSN.

• Feb  12+x :   start of vesselhead production at Antonius, delay > 2 months.  
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Big γ counting project at LNGS and HD ► Many thanks to Matthias and MPI team!

Internal Copper Shield       

25....  Acroni

50....  Ugine

vessel heads (<10 mBq/kg! – MPI HD) cylindrical walls (<5 mBq/kg! - LNGS)

MEASURED ACTIVITY of SHEET MATERIAL for

Th-228  Co-60

Amount of copper shield determined by radiopurity of ss sheet material:
typically 8, 23, 41 tons for 10, 3, 1 mBq(Th-228)/kg !

49....  Ilsenburg

59.... Industeel

replaced
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Internal Copper Shield       

25....  Acroni

50....  Ugine

vessel heads (<10 mBq/kg! – MPI HD) cylindrical walls (<5 mBq/kg! - LNGS)

MEASURED ACTIVITY of SHEET MATERIAL for

Th-228  Co-60

49....  Ilsenburg

59.... Industeel

► 25 mm plate for support ring etc. also ok : #496895  Th-228 / Co-60 : < 1 / 17
also ok: welding material
to be screened: superinsulation (Jehier), Makrolon (all samples available).
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Copper Shield Profile     

Profile calculations for LAr by I.Barabanov et al.

~11.5 t

~ 10.5 t

+50/2 cm 1 m

1.3 m

t = 30 mm
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Internal Copper Shield  - Realization     

~ 10.5 t

20 segments (16.14 t)

one segment (2 pieces):

1) 2400x630x30 mm (404 kg)
2) 2000x630x30 mm (336 kg)

1) & 2) screwed together

3)  400x630x30 mm (67 kg)

holes for lifting

support ring

1m

1m

0.4m

0.4m

screws

at z = ± 1 m:
t_min = 60 mm

OFPR copper (NA) & rolling (CSN) ordered
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Upper Segments - Overlap     
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Upper Segments - Fixations      

holes for bolts

Cu screw with ss nut
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New Safety Review (2006)       
• May 29: A. Scaramelli outlines need for new safety review, new system!

Proposes NIER Engineering, Bologna, which did review for many
other LNGS experiments.

• Work on Version 0.2 of Technical Proposal for Safety Review in 
progress ► www.mpi-hd.mpg/GERDA/TPRO.html

•Jun 15:  Safety meeting at LNGS, with LNGS safety experts, NIER represen-
tatives & GERDA representatives  ► focus on study of top events.             

• Jul 20  : Meeting with NIER at Bologna; preliminary report:
► 3rd wall helpful but not indispensable! 

• Sep 19: Meeting at CERN, announced as final – but new information 
► evaporation rate must be less than 10000 m3/h (by factor 3 reduced)
► request to provide more information on time dependence of rate

• Oct 05:  Report on evaporation rate and its reduction to 10000 m3/h delivered
►heat transfer for LAr deduced from experiments done at MPI HD

• Nov 16: Meeting at Bologna of Carla and KTK with NIER A; final clarifications
• Dec 06: Draft of final NIER risc analysis delivered : 3 parts,   

see  new GERDA  safety document page          
► www.mpi-hd.mpg/GERDA/internal/index.html -> Safety Documentation



Ringberg, Feb 12, 2007 K.T.Knöpfle for TG4 11

GERDA Safety Documentation  Webpage     

Please provide your safety relevant documents to our 
GLIMOS, Marco Balata, or to the Technical Coordinator!

Implemented by recommendation of GERDA  Board.
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New Safety Review (2007)       
• Jan 15:  Safety meeting at CERN, with LNGS safety experts, NIER represen-

tatives & GERDA representatives  
► final meeting on NIER risc analysis,  all participants satisfied

(summary docu: Details of GERDA cryogenic vessel insulations by KTK)
► new 2nd opinion and LNGS concluding document to follow

NIER Phase 3: Additional Assessment

► next page
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New Safety Review (2007)       
NIER Phase 3: Additional Assessment

1

2

3
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Cryogenic Vessel Insulations      

Agreement about implementation
of various shields resp. barriers :

• inner vessel - horizontal shell:
Makrolon thermal shield, 6mm 

• outer vessel  - all in contact with
water : 
styrofoam, Makrolon 2x 3mm,
mylar wrap (not finally fixed)

figure shown / discussed at CERN meeting:
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Layout of the 8 Torlon Support Pads     
figure shown / discussed at CERN meeting:
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New Layout of Pumping Ports      

4x  CF200

Ø 1660

50x Ø9

► optimum interface to WT roof
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Interface WT - Cryostat      

WT roof

this gap to be closed
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Isolation Vacuum System      
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Interface Cryostat – Lock – Water Tank      

Critical issue: SPACE

Needed for:

1) soft bellow – implies 
minimum length

2) manifold & exhaust tubes

Much easier now to close this gap !

ni
ce

rport

Rotable flange needed here ?



Ringberg, Feb 12, 2007 K.T.Knöpfle for TG4 20

Bellow between Lock & Manifold     

Tolerable lateral load on cryostat’s neck : 160 kN

Material 1.4571

Ø 613 (677) mm  H : 500 mm

► ± 80 mm axial,  73 N / mm

► ± 20 mm lateral, 268 N / mm 
(1000 cycles 2-fold safety)

or

► ± 25 mm lateral, 268 N / mm
(150 cycles 5-fold safety)

certified for 1.5 bar overpressure and 77 K.

tcorrugation = 0.6 mm

Pace seismic report: 
Superstructure max. amplitude : 17 mm
Cryostat neck  max. amplitude :  <2 mm

Bellow  satisfies all requirements
Nevertheless: looking for sample
with smaller diameter, e.g Ø500 
to generate more space….
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Chevron(s)      

►original plan:  inserted in neck to shield against thermal radiation 
( RT: 500 W / m2 !)

• Test in prototype neck  : abandonned
► mechanics too complex for ultra-reliable 

operation &  access VERY difficult! 
………………………

4) Other solution – reduced solid angle?

YES!

Ø 800  (0.5 m2)

Use 3 stationary shields of Øinner = 480 mm 
( 0.18m2 , <90W)
and actively cool 

(i) lowest shield & (ii) LAr in neck.

Lowest shield will also serve as Radon catcher.

Ø 600  (0.3 m2)

Ø 480  (0.2 m2)
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Milestones for Cryostat and Copper Shield      

Milestone
2006 2007
11 12  1   2   3   4   5   6   7    8   9  10 11 12

contract signed
material received from MPI

iVes & oVes assembled, X-rayed

oVes parts welded, X-rayed
iVes welded, X-rayed

acceptance tests at Cam. done
delivered to hall A

copper ordered
evaporation test passed

copper rolled

installation manifold & infrastr.
copper assembled and packed

VERSION: Nov 06

Cu shield mounted
He leak test passed
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Milestones for Cryostat and Copper Shield      

Milestone
2006 2007
11 12  1   2   3   4   5   6   7    8   9  10 11 12

contract signed
material received from MPI

iVes & oVes assembled, X-rayed

oVes parts welded, X-rayed
iVes welded, X-rayed

acceptance tests at Cam. done
delivered to hall A

copper ordered
evaporation test passed

copper rolled

installation manifold & infrastr.
copper assembled and packed

VERSION: Feb 07

Cu shield mounted
He leak test passed

vessel heads delayed by 2 months



Ringberg, Feb 12, 2007 K.T.Knöpfle for TG4 24

Concluding Remarks       

• Cryostat delayed by 2 months due to delay in vessel head production;
► new date for delivery: August 2007;
► most open design details - pads, copper shield – solved;
► design of manifold-bellow still missing.

• New risk analysis by NIER completed.
GERDA safety concept accepted by LNGS.
► cryostat will have internal and external thermal barriers;
► waiting for new 2nd opinion  and LNGS final  safety review document.

• Focus is shifting to cryogenic infrastructure and system integration.
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Original Schedule by SIMIC (1)      
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Original Schedule by SIMIC (2)      


