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Order History and Status

2006

2007

* 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

« 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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Internal Copper Shield

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

MEASURED ACTIVITY of SHEET MATERIAL for

vessel heads (<10 mBqg/kg! — MPI HD) cylindrical walls (<5 mBqg/kg! - LNGS)
t=12mm 2.5m 25m 1=20mm
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Big y counting project at LNGS and HD » Many thanks to Matthias and MPI team!
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Internal Copper Shield

MEASURED ACTIVITY of SHEET MATERIAL for

vessel heads (<10 mBqg/kg! — MPI HD) cylindrical walls (<5 mBqg/kg! - LNGS)
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» 25 mm plate for support ring etc. also ok : _

also ok: welding material

to be screened: superinsulation (Jehier), Makrolon (all samples available).
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Copper Shield Profile

18 3 10 mBq (Th-232)/ kg

3 mBq (Th-232) / kg
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Profile calculations for LAr by I.Barabanov et al.
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Internal Copper Shield - Realization

holes lifting
20 segments (16.14 t) :

one segment (2 pieces):

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

1) & 2) screwed together

t min =60 mm

3) 400x630x30 mm (67 kg)
m

E T 1
B l' 0.4m
support rinG 4 | |
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Upper Segments - Overlap
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Upper Segments - Fixations

Cu screw with ss nut

holes for bolts

e
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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 P 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
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GERDA Safety Documentation Webpage

Safety Documentation

Implemented by recommendation of GERDA Board.

General

B e el Please provide your safety relevant documents to our
Risc Analyses DI GLIMOS, Marco Balata, or to the Technical Coordinator!

NIER Preliminary Risc Analysis, Final Versions, December 2006

NIER: Cryogenic and Water Tank System, Risc Analysis, Technical Analysis - Phase 2, 13 Sep 06, Rev. 1 pdf

NIER: Cryogenic and Water Tank System, Risc Analysis, Technical Analysis - Phase 2, 08 Sep 06, Rev. 0 (italian) pdf
NIER: Cryogenic and Water Tank System, Preliminary Risc Analysis, Technical Analysis - Phase 1, 08 Sep 06, Rev. 3 pdf
NIER: Cryogenic and Water Tank System, Preliminary Risc Analysis, Technical Analysis - Phase 1, 07 Sep 06, Rev. 2 pdf
NIER: Annex_1, References for failure rate data pdf

TUV Nord: GERDA cryostat & Basissicherheit, 07 Jul 2005 pdf

Air Liquide: Safety Relief Devices, Calculation Mote pdf

Air Liquide: FMECA report for Cu cryostat, 01 Jul 2005 pdf Superstructure
Air Liquide: HAZOP report for Cu cryostat, 01 Jul 2005 pdf

Piping and Instrumentation Diagram, 24 Jun 2005 tif

Safety Documents and Information from LNGS
Water Tank and Auxiliary Plants

Prevention & Protection Service includes Admittance Rules, Safety Guide, LNGS Emergency Plan,

Cryostat

Operational Procedures Documents l

Details of GERDA ic v | insulations, Draft of 22 Jan 2007 pdf :
etails o cryogenic vessel insulations, Draft o an pdi Operational Procedure OPER-GE-001 R.3 pdf

Model Studies of the Gas Exhaust Rate for a Failure Scenario of the GERDA Cryostat, Draft of 05 Oc

Technical Specification - Cryogenic Liquid Nitrogen/Argon Vessel, 8 Aug 2006 pdf

Stainless Steel Cryostat Drawing GC-1001-2006-05 pdf or dwg Misec

14571 data sheet pdf

“’Elldh'lg test Antcu?us Vesselheads Stainless Steel Data Sheets, Deutsche Edelstahlwerke

Stamlessl Steel certificates pdf "Applving 'Basissicherheit' to the GERDA cryostat”, GERDA safety meeting at LNGS, 5 Jul 2005
Calculations for eryostat pdf RSK-Leitlininien DWR - Rahmenspezifikation Basissicherheit von ... pdf

Effect of Volumetric Ratio and Injection Pressure on Water-Liquid Nitrogen Interaction pdf
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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

Indice

L JuRied el oy e e e e e e ey O

FREQUENCY <4 MORTAL OR IRREVERSIBLE MAJOR SERIOUS MINOR NO RELEVANT EFFECT

A WATER TANK: o.oooeeeee oo e s ees e e seseeeeseseessenseeenseessassesene i i

(0 ) 0 I A er e e e T T T T T T O T R P Y T T T I e Frequent

a) = 1 av/anno
P.I.D B) =1.1*10 %k

ACCIDENTAL RELEASE OF ARGON IN HALL A / EMERGENCY . Probable
NEW RISK MATRIX . G BTLE My
CONCLUSIONS AND SUGGESTIONS -....e.oeeooe oo —

a) 310" fanno - 10 Yanno
» next page b) 2.8 *10°%h-57 *10°* /h

m m o O

Remote
a) 310 ® janno - 3*10 *anno
b)2.8*10 Ih-28*10 %h

Improbable
a) 310 -4 fanno - 3*10 Yanno
B) 57 %10 %h-28*10""th

Not Credible
8) = 3*10 *fanno
b) < 5.7 *10 %h

MN.B. = Top 1. Events 7 and 11 are not considered in the table because of their occurrence frequencies that are lower than the category “extremely unlikely”
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New Safety Review (2007)

NIER Phase 3: Additional Assessment

Indice

A

m m O O @

ACCIDENTAL RELEASE OF ARGON IN HALL A / EMERGENCY .
NEW RISK MATRIEX ...
CONCLUSIONS AND SUGGESTIONS ...,

F Conclusions and suggestions

All the accidental conditions analysed and evaluated within a probability range of occurrence with a 10 +

1 10°® ev/year limit, appear to be suitably protected and to have acceptable consequences.

Some aspects of the Water Tank — Cryostat system require a final clarification in the right context. This

2 means that it is necessary to specify the final characteristics, the placing and the fixing of the two layers as

foreseen. To this purpose we suggest placing the two layers also in the bottom area if possible, as they

appear to be useful.

3 Lastly, we suggest once more the differentiation of the staffs in charge of the tests and of the inspections.
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Cryogenic Vessel Insulations

figure shown / discussed at CERN meeting:

6x torlon spacer
6x spacer at bottom

—_|

4x pumping port

|
! — —— —
|
g ! waler level
|

outer vessel 1.4571

not shown
/:—--
/ ! mylar wrap
\ i /
i copper
inner vessel | shield
14571 !
i
i
i Al F_>Iexan
1 | /
proposed lexan layer 1
| / )
\ I / (
mylar wrap ! 8x torlon pad
(see detail)
not to scale bottom of water tank

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)

Ringberg, Feb 12, 2007
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Layout of the 8 Torlon Support Pads

figure shown / discussed at CERN meeting:

Inner vessel head

Bellevllle spring
@250%127 %14

H=19.6
spring travel ~ 6.2 mm

8x TORLON @ 174 xH 100

bronze shoe 2 Inner dlameter 102

adaptor to yleld horizontal surface

=

outer vessel head

not to scale
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New Layout of Pumping Ports

4x CF200

» optimum interface to WT roof
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Interface WT - Cryostat

WT roof
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Isolation Vacuum System

— CF200 VAT valve

i i
| |
| |
rTurbo— bellow ! !
CF200-1 ! !
pump I I
i Pl --——mmmmmmmm oo EREEEEEEE 4 @
| I/ :
roughing line // i fore- i readout
- I pump i
bellow /7 E i
g i S @
CF200-2 | |T | (20 - 250 m¥/h !
£ & X | |
3 2x for redunancy | |
P L phemmmeennenenn e onnnees @
:. 1 1
c Pl : Pirani gauge | :
T T P :Penning gauge E E
8 | |
CF200-3 spare port - CF160 VAT valve ? E E control room
1 -
; edge of WT ;
. I-— 1
bellow // | |
> // ! :
| a a
'\ DNz00 : |
CF200-4 | burst dise DM200/300 exhaust tube ! !
| : |
| |
1 1
— = e e
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Interface Cryostat — Lock — Water Tank

Rotable flange needed here ?

lock @600 I/ (9755)

i I B
I I
| bellow Critical issue: SPACE
i Bripples
o | ~500
O | pellow Needed for:
c ! Bripples
| |
1 3 . .
| @500 . @600 I [OH ¥ HEBT00 1) So.ft-bellow—lmplles
200[ 200 minimum length
| @800 |l 1.

2) manifold & exhaust tubes

1 I
___________ E aheteR s =2 R

! cryostat § °

i neck ; DN200 WT roof

1 = :

1 =

5 21750 IPES00
8300 i .| \\

1 =S e

| R

Much easier now to close this gap !
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Bellow between Lock & Manifold

TRANR A2V, o N Material 1.4571
H 'l :'m i ' - __’-}t s ]

T
¥

@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.

éQSmm

Tolerable lateral load on cryostat’s neck : 160 kN

Pace seismic report:
Superstructure max. amplitude : 17 mm
Cryostat neck max. amplitude : <2 mm
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Chevron(s)

» original plan: inserted in neck to shield against thermal radiation
(RT: 500 W/ m21)

 Test in prototype neck : abandonned
» mechanics too complex for ultra-reliable
operation & access VERY difficult!

4) Other solution — reduced solid angle?

YES!

Use 3 stationary shields of G, ., = 480 mm
== (0.18m2, <90W)

L B and actively cool

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

Lowest shield will also serve as Radon catcher.

i
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2007

22

Milestones for Cryostat and Copper Shield

2006
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Milestones for Cryostat and Copper Shield

2007

2006
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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)

SIMIC 5 P.A, CERDA CRYODSTAT FABRICATION & COPPER PLATE INTEGRATION QM BITE pROVISIONAL GENERAL PLAMMING OFFER 183-05
J 2007
D Li} Nome atlivit Durala Inizie Fine ot dic gen fely mar | apr | meg iy lug
1 Prelinary activities T6g Iun 06/11/06  ven 16/02i07
2 Order recelving 03  WnOSM1/06  lun 0611106
3 Contract review 13 un0s11/06  ven 10/11/06
4 Order acceplance O3  wveni¥11/06  ven 10/ 1/08
5 Materials by MP1 avallability 03 ven 10/11/06 wen 10/11/086
& Cuality Contral Plan issue 25 lun 13711/06 wen 2411108
7 Quality Cenlral Plan approval by MPI 1s lun 27111/06  wen D1/12108
B jiuc Materisls by MP| delivery 48 lun 1341/06  wen DBM 2106
g Shopdrawings issue 25 un 111206  wen 221206
10 Warkshop readiness A5 un 2511206  wen 120107
11 PMalerials providing S5  luniS0107  ven 18/0207
12 Flates check by MP| 1s lun 28/01/07 wen D20207
13 Welding precedure qualification 25 lun0BO1AOT  ven 1S/M/O7
14 Welding sample cryogenic test by MPI 13 lun 22/01/07  ven 280107
15
16 Fabrication and test 0g lun 1142/068  ven 050107
7 Heads holes machining 5 hun 111206 ven 161206
18 Pales cutting 15 ni1A205  ven 1512/06
19 Plates bending 13 fum 18/ 2005 ven 22M12/06
20 Cuiter vessell shells welding 25 un 2512006 ven 050107
F|
2 Duter Vessel fabrication 160  mer 201208  mer 1NV0107
) Welding af shells, skirt and bottom head 25 mer 201206 mar 0201/07
24 Ouler Vessel X-Ray check g mer0H00F  ven OSD1/07
25 Ouler Vessel Surface treaiment ag lun 08107 mer 1000107
28
- Inner Vessel fabrication Mg lun 1200207 gio 289/03/07
28 Rings and atiffeners cutting 3g lun 12007 mer 140207
28 Welding of shells, rings, sliffeners, heads and compensalirs 2s gio 150207 mer Z80207
30 Inner  Vessel ¥-Ray check 3 gio 01/03/07 lun 05703707
3 Inner Vessel surface treaiment 15 mar 060307 Iun 120307
Attivita Carding & Altivita esteme
R ey CIISIEIAL Divisione . Riepiags P Cardine esteme
= S— T = T
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Original Schedule by SIMIC (2)

SIMIC _S.P.A, GERDA CRYOSTAT FABRICATION & COPPER PLATE INTEGRATION ON SITE pROVISIONAL GENERAL PLANNING OFFER 183-05
) 2007
[V i Mome attivits Durata Inkzlo Fime | ot nov | dic gen | feb  mar | apr | mag | giu lug
3z Pressure test 15 mar 1300307 luiry 1200307 o
33 He leak test 33 mar 20003007 oo 2203007
34 Sauper insulation integration 15  ven 23003007 gio 29/03107
35
a8 Cryostal Integration and tests 22qg  ven 0B04/07  [un OF/06/07
kT Inner Vessel integration In the Outer Vessal 33  venO&O4DT  mar 10/040T
=\ Top head weiding 33 mer 110407 wen 130007
33 Top head welding US check 23 lun 1804007 mar 170407
40 Cryostat sealing 33  mer 180407 ven 20004007
41 Outer Viessel He leak lest 33 lun 23004007 mer 2570407
42 Outer Vessel Mitrogen pressure test aj gio 26/04/07 lun 30407
43 Evaporation rale test 18  mar 010507 lun OF/OSIOT
L]
45 Tooling fabrication 131y lun 13/11/06 fun 14/05/07
45 Tooling and top platform design G5  n13aM08  ven 221206
47 Taaling approvel by MFI 25 Wn25M206  ven OS/01/07
48 Design rewieu after MPI's comments 2s lun DBADLAOT  wen 1S/01/07
48 Teoling and platform manufacturing B3 lunZ20N0T  ven 160307
50 Copper plate integration test 18 marDBAOSOT lun 1440507
51
52 Readiness for dispatch 18g  mar 150507 gio OT/06/07
53 Dimensional check 33 mar 150807 gio 1740507
54 Surlace trealment check 29  ven 180807 lun 2140507
55 Internal spaces innerting by gas 3 mar 220807 gl 24/05:07
58 Packing 13  wen 2506707 gio 31,0507
57 Delivery at Assergi site 5 wen 010807 gl OF/06/07
58
58 On sile activities 0y wven1S/DENT  gio 120707
BD Mounting teoling installation 15 wen 150607 glo 21/06/07
61 Copper plates integration i ven 220607 glo OSAOTAT
&2 Mounting tealing dismounting 15 wen 0S0O7/07 gio 1200707

Afivita ] cardine <& Atlivits esterne
B e CVOSTAT | Dibiote ... Repkgo (EESSEEERE  Curine esemo
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