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2006

2007

cryostat order history and status Cide of Feb 07

* 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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status of cryostat

GC-2-2007-001.pdf(dwg)

progress -

P r——
f
|'
! '\LL_
i :
e .
L 3. E
g 1L o [
1T ISR IR B

Mar 19 : delivery of 3 vessel heads by Antonius
» 4th head to be repaired by June15
Mar 23 : (almost) final cryostat drawing finished at HD
» GC-2-2007-001.pdf(dwg) (8 pages)
May 02: Inconel Belleville springs delivered
Jun 02: 1st welding certificate for manual welding
of 1.4571 acc. AD2000 received by SIMIC
Jun 04 : preliminary welding book prepared

- much slower than planned despite of

five visits at Camerana:
Feb 6, Mar 14, Apr 2, May 22 (with TUOV welding expert), Jun 5

still lacking:

HD: Torlon support rods, Makrolon sheets
(not yet needed)
SIMIC: welding certificates, quality plan, production
drawings , and more (see below)

Geel, June 11, 2007

K. T.Kndpfle for TG4 4




history of vesselhead problems & solutions

problems -

March 29 : three GERDA vesselheads at SIMIC

 at O., no samples for cryogenic
temperature certification produced;

» at A., bottom vesselhead of cryostat’s
inner container exhibits weld joint
imperfections, 'Bindefehler’, in X-ray
test.

- solutions:

* joint of two 2.5 x 5 m? sheets by welding
done by Oostendorp
« forming/cutting done by Antonius

» repair procedure certified by TUV

» at the same time cryogenic tem-
perature certificate obtained
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Antonius June 07, 2007 vesselhead repair




Antonius June 07, 2007 vesselhead repair
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Antonius June 07, 2007 vesselhead repair

repair WPS

temperature monitoring stick
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truck for vesselhead transport
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Updated Schedule by SIMIC (1)

SMIC SP.A. GERDA CRYOSTAT FABRICATION & COPPER PLATE INTEGRATION ON SITE PROVISIONAL GENERAL PLANNMING - Rev. 1 OFFER 183.05
_ | | B [ | 2007 | l
o | Mome attivita Durata Inizio Fine oft iu | lug | ago | sel | oft | nov | dic
1 Prelinary activities 158g  lunOBM1M06 . mer 13/06/07
2 | Order receiving Og  lnOBM1/08 fun 0SHUDE
3 | Contract review s lwn06M1/06  ven 10M11/06 El
4 W Crder acceplance Gag wen 101 106 wen 1011106 ’ 10044
5l Malerials by MPI availzbility Dp  ven10A1/08 ven 10M106 W‘mm
8 | Qualily Conlrol Plan issug 25 lun 19/03/07 ©  wen 30/03/07
7 Quality Control Plan approval by MP} 15 lury 02/04/07 ©  wen 0G/04/07 not yet done
| Matertals by M2 delivery 105 gio25/04/07 -+ mer B4/04/07 |-
] Shopdrawings issue 2s gio 05/04/07 © mer 18/04/07
10 Waorkshop readiness 35 gio 104007 mer09/msn7|  not yet done
11 Materlals providing 55 gio 104507 mer 13/0807
12 Plates check by MPI 15 gio24i05/07  mer 300507
13 Walding procedure qualification 25  gicD3I0S07  mer 16/05/07
W@ |V Wealding sample eryogenic fest by MPI 45 gio17M0507T mer 13006007 B
15
16 Fabrication and test 10g  glo 05/04/07 .mer 18/04/07 st e e Gl
17 Plates cutling s oo 050407 mer 11/04/07
18 Plztes bending Started Jun 4 mer 18/04/07
B o ? wrong
20 Quter Veassel fabrication 1864 g mer 28/03/00 Tun 0710507 C—
21 Weiding of shelis, skirt and botlom head 2Zs N 16/04/07 . ven 27/04/07
2 Quter Vessel X-Ray check 3g T Wn3004/07  mer D2/05/07
F] Outer Viessel Surface treatment ig alo0308MY  wnowosmy| could have been done —
TR Foam altaching at exiernal surface T e imer 367400 mar si/oaioa | all materials available
5 ¥~ wrong: to be done at LNGS
26 Inner Vessel fabrication 39 g glo 21/06/07 ©  mar 14/0B/07
TETT Rings and siiffeners cutting 3g gio 2U08/7 © lun 25/06/07
28 Welding of shells, rings, stiffeners, heads and comy 25  mar 260607 Tun 090F/07
7 Inner Vessel X-Ray check 3g mar10w707 giotzionor| » could still be done in time
30 Inner Vessel surface irealmant 15 ven 130707 gio 19707707
TE | Pressure test 15 ven20/07/07  gio 2R/07/07
Adttivita Adtivil
SR iy <o) | oveme s 3 VesSelieads
: Avanzamenio Scad available
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note on cryostat cleaning

default cleaning procedure — minimum program (see paper by G.Z. & H.S.):

(1) pickling
(2) rinsing with clean water § 2
(3) Rn measurement * "

however, new option possible »

» electropolishing of cryostat’s inner vessel:

Josefa has identified a company, Henkel, which offers on-site electropolishing
of stainless steel vessels, polishing either

(a) the complete inner surface, or

(b) the welds only.

A quotation is being worked out. At present, option (b) seems to still fit into our
budget, option (a) might be beyond it....

* Rn emanation of welds will be measured with test weld pieces
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Internal copper shield

20 partially overlapping segments (15.8 t in total),
each consisting of 3 copper sheets (Hx W x T))
1) 2400 x 615 x 30 (394 kq)
2) 2000 x 615 x 30 (328 kg) 1&2 screwed together
3) 400 x615x 30 ( 66 kg)

progress.

Apr 16 : OFPR copper delivered by NA
May 25: OFPR copper sheets rolled by CSN
120 M20 copper bolts fabricated by MPI HD
( E-Cu copper, Werkstoff 2.0060 (CW 004A),
nuts & washers from stainless steel) )
Jun 11: start of assembly & vacuum boxing at CSN
cleaning procedure :
(1) pickling in sulfuric acid
(2) rinsing with ‘VE’ water (apparatus: Werner)

v

‘voll-entsalzt’ i.e. de-ionized
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(very) short note on safety

Official OK of LNGS directorate for GERDA experiment:

During the last SC, it has been stated in public that the LNGS directorate is
satisfied with both the results of the NIER risk analysis and the independent
‘3rd’ opinion.

» 3rd opinion document at LNGS directorate since June1.

However, LNGS will give its formal OK to GERDA not before the text of the
NIER risk analysis is available in italian language.

» Italian version (english - italian !) just done by now !!
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updated schedule by SIMIC (1)

SIMIC S.P.A. GERDA CRYOSTAT FABRICATION & COPPER PLATE INTEGRATION ON SITE PROVISIONAL GENERAL PLANMING - Rev. 1 OFFER 18305
| 2007

0 a Mome atlivila | Durata | Inizio [ Fina oft iu [ lug {ago | sel | oft | nov | dic
1 Prelinary activities 158g  lunOBM1M06 . mer 13/06/07
2 | Order receiving Dg  lnOBM1/06  fun DEM106
3 | Contract review s lwn06M1/06  ven 10M11/06
4 W Order acceplance Og ven 10M 1/06 ven 101106
5 W Materials by M1 availzbility 0o wen 10M1/06  wven 1011706
8 | Qualily Conlrol Plan issue 25 lun 19/03/07 ©  wen 30/03/07
7 Cuality Control Plan approval by MPI 18 lun Q2404407 ven 0604107
| Matertals by M2 delivery 105 gio2504/07 +  mer 04/04/07
] Shopdrawings issue 2s pio 05/04/07 © mer 18/04/07
10 Waorkshap readiness s glo 190407 mer 09/05/07
11 Materials providing S5s  gio1MOSOT  mer 13/08/07
12 Plates check by MPI 15 gio24/05007 mer 3010507
13 Walding procedure qualification 25  gicD3I0S07  mer 16/05/07
Wl Welding sample tryogenic 1est by MPI 45 gio 1705007 mer 1300607
15
16 Fabrication and test 10g  glo 050407 mer 16/04/07
17 Plates cutling is oo D80407  mer 11/04/07
18 Plales banding 1e i 12004007 mer 18/04/07
19
0 Outer Vessel fabrication 4864 g mer28/03/00 0 lun 07/05/07
21 Weiding of shelis, skirt and botlom head 2Zs N 16/04/07 . ven 27/04/07
2 Quter Vessel X-Ray check 3g T Wn3004/07  mer D2/05/07
23 Outer Vessel Surface treatment 3g  olo 030507 lun OTD5OT
@ a3 M 15 maer 2009000 mar 04/04/00
25
26 Inner Vessel fabrication 39 g glo 21/06/07 © mar 14/0B/07

TETT Rings and siiffeners cutting 3g gio 2U08/7  lun 26/06/07
28 Welding of shells, rings, stiffeners, heads and comy 25  mar 260607 Tun 090F/07
29 Inner Vessel X-Ray check g  mar 100707 gio 1200707
30 Inner Vessel surface irealmant 15 ven 130707 gio 19707707

T Pressure test 1s  ven 2000707 gio 26/07/07

Attivita Carding
el ASSION CRVOSTAT) | Duone s Rl
Avanzamenio EEETmesmeem Riepilogo progetio
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updated schedule by SIMIC (2)

SIMIC S.P.A. GERDA CRYOSTAT FABRICATION & COPPER PLA < INTEGRATION ON SITE PROVISIONAL GENeHAL PLANNING - Rev. 1 OFFER 1B3.05
[ ome | | | =

oD |8 MNome attivita Durata Inizio I Fine oft [nov [ dic | gen [ feb [ mar [ apr [ mag [ aiu | Tug | Tage | set | off
32 He laak test 3g ven2W07/07  mar 310707 I i
3 |@& Super insulation and foam integration 25 mertiomn7 mar 14807 | <= |INCLUDE HERE: Rn emanation test
34
35 Cryostat Integration and tests 22g mer2208/07  glo 2000807
36 Inner Vessel inlegration in the Outer Vessel 3g  mer 2200807 ven 24/08/07
a7 Top head welding 3g  lun 270807 mer 28008107
38 Top head welding US check 2g g0 300RNT ven 31007
38 Cryostat sealing ig lun B30EM0T  mer Q5007
40 OQuter Vessel He leak lest g gia DE0SI0T lun 10/08107
41 QOuter Veszel Milrogen pressure las Jg  mar 1108407 g TH0SI0T
42 Evaporalion rale test 1s ven 14709407 gio 200307
43
a ‘Tooling fabrication 1289  lun02104007  glo 27/09/07
45 Tooling and top platform design 65  lun0204007  ven 1110507
a8 Tooling approval by MPI Zs  lun 1405007 wen 25/05/07
47 Design rewleu after MPI's comments 25 un 280507 ven 0R/0GIDT
a Tools manufaciuring g5  lun 11067 wen 0308107
47 Copper plate integration test 1s  ven 210207 gio 27/08/07
50
51 " Readiness for dispatch 18g  ven 28/09/07  mar 2310707
52 ' Dimensional check 3g  wven 28009007 mar 020407
%] " Surface trealment check 20 mer03A00T gio 04A0MOT7
54 Iniemal spaces innerfing by gas d3g  ven 05007 mar 091007
55 Packing ) o ) 15 mer101007  mer 161007
56 (@ Delivery at Assergi sile is  mer1THOMY  mar 231007
57

B On site activitios 20g  mer 311007 mar 2711107
59 Mounting tooling installation 15 mer 3110007 mar 0611 1/07
[:1] Copper plates inlegration 25 mer0TANNOT mar 2001107
81 Mounting tooiing dismouwnting 18 mer21M107  mar 2711007

Atlivila Cardine & Aulvita eslerne
E;Dlga:ul?‘l &G:Efnnrn CRYOSTAT Divisione Cerriareiiearess,  Piepilogo ﬁ Cardine estemo ¢
Avanzamenlo  [EESCeTEmEEER  Rieplogo progelts Scadenza Sl
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Milestones for Cryostat & Copper Shield (0)
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Milestones for Cryostat & Copper Shield (1)

2007

2006
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milestones for cryostat and copper shield (2)

2006 2007

Milestone 11121 (2 |3 14 |5 |6 |7 |89 |10[11]12]
contract signed ©. . 3 of 4 vessel heads delivered
material received from MPI  Op——+—Q ! @ lastvessel head delivered
oVes parts welded, X-rayed | YR e A
iVes welded, X-rayed : : : : : : a.—q : : : :
iVes & oVes assembled, X-rayged : : l l l l I I Q I |I I
acceptance tests at Cam. done I I I I I I I I I ‘I 'I I

» | delivered to hall A : o @
He leak test passed i IR
Cu shield mounted : : : : Jun 15 : : : ': Q
evaporation test passed : : : : o] : : : : :‘
copper ordered @' | ot
copper rolled e
copper assembled and packed i i i i i i‘i i i i i i
installation manifold & infrastr. : : : : : : : : : : : : ——
VERSION: Apr 07 | . needs again to be updated...
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Concluding Remarks

« cryostat further delayed due to delay in vesselhead production and slow
start of production at SIMIC

» new date for delivery: October 2007 — might be too optimistic;
» design frozen except for height and some minor fabrication details;

» new schedule for vessel fabrication & tests including Rn emanation
measurements at SIMIC needed

» internal copper shield on schedule
» design of manifold-bellow in progress.

 GERDA safety concept accepted by LNGS
» all for LNGS now given

« shifting focus now to cryogenic infrastructure and system integration

» next talk
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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 Conlrol Plan approval by MPI 1s lun 27111/06  wen D1/12108
B jiuc Materials 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 Cuter 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 CINCETAL 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 Super insulation integration 15  ven 23003007 gio 29703107
35
a8 Cryostal Integration and tests 22g  ven 0B04/07  [un OF/06/07
kT Inner Vessel integration In the Outer Vessal 33  venO&O04DT  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 18047 ven 2000407
41 Outer Viessel He leak test 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/OSIDOT
L]
45 Tooling fabrication 131y lun 13/11/06 fun 14/05/07
45 Tooling and top platform design G5  ln13aM08  ven 221206
47 Taaling approvel by MFI 25 Wun25M206  ven OS/01/07
48 Diesign 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 14405007
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 gio 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 20y wven1S/DENT  gio 120707
BD Mounting teoling installation 15 wen 150607 glo 21/06/07
61 Copper plates integration i ven 220607 glo OSAOTAOT
&2 Mounting tealing dismounting 15 wen 0S0O7/07 gio 1200707

Afivita ] cardine <& Atlivitd esterne
B e CVOSTAT | Dibione ... Repkgo (EESSEEERE  Curine ssiemo
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