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Component

Acquisition Status

Insulated Conductor

OK

Coil Spacers

OK

Collars Material

In Progress ( end November)

Collars Punching Die

OK (Punching Test Performed)

Half Yoke lamination Material

OK

Half yoke Laminations Punching Die

OK (Punching Test Performed)

Half Yoke stacking Press

OK

Collaring & Yoke Clamping Tools In Progress
Curved Half Shells OK
Q.H./Ground insulation/Coil Protection Sheets | OK
Cold Mass Completion Ancillary Components |In Progress
Thick End Plates In Progress

End Covers

In Progress
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DESIGN CODE PARAMETERS FOR PED COLD MASS CERTIFICATION

6bara 5.7bara  6bara
to air to quench to air
buffer,

+<—— Safety valves opening at 5.7 bara to buffer
and at 6 bara to ambient

> Elium Volume = 102 |

~12m
DN 40

>»Nominal Pressure: 3 bara / r—=—=====-

Beam Tube

— I
) ~1.8m
> MaX Pressure Durlng QuenCh 8 bara Valves can be shut in L == = I
case of quench . S T —

contains bus bars Bl He-Flow
(~DN40 free diameter)

» External Safety Valves @ 5.7 & 6 bara

COLD MASS
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>PxV = 816 < 1000 IIEm=E)> || Category for PED certification

>l Category for PED certification :
O Design & Manufacturing Third Part Approval : No
O Materials Third Part Verification : Yes

[ Pressure Test Third Part Certification : Yes

»Third Part Certification Body : TUV ltalia

»Design Code for PED Certification: according to AD 200 Merkblatt, Category
Il , Design Verification according to Stress Category Il

» Stress Category Il Safety Factor = 25% of Stress Category | SF ( 2/3 Yield
Strength) )
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DATI DI PROGETTO / DESIGM DATA
HELIUM CIRCUIT | BEAN CIRCUIT

Codice di progetto / Design code AD2000 Merkblatt
Prassione di collaudo pneumatica/ Pneumatic 7w 1.1 barjg) = 7.7 bar(q)
test pressure B x 1.1 bar(a) = 8.8 bar(a)
Pressione di collaudo idraulica/ L[draulic test |7 x 1.5 bar{g) = 11 bar(g)
pressure B x 1.5 bar(a) = 12 bar(a)
Pressione di progetto / Design pressure 8 bar(a) (¥ bar(a) + FV contemporaneo) / 7 barig) -8 bari{g)
Pressione d'esercizio/ Operating pressure 3 bar(a)
Temperatura d'esercizio/ Operating temperature (4.5 K
carico neve [ Smow load gssenti (installazione interna) ¢ none (indoor installation)
Carico vento / Wind load assenti (installazione interna) ¢ none (inmdoor installation}
Peso a vuoto [ Empty weight & TON
Peso in prova J Test weight 6 TON
Carico statico - installazione orizzontale / | sui punti H - [I] - | 0.4 TON Longitudinale
Static load horizontal set up an ﬁ - E - points 6.0 TON Verticale
Carico statico - installazione verticale [ 6 Ton x 9.81 N suli punti E| - |E| -
Static load vertical set up on ﬁ - W - [ points
Carico magnetico interno [ + 100000 N lungo la direzione £, su area centrale POS 152 o 16
Internal magnetic force
Volume libero imterno / Free internal volume 102 L
Sovrasp. di corrosione (int & est) / Corrosion|O
allowance (int & ext)
Eff. giunti saldati / Weld seams efficiency 0.85
Dispositivi di sicurezza |/ Safety devices wvalvole di sicurezza : lato bocchello Afnozzle A side PSV = 4.7 bar(g) note 3)

safety valves : lato bocchello B/nozzle B side PSV = 5 bar(g) note 3)
Accelerazioni durante il trasporto [ transport ({ax,ay,az) = (1.5g, 1.5g, 1.0g)
accelaration
CATEGORIA PED IT - MODULO A1
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QUALITY CONTROL PLAN

PCQ 9012361

ASG ID (drawing N /serial N.)

Piano Controlle Qualita Customer IID: INEN Sheet 1/ 7
Commessa { Joh : TITSCORAP COMPONENT : Nipale
PROJECT NAME DISCOERAP CONSULTANT CUSTOMEER APPEOVAL
CUSTOMER INEXN LANGUAGE Italiane / Englizsh Date/Signature
Customer Order n. 2007 Motification period

ASG Superconductor: 5.p.A reserved all rig = in this document and im information contaimed therein. This dorument does not relisve the Supplisr of the responsibility 1o perform all m2sts and inspections necessary 1o assure the

PFeproducton, vse or disclosure to third panies without awthorzty ts smictly forbidden. compliance of the supply with the contractoal and legal enzagements
STATUS SiEmanire REV Change Description
PREPARELD: GQL F. Terzs o Fixst issae
QUALITY DEFT: GOL F. Terzi 1 I . |
R Feve— 5 Main Manufacturing Steps: —
ERISSION DATE: 26.10.2009 ]
LEGENDA L - .
TEST FPERFORMED BY / TEST ESEGUITO DA WIT! 1 . CO I I M an u faCt u r I n g ]
COLUMN "L" = A _
ARG = ASG SUPER/.CONMDUCTORS COLUMN "K" = -
TARCGE" = ASG SUB-SUPPLIER. COLUMN "I = 2 . CO I I arl n g :
COLUMN "W" = ]
CONTEOL EEFPORT CODE / CODICE FAFFORTO (CR.CJ WITINESS CODE

"R"= | TESTREPORT ./ RAFPORTO DI CONTROLLO "iork” | WITHESS OR 3. Half YO keS Assembly _

"V = | INTERNAL VERIFICATION ~ FERIFIC INTERNA PRESENZLA Q]

A" = | TEST CERTIFICATE  CERTIFICUTO DI PROVA

“B"= | ORIGIN CERTIFICATE / CERTIFICATO DI ORIGINE "N"= | NOTIFICATIO 4 CO I d M ass CO m p I etl on _

“Ur= | CEELIFICATE UF CUMPLIANUE fUERE, DN OUNFURMITA SHT= |HUOLLPOINY .
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"D"= | DOSSIER OF ISSUED CEETIFICATION / DOSIIER CERTTF,
“w"= | MANUFACTURING STEP / FL45E DF MANIFATTURA
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CONTEOLLO AMATERTAIITE ATTEEZZATURE FER
1 AVVOLGIMENTO BOBINE | CHECK OF MATERIAL AND
TENITA FidR 0T BTV
Covmalle visivo & dimevsionale cave solate | Fisual and dimensicnal dec. Fomitore / Supplisr doc E
11 N
check of isuisted cable
13 Covmolla docunentazione QA cave tsolate isalate [/ QU4 dee. checkalf dec. Fomitoee / Supplise doc W
' imsniated cably
13 Covmalla visiva e dimerstonale deampiavi di eets @ reteline isolao dec. Fomitore / Supplisr doc B
' Fizeal and dinensional check of end tpacer: and Cu wadge
Cormolle vistvo della pulizia & del posizicwamento del mandring, delle v
14 amirie, delle vind, degli skim di proreziove e dat coppd / Fional check of
cleaness af wirding tool: and compongnts

ASG Superconductors s.p.a. si riserva tutti i diritti su questo documento che non puo essere riprodotto neppure parzialmente senza la sua autorizzazione scritta
ASG Superconductors s.p.a. reserves all rights on this document that can not be reproduced in any part without its written consent

i

R.Marabotto
05/11/2009




ASG

Superconductors

1 17 AVVOLGIMENTO [ Isr FINDING

Formarura salto straw e stagnanos stabilizzatore in rame | Laper jump i1
21 shaping aud brazime af Cu stadilizer

Conoollo dirssesicmla durans svvolgimenme [ Dimernsional check of W
12 ot during winding
Conmollo dimensiomls della bobina 3 five avvolgimento [ Disensional E
2.3 check of cotl af the ad af winding
Controllo dimensiomls salto d strato S Dimenstona’ check af wvar fump
1.4 Test elemwrici: resistenza / Elecirical fest: pesisiance E
3 POLIMERIZZAZIONE E FINITURA 17 AVVOLGIMENTO / 5
POLIMERIZATION AND FINISHING OF Isf WINDING
a1 Folimerizzazione: conmollo de. ciclo e registrazione dei paramsmi E
Hodrmerizaiion. chedk of process and recerd gf parameners
32 [mpregnazione delle testaie: raziswazione parameiri @ confrolly visive i
' Impregnaion af coil @nds: recerd of parameters and visual check E
33 Sragnstur: stabilizzatore di rame par nacia elartrichks i

Brazing of Cu stabilzer for elacirical exic

4 TEST 5U 17 AVVOLGIMENTO / TEST OF Ist WINDING

Conmolle dimensionala dellz bobina dopo polunerizzazions E
41 Dimenzional check af coil gfter pelimerization
12 Misura medulo di elasticita | E-modulus measuremenis E
Test elamrict: resistanza induttanza, isolameanto meerspirs (Impulse E

4.3 tast) [ Electrical tesr: resiztance, inductance, imfariurn msniation
i’
{Impulza rast)
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] COLLARAGCIO / COLLARING
5.1 Conmollo visvo e dimenstonals lemdering collard © Fisued and E
' dimensional check of collars
5.2 E-:.I.;EL'EI]]I:I documpentaziens G4 lariering colan / 94 doc. check of doc. Fomimnre / Supplier doc W
calars
5.3 Copmollo vistvo ¢ dirnenstonals beam tube £ Fiswal and dimensional 2
) Lt d o o Ll
6.4 Conmollo documentazione QA beam tube | U doc. check of beam mbe | doc. Fominore [ Supplier doc W
Cemmalln viesn e dimenainniala chisvetta (10200 & fozli di proteriona E
B.5 Fizual and dimensional check af clamps (1022} and coil profeciion
Shegis
g6 Conmollo dooumentazione QA choavette e fogli di protezione /04 doc. doc. Fomitore |/ Supplier doc W
check of Clamps and coll profecicn Iheets
5.7 E:IJ_:lira.ggjn:l p:E]:im:.um con msermento chiiveme provvisorie i
Preliminary collaring
Teat alarrict dopo collsraggio praliminare: resistenza. indurtanTa, R
5.5 izglamento ivterspira (Impulsa test), isolamento conromassa | Elscirical
' tesr qiter preimingry cellaring: resistance, mauctanca, MIerTLrH
imsulaiion (Irpuire resil ground msulanon
Lest elemincl stumentanone dopo collara ggio prelmimare: sondse Hall, 1.4
B0 prese di tensione, OH: ' Elecirical rest of gouger gqifer preliminary
colaring Hall probes, F-taps, OFES
Callaragzie: contralls procacio & ragiswazices paramert [ Collarng: fi
B.10
check of process and record of paramaters E
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9 CONTROLLI FINALI S5UL MAGNETE COLLARATO / FINAL
(HECK OF COLLARED COIL
01 Cowmollo dmewsionas della booing dopo collaragzio /) Dimensional

) check af call qiter colarimg
Test elantrict dopo colliraggia: esistenzs, ndumanzs, isolamenso
imarspira (Irapulse test), isolamento contromassa |/ Elacirical fesr after

8.1 callaring: Fesisiance, ductance, mrerturn mrulation (Iwpulze
fesr), ground inswlation
Test elamrict stumentazione dope collaraggio: sonde Hall, presa di E
0.3 tewsivae, OFs 0 Efeciritad fead of ponpes offer cofluring. Huil prodes, F-
faps, OH:
9.4 ‘.‘-dl_s;ure mag_:!.e:che dipalo collarzo / Magmelic mearuremanis of E
callared carl
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10 ASEEMEBLACCIO ClOCO BMACKETICD / MACNETIC FOEKE
ASSEMBLY
101 Copmollo visio e dimepsionals laniening per giogo meznetion [ Faual E
) and dimensional check of laminaions for megnelc yoka
102 Copmollo dooumentazione A lamienind per giogo magnetico [ 04 doc. | doc. Fomitre | Suppier doc W
- check of lammations for magnetic voke
103 Conmolle visio e dimensionals pacchd lamienind semisipge L=8G51mm E
. meznetios S Frrual and dimensional check o Im packs for half veke
104 Conimolle documentazione di QA pacchi lanterind semyrioso maznetice | doc. Fomitre | Suppier doc W
. Od doc. check 305mm paocks for half yoke
10.E [:.'_"I;I:I.'EI].]I:I visivo @ ditpensionals bo scambatere di calors |/ Fisua! and E
dimensional check af heat exchanger tube
Copmolle dooumentazione di QA mbo scambiatore di calore Q4 doc. dopc. Fomitire | Suppier doc W
10.6 check of heat exchanger fube
Conmollo visio ¢ dimepsionale “C7 clomps® (saperfice interno celle 24
10.7 SO magnetics [ Frua and dimensionad check of "C 7 clamps ™ inngr
sirface check)
106 L';:!;l:n:l_]]n docurpentazions QA “C7 clamps” magpetico )/ 04 doc. check | doc. Foruitre | Suppder doc W
of "C” clamps
Amemblazeie semistogo mferiore; confrolll dimensional su sectord di i
109 semiziozo duranee aszemblagsio /Lower hallveke assambly E
dimensienal ¢heck during azsembiy on secters of halfwoke
[nserimento bobine nal semizgioge inferiore / Coil assembiing infa lower i
10.10 i
half yvoke
Asszmblazrio semigipgo supenore; controlli dimensionali sn setfon di i
1011 |zendzioge dursnee aszamblaggio / Upper halfveke arsembiy E

dimantinnal check dumme autembiy on secinr qf hafweke
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11 CONTEROLLI FINALI SUL SISTEMA MAGNETICO f FINAL

CHDCE QI MAGNETITC STSTEM

Conmralli dimensionali sl sistema mazpetics | Dimensianal check of E
1L HISERETIC SVSIETH

Test eletirict bobina: rasistenza, induftanza isolamenio interspirs E
112 {Impulse test), 1solamerto conmomassa [ Elecirica! fesi af coil

- renstance, induciance, mieriuwm foplation [fmpulze fertl, ground

irsnlaiion

Te=l eleiinic i sirunnenigeivme, sunde Fall, prese di eosinme GH- E
11.3 gl L J— Ty r T fmme -

Elvetrical test of panee:, Hall probes, F-raps, OH:
1.4 Wlisure maznatiche prelmmart / Frelfminary magneiic meqruraments E
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L2 ASSEMELAGCIO MASSA FREDDA / COLD MASS ASSEMELY
12 Conmolle visivo e dimessionals semizusci / Fizual and divnensional E
o check of Ralf thells
12,3 Cootmrollo doommentazicne QA semizuscl /| 04 doc. check of halfshellz | oo, Fomitore / Suppier doc W
17 3 Aszemblageie sistema maFnetioo-iamignsct superiore ¢ inferions i
o Arzembly af magneric syzrem and ypperfower half shells
1 Saldature lonzitudzali: controllo processo @ reElElraziome ParsLLairl i
o Loagitudinal weldimg: check of process and record of poramaters E
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