BP8.65:

CATIA-V 3D Modeling for Design Integration of the
Ignitor Machine Load Assembly® A. BIANCHI, B. PARODI. F.
GARDELLA. ANSALDO Ricerche, Italy, B. COPPL M.LT. In the
framework of the ANSALDO industrial contribution to the Ignitor en-
gineering design, the detailed design of all components of the machime
core |Load Assembly) has been completed. The machine Central Post,
Central Solenoid, and Poloidal Field Coil systems, the Plasma Cham-
ber and First Wall system, the surrounding mechanical structures, the
Vacuum Cryostat and the polyethylene boron sheets attached to it for
neutron shielding, have all been analyzed to confirm that they can with-
stand both normal and off-normal operating loads, as well as the Plasma
Chamber and First Wall baking operations, with proper safety margins,
for the maximmm plasma parameters scenario at 13 T /11 MA. for the
reduced scenarios at 9 T/7 MA (limiter) and at 9 T,/6 MA (double tul).
Both 3D and 2D drawings of each indiwvidnal component have been pro-
duced using the Dassanlt Systems CATIA-V software. After they have
been all integrated into a single 30D CATIA model of the Load Assem-
bly. the electro-fluidic and Huidie lines which supply electrical currents
and helium cooling gas to the cols have been added and mechanically
mcorporated with the components listed above. A global seismic analy-
sis of the Load Assmbly with SSE/OBE response spectra has also been
performed to verify that it 15 able to withstand such external events,
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Abstract

In the frame of the ANSALDD industnal contribution to the IGMITOR Fusion
machine Datailed Enginesring, sxtensiva design has basn carrad out on all the
main components of the machine core, tha Load Assambly.

The machine Cantral Post. the Cantral Solencid, the Shape and Equilibriom
coils, the Vacuum Vessel and supported First wall, the surrourding mechanical
structures, the Wacuum Cryostat and suppored Paolysthylane Boron composite
sheets for neutron shislding have been checked to confimrm they can withstand
with a proper margin beth the normal and off-normal cperafing loads ceming
from the maximum current scanano 11MAM ST, the raduced scanarii at BMAST
ard 7MAST, the Vacuum Vessel and First Wall baking cperations:

A global seismic analysis of the Load Assambly with 33E/COBE rasponze
spectra has also been performed in order to verity that the maching iz able to
withstand such esxternal svant.

In parallel 1o this design activity, 20V20 drawings of all the previcus singls
components have been produced with the usa of tha Daszault Systems CATIA
W softwars; finally. oncs thair design has been assessad and accepted from
EMEA, the customer, they hawve bsen all assembled in & unique 30 CATIA
modal of the Load Assembly. at thizs stage also the slectro-fluidic and fluidic
linas which supply eleciric current and gassous helium  to the coils have bean
added and mechanically integrated with the previous componants.
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Figura 1. Wartical Section ot the IGNITOR load assambly

Introduction

Tha complexity and extrems compactness of the lgnitor machine Load
Assambly (Fig. 1) has required a 20 medsling of all the componants which
mechanically interact sach other.  In parallsl to tha design actwvity, 302D
drawings of all the singls components have besn produced with the usa of the
Daszault Systams CATIA V sofware; finally, once their design haz been
assessad they have been all assembled in a unigue 20 CATIA modal of the
Load Assembly, at this stage also the slactro-fludic and fluidic lines which
supply electric currant and gaseous halium to the coils have bean added and
meachanically integrated with the previous componants.

Thiz 20 model has the following main functions:
1. werify the assembly saquencies of the componants:

2. point out mechanical clearances/inconsistencies at the intarfaces
batwean tham;

2. identify tha better layout of the alaciric and fluidic lines and thair supports
on the Load Assembly;
identify the layout of the machine slactra-magnetic diagnestics;

5. werfication of the design of the In vessel Hemcote Handling Systern
through tha simulation with tha use of virtual reality technigues of the

remote maintenance of First wall file carriers, IZRH and Faraday Shislds
components. maching diaanostics.

Central Solenoid Coils Sub-Assembly

The =2 coils are assembled arcund tha central stesl post of the machina (Fig.2). Tha
adopted machanical design allows far:

+an sasy assembling and disassembling of the central solancid and
componants;

+ a propar arrangement of the electrizal and hydraulic linss snsuring suitable constraints.

their related

The C2 coils {upper and lower] are maintained under comprassion by means of twao heads
aquipped with two spring washer systems: the first system to preload all the ceoils and tha
second to sat the position of the cenfral solancid with respect to the magnatic system and
keap it ralatively fixed.

The 30 model has allowed a dstailed study of the assembly of the TS5 14 coils on tha
Cenfral Post and on the axial spacer discs, the chack of the proper clearances betwean

tha axial alectrical and hydraulic lines on the groowes machinad on the Post ard the study
of their crossing through the upper and lower heads.

Una Sccigta Firmeccaniea



Machine Unit Module Sub-Assembly

The secord step on tha set-up of the global 30 modsl has bean
the 30 drawing of the machine 30° toroidal extansion unit
madule (Fig.3); it includes 4 C-Clamps (7.5° extension), two
toroidal fied coils, a vacuum chamber sector with supported First
Wall and tha radial and vertical supports. During the installation
on site the machine & assemblad by 12 unit medules (Fig 3.
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Figura 3. Machine unit meduls and 12 modules aszambly

Figura 2. Central solenoid Assembly with details of uppsr head
and alectric buskars



sedid owebokio jJepno ge(u s)o plei- |epioia) g eunbiy

“i5jEep ewos 10y s'g'g By
g8s) dn-jes sue JE|S0fiD BU] SPSUl SBUI| JIPIN| PUE DIPINj-CUj0EE 8]
pue Buipeiys uocgneau oy speeys eysodwos uoog eusjiyied|lo peloddns
pue jEpEodlny wnnsep ey ‘lepow e fguessy peo eyl sedwon o)

Sall| SIpIN|4-0J108 |3 pUE JEISOMD SUIUIE

spod [euojenbs Jequeysy wnnoey, pue peay Jaddn
A|QWESSE PIOUS|OS [BAUSD Y} JE 5|IE}SP SWOS PUE S8INJ2NAS SRISUI
ey jo BupuEjziepun Jepeq B 10} PEADLWIE] SS[NPOW £ UM MEIA
B ‘pEUElgo A|qwesse g eoym ey) ‘spoddns wegsds Guipeojsid
[BIpES By jo =SmEin ewos smoys 04 cpeppe eue Alquesse
go ey pue welsds Cuipeojaid [BIpRI Uy 'SEANjoNYs [EDIUEYDELW
ey spoo [Ewee Epioed eyl epoW JE SENPOW Jun gL
ey} dn-1g= souo ‘souenbes Ajquesse sys uo euyTewW Syt Bulmo)oq

A[OuEssy
S2INIoNAS [BlUBLDS A PUE 500 [BLLBIXT aulyIey




Figure 7. Yacuum Chambear cryogenic pipas

Machine Load Assembly 30 Model

The final 30 medal of tha IGNITOR Machine Load Asssmbly is the result of
tha pravicus sub-staps; Fig.3 show some pictures of the modal:

Conclusions

The IGNITOR maching 2D CATIA modal of the Load Assembly
has bean set-up resulting an useful and absolutely necessary
tool to design such kind of strucluras; its use for machine
machanical integration has proved the feasiblity of thes
design/assembly/in vessel remocte handliing operafions of the
machins,



