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Abstract

In SST-1 Tokamak there are four numbers of PF#4, 5 superconducting

interpancake joints. Low resistance joints have been made on each PF#4
and PF#5 coils with copper 1o SS welding. In order to make these joints
helium leak tightin Supercritical operating conditions of K and 4 bar joint
boxes have been realised and fabricated. These joint boxes are being
implemented over existing joints with optimised welding conditions. In

e
ensured at room temperature in vacuum and Sniffer conditions at 10°
7mblks and 12 bar. Details of joint box fabrication, implementation, its
optimisation welding with cable in conduit conductor (CICC) and quaity
control have been discussed in this paper.

Introduction

Poloidal field (PF) magnets of SST-1 are made for plasma shaping. In
1 there are nine superconducing poloidal fd cls. ut of nite PF
SC magnets only four top a

fabricated on PF#4, 5 magnels. Copper ~SS welding were adopted for
helium leak tightness at wo extiemities of each IP joinis. Copper ~SS
welding being dissimiar metal joints, hefium leak tightness of this joint is
very challenging. In order to overcome this problem @ joint box over the
existing jointhas been realised. These joint boxes have been implemented
over the existing joint in such a way that ts both ends have only SS-SS
welding instead of copper-SS welding. In this joint box welding one end of
the box has been welded with SS conduit of SC cable which requires.
welding process optimisation before actual welding. Superconducting
CICC has 1o be protected fom overheating in order to maintain its current
carying abily.

Joint box design

Joint box design & diven by operating pressure of 4 bar at 5K,
awilability of limited space between PF magnel winding pack and
existing joint, its implementation feasibilty without altering existing 1P

overheating and leak tightness of the weld joints at K. Presently, each

F4, 5 magnet consists three numbers of interpancake shaking hand
joints. The over all joint size comes out to be 360mm length X 37mm
width X 29mm height. The existing IP jointis shown in fig. 1. and Joint box.
assemblyover IP jointin fig.2.
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Fig. 2
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box fabrication

Joint boxes have been fabricated in IPR workshop from SS304L round bar
of diameter 90mm and 400mm length using several stages of machining.
Joint boxes have been fabricated in two parts caled top cover and botiom
cover respeciively. Joint box fabrication stages of top and botiom covers.
are shown below in fig.3 and fig.4Fabricated top and bottom covers are
shownin fig.5

PF#4,5 10p cover fabrication steps.
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PF#4 5 joint box 1op cover fabrication steps
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Jointbox top and bottom cover
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Welding parameter optimisation

Welding parameters for SST-L cable in conduit were optimised after
several laboralory ials, joint boxwelding on IP joints on spare TF coils and
it testing at supercrtical hellum temperature in operating current condition.

Following laboratory tials were executed:

dits "l
Insertion of d its welding
nduit

Insertion of ndits
welding i oo erwre
Insertion of sleeve over small piece of CICC and its welding with conduit
In above mentioned trials wekding current and temperature were also
monitored with thermocouples.
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Joint box assembly

PF#4 d actual top
‘and bottom covers along with hellum exit stub are shown in fig.6
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Fig6

Joint box welding

P joints. in

o 1P joints and

+ Installation of bottom cover over joint

+ Installation of top cover over joint

+ Dimensional checking of installed top and bottom cover as per drawing
+ Tackwelding of top cover with bottom cover

° jas flow rate setting

« Full welding with fller of top cover with bottom cover

+ joint boxends welding with CICC conduit

‘On going Joint box welding, welded joint box top, botiom and side views are shown in fig.7

Fig.7

Quality control

UT test of round bar carried out before start of joint box fabrication. In this.

Iaboratory in order to verify the elemental composition of round bar as per
ASTM standard. Low manganese ni ferrte (LMNF) filer wire was used for
all joint box tig welding. High purity (99.988%) argon gas was used for
welding and purging. Leak test of joint box carried out at room temperature
after welding at 12 bar pressure at 3.5 X 10-7mbl/s background.

Conclusion

Joint box fabrication carried out in IPR workshop from round bar of SS304L

with precise machining tools. Joint box welding parameters were optmised at
Isboror scailand par e cal e e elrer 7020 o)
argon gas flow=7-8 | r o limit superconductor
lemperate -100°C. Spare TF coll mm( boses feak tghmees venfed at 5K In
fully charged DC current (10KA) condition.  Hundreds of joint boxes of actual
TF magnets were also tested at 5K in fully charged DC current condition. PF
interpancake joint box welding carried out in optimised conditions. Joint box
leak test carried out 12 bar pressure at room temperature.
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