 our- S

MSTeR

A R “C

UCRIL- 85998
PREPRINT

A
r~

TRANSPORT/INSTALLATION NF THE MFTE MAGNET
AND MAGNETIC-FIELD MEASUREMENTS

C. L. Hanson, R. E. Hinkle, and . ¥, DePue

This paper was prepared for inclusion
in the Proceedings of the 9th Symposium
on Engineering Problems of Fusion Research,
Chicago, Illinois, October 26-29, LA81.

Nictaber 2, 1981

This is & preprint of a paper intended for publication in & journal or proceedings. Since
changes may he made before publication. this preprint is made availahle with the un-
derstanding that it will aot be cited or reproduced without the permission of the author.



TRANST D TNNTATT AT N

VoA Y

T A EE P el 0
et > iz B
- o
.
. s .
Tt 1t .
- ' : . . S e ' |
- . . . . fau
o e : [ e LIS
h - [N RS .
RN & - . e L XA \
\
o STyt
bl lﬁtu"
T ooe, were
ety 'VM:. V‘\

mber ot

PHREES
vermors
A, We=le)h=Eag-39,

1 oerioraeld

mapices
Liwreace L

S eparment ot Euergw o the
National Lasoratery ander contrace

| Crosswires o1 oo

DISCLAIME R

MEEE Y

|
I
LOMES L -

Adpastaine

e
Crasgenre gt
“hagnet
o o

~ Crosswires ¢t ym-yang
center
Tl Y MPTE alignuent systen

g

A


http://itpi.il

After the magnet was aligned, the entire transporter
and runway system was dismantled and removed from the
vessel. The remaining tasks required to make the magnet
machanically operarional were assembly of the current-
tead snhassemblies and connection of the magnet LN, LHe,
and guard vacuum lines to the facility svstems

Warm nippiig conststed of measuring the magnetic
frold ar low current (~10 A) to deterwine the centerline
ot the magnetac z-axis. A plate (V-ft wide by IN-ft
long} with A40 precisinn-Tacated holes was clamped to
the racwets of the alignment sviatem at [ne yin-yang

mirror piane 1n twa places and aligned to rhe cross-
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coater ot the

gagnetic fiels was measure! at each ole
prons gnd the resalts platiel 1o Jocate the
field at each mirror
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S1s magnet g

alane, Atk 4 P1-A curreat thrgh the Sond wears of
aach carl, the raaze v ongnets el recorfe] wis
hetwsen I oA At 0L

A dean, senedale-du alaninam pipe was magnted
throwh the ceater of
TUaXIS eanters previously estab-
A olall probe mounted

roa b was pliad throgn the pipe at incremental

novang and centerel ar the

mirroar notat mapnet |

ished tv the mapaiag procedura,

steps 1o measare the magaetic profile of the yin-yang
seacn: The roguits were  cmpared with calcenlations
Wraiaed feom the computer ode, BFFTL, The ratin

TOTWET fiee e fiedd ar the qirror noiat (B
1A e winmgane center A will o me daring the
magiet stirap and aperation heiguss eniv Aarrrar
Taelt eomeas e

Pl -rees

Pz B were mounte i oat
crroer planes taoeasare the pagnetie gi0)3 during

drones the

oAl ceer ol testiag of rhe yia-sang magnet.
s wit

Wwerate taoa vacaum 30d are thermally

vorediace Medt bass ta the magaet LN heat

Sl Dus arabes are wunted on cvatilevere s pipes
vtereet oy teame o lted U the vessel tlasr. The
totes sbeper aa e etetipatad aggnetic z-axes
R ! [ it tar correat. Recase tne
P e apraalds on whes apart s the
M . .30 tall carreary,
HET S R vin-vany 1lse Jchanges aceord-
T denets mlielsd measurements i 1058
. et me ased t 0 calenlate the central
ceevang el B S5 e ratiy determined by warm
g BERD Venatoms, The otner 1wn prahes are
Cole s wers vear e tapoand bateon of the raside ot

Botn prohes have a common
As

Ttaes 47 e areror plaae,
that 15 nolted tn the lower lobe,
Sureenat

mnting StruLtare

e ceadue e ereases, the lover lobe moves
1IS17, tn prahes Uy alse move.

Foasdgae e space Batwne the lager probe avd the
soul case Joes ast chan2e, an accurite measuremant nf
Stace the -ipper probe
aoves awav from che apprr fixed coil case surface as
tee ol tobes spread, tne axact corl displacement can
he ralcnlated from the magnetir field measurements of
the twa probes, These measurements will he also useful
in veritfving the calculated magnetic fiald values

abtained ustng the EFFL computer code,

sorl perfarmance an he made.

Yagnet Position Meagurements During

Started and Operation
atdrtep and Dperat

A roquirement for MFTF fusion-enerzy experiments is
that the magnetic z-axis of the magnets he hald to
within 2 c¢m during operating conditions. Changes in
the magnetic z-axis way be caused by: (1) vacuum pump~
dawn of the vessel causing the magnet mounting brackets
to move, (1) shrinkage of magnet and support itructures
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Fre, 1.
pornta during the aperation of the METF aagaec.

Magnetic-freld measarenents 2t ne mireer

lring ool down to temperatures, aad LV electromase
netic fnrces that taude the idhes £ woread apart. A
measnring svétem fFlp, o) that feterts <hanges 1o magne!

tobe positian during startup 40t owratjon has heen

in the Jaruum vessa',  Faght linear sorentgoa-

1nstalled

etors dro activated by clividual fegdweighted wires
connected to the iabes,  Toe potentiometsr mountinds
Are attarhed te hrackets taat are a part ! the vessel
fyundation suppurts. [herefore, tie horigontal distance
VBC) between the twn measuring devices rematns constant,
Bv measuring the legs of the triangles, ABC, befare
startup the true pasition +f point A can ha calculated
from the changes 10 potentiameter readings at hoaad -,
during startup and operation. A paint near
z-axis on each of the jour magnet lobes will ne
monitored to detect changes in position, rhe linear
potantiometers tan be read continuously 1 position
accuracy of 010 1n. and will operate successfully 1n a
vacuum at a 5-Tesla dc magnetic field.

Tne magnere

i

Conclusions

The MFTF magnet was successfully moved from the
fabrication yard to the MFTF facility tiilding and has
been installed in the vacuum vessel, This was a
formidable task because of the extreme weight (approx-
imately 400 toms with transporter) and size (~25-ft
diam) of the magnet. An alignment systam to estahlish
the mechanical z-axis of the yin-vang pair was used to
position the magnet in the vessel and to establish a
reference point for magnetic-field measurements {warm
mapping). Hall probes wece mounted at the mirror planes
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to mesaure the magnetic field during magnet operation.
Two prohes were mounted near the coil surfaces ta detect
spreading of the cot) lobes and provide dua for evajua-
tian f il performance. A linear potentiometer svitem
has vien 1natalled to measure changes nf loke prnrs
during startup and aperation. Information obtaiuel frow
thia test will be used to evaluate the magnet 1nstalia
tion and aligament requirements far the MFTE-B th0iaey
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