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The power Supply, E. was used simply ta provide the initial
operating current for the magnet. The power supply series resistance,
RS, was chosen tabe 9.9977 X 10" ohm so that the total resislance
that the power supply sces is exactly 10°3 ohm, Inthis way. the power
supply voltage is simply the operating current divided by 1.000.

The dump resistar, RO, has the apprapnate value to gue a max-
mum dump voltage ot 1.000 voits for alh magnets but the soenoics,
The solencid dump voltage 5 200 volts

The res:stor. R, functions as a switcning resistor 10 divert the cur-
rent in the dumped magnet 10 pass through the dump resistor. The
mtal vaye of R was 10°3 cnm. As 5 expiainec later. i resistor
switcred from 108 10 107 ohm wher = 5 Zesred to oumb irat 24
scular magret

Maznet nguciance 5 representat oy the nculter. .
resistance of each magnet was sef al 15'7 onm. whic seems a
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numoer of Spices within tne winding
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Results
Cperating current values for magnels within the MFTF-E magrer
system are listed in Tabée 1 for the operating mode where the cental,
on-axis magngtic field is 1.0 Tesia, The table includes vaiues of e
operatng cunrents. Table 2 presents the seff- and mujual incuctances
of atil magnets of the MFTF-8 magnet system,

Tahte 1. Cperasing current of magnets in METF-B maznet system "ar 2 cowee;
Jwld of 10 Tesia.

Coil Ops+ating Cumrent 14)
M3 3418
M2 5.207
M 5207
Tt 6431
§7 2.389
3¢ 283
85 2.668
34 2,663
83 2,683
§2 2.668
§1 2.668
14384
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Table 3. Induced currents due :0 dump of T1 anfy.

oy IV

Induced Current (A} g |/
Coil Iy 3 (%) (3%¢)
M1 5,207 140 2.69 €0
m2 5.207 30 .58 40
57 2.589 m 29.0 80
S¢ 2.631 100 380 6C
85 2,663 20 PRE] g0
159812

e 5. Induced currents due 1o Sumubiareous dumg of M1 M2, and M3,

induced Current (Al akly Toeax

Cail Iy Al %) 1$8¢)

T 6431 37 582 128

57 2.589 31 12 20
1338413

ea.ncrease in current, Al; the percentage increase of ocerating currer?
that wne i represents; and the time at wiich the geak curent gecurs
after muaton of dump. Any percentage ncrease ol less than § 5% :5
ne! #2ooraec
Tane 3 Iresents results of SumIng wc Iterant rouaIngs S
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Figure 3 Temporat benavior of cutrent n solenord §7 agter tiation of o
dusrp of sienouds 51 through 6.
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Simuitsnecus dump of M1, M2, and M3 is summanzed in Table 6.
Only transition cod T1 and sclencid ST are alfected. The transition coll
sutfers the largest cument increase, but even that surge amoun!s to
only 6% over normal operating current. Figure 7 Mustrates the temporal
behavior of the current in T1 after mitiation of the guma.
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stances. show increases of 20% ar 25% over the normal gperating
curent. Tn's large nduced Cusrent can have two deleterious effects.

First. re mduced current may iead to a total current in the coil that
exceegs e cnlical current of the conductor, leading to a guench of
the concuztsr and. consequently, 10 an emergency cdump of the
magnet arigcted. in MFTF-B. exactly this scenano can take olace in
solenoiz §7 Steps 1o requce *he wduckd cument that can be taken
are: (1) :nzrease the numeer Of iwms in S7 o0 lower the operating cur-
rent, (2: recuce the cump vollage of S7 and the other magnats closely
couolec 1o ¢ or (3) a combinatan of Mese metnods

Trhe sec2nd geletercus cansequence of such large inauced cur
renis i5 mas 2ectromazelc loaas an the magnet and conducter may
DECOMe exCessne Tr5 Sould SCse a serious threat to edher the suc:
wraniniagel; o the magnet 3t ine stat2 of stran of ine concycter Q!
S0uTsE 3 2eswer ‘uity 'ne tuestion of whether the 2lecromagnenc
‘cags a8 tsC 2132 Ine wowa nave 10 caicuiate the total magnalic hets
anine LT o Seaw fument

Anpiner consesuence of Muludl couping 8 that the curren: decay
time consiants of the Cumpea magnets tend to increase. This lengthen-
ng of ma sscrarge pme resylts n a small .ncr2ase n conaucler
atiaga) s temperatura r 3@ Qur tre nse 1o be exdected n oumping a
sz, miic#l In WFTT.3 re nz-zase 5 cetween 3 ang TOK
ZEzenc 3 1t iNe Tagrel AT Jum SIGUCIng.
Sreseriec n " § Saser (e results Sf a computer stuly ¢
s =g MFTT-3 magnet sysiam Ths iyoe cf nvestge:
7.1 7 ET, Magre! sysiem Corsishng of cours e
e TE37el ZREGNer inat IncuCeS Surrenis 32 <37
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