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Introduction & Test Plan-

Engineering Note MT 273-A (LBID-037-1) summarizes extensive measurements con-
ducted for the first TFTR Three Channel Deflection Hagnet (ilagnet No. P). A
tenative test plan for measuring four additional magnets was distributed in our
December 11, 1979 memo to Ken Lou. Subsequent discussion with Ken Lou resulted
in an increase in the number of measurements as listed below:

1. Measure By(O,G,O)*,for magnet currents of 0, 100, 200, 300,
400, 500, 600, 700, 800, 900 (Amperes).

2. Check the polarity of By.

3.. Determine coil resistance by measuring potential drop across
each coil pa*r for the coil current levels in 1 above.

" Measurements were to be made for each channel for a total of 12 sets of data
with an overall accuracy of = 1%. There were no "field-profile" measurements, be-
cause fabrication tolerances were adequate to assure adequate similarity to Magnet ' -
No., #. There are no Hall probes installed en Magnets 1 through 4.

Results

We have attempted to display the data so that each of the sections of Magnets
1 through 4 can be compared with the Center Section of Magnet No. 2. Figure 1 is

~a plot of B, (0 0,0) vs. I. The curve plotted in Fig. 1 represents the average of
11 sect1ons of Magnets 1 - 4 (The Left~Hand Section of ldagnet WNo. 3 is not 1nc1uded
in this average because it was measured at different values of magnet-current than
the remaining sections of Magnets 1 ~ 4), The points plotted in F1g. 1 represent
measurements of the reference magnet (iagnet o. P - Center Section).

In order to display small variations between data-sets, the remaining plots
are of the quantity (8 - 3.15 * I) vs. I, Figure 2 shows a point-plot of all the
data presented in this note superimposed on a curve representing the Center Sect1on

- of iagnet p. The dashed lines represent a deviation of + 1% of By(0,0,0) from the
curve representing the Center Section of ilagnet p. Eacn magnet data is also plotted
separately (with the same reference curve) as siown by tne figureseiisted_in Table 1.

* The coordinate system is described in Reference 1 (Page 8)
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S : o Channel :
Figure Hagnet CLHS CEN RHS ¢
3 0 X 0
4 1 X 0 +
5 2 X 0 +
6 3 X 0 +
7 4 X 0 +

Table I
Hote: There were no’meaSurements'of-Magnet Ho. P RHS (Right-Hand Section).

Data Analysis and graphs were prepared with the ald of the Tektronlx Computer

ilodel No. 4051 and Tektronix Hard-Copy Unit Model No. 4631. _
Table II is a guide to the data included in this report. Table III shows the

data selected for the center section of Hagnet De
For completeness we include a plot of B/I vs. I (Fig. 8) in wh1ch all the
points are plotted along with a curve representing the 11 section average shown

in Fig. 1.

Test tqp1pment

Figure 9 snows tne test equ1pment used for the measurements of Magnets 1 - 4.
- The Hall-Probe was located at (0 0,0) by means of the fixture shown in FJgure_IO
Figure 11 shows the power & 1nterlock c1rcu1try used for these tests.

Ulscu5510n o _ v
- The slope of theféir?gép-line* is 3.198 (Gauss/A) for a gap of 16.51 cm and

21 turns per pole. e chose a value of 3.15 to calculate B = B(I) = 3.15'* I. For

»the:grabhica1 comparisons in Figures 2 through 7. The value of 3.15 gives.adequate

resolution of differences with a'mohbtonic curve, (The‘factbr of 3.132 mentioned
in MT 273 was simply the best straight'line fit for data points up tbv700 A, ).
The measured coil resistances for all sectlons of Magnets 1 tnrough 4 are

0.0200 = 0. OIQ over. the range of current 0 <1 < 900A.

-i{G/i\,] =Dy 1,257 W' = 3,198 [G/A]

fo, turns = 42

Gap Dimension = 16.51 cm

w2
it
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It should be noted that, during the measurements of Magnet @, 1) no measurements
were made in the Rigiht-Hand Section and 2) the Center Section was energized While
the Left=Haneé Section was measured and the Left-Hand Section was energized while

the Center Section was being measured (see note Fig. 3).
of iagnets 1 - 4 only the section being measured was energized.
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DISTRIBUTION OF MUMBER AND WHICH GAP IN THE C# ARRAY

LIST 50068, 6000

5888 FOR N 1 TO 381 STEP 208

- 9085 XK$=SEG(C$,N,18>
3888 PRINT X$ -

3018 NHEXT N

5815 EHD _
BYEEENLUNEREERERBRAR
RUN 5608 -

2-1  MAG #3 LHS
2-2  MAGE 3 RHS
2-3  MAGE 3 CEH
2-4  HAGE 4 RHS
2-5  HAGE 4 LHS
2-6  MAGH 4 CEN
2-7  MAGE 1 CEN
2-g  MAGH 1 LHS
2-9  HAGH 1 RHS
2-18 HAGE 2 RHS
2-11 MAGE 2 LHS
2-12 HAGH 2 CEN
2-13 MAG# B CEN
2-14 MAGH B CEN
2-15 MAGE 6 LHS
2-16 AUERAGE 11
GEENSAEERONTEREREAR

Table II

\vvvx.'vx.'\.fvvv'\.

‘OHLY AT 150 AMP STEPS

'
) FLUX DEWSITY
" THESE RUNS )

: ) WITH HALL PROBE
ARE WITH 108 ) |
S . ) JANUARY 1988

AlP STEPS, )

IHCLUDENG ZERO. ;

O CURRENT IN-OTHER GAPS. -
'WITH LHS GAP AT MINIMUM CURRENT > MWITH SEARCH
WITH LHS GAP AT 300 AMPERES ) COIL

WITH CEH GAP AT 188 AMPERES » OCTOBER 1978

DATA STORED ON FILE #2 OF TAPE 11  1/16/80

List of Data on LBL Magnetic Méasurements

. Enéineering Cassette #11
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SER.® 2-13 MAGE @ CEN PTS ARE MAG & © 8 /78/10/11 0.1 T/KG

DATA . CURRENT B(8,8,8) B-3.15%1 Bs1-
PT (ARP) (GAUSS) (GAUSS)  (GAUSS/AMP)
1 86.8 271.8 . 8.9 3.160
2  108.8 319.1 - 4.1 - 3.191.
3  2080.8 .628.6 -1.4 3.143
4 3608.0 - 940.8 ~-4,2 3.136
9 400.8 - 1253.1 -6.9 34133
6  500.0 1565, 8 -9,2 3,132
?_ 688.8 I 18?4.5 -15115 3-124
8 7809.8 - 2180.6 ~24.4 3,115

18 858.06 2631,.2. -46.3 3,096

11 968.8 1 2786.8 -54.2 3.0908

12 958.0 2927.9 -64.6 3,082

13 o08.0 1582.4 7.4 3,169

Table III  Data Selected to Represent
the Center Section of Magnet §

“(Reference Magnet)
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