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The Temperature margin is been evaluated! as discussed below-

Assumptions-

1.  The Current to field data for Ic is taken as 1.6kA at 4.2K, 4T (Grade B Conductor) and 2.0 kA at 4.2K, 5T (Grade A
Conductor)

2. The Temperature margin with ~0.9K is evaluated for the defining the operating current and temperature with Iron as in
the system configuration HALL D magnet.\

The plots are drawn for the following conditions-

a. At42K,Iop=1500 A (Min. temperature margin 0.76 K in Coil #1)

b. At4.2K, Iop =1450 A (Min. temperature margin 0.93 K in Coil #1)

c. At42K, Iop=1400 A (Min. temperature margin 1.10 K in Coil #1)

Suggestion -

1.  With the team recommendation having 0.9 K as a minimum, Iop =1500 A even at 4.2 K is not advisable.

2. The scenario of running the magnet up to 1400 A at 4.2 K qualifies the team recommendation and could go up to 1420 A
at 4.2 K momentarily as required for mapping.

Note:

a. The margin is about 0.9 K in all cases and is reasonable to say and concurs with team recommendation on 11th June 2013.

b.  This needs to be looked together with the calculated data reported on 31st May 2013.

1 The error in field calculation for 1500 A is corrected to 3.03 T from 3.30 T - P Ghoshal
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Table 1 - Calculated data for the Temperature margin at 4.2 K operation (with a margin of 0.9 K-Target)

HALL HALL

D D 4.2 K, 1500A 4.2 K, 1450A 4.2 K, 1400A

Rev

Ic (at Temp Ic (at Temp Ic (at Temp Target
Bmax Bmax) % of Margin | Bmax Bmax) % of Margin | Bmax Bmax) % of Margin Margin

Coil Coil (T) (A) SSP (K) (T) (A) SSP (K) (T) (A) SSP (K) (K)
1A 1 2.97 1862 80.56 0.76 2.85 1891 76.68 0.93 2.72 1924 72.77 1.10 0.9
1B 2 2.91 1876 79.97 0.79 2.81 1901 76.27 0.95 2.69 1931 72.49 1.11 0.9
1c 3 2.25 2042 73.46 1.12 2.16 2065 70.21 1.27 2.08 2085 67.14 1.42 0.9
1D 4 2.07 2087 71.88 1.21 1.99 2108 68.79 1.36 1.92 2126 65.86 1.49 0.9
1E 5 2.58 1958 76.60 0.96 2.48 1984 73.07 1.11 2.38 2010 69.67 1.27 0.9
1F 6 2.80 1903 78.81 0.85 2.69 1931 75.08 1.01| 2.564 1963 71.31 1.18 0.9
1G 7 2.79 1907 78.67 0.85 2.68 1934 74.98 1.01 2.56 1964 71.28 1.18 0.9
2A 8 3.03 1846 81.27 0.73 291 1876 77.30 0.90 2.81 1901 73.64 1.05 0.9
2B 9 2.85 1892 79.28 0.82 2.73 1921 75.47 0.99 2.63 1947 71.92 1.14 0.9
2C 10 2.83 1896 79.13 0.83 2.72 1924 75.37 0.99 2.6 1954 71.64 1.16 0.9
2D 11 2.73 1921 78.08 0.88 2.63 1947 74.49 1.04 251 1977 70.82 1.20 0.9
3A 12 3.07 1835 81.76 0.71 2.95 1866 77.71 0.88 2.81 1901 73.64 1.05 0.9
3B 13 2.90 1878 79.86 0.80 2.78 1909 75.97 0.96 2.67 1936 72.30 1.12 0.9
3C 14 2.80 1903 78.81 0.85 2.7 1929 75.17 1.00 2.59 1957 71.55 1.16 0.9
3D 15 2.63 1946 77.09 0.93 2.53 1972 73.54 1.09 2.43 1997 70.11 1.24 0.9
4A 16 3.46 2580 58.14 1.55 3.32 2632 55.10 1.69 3.15 2695 51.94 1.85 0.9
4B 17 4.53 2177 68.91 1.00 4.35 2246 64.57 1.17 4.16 2317 60.43 1.35 0.9
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Table 2 - Calculated data for the Temperature margin at 4.5 K operation at 1360 A

HALL D | HALL D 4.5 K, 1360A
Ic (at Temp

Bmax Bmax) % of Margin
Coll Coll (T) (A) SSP (K)
1A 1 2.67 1796 75.71 0.91
1B 2 2.63 1806 75.30 0.93
1lc 3 2.03 1955 69.57 1.23
1D 4 1.86 1997 68.10 1.31
1E 5 2.324 1882 72.26 1.08
1F 6 2.52 1833 74.18 0.99
1G 7 2.51 1836 74.08 0.99
2A 8 2.73 1781 76.34 0.88
2B 9 2.56 1824 74.58 0.97
2C 10 2.55 1826 74.48 0.97
2D 11 2.46 1848 73.58 1.02
3A 12 2.77 1772 76.77 0.86
3B 13 2.61 1811 75.09 0.94
3C 14 2.53 1831 74.28 0.98
3D 15 2.37 1871 72.70 1.06
4A 16 3.11 2505 54.29 1.63
4B 17 4.08 2148 63.31 1.15
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Figure 1 - Data plotted from Table 1 and Table 2.
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Plots and data calculated earlier and reported on 31st May 2013

Table 3 - Calculated data for the Temperature margin based on Alcorn et al Conductor Specification for a few operating cases

HALL D |HALLD 45K, 1500A 46K, 1500A 465K, 1400A 465K, 1350 A 45K, 1350A 465K, 13004 465K, 1250A
Ic (at Temp lc (at Temp Ic (at Temp Ic (at Temp Ic (at Temp Ic (at Temp Temp | Target
Bma) Margin Bmax) Margin Bmax) Margin Bma) Margin Brmax) Margin Bmax) Margin Ic (at Margin | Margin
Cal | Col [Bmax(T) (A) %ofSSP (K |[Bmax() (A) %ofSSP (K |Bmax() (o) %ofSSP (K} |Bmax(T) (A) %ofSSP (K) |[Bmax(T) (A %ofSSP (K} [Bmax() (A) %ofSSP (K} |Bmax(T) Bmax)(A) %cfSSP (K) K
1A 1297 13 &b 047 | 297 1677 8946 037 | 272 174 8169 066 | 263 176 TTr 081 | 263 1806 7474 0% | 253 1760 7384 096 | 243 U8 03 Ll 1
1B 20| 290 13 8631 050 | 290 1600 8875 040 | 269 11 8134 067 | 26 U3 T 08 | 26 1814 T4 097 | 25 168 T3H4 097 | 24 1 6974 113 1
Ic 3025 1900 7895 083 | 225 182 8097 073 | 208 1870 7483 097 | 2 1891 7140 LU | 2 192 6880 126 | 193 1908 684 125 | 186 195 6493 138 1
i) 4| 200 194 TTI6 092 | 207 1896 7909 082 | 192 1910 739 105 | L& 198 7004 118 | 185 2000 6752 133 | 178 195 6685 13 | LM 192 6371 146 1
1E 5 | 258 1818 8253 066 | 258 1771 847L 056 | 238 1797 789 082 | 229 1819 7420 097 | 229 1890 7141 112 | 22 1839 7069 11 | 212 1860 6716 126 1
IF 6 | 280 1764 805 055 | 280 17 8§73 046 | 2564 12 90 073 | 247 175 7605 088 | 247 1846 734 103 | 238 ;o7 723 103 | 23 187 6880 L1 1
16 T | 219 1767 8489 056 | 279 1720 8719 046 | 256 1753 7986 074 | 247 175 7605 088 [ 247 1846 7314 103 | 2378 1798 7231 103 | 229 1819 6870 118 1
A 8 | 303 1641 oL44 044 | 303 1595 o407 034 | 281 16% 876 061 | 271 1716 7866 077 | 270 1786 7h57 091 | 261 17AL 7468 0% | 251 1765 7081 107 1
B 9 | 285 1793 859 053 | 285 106 8792 043 | 263 1736 8065 070 | 254 1798 7679 085 | 254 189 7383 100 | 244 1783 7293 100 | 23 1805 6926 115 1
| 10 ] 283 156 84l 054 | 288 1710 8774 044 | 26 1743 8031 072 | 250 1765 7647 086 | 251 183 7353 100 [ 242 1787 72713 100 | 233 1810 6908 116 1
D | W 273 1el 8L 059 | 273 17H 8648 049 | 251 U765 7930 076 | 243 U85 7hE3 090 | 243 186 7275 105 | 234 1807 7LM4 105 | 25 189 683 1N 1
A | 12| 307 16% 8842 041 | 307 1650 %090 03 | 281 162 8276 061 | 270 176 7866 077 | 270 1786 7hAT 091 | 260 1ML TAE8 092 | 251 1765 7081 107 1
BB 20 1730 865 050 | 290 1693 8862 040 | 267 176 8L 068 | 258 148 T2 083 | 258 1819 743 098 | 248 13 B0 | 239 1% 6964 113 1
[ 4] 280 64 B0 05 | 2800 1717 873 046 | 259 1746 8020 072 | 249 170 7626 087 | 249 184 7333 102 [ 24 1792 ™53 102 | 231 1815 6889 LN 1
D | K| 263 186 8308 064 | 263 1759 820 054 | 243 U8 7843 080 | 235 185 7480 094 | 2% 1876 7198 109 | 226 187 7L6 109 | 217 1849 6761 LM 1
A [ 16 | 346 877 6311 126 [ 346 2309 6496 116 | 315 238 5864 141 | 304 248  %h6L 153 | 304 231 B34 168 | 29 A7 h260 166 | 281 %12 A7 178 1
B | 17| 453 198 571 071 | 453 1916 7830 061 | 416 2019 6933 090 | 401 2074 6500 105 [ 400 274 6210 120 | 38 2129 6L07 120 | M uB 5B 1B 1
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Figure 2 - Data plotted from Table 3
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