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Abstract:

Fermilab is involved in the development of high field accelerator magnets for a post LHC high energy hadron collider. These magnets use Nb3Sn superconductor technology. Nb3Sn is a brittle material and it is yet not well known how much it will be affected by stress/strain during a magnet quench. Rapid thermal expansion of conductor during a magnet quench can result in permanent critical current degradation and thus affect the performance of a magnet. Especially for the design of efficient quench protection systems it will be necessary to define the maximum temperatures that can be attained in the coils during a quench. Although critical current versus strain data are well known for Nb3Sn, little is known about how to apply these limitations to the case of a cable thermally expanding in a magnet during a quench. To measure the effect of the thermo-mechanical jolt exerted on the conductor during a quench the following experimental approach is proposed.  
1.0
INTRODUCTION

During quenches in superconducting magnets, parts of the coils can reach very high temperatures if the proper protection measures are not taken. But even in the case of actively protected magnets it has to be determined which level of temperatures and voltages can be sustained by the magnet parts. Especially in the case of magnets using Nb3Sn superconductor, an additional complexity is introduced via the brittleness of Nb3Sn, which can, under the effect of stress, be permanently degraded in its current carrying capability. Simulations of the quench process for Fermilab’s Nb3Sn magnets[
,
] have revealed the lack of data for the maximum acceptable temperatures that strongly affect the size/cost of the active quench protection system. Very simple models indicate limiting temperatures in the range of 400-500 K [2], but this approach lacks precision and it would be a step forward to improve these estimates. There are various possible ways to estimate the effect of magnet quenching and the ensuing thermo-mechanical stress on the critical current of brittle Nb3Sn conductor. 1) finite element model calculations of the stresses/strains induced in the conductor during a magnet quench (including a simulation of the magnet quench process itself) related to the well-known critical-current versus strain characteristics of Nb3Sn strands, and 2) experiments that reproduce as realistically as possible the thermo-mechanical conditions in a cable during a magnet quench. Efforts to obtain a result from calculations with the approach described in 1) are underway at Fermilab. However, in order to obtain faster results, that will as well eventually serve to calibrate the finite element models (it is for example very difficult to simulate stress-strain distributions in a real Rutherford-type cable) we propose an experimental approach to this problem: In a setting similar to that of critical current measurements of cables, induced quenches can be used to heat the cables to a chosen temperature. For that purpose the quench is left propagating along the sample instead of switching off the current immediately, using a pre-defined delay that allows a well defined amount of heating of the cable due to the current in the normal-conducting matrix. Since these processes are typically very fast, it is believed that the metallic structure surrounding the samples (i.e. the sample-holder) will remain at a colder temperature, inducing the sought thermo-mechanical stress. Repeated measurements of the critical current of such a cable after excursions to high temperatures allows to assess the critical current degradation. The following will present the results of a model to simulate these measurements to show that this technique is indeed a possibility to simulate the effect of temperature rise during a magnet quench on Nb3Sn cable critical current. These experiments can be conducted, using ITER type low current density cable, at the conductor characterization facility at NHMFL[
], which has been successfully used in the past for critical current measurements in the frame of Fermilab’s React&Wind Nb3Sn conductor study[
]. 

 2.0
SIMULATION OF THE EXPERIMENTS

The “typical” cable sample, made from ITER type Nb3Sn strands, on which the following calculations are based, is described in Table 1.

Cable type
flat, Rutherford

Strand diameter
0.7 mm

Number of strands in cable 
40

Cu/NCu ratio
0.85

Packing factor 
87%

Length
1 m

Insulation thickness
0.1 mm

Epoxy fraction in cross-section 

(incl. insulation)
34 %

Bronze-fraction in NCu part
50%

Critical current at 8 T, 4.5 K
~ 8000 A

Table 1: “Model” conductor for quench test simulation.

A model, described in the following, has been used to calculate the voltages and temperatures occurring in the sample during a critical current measurement with a delayed power supply response. The thermal model is adiabatic, relating the local cable temperature to the heat generated by the current in the normal-conducting matrix. The material properties (specific heat cp, resistivity ) used in the calculation are temperature and field dependent. In fact the thermal model is similar to the approach usually chosen for superconducting magnet protection (i.e. the temperature is calculated from the quench integral QI that is defined via the current decay profile or material properties cp and  (1)). I is the current in the sample, A is the total cable cross-sectional surface, T(t) the temperature of the sample at time t, the subscript comp refers to the composite nature of the material (containing copper, Nb3Sn, bronze, epoxy and insulation). 
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Figure 1 shows the temperature versus quench integral, calculated with (1) for the model conductor (Table 1). A quench integral of 20 MA2-sec corresponds to a temperature of ~350 K.
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Figure 1: Temperature (K) versus quench integral (A2-sec) for the model conductor used in the quench test simulations.

The electrical simulation of the quench assumes a quench starting at t=0 in the center-region of each of the two 1 m long samples forming a loop. The quench then quickly spreads (quench propagation velocity ~ 10m/s) over the complete sample. In fact the calculation shows that the ends of the samples (bottom and top joints) are at almost the same temperature as the center (T~ 20K). The resistivity of the sample grows with the spreading quench and of course with the rising temperature. The voltage rises at the same pace as the resistance (with a constant current) until the voltage limit of the PS is reached (10 V). From that moment on, the voltage remains constant, and since the resistance continues rising the current is dropping. In addition, with the resistance of the sample rising, the 21 m protection resistor (“snake”) is taking over a larger fraction of the current, hence leading to an additional reduction of the current in the sample. Figure 2-Figure 5 show temperature, voltage, current and resistance as a function of time during a quench in the “model” conductor (Table 1) at 8000 A. The voltage quickly reaches the 10 V saturation, with the resistance of the sample loop rising to a few m. The final current in the conductor ~ 1 kA. The current in the protection resistor is ~ 500 A. A temperature of 600 K is reached after 4 sec. The power deposited in the sample is shown in Figure 6. This power can be related to a Helium- boil off (Figure 7) of 32 liters after 4 sec. It has to be noted that the model did not included resistive heating in the current leads and splices. Especially in what refers to the helium boil-off rate these factors can contribute significantly. On the other hand the off-set resistance of the lines(?) as well the lead (~2(10µ)-and splice resistances (~3(10 n) will result in a larger resistive load, which will bring the power supply into saturation even earlier, thus reducing the total power deposition for a given PS ramp-down time delay.
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Figure 2: Temperature (K)  in center of cable (initial quench point) as a function of time (sec).
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Figure 3: Voltage (V)  over total sample loop (excluding splices) as a function of time (sec).
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Figure 4: Current(A) in sample as a function of time(sec).


[image: image7.wmf]0

1

2

3

4

5

0

0.002

0.004

0.006

0.008

0.01

RES

j

TIME

j


Figure 5: Resistance () of total sample loop as a function of time (sec).
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Figure 6: Power (Watt) deposited in the sample as a function of time (sec)
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Figure 7: Helium Boil off (m3) versus time(sec).

3.0
QUENCH TEST PROPOSAL 

The quench experiments should follow the following guide-line:  

· Critical current measurement at e.g. B= 8T (or less);

· Current ramp to a constant current below the critical current;

· Quench initiation with a spot heater;

· PS is programmed such that it ramps current to zero after quench detection signal (quench detection threshold should be set to ~ 5V) plus a time delay, that can be estimated with the presented model;

· Analysis of the voltage data to estimate temperatures reached in the cable;

· Critical current measurement after reset of quench detection threshold voltage and ramp-down delay;

This sequence should be repeated until a reasonable range of peak temperatures has been explored. Resuming the simulation presented in 2.0, such a quench test would require a time-delay of some seconds to reach temperatures of ~500 K. This is a realistic time-scale during which 1) the sample-holder will stay cold to exert a strong thermo-mechanical axial, compressive stress on the stack of cable samples and 2) the components of the test facility will withstand the experimental conditions. Former measurements on the NHMFL hybrid magnet conductors have resulted in similar conditions as a result of manually triggered current supply ramp-downs [REF???]. The boil-off rates of ~ 40 liters during such an experimental run will be manageable. Therefore we believe that such measurements, that are a fast track to measure the effect of high temperatures on the critical current degradation of Nb3Sn cables, are feasible. The critical current sample-holders used formerly for the tests at NHMFL[
] for these measurements can be used as well for these tests.
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({0:y}NAME)[(4):2.99�

.EQN 0 5 123 0 0

({0:y}NAME)[(5):4.23�

.EQN 0 5 124 0 0

({0:y}NAME)[(6):5.8�

.EQN 0 5 125 0 0

({0:y}NAME)[(7):7.76�

.EQN 0 5 126 0 0

({0:y}NAME)[(8):10.19�

.EQN 0 5 127 0 0

({0:y}NAME)[(9):13.1�

.EQN 0 5 128 0 0

({0:y}NAME)[(10):17.1�

.EQN 0 5 129 0 0

({0:y}NAME)[(11):20.8�

.EQN 4 -55 130 0 0

({0:x}NAME)[(12):24�

.EQN 0 5 131 0 0

({0:x}NAME)[(13):26�

.EQN 0 5 132 0 0

({0:x}NAME)[(14):28�

.EQN 0 5 133 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 134 0 0

({0:x}NAME)[(16):100�

.EQN 0 5 135 0 0

({0:x}NAME)[(17):120�

.EQN 0 5 136 0 0

({0:x}NAME)[(18):150�

.EQN 0 5 137 0 0

({0:x}NAME)[(19):200�

.EQN 0 5 138 0 0

({0:x}NAME)[(20):300�

.EQN 3 -41 139 0 0

({0:y}NAME)[(12):24.9�

.EQN 0 5 140 0 0

({0:y}NAME)[(13):31.1�

.EQN 0 5 141 0 0

({0:y}NAME)[(14):38.7�

.EQN 0 5 142 0 0

({0:y}NAME)[(15):97�

.EQN 0 6 143 0 0

({0:y}NAME)[(16):200�

.EQN 0 5 144 0 0

({0:y}NAME)[(17):220�

.EQN 0 5 145 0 0

({0:y}NAME)[(18):232�

.EQN 0 5 146 0 0

({0:y}NAME)[(19):250�

.EQN 0 6 147 0 0

({0:y}NAME)[(20):262�

.EQN 4 -42 148 0 0

{0:u}NAME:0;500�

.EQN 2 0 149 0 0

{0:cpnbsnnorminterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 150 0 0

{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:\rNb3Sn}NAME*{0:cpnbsnnorminterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 151 0 0
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.EQN 2 0 152 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 153 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 154 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 155 0 0

({0:x}NAME)[(3):5�

.EQN 0 5 156 0 0

({0:x}NAME)[(4):6�

.EQN 0 5 157 0 0

({0:x}NAME)[(5):7�

.EQN 0 5 158 0 0

({0:x}NAME)[(6):8�

.EQN 0 5 159 0 0

({0:x}NAME)[(7):9�

.EQN 0 4 160 0 0

({0:x}NAME)[(8):10�

.EQN 0 5 161 0 0

({0:x}NAME)[(9):12�

.EQN 0 5 162 0 0

({0:x}NAME)[(10):14�

.EQN 0 5 163 0 0

({0:x}NAME)[(11):16�

.EQN 3 -54 164 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 165 0 0

({0:y}NAME)[(1):0.17�

.EQN 0 5 166 0 0

({0:y}NAME)[(2):1.5�

.EQN 0 5 167 0 0

({0:y}NAME)[(3):3.0�

.EQN 0 5 168 0 0

({0:y}NAME)[(4):5.3�

.EQN 0 5 169 0 0

({0:y}NAME)[(5):7.4�

.EQN 0 5 170 0 0

({0:y}NAME)[(6):11�

.EQN 0 5 171 0 0

({0:y}NAME)[(7):13.7�

.EQN 0 4 172 0 0

({0:y}NAME)[(8):16.8�

.EQN 0 5 173 0 0

({0:y}NAME)[(9):24.2�

.EQN 0 5 174 0 0

({0:y}NAME)[(10):31.6�

.EQN 0 5 175 0 0

({0:y}NAME)[(11):43.4�

.EQN 4 -54 176 0 0

({0:x}NAME)[(12):18�

.EQN 0 5 177 0 0

({0:x}NAME)[(13):20�

.EQN 0 5 178 0 0

({0:x}NAME)[(14):25�

.EQN 0 5 179 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 180 0 0

({0:x}NAME)[(16):75�

.EQN 0 5 181 0 0

({0:x}NAME)[(17):100�

.EQN 0 5 182 0 0

({0:x}NAME)[(18):250�

.EQN 0 6 183 0 0

({0:x}NAME)[(19):300�

.EQN 0 5 184 0 0

({0:x}NAME)[(20):310�

.EQN 3 -42 185 0 0

({0:y}NAME)[(12):55.8�

.EQN 0 5 186 0 0

({0:y}NAME)[(13):70.6�

.EQN 0 5 187 0 0

({0:y}NAME)[(14):100�

.EQN 0 5 188 0 0

({0:y}NAME)[(15):420�

.EQN 0 6 189 0 0

({0:y}NAME)[(16):630�

.EQN 0 5 190 0 0

({0:y}NAME)[(17):850�

.EQN 0 5 191 0 0

({0:y}NAME)[(18):1700�

.EQN 0 6 192 0 0

({0:y}NAME)[(19):2050�

.EQN 0 6 193 0 0

({0:y}NAME)[(20):2050�

.EQN 4 -43 194 0 0

{0:u}NAME:0;500�

.EQN 2 0 195 0 0

{0:cpg10interpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 196 0 0

{0:cpg10}NAME({0:T}NAME):{0:\rg10}NAME*{0:cpg10interpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 17 0 197 0 0
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.EQN 3 0 198 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 199 0 0

({0:x}NAME)[(1):6�

.EQN 0 5 200 0 0

({0:x}NAME)[(2):8�

.EQN 0 5 201 0 0

({0:x}NAME)[(3):10�

.EQN 0 5 202 0 0

({0:x}NAME)[(4):15�

.EQN 0 5 203 0 0

({0:x}NAME)[(5):20�

.EQN 0 5 204 0 0

({0:x}NAME)[(6):25�

.EQN 0 5 205 0 0

({0:x}NAME)[(7):30�

.EQN 0 4 206 0 0

({0:x}NAME)[(8):40�

.EQN 0 5 207 0 0

({0:x}NAME)[(9):50�

.EQN 0 5 208 0 0

({0:x}NAME)[(10):60�

.EQN 0 5 209 0 0

({0:x}NAME)[(11):70�

.EQN 3 -54 210 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 211 0 0

({0:y}NAME)[(1):0.33�

.EQN 0 5 212 0 0

({0:y}NAME)[(2):0.84�

.EQN 0 5 213 0 0

({0:y}NAME)[(3):1.58�

.EQN 0 5 214 0 0

({0:y}NAME)[(4):4.9�

.EQN 0 5 215 0 0

({0:y}NAME)[(5):10.9�

.EQN 0 5 216 0 0

({0:y}NAME)[(6):20.2�

.EQN 0 5 217 0 0

({0:y}NAME)[(7):31.9�

.EQN 0 4 218 0 0

({0:y}NAME)[(8):64.6�

.EQN 0 5 219 0 0

({0:y}NAME)[(9):102�

.EQN 0 5 220 0 0

({0:y}NAME)[(10):138�

.EQN 0 5 221 0 0

({0:y}NAME)[(11):172�

.EQN 4 -54 222 0 0

({0:x}NAME)[(12):80�

.EQN 0 5 223 0 0

({0:x}NAME)[(13):90�

.EQN 0 5 224 0 0

({0:x}NAME)[(14):100�

.EQN 0 5 225 0 0

({0:x}NAME)[(15):150�

.EQN 0 6 226 0 0

({0:x}NAME)[(16):200�

.EQN 0 5 227 0 0

({0:x}NAME)[(17):250�

.EQN 0 5 228 0 0

({0:x}NAME)[(18):300�

.EQN 0 6 229 0 0

({0:x}NAME)[(19):350�

.EQN 0 5 230 0 0

({0:x}NAME)[(20):400�

.EQN 3 -42 231 0 0

({0:y}NAME)[(12):202�

.EQN 0 5 232 0 0

({0:y}NAME)[(13):227�

.EQN 0 5 233 0 0

({0:y}NAME)[(14):247.5�

.EQN 0 5 234 0 0

({0:y}NAME)[(15):311�

.EQN 0 6 235 0 0

({0:y}NAME)[(16):341�

.EQN 0 5 236 0 0

({0:y}NAME)[(17):357.6�

.EQN 0 5 237 0 0

({0:y}NAME)[(18):370�

.EQN 0 6 238 0 0

({0:y}NAME)[(19):400�

.EQN 0 6 239 0 0

({0:y}NAME)[(20):400�

.EQN 4 -43 240 0 0

{0:u}NAME:0;500�

.EQN 2 0 241 0 0

{0:cpbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 242 0 0

{0:cpbronze}NAME({0:T}NAME):{0:\rbronze}NAME*{0:cpbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 243 0 0
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.EQN 3 1 244 0 0

{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:bronzefrac}NAME*{0:cpbronze}NAME({0:T}NAME)+(1-{0:bronzefrac}NAME)*{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.TXT 3 -1 245 0 0
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.EQN 3 0 246 0 0

{0:TcNb3Sn}NAME:{0:Tc}NAME�

.EQN 2 0 247 0 0

{0:cpSc}NAME({0:T}NAME,{0:B}NAME):{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.EQN 6 0 248 0 0

{0:cpcomp}NAME({0:T}NAME):({0:\a}NAME*{0:cpSc}NAME({0:T}NAME,{0:Bpeak}NAME)+(1-{0:\a}NAME)*{0:cpCu}NAME({0:T}NAME))*({0:Amet}NAME)/({0:Atot}NAME)+{0:cpg10}NAME({0:T}NAME)*({0:Ag10}NAME)/({0:Atot}NAME)�

.EQN 4 43 249 0 0

{0:cpcomp}NAME({0:Tc}NAME)={0}?_n_u_l_l_�

.EQN 3 5 250 0 0

{0:Tc}NAME={0}?_n_u_l_l_�

.TXT 2 -48 251 0 0
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Cu-RESISTIVITY CALCULATION:}}

.EQN 2 43 252 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 3 -43 253 0 0

{0:\r1}NAME({0:T}NAME):(1.171*(10)^(-17)*({0:K}NAME)^(-4.49)*(({0:T}NAME))^(4.49))/(1+(4.5*(10)^(-7)*({0:K}NAME)^(-3.35)*(({0:T}NAME))^(3.35)*({0:e}NAME)^(-(((50*{0:K}NAME)/({0:T}NAME)))^(6.428))))*{0:ohm}NAME*{0:m}NAME�

.EQN 2 44 316 0 0

{0:enth}NAME(300*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 7 -44 255 0 0

{0:\r2}NAME({0:T}NAME):((1.69*(10)^(-8))/({0:RRR}NAME)*{0:ohm}NAME*{0:m}NAME+{0:\r1}NAME({0:T}NAME)+0.4531*(1.69*(10)^(-8)*{0:\r1}NAME({0:T}NAME))/({0:RRR}NAME*{0:\r1}NAME({0:T}NAME)+1.69*(10)^(-8)*{0:ohm}NAME*{0:m}NAME)*{0:ohm}NAME*{0:m}NAME)�

.EQN 5 0 256 0 0

{0:A}NAME({0:T}NAME,{0:B}NAME):{0:log}NAME((1.553*(10)^(-8))/((({0:tesla}NAME)/({0:ohm}NAME*{0:m}NAME)))*({0:B}NAME)/({0:\r2}NAME({0:T}NAME)))�

.EQN 7 0 257 0 0

{0:a}NAME({0:T}NAME,{0:B}NAME):-2.662+0.3168*{0:A}NAME({0:T}NAME,{0:B}NAME)+0.6229*({0:A}NAME({0:T}NAME,{0:B}NAME))^(2)-0.1839*({0:A}NAME({0:T}NAME,{0:B}NAME))^(3)+0.01827*({0:A}NAME({0:T}NAME,{0:B}NAME))^(4)�

.EQN 3 0 258 0 0

{0:\relCuint}NAME({0:T}NAME,{0:B}NAME):{0:\r2}NAME({0:T}NAME)*(1+(10)^({0:a}NAME({0:T}NAME,{0:B}NAME)))�

.EQN 3 0 259 0 0

{0:\relCu}NAME({0:T}NAME):{0:\relCuint}NAME({0:T}NAME,{0:Bpeak}NAME)�

.TXT 3 0 260 0 0
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.EQN 3 0 301 0 0

({0:X}NAME)[(0):0�

.EQN 0 5 302 0 0

({0:X}NAME)[(1):4�

.EQN 0 5 303 0 0

({0:X}NAME)[(2):19.65�

.EQN 0 5 304 0 0

({0:X}NAME)[(3):75.75�

.EQN 0 5 305 0 0

({0:X}NAME)[(4):192.4�

.EQN 0 5 306 0 0

({0:X}NAME)[(5):273�

.EQN 0 5 307 0 0

({0:X}NAME)[(6):300�

.EQN 0 7 308 0 0

({0:Y}NAME)[(0):2.11�

.EQN 0 5 309 0 0

({0:Y}NAME)[(1):2.115�

.EQN 0 5 310 0 0

({0:Y}NAME)[(2):2.12�

.EQN 0 5 311 0 0

({0:Y}NAME)[(3):2.38�

.EQN 0 5 312 0 0

({0:Y}NAME)[(4):3.29�

.EQN 0 5 313 0 0

({0:Y}NAME)[(5):3.9�

.EQN 0 5 314 0 0

({0:Y}NAME)[(6):4.1�

.EQN 3 -67 315 0 0

{0:u}NAME:0;500�

.EQN 2 7 276 0 0

{0:\relbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:X}NAME,{0:Y}NAME,{0:u}NAME)�

.EQN 3 0 277 0 0

{0:\relbronze}NAME({0:T}NAME):{0:\relbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*(((10)^(-8))*{0:ohm}NAME*{0:m}NAME)�

.TXT 3 -7 278 0 0
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.EQN 1 10 279 0 0

{0:\relcomp}NAME({0:T}NAME):(({0:Atot}NAME)/((({0:Acu}NAME)/({0:\relCu}NAME({0:T}NAME)))+(({0:Abronze}NAME)/({0:\relbronze}NAME({0:T}NAME)))))�

.TXT 21 -10 280 0 0

Cg a70.000000,70.000000,18

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b F) QI-CALCULATION:}}

.TXT 2 26 281 0 0
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.EQN 1 18 282 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 2 -44 283 0 0

{0:IIts}NAME({0:T}NAME):({0:Atot}NAME)^(2)*(({0:Tb}NAME&{0:T}NAME`({0:cpcomp}NAME({0:T}NAME))/({0:\relcomp}NAME({0:T}NAME))&{0:T}NAME))�

.EQN 3 30 395 0 0

{0:MIIts}NAME({0:T}NAME):(10)^(-6)*{0:IIts}NAME({0:T}NAME)�

.EQN 1 -29 285 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:MIIts}NAME({0:T}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:T}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 42 19 10 0 3 

.EQN 0 53 286 0 0

{0:MIIts}NAME(500*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 26 -54 287 0 0

{0:i}NAME:0;400�

.EQN 2 0 288 0 0

({0:vtemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*{0:K}NAME�

.EQN 3 0 289 0 0

({0:vIIts}NAME)[({0:i}NAME):{0:IIts}NAME(({0:vtemp}NAME)[({0:i}NAME))�

.EQN 3 0 290 0 0

{0:Tpeak}NAME({0:IIts}NAME):{0:linterp}NAME({0:vIIts}NAME,{0:vtemp}NAME,{0:IIts}NAME)�

.EQN 3 0 291 0 0

{0:IIts}NAME:1*({0:amp}NAME)^(2)*{0:sec}NAME,1000*({0:amp}NAME)^(2)*{0:sec}NAME;25000000*({0:amp}NAME)^(2)*{0:sec}NAME�

.EQN 3 0 292 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tpeak}NAME({0:IIts}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:IIts}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 51 32 10 0 3 

.EQN 53 1 488 0 1

{0:Ntime}NAME:4000�

.EQN 2 0 489 0 1

{0:timestep}NAME:0.001*{0:sec}NAME�

.EQN 0 56 653 0 1

{0:snake}NAME:0.021*{0:ohm}NAME�

.EQN 1 -34 531 0 1

{0:ULim}NAME:10*{0:volt}NAME�

.EQN 2 -22 487 0 0

{0:j}NAME:0;{0:Ntime}NAME�

.EQN 3 1 633 0 1

{0:t0}NAME:0.001*{0:sec}NAME�

.EQN 0 11 515 0 0

{0:l0}NAME:2*{0:vq}NAME*{0:timestep}NAME�

.EQN 0 44 634 0 0

{0:Q0}NAME:({0:Itot}NAME)^(2)*{0:timestep}NAME�

.EQN 1 -30 517 0 0

{0:R0}NAME:({0:\relcomp}NAME({0:Tb}NAME)*{0:l0}NAME)/({0:Atot}NAME)*2�

.EQN 1 19 636 0 0

{0:U0}NAME:{0:Itot}NAME*{0:R0}NAME�

.EQN 3 -25 561 0 0

{0:t0}NAME={0}?_n_u_l_l_�

.EQN 12 -19 533 0 0

({7,1}ö({0:QUINT}NAME)[(0)ö({0:VOLTA}NAME)[(0)ö({0:CURTOT}NAME)[(0)ö({0:CURR}NAME)[(0)ö({0:RES}NAME)[(0)ö({0:TEMP}NAME)[(0)ö({0:TIME}NAME)[(0)):({7,1}ö{0:Q0}NAMEö{0:U0}NAMEö{0:Itot}NAMEö{0:Itot}NAMEö{0:R0}NAMEö{0:Tb}NAMEö{0:t0}NAME)�

.EQN 3 51 580 0 0

({0:L}NAME)/(2*{0:vq}NAME)={0}?_n_u_l_l_�

.EQN 22 -52 532 0 0

({7,1}ö({0:QUINT}NAME)[({0:j}NAME+1)ö({0:VOLTA}NAME)[({0:j}NAME+1)ö({0:CURTOT}NAME)[({0:j}NAME+1)ö({0:CURR}NAME)[({0:j}NAME+1)ö({0:RES}NAME)[({0:j}NAME+1)ö({0:TEMP}NAME)[({0:j}NAME+1)ö({0:TIME}NAME)[({0:j}NAME+1)):({7,1}ö({0:QUINT}NAME)[({0:j}NAME)+

{0:timestep}NAME*((({0:CURR}NAME)[({0:j}NAME)))^(2)ö(({0:RES}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)-{0:ULim}NAME)*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+{0:ULim}NAMEö({0:CURR}NAME)[({0:j}NAME)*(1+(({0:RES}NAME)[(

{0:j}NAME))/({0:snake}NAME))ö((({0:CURTOT}NAME)[({0:j}NAME))/(1+(({0:RES}NAME)[({0:j}NAME))/({0:snake}NAME)))*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+(({0:VOLTA}NAME)[({0:j}NAME))/(({0:RES}NAME)[({0:j}NAME))*{0:\F}NAME((

{0:VOLTA}NAME)[({0:j}NAME)-({0:ULim}NAME-0.001*{0:volt}NAME))ö({0:\relcomp}NAME(({0:TEMP}NAME)[({0:j}NAME))*{0:L}NAME)/({0:Atot}NAME)*2*((2*{0:vq}NAME*({0:TIME}NAME)[({0:j}NAME))/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-({0:TIME}NAME)[({0:j}NAME)

)+1*{0:\F}NAME(({0:TIME}NAME)[({0:j}NAME)-({0:L}NAME)/(2*{0:vq}NAME)))ö{0:Tpeak}NAME(({0:QUINT}NAME)[({0:j}NAME))ö({0:TIME}NAME)[({0:j}NAME)+{0:timestep}NAME)�

.EQN 2 127 605 0 0

{0:RES}NAME={0 0 0 5 20 42 42}?_n_u_l_l_�

.EQN 14 -115 603 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:TEMP}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 37 -5 672 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:VOLTA}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 33 2 673 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 34 -5 670 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURTOT}NAME)[({0:j}NAME)-({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 39 27 10 0 3 

.EQN 1 -5 664 0 0

({0:CURR}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 35 3 668 0 0

({0:CURTOT}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 3 5 665 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:RES}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 38 -2 666 0 0

({0:RES}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 10 -6 618 0 0
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.EQN 4 3 619 0 0

({0:POWER}NAME)[({0:j}NAME):({0:VOLTA}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)�

.EQN 3 4 662 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:POWER}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 46 30 10 0 3 

.EQN 41 36 661 0 0

({0:POWER}NAME)[(10)={0}?_n_u_l_l_�

.TXT 5 -40 623 0 0
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.EQN 5 1 625 0 0

{0:HeLat}NAME:20*({0:joule}NAME)/({0:gm}NAME)*125*({0:gm}NAME)/({0:liter}NAME)�

.EQN 5 0 631 0 0

{0:k}NAME:0;{0:Ntime}NAME�

.EQN 11 -1 642 0 0

({0:HeBlow}NAME)[({0:k}NAME):(((1,{0:k}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�))/({0:HeLat}NAME)�

.EQN 7 3 640 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:HeBlow}NAME)[({0:k}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:k}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 33 10 0 3 

.EQN 46 21 648 0 0

((1,{0:Ntime}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�)={0}?_n_u_l_l_�

.EQN 7 2 651 0 0

{0:HeLat}NAME={0}?_n_u_l_l_�

.EQN 6 -2 649 0 0

({0:HeBlow}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 56 -26 615 0 0
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.EQN 5 0 613 0 0

{0:deltat1}NAME({0:T}NAME):({0:MIIts}NAME({0:T}NAME))/(((({0:Itot}NAME)/(1000)))^(2))�

.EQN 3 30 540 0 0

{0:Itot}NAME={0}?_n_u_l_l_�

.EQN 4 -30 614 0 1

{0:Tmax}NAME:800*{0:K}NAME�

.EQN 3 0 542 0 0

{0:deltat1}NAME({0:Tmax}NAME)={0}?_n_u_l_l_�

.EQN 5 2 543 0 0

{0:Tmax}NAME:5*{0:K}NAME,50*{0:K}NAME;800*{0:K}NAME�

.EQN 1 -1 544 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:deltat1}NAME({0:Tmax}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmax}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 47 41 10 0 3 

.EQN 49 1 545 0 0

{0:i}NAME:0;80�

.EQN 2 0 546 0 0

({0:vTemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*10*{0:K}NAME�

.EQN 3 0 547 0 0

({0:vdeltat1}NAME)[({0:i}NAME):{0:deltat1}NAME(({0:vTemp}NAME)[({0:i}NAME))�

.EQN 3 0 548 0 0

{0:Tmaxi}NAME({0:time}NAME):{0:linterp}NAME({0:vdeltat1}NAME,{0:vTemp}NAME,{0:time}NAME)�

.EQN 3 0 549 0 0

{0:time}NAME:0*{0:sec}NAME,0.001*{0:sec}NAME;1*{0:sec}NAME�

.EQN 3 -1 550 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmaxi}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 41 27 10 0 3 

.EQN 41 1 551 0 0

{0:rhocomp}NAME({0:time}NAME):{0:\relcomp}NAME({0:Tmaxi}NAME({0:time}NAME))�

.EQN 5 0 552 0 0

{0:V}NAME({0:time}NAME):({0:Itot}NAME*{0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 3 -1 553 0 0

0.5&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@0.01&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 49 32 10 0 3 

.EQN 42 -3 554 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 55 35 10 0 3 

.EQN 58 4 555 0 0

{0:R}NAME({0:time}NAME):({0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 7 6 556 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:R}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 38 10 0 3 

�


_1044208978
72 4991 535 5254 72 4992

.MCAD 304020000 1 74 673 0

.CMD PLOTFORMAT

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 21 15 0 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.218750 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.TXT 8 10 295 0 0
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.EQN 0 11 5 0 0

{0:\gCu}NAME:0.011*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 6 0 0

{0:\bCu}NAME:0.000744*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 7 0 0

{0:\rCu}NAME:8960*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 0 13 8 0 1

{0:RRR}NAME:50�

.EQN 5 -48 9 0 0

{0:cpCu300}NAME:3.454*(10)^(6)*({0:joule}NAME)/({0:K}NAME*({0:m}NAME)^(3))�

.TXT 5 -11 10 0 0
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.EQN 0 11 11 0 0

{0:\gNb3Sn}NAME:0.183*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 12 0 0

{0:\bNb3Sn}NAME:0.0042*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 13 0 0

{0:\rNb3Sn}NAME:5400*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 7 -35 14 0 0

{0:cpNb3Sn300}NAME�

.EQN 0 23 15 0 0

{0:Bc0Nb3Sn}NAME:28*{0:tesla}NAME�

.EQN 0 15 16 0 0

{0:Tc0Nb3Sn}NAME:18*{0:K}NAME�

.TXT 5 -49 17 0 0
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.EQN 0 11 18 0 0

{0:\rg10}NAME:1900*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 0 21 19 0 0

Cg a42.000000,42.000000,7

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Bronze:}

.EQN 0 9 20 0 0

{0:\rbronze}NAME:8850*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 7 -41 21 0 0

Cg a70.000000,70.000000,29

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b B) MAGNET AND 

CONDUCTOR DATA:}}

.EQN 3 51 296 0 1

{0:pack}NAME:0.87�

.EQN 1 -21 26 0 1

{0:d}NAME:0.0007*{0:m}NAME�

.EQN 0 11 300 0 1

{0:Tb}NAME:4.5*{0:K}NAME�

.TXT 1 -39 29 0 0

Cg a71.000000,71.000000,14

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard average field:}

.EQN 0 14 318 0 1

{0:Itot}NAME:8000*{0:amp}NAME�

.EQN 0 35 297 0 1

{0:insthick}NAME:0.0001*{0:m}NAME�

.EQN 2 -49 31 0 1

{0:Bpeak}NAME:8*{0:tesla}NAME�

.EQN 0 28 33 0 1

{0:N}NAME:40�

.EQN 0 9 34 0 1

{0:\l}NAME:0.85�

.EQN 0 12 298 0 1

{0:cwidth}NAME:0.0213*{0:m}NAME�

.EQN 1 -35 344 0 1

{0:L}NAME:1*{0:m}NAME�

.EQN 1 35 299 0 1

{0:cthick}NAME:0.00144*{0:m}NAME�

.EQN 3 -51 37 0 0

{0:Tc}NAME:{0:Tc0Nb3Sn}NAME*((1-({0:Bpeak}NAME)/({0:Bc0Nb3Sn}NAME)))^(0.59)�

.TXT 1 27 38 0 0

Cg a43.000000,43.000000,23

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard insulator cross-section}

.EQN 1 36 346 0 1

{0:vq}NAME:10*({0:m}NAME)/({0:sec}NAME)�

.EQN 2 -63 39 0 0

{0:Amet}NAME:(({0:d}NAME)^(2))*({0:\p}NAME)/(4)*{0:N}NAME�

.EQN 0 27 40 0 0

{0:Ains}NAME:2*{0:insthick}NAME*({0:cwidth}NAME+{0:cthick}NAME-{0:insthick}NAME)�

.EQN 1 -15 41 0 0

{0:\a}NAME:(1)/((1+{0:\l}NAME))�

.EQN 2 15 42 0 0

{0:Ag10}NAME:(1-{0:pack}NAME)*(({0:cwidth}NAME-2*{0:insthick}NAME)*({0:cthick}NAME-2*{0:insthick}NAME))+{0:Ains}NAME�

.EQN 1 -27 43 0 0

{0:Acu}NAME:({0:\l}NAME)/(1+{0:\l}NAME)*{0:Amet}NAME�

.EQN 1 12 44 0 0

{0:ANCu}NAME:{0:\a}NAME*{0:Amet}NAME�

.EQN 1 15 45 0 0

{0:Atot}NAME:{0:Amet}NAME+{0:Ag10}NAME�

.EQN 2 -27 46 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 12 47 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�

.TXT 6 11 49 0 0

Cg a72.000000,72.000000,16

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard bronze fraction:}

.EQN 0 13 50 0 1

{0:bronzefrac}NAME:0.5�

.EQN 2 -5 52 0 0

{0:Abronze}NAME:{0:ANCu}NAME*{0:bronzefrac}NAME�

.EQN 2 0 53 0 0

{0:Asc}NAME:{0:ANCu}NAME*(1-{0:bronzefrac}NAME)�

.EQN 1 -31 54 0 0

{0:a}NAME:(0.0001)/(1.061)�

.EQN 0 7 55 0 0

{0:a}NAME={0}?_n_u_l_l_�

.EQN 3 15 56 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�

.EQN 0 16 57 0 0

{0:Amet}NAME={0}?_n_u_l_l_�

.EQN 3 -16 58 0 0

{0:Asc}NAME={0}?_n_u_l_l_�

.EQN 0 16 59 0 0

{0:Ag10}NAME={0}?_n_u_l_l_�

.EQN 3 -16 60 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 16 61 0 0

{0:Atot}NAME={0}?_n_u_l_l_�

.TXT 9 -38 98 0 0

Cg a70.000000,70.000000,29

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b D) SPECIFIC 

HEAT CALCULATION:}}

.EQN 3 0 99 0 0

{0:T}NAME:{0:Tb}NAME;400*{0:K}NAME�

.EQN 0 14 100 0 0

{0:B}NAME:5*{0:tesla}NAME�

.TXT 0 11 101 0 0

Cg a38.000000,38.000000,28

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard just for preliminary purpose}

.TXT 3 -25 102 0 0

Cg a72.000000,72.000000,3

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Cu:}

.EQN 3 0 103 0 0

{0:cpCulow}NAME({0:T}NAME):({0:\gCu}NAME*{0:\rCu}NAME*{0:T}NAME+{0:\bCu}NAME*{0:\rCu}NAME*({0:T}NAME)^(3))�

.EQN 4 0 104 0 0

{0:cpCu}NAME({0:T}NAME):(1)/(((1)/({0:cpCu300}NAME))+((1)/({0:cpCulow}NAME({0:T}NAME))))�

.TXT 10 0 105 0 0

Cg a73.000000,73.000000,6

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Nb3Sn:}

.EQN 3 0 106 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 107 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 108 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 109 0 0

({0:x}NAME)[(3):6�

.EQN 0 5 110 0 0

({0:x}NAME)[(4):8�

.EQN 0 5 111 0 0

({0:x}NAME)[(5):10�

.EQN 0 5 112 0 0

({0:x}NAME)[(6):12�

.EQN 0 5 113 0 0

({0:x}NAME)[(7):14�

.EQN 0 5 114 0 0

({0:x}NAME)[(8):16�

.EQN 0 5 115 0 0

({0:x}NAME)[(9):18�

.EQN 0 5 116 0 0

({0:x}NAME)[(10):20�

.EQN 0 5 117 0 0

({0:x}NAME)[(11):22�

.EQN 3 -55 118 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 119 0 0

({0:y}NAME)[(1):0.58�

.EQN 0 5 120 0 0

({0:y}NAME)[(2):1.23�

.EQN 0 5 121 0 0

({0:y}NAME)[(3):2.01�

.EQN 0 5 122 0 0

({0:y}NAME)[(4):2.99�

.EQN 0 5 123 0 0

({0:y}NAME)[(5):4.23�

.EQN 0 5 124 0 0

({0:y}NAME)[(6):5.8�

.EQN 0 5 125 0 0

({0:y}NAME)[(7):7.76�

.EQN 0 5 126 0 0

({0:y}NAME)[(8):10.19�

.EQN 0 5 127 0 0

({0:y}NAME)[(9):13.1�

.EQN 0 5 128 0 0

({0:y}NAME)[(10):17.1�

.EQN 0 5 129 0 0

({0:y}NAME)[(11):20.8�

.EQN 4 -55 130 0 0

({0:x}NAME)[(12):24�

.EQN 0 5 131 0 0

({0:x}NAME)[(13):26�

.EQN 0 5 132 0 0

({0:x}NAME)[(14):28�

.EQN 0 5 133 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 134 0 0

({0:x}NAME)[(16):100�

.EQN 0 5 135 0 0

({0:x}NAME)[(17):120�

.EQN 0 5 136 0 0

({0:x}NAME)[(18):150�

.EQN 0 5 137 0 0

({0:x}NAME)[(19):200�

.EQN 0 5 138 0 0

({0:x}NAME)[(20):300�

.EQN 3 -41 139 0 0

({0:y}NAME)[(12):24.9�

.EQN 0 5 140 0 0

({0:y}NAME)[(13):31.1�

.EQN 0 5 141 0 0

({0:y}NAME)[(14):38.7�

.EQN 0 5 142 0 0

({0:y}NAME)[(15):97�

.EQN 0 6 143 0 0

({0:y}NAME)[(16):200�

.EQN 0 5 144 0 0

({0:y}NAME)[(17):220�

.EQN 0 5 145 0 0

({0:y}NAME)[(18):232�

.EQN 0 5 146 0 0

({0:y}NAME)[(19):250�

.EQN 0 6 147 0 0

({0:y}NAME)[(20):262�

.EQN 4 -42 148 0 0

{0:u}NAME:0;500�

.EQN 2 0 149 0 0

{0:cpnbsnnorminterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 150 0 0

{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:\rNb3Sn}NAME*{0:cpnbsnnorminterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 151 0 0

Cg a73.000000,73.000000,4

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard G10:}

.EQN 2 0 152 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 153 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 154 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 155 0 0

({0:x}NAME)[(3):5�

.EQN 0 5 156 0 0

({0:x}NAME)[(4):6�

.EQN 0 5 157 0 0

({0:x}NAME)[(5):7�

.EQN 0 5 158 0 0

({0:x}NAME)[(6):8�

.EQN 0 5 159 0 0

({0:x}NAME)[(7):9�

.EQN 0 4 160 0 0

({0:x}NAME)[(8):10�

.EQN 0 5 161 0 0

({0:x}NAME)[(9):12�

.EQN 0 5 162 0 0

({0:x}NAME)[(10):14�

.EQN 0 5 163 0 0

({0:x}NAME)[(11):16�

.EQN 3 -54 164 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 165 0 0

({0:y}NAME)[(1):0.17�

.EQN 0 5 166 0 0

({0:y}NAME)[(2):1.5�

.EQN 0 5 167 0 0

({0:y}NAME)[(3):3.0�

.EQN 0 5 168 0 0

({0:y}NAME)[(4):5.3�

.EQN 0 5 169 0 0

({0:y}NAME)[(5):7.4�

.EQN 0 5 170 0 0

({0:y}NAME)[(6):11�

.EQN 0 5 171 0 0

({0:y}NAME)[(7):13.7�

.EQN 0 4 172 0 0

({0:y}NAME)[(8):16.8�

.EQN 0 5 173 0 0

({0:y}NAME)[(9):24.2�

.EQN 0 5 174 0 0

({0:y}NAME)[(10):31.6�

.EQN 0 5 175 0 0

({0:y}NAME)[(11):43.4�

.EQN 4 -54 176 0 0

({0:x}NAME)[(12):18�

.EQN 0 5 177 0 0

({0:x}NAME)[(13):20�

.EQN 0 5 178 0 0

({0:x}NAME)[(14):25�

.EQN 0 5 179 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 180 0 0

({0:x}NAME)[(16):75�

.EQN 0 5 181 0 0

({0:x}NAME)[(17):100�

.EQN 0 5 182 0 0

({0:x}NAME)[(18):250�

.EQN 0 6 183 0 0

({0:x}NAME)[(19):300�

.EQN 0 5 184 0 0

({0:x}NAME)[(20):310�

.EQN 3 -42 185 0 0

({0:y}NAME)[(12):55.8�

.EQN 0 5 186 0 0

({0:y}NAME)[(13):70.6�

.EQN 0 5 187 0 0

({0:y}NAME)[(14):100�

.EQN 0 5 188 0 0

({0:y}NAME)[(15):420�

.EQN 0 6 189 0 0

({0:y}NAME)[(16):630�

.EQN 0 5 190 0 0

({0:y}NAME)[(17):850�

.EQN 0 5 191 0 0

({0:y}NAME)[(18):1700�

.EQN 0 6 192 0 0

({0:y}NAME)[(19):2050�

.EQN 0 6 193 0 0

({0:y}NAME)[(20):2050�

.EQN 4 -43 194 0 0

{0:u}NAME:0;500�

.EQN 2 0 195 0 0

{0:cpg10interpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 196 0 0

{0:cpg10}NAME({0:T}NAME):{0:\rg10}NAME*{0:cpg10interpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 17 0 197 0 0

Cg a73.000000,73.000000,7

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Bronze:}

.EQN 3 0 198 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 199 0 0

({0:x}NAME)[(1):6�

.EQN 0 5 200 0 0

({0:x}NAME)[(2):8�

.EQN 0 5 201 0 0

({0:x}NAME)[(3):10�

.EQN 0 5 202 0 0

({0:x}NAME)[(4):15�

.EQN 0 5 203 0 0

({0:x}NAME)[(5):20�

.EQN 0 5 204 0 0

({0:x}NAME)[(6):25�

.EQN 0 5 205 0 0

({0:x}NAME)[(7):30�

.EQN 0 4 206 0 0

({0:x}NAME)[(8):40�

.EQN 0 5 207 0 0

({0:x}NAME)[(9):50�

.EQN 0 5 208 0 0

({0:x}NAME)[(10):60�

.EQN 0 5 209 0 0

({0:x}NAME)[(11):70�

.EQN 3 -54 210 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 211 0 0

({0:y}NAME)[(1):0.33�

.EQN 0 5 212 0 0

({0:y}NAME)[(2):0.84�

.EQN 0 5 213 0 0

({0:y}NAME)[(3):1.58�

.EQN 0 5 214 0 0

({0:y}NAME)[(4):4.9�

.EQN 0 5 215 0 0

({0:y}NAME)[(5):10.9�

.EQN 0 5 216 0 0

({0:y}NAME)[(6):20.2�

.EQN 0 5 217 0 0

({0:y}NAME)[(7):31.9�

.EQN 0 4 218 0 0

({0:y}NAME)[(8):64.6�

.EQN 0 5 219 0 0

({0:y}NAME)[(9):102�

.EQN 0 5 220 0 0

({0:y}NAME)[(10):138�

.EQN 0 5 221 0 0

({0:y}NAME)[(11):172�

.EQN 4 -54 222 0 0

({0:x}NAME)[(12):80�

.EQN 0 5 223 0 0

({0:x}NAME)[(13):90�

.EQN 0 5 224 0 0

({0:x}NAME)[(14):100�

.EQN 0 5 225 0 0

({0:x}NAME)[(15):150�

.EQN 0 6 226 0 0

({0:x}NAME)[(16):200�

.EQN 0 5 227 0 0

({0:x}NAME)[(17):250�

.EQN 0 5 228 0 0

({0:x}NAME)[(18):300�

.EQN 0 6 229 0 0

({0:x}NAME)[(19):350�

.EQN 0 5 230 0 0

({0:x}NAME)[(20):400�

.EQN 3 -42 231 0 0

({0:y}NAME)[(12):202�

.EQN 0 5 232 0 0

({0:y}NAME)[(13):227�

.EQN 0 5 233 0 0

({0:y}NAME)[(14):247.5�

.EQN 0 5 234 0 0

({0:y}NAME)[(15):311�

.EQN 0 6 235 0 0

({0:y}NAME)[(16):341�

.EQN 0 5 236 0 0

({0:y}NAME)[(17):357.6�

.EQN 0 5 237 0 0

({0:y}NAME)[(18):370�

.EQN 0 6 238 0 0

({0:y}NAME)[(19):400�

.EQN 0 6 239 0 0

({0:y}NAME)[(20):400�

.EQN 4 -43 240 0 0

{0:u}NAME:0;500�

.EQN 2 0 241 0 0

{0:cpbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 242 0 0

{0:cpbronze}NAME({0:T}NAME):{0:\rbronze}NAME*{0:cpbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 243 0 0

Cg a73.000000,73.000000,25

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Nb3Sn - bronze composite:}

.EQN 3 1 244 0 0

{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:bronzefrac}NAME*{0:cpbronze}NAME({0:T}NAME)+(1-{0:bronzefrac}NAME)*{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.TXT 3 -1 245 0 0

Cg a73.000000,73.000000,10

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Composite:}

.EQN 3 0 246 0 0

{0:TcNb3Sn}NAME:{0:Tc}NAME�

.EQN 2 0 247 0 0

{0:cpSc}NAME({0:T}NAME,{0:B}NAME):{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.EQN 6 0 248 0 0

{0:cpcomp}NAME({0:T}NAME):({0:\a}NAME*{0:cpSc}NAME({0:T}NAME,{0:Bpeak}NAME)+(1-{0:\a}NAME)*{0:cpCu}NAME({0:T}NAME))*({0:Amet}NAME)/({0:Atot}NAME)+{0:cpg10}NAME({0:T}NAME)*({0:Ag10}NAME)/({0:Atot}NAME)�

.EQN 4 43 249 0 0

{0:cpcomp}NAME({0:Tc}NAME)={0}?_n_u_l_l_�

.EQN 3 5 250 0 0

{0:Tc}NAME={0}?_n_u_l_l_�

.TXT 2 -48 251 0 0
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{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b E) 

Cu-RESISTIVITY CALCULATION:}}

.EQN 2 43 252 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 3 -43 253 0 0

{0:\r1}NAME({0:T}NAME):(1.171*(10)^(-17)*({0:K}NAME)^(-4.49)*(({0:T}NAME))^(4.49))/(1+(4.5*(10)^(-7)*({0:K}NAME)^(-3.35)*(({0:T}NAME))^(3.35)*({0:e}NAME)^(-(((50*{0:K}NAME)/({0:T}NAME)))^(6.428))))*{0:ohm}NAME*{0:m}NAME�

.EQN 2 44 316 0 0

{0:enth}NAME(300*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 7 -44 255 0 0

{0:\r2}NAME({0:T}NAME):((1.69*(10)^(-8))/({0:RRR}NAME)*{0:ohm}NAME*{0:m}NAME+{0:\r1}NAME({0:T}NAME)+0.4531*(1.69*(10)^(-8)*{0:\r1}NAME({0:T}NAME))/({0:RRR}NAME*{0:\r1}NAME({0:T}NAME)+1.69*(10)^(-8)*{0:ohm}NAME*{0:m}NAME)*{0:ohm}NAME*{0:m}NAME)�

.EQN 5 0 256 0 0

{0:A}NAME({0:T}NAME,{0:B}NAME):{0:log}NAME((1.553*(10)^(-8))/((({0:tesla}NAME)/({0:ohm}NAME*{0:m}NAME)))*({0:B}NAME)/({0:\r2}NAME({0:T}NAME)))�

.EQN 7 0 257 0 0

{0:a}NAME({0:T}NAME,{0:B}NAME):-2.662+0.3168*{0:A}NAME({0:T}NAME,{0:B}NAME)+0.6229*({0:A}NAME({0:T}NAME,{0:B}NAME))^(2)-0.1839*({0:A}NAME({0:T}NAME,{0:B}NAME))^(3)+0.01827*({0:A}NAME({0:T}NAME,{0:B}NAME))^(4)�

.EQN 3 0 258 0 0

{0:\relCuint}NAME({0:T}NAME,{0:B}NAME):{0:\r2}NAME({0:T}NAME)*(1+(10)^({0:a}NAME({0:T}NAME,{0:B}NAME)))�

.EQN 3 0 259 0 0

{0:\relCu}NAME({0:T}NAME):{0:\relCuint}NAME({0:T}NAME,{0:Bpeak}NAME)�

.TXT 3 0 260 0 0

Cg a72.000000,72.000000,7

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Bronze:}

.EQN 3 0 301 0 0

({0:X}NAME)[(0):0�

.EQN 0 5 302 0 0

({0:X}NAME)[(1):4�

.EQN 0 5 303 0 0

({0:X}NAME)[(2):19.65�

.EQN 0 5 304 0 0

({0:X}NAME)[(3):75.75�

.EQN 0 5 305 0 0

({0:X}NAME)[(4):192.4�

.EQN 0 5 306 0 0

({0:X}NAME)[(5):273�

.EQN 0 5 307 0 0

({0:X}NAME)[(6):300�

.EQN 0 7 308 0 0

({0:Y}NAME)[(0):2.11�

.EQN 0 5 309 0 0

({0:Y}NAME)[(1):2.115�

.EQN 0 5 310 0 0

({0:Y}NAME)[(2):2.12�

.EQN 0 5 311 0 0

({0:Y}NAME)[(3):2.38�

.EQN 0 5 312 0 0

({0:Y}NAME)[(4):3.29�

.EQN 0 5 313 0 0

({0:Y}NAME)[(5):3.9�

.EQN 0 5 314 0 0

({0:Y}NAME)[(6):4.1�

.EQN 3 -67 315 0 0

{0:u}NAME:0;500�

.EQN 2 7 276 0 0

{0:\relbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:X}NAME,{0:Y}NAME,{0:u}NAME)�

.EQN 3 0 277 0 0

{0:\relbronze}NAME({0:T}NAME):{0:\relbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*(((10)^(-8))*{0:ohm}NAME*{0:m}NAME)�

.TXT 3 -7 278 0 0

Cg a73.000000,73.000000,10

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Composite:}

.EQN 1 10 279 0 0

{0:\relcomp}NAME({0:T}NAME):(({0:Atot}NAME)/((({0:Acu}NAME)/({0:\relCu}NAME({0:T}NAME)))+(({0:Abronze}NAME)/({0:\relbronze}NAME({0:T}NAME)))))�

.TXT 21 -10 280 0 0
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.TXT 2 26 281 0 0
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.EQN 1 18 282 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 2 -44 283 0 0

{0:IIts}NAME({0:T}NAME):({0:Atot}NAME)^(2)*(({0:Tb}NAME&{0:T}NAME`({0:cpcomp}NAME({0:T}NAME))/({0:\relcomp}NAME({0:T}NAME))&{0:T}NAME))�

.EQN 3 30 395 0 0

{0:MIIts}NAME({0:T}NAME):(10)^(-6)*{0:IIts}NAME({0:T}NAME)�

.EQN 1 -29 285 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:MIIts}NAME({0:T}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:T}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 42 19 10 0 3 

.EQN 0 53 286 0 0

{0:MIIts}NAME(500*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 26 -54 287 0 0

{0:i}NAME:0;400�

.EQN 2 0 288 0 0

({0:vtemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*{0:K}NAME�

.EQN 3 0 289 0 0

({0:vIIts}NAME)[({0:i}NAME):{0:IIts}NAME(({0:vtemp}NAME)[({0:i}NAME))�

.EQN 3 0 290 0 0

{0:Tpeak}NAME({0:IIts}NAME):{0:linterp}NAME({0:vIIts}NAME,{0:vtemp}NAME,{0:IIts}NAME)�

.EQN 3 0 291 0 0

{0:IIts}NAME:1*({0:amp}NAME)^(2)*{0:sec}NAME,1000*({0:amp}NAME)^(2)*{0:sec}NAME;25000000*({0:amp}NAME)^(2)*{0:sec}NAME�

.EQN 3 0 292 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tpeak}NAME({0:IIts}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:IIts}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 51 32 10 0 3 

.EQN 53 1 488 0 1

{0:Ntime}NAME:4000�

.EQN 2 0 489 0 1

{0:timestep}NAME:0.001*{0:sec}NAME�

.EQN 0 56 653 0 1

{0:snake}NAME:0.021*{0:ohm}NAME�

.EQN 1 -34 531 0 1

{0:ULim}NAME:10*{0:volt}NAME�

.EQN 2 -22 487 0 0

{0:j}NAME:0;{0:Ntime}NAME�

.EQN 3 1 633 0 1

{0:t0}NAME:0.001*{0:sec}NAME�

.EQN 0 11 515 0 0

{0:l0}NAME:2*{0:vq}NAME*{0:timestep}NAME�

.EQN 0 44 634 0 0

{0:Q0}NAME:({0:Itot}NAME)^(2)*{0:timestep}NAME�

.EQN 1 -30 517 0 0

{0:R0}NAME:({0:\relcomp}NAME({0:Tb}NAME)*{0:l0}NAME)/({0:Atot}NAME)*2�

.EQN 1 19 636 0 0

{0:U0}NAME:{0:Itot}NAME*{0:R0}NAME�

.EQN 3 -25 561 0 0

{0:t0}NAME={0}?_n_u_l_l_�

.EQN 12 -19 533 0 0

({7,1}ö({0:QUINT}NAME)[(0)ö({0:VOLTA}NAME)[(0)ö({0:CURTOT}NAME)[(0)ö({0:CURR}NAME)[(0)ö({0:RES}NAME)[(0)ö({0:TEMP}NAME)[(0)ö({0:TIME}NAME)[(0)):({7,1}ö{0:Q0}NAMEö{0:U0}NAMEö{0:Itot}NAMEö{0:Itot}NAMEö{0:R0}NAMEö{0:Tb}NAMEö{0:t0}NAME)�

.EQN 3 51 580 0 0

({0:L}NAME)/(2*{0:vq}NAME)={0}?_n_u_l_l_�

.EQN 22 -52 532 0 0

({7,1}ö({0:QUINT}NAME)[({0:j}NAME+1)ö({0:VOLTA}NAME)[({0:j}NAME+1)ö({0:CURTOT}NAME)[({0:j}NAME+1)ö({0:CURR}NAME)[({0:j}NAME+1)ö({0:RES}NAME)[({0:j}NAME+1)ö({0:TEMP}NAME)[({0:j}NAME+1)ö({0:TIME}NAME)[({0:j}NAME+1)):({7,1}ö({0:QUINT}NAME)[({0:j}NAME)+

{0:timestep}NAME*((({0:CURR}NAME)[({0:j}NAME)))^(2)ö(({0:RES}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)-{0:ULim}NAME)*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+{0:ULim}NAMEö({0:CURR}NAME)[({0:j}NAME)*(1+(({0:RES}NAME)[(

{0:j}NAME))/({0:snake}NAME))ö((({0:CURTOT}NAME)[({0:j}NAME))/(1+(({0:RES}NAME)[({0:j}NAME))/({0:snake}NAME)))*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+(({0:VOLTA}NAME)[({0:j}NAME))/(({0:RES}NAME)[({0:j}NAME))*{0:\F}NAME((

{0:VOLTA}NAME)[({0:j}NAME)-({0:ULim}NAME-0.001*{0:volt}NAME))ö({0:\relcomp}NAME(({0:TEMP}NAME)[({0:j}NAME))*{0:L}NAME)/({0:Atot}NAME)*2*((2*{0:vq}NAME*({0:TIME}NAME)[({0:j}NAME))/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-({0:TIME}NAME)[({0:j}NAME)

)+1*{0:\F}NAME(({0:TIME}NAME)[({0:j}NAME)-({0:L}NAME)/(2*{0:vq}NAME)))ö{0:Tpeak}NAME(({0:QUINT}NAME)[({0:j}NAME))ö({0:TIME}NAME)[({0:j}NAME)+{0:timestep}NAME)�

.EQN 2 127 605 0 0

{0:RES}NAME={0 0 0 5 20 42 42}?_n_u_l_l_�

.EQN 14 -115 603 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:TEMP}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 37 -5 672 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:VOLTA}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 33 2 673 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 34 -5 670 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURTOT}NAME)[({0:j}NAME)-({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 39 27 10 0 3 

.EQN 1 -5 664 0 0

({0:CURR}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 35 3 668 0 0

({0:CURTOT}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 3 5 665 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:RES}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 38 -2 666 0 0

({0:RES}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 10 -6 618 0 0
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.EQN 4 3 619 0 0

({0:POWER}NAME)[({0:j}NAME):({0:VOLTA}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)�

.EQN 3 4 662 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:POWER}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 46 30 10 0 3 

.EQN 41 36 661 0 0

({0:POWER}NAME)[(10)={0}?_n_u_l_l_�

.TXT 5 -40 623 0 0
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vaporization of HeI: Van Sciver: 20 J/g @ 4.3 K}

.TXT 4 0 624 0 0
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.EQN 5 1 625 0 0

{0:HeLat}NAME:20*({0:joule}NAME)/({0:gm}NAME)*125*({0:gm}NAME)/({0:liter}NAME)�

.EQN 5 0 631 0 0

{0:k}NAME:0;{0:Ntime}NAME�

.EQN 11 -1 642 0 0

({0:HeBlow}NAME)[({0:k}NAME):(((1,{0:k}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�))/({0:HeLat}NAME)�

.EQN 7 3 640 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:HeBlow}NAME)[({0:k}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:k}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 33 10 0 3 

.EQN 46 21 648 0 0

((1,{0:Ntime}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�)={0}?_n_u_l_l_�

.EQN 7 2 651 0 0

{0:HeLat}NAME={0}?_n_u_l_l_�

.EQN 6 -2 649 0 0

({0:HeBlow}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 56 -26 615 0 0
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.EQN 5 0 613 0 0

{0:deltat1}NAME({0:T}NAME):({0:MIIts}NAME({0:T}NAME))/(((({0:Itot}NAME)/(1000)))^(2))�

.EQN 3 30 540 0 0

{0:Itot}NAME={0}?_n_u_l_l_�

.EQN 4 -30 614 0 1

{0:Tmax}NAME:800*{0:K}NAME�

.EQN 3 0 542 0 0

{0:deltat1}NAME({0:Tmax}NAME)={0}?_n_u_l_l_�

.EQN 5 2 543 0 0

{0:Tmax}NAME:5*{0:K}NAME,50*{0:K}NAME;800*{0:K}NAME�

.EQN 1 -1 544 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:deltat1}NAME({0:Tmax}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmax}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 47 41 10 0 3 

.EQN 49 1 545 0 0

{0:i}NAME:0;80�

.EQN 2 0 546 0 0

({0:vTemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*10*{0:K}NAME�

.EQN 3 0 547 0 0

({0:vdeltat1}NAME)[({0:i}NAME):{0:deltat1}NAME(({0:vTemp}NAME)[({0:i}NAME))�

.EQN 3 0 548 0 0

{0:Tmaxi}NAME({0:time}NAME):{0:linterp}NAME({0:vdeltat1}NAME,{0:vTemp}NAME,{0:time}NAME)�

.EQN 3 0 549 0 0

{0:time}NAME:0*{0:sec}NAME,0.001*{0:sec}NAME;1*{0:sec}NAME�

.EQN 3 -1 550 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmaxi}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 41 27 10 0 3 

.EQN 41 1 551 0 0

{0:rhocomp}NAME({0:time}NAME):{0:\relcomp}NAME({0:Tmaxi}NAME({0:time}NAME))�

.EQN 5 0 552 0 0

{0:V}NAME({0:time}NAME):({0:Itot}NAME*{0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 3 -1 553 0 0

0.5&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@0.01&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 49 32 10 0 3 

.EQN 42 -3 554 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 55 35 10 0 3 

.EQN 58 4 555 0 0

{0:R}NAME({0:time}NAME):({0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 7 6 556 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:R}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 38 10 0 3 

�


_1044209529
64 5431 519 5726 64 5432

.MCAD 304020000 1 74 673 0

.CMD PLOTFORMAT

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 21 15 0 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.218750 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255
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.EQN 0 11 5 0 0

{0:\gCu}NAME:0.011*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 6 0 0

{0:\bCu}NAME:0.000744*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 7 0 0

{0:\rCu}NAME:8960*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 0 13 8 0 1

{0:RRR}NAME:50�

.EQN 5 -48 9 0 0

{0:cpCu300}NAME:3.454*(10)^(6)*({0:joule}NAME)/({0:K}NAME*({0:m}NAME)^(3))�

.TXT 5 -11 10 0 0
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.EQN 0 11 11 0 0

{0:\gNb3Sn}NAME:0.183*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 12 0 0

{0:\bNb3Sn}NAME:0.0042*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 13 0 0

{0:\rNb3Sn}NAME:5400*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 7 -35 14 0 0

{0:cpNb3Sn300}NAME�

.EQN 0 23 15 0 0

{0:Bc0Nb3Sn}NAME:28*{0:tesla}NAME�

.EQN 0 15 16 0 0

{0:Tc0Nb3Sn}NAME:18*{0:K}NAME�
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.EQN 0 11 18 0 0

{0:\rg10}NAME:1900*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 0 21 19 0 0
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.EQN 0 9 20 0 0

{0:\rbronze}NAME:8850*({0:kg}NAME)/(({0:m}NAME)^(3))�
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CONDUCTOR DATA:}}

.EQN 3 51 296 0 1

{0:pack}NAME:0.87�

.EQN 1 -21 26 0 1

{0:d}NAME:0.0007*{0:m}NAME�

.EQN 0 11 300 0 1

{0:Tb}NAME:4.5*{0:K}NAME�
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.EQN 0 14 318 0 1

{0:Itot}NAME:8000*{0:amp}NAME�

.EQN 0 35 297 0 1

{0:insthick}NAME:0.0001*{0:m}NAME�

.EQN 2 -49 31 0 1

{0:Bpeak}NAME:8*{0:tesla}NAME�

.EQN 0 28 33 0 1

{0:N}NAME:40�

.EQN 0 9 34 0 1

{0:\l}NAME:0.85�

.EQN 0 12 298 0 1

{0:cwidth}NAME:0.0213*{0:m}NAME�

.EQN 1 -35 344 0 1

{0:L}NAME:1*{0:m}NAME�

.EQN 1 35 299 0 1

{0:cthick}NAME:0.00144*{0:m}NAME�

.EQN 3 -51 37 0 0

{0:Tc}NAME:{0:Tc0Nb3Sn}NAME*((1-({0:Bpeak}NAME)/({0:Bc0Nb3Sn}NAME)))^(0.59)�

.TXT 1 27 38 0 0
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\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard insulator cross-section}

.EQN 1 36 346 0 1

{0:vq}NAME:10*({0:m}NAME)/({0:sec}NAME)�

.EQN 2 -63 39 0 0

{0:Amet}NAME:(({0:d}NAME)^(2))*({0:\p}NAME)/(4)*{0:N}NAME�

.EQN 0 27 40 0 0

{0:Ains}NAME:2*{0:insthick}NAME*({0:cwidth}NAME+{0:cthick}NAME-{0:insthick}NAME)�

.EQN 1 -15 41 0 0

{0:\a}NAME:(1)/((1+{0:\l}NAME))�

.EQN 2 15 42 0 0

{0:Ag10}NAME:(1-{0:pack}NAME)*(({0:cwidth}NAME-2*{0:insthick}NAME)*({0:cthick}NAME-2*{0:insthick}NAME))+{0:Ains}NAME�

.EQN 1 -27 43 0 0

{0:Acu}NAME:({0:\l}NAME)/(1+{0:\l}NAME)*{0:Amet}NAME�

.EQN 1 12 44 0 0

{0:ANCu}NAME:{0:\a}NAME*{0:Amet}NAME�

.EQN 1 15 45 0 0

{0:Atot}NAME:{0:Amet}NAME+{0:Ag10}NAME�

.EQN 2 -27 46 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 12 47 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�
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.EQN 0 13 50 0 1

{0:bronzefrac}NAME:0.5�

.EQN 2 -5 52 0 0

{0:Abronze}NAME:{0:ANCu}NAME*{0:bronzefrac}NAME�

.EQN 2 0 53 0 0

{0:Asc}NAME:{0:ANCu}NAME*(1-{0:bronzefrac}NAME)�

.EQN 1 -31 54 0 0

{0:a}NAME:(0.0001)/(1.061)�

.EQN 0 7 55 0 0

{0:a}NAME={0}?_n_u_l_l_�

.EQN 3 15 56 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�

.EQN 0 16 57 0 0

{0:Amet}NAME={0}?_n_u_l_l_�

.EQN 3 -16 58 0 0

{0:Asc}NAME={0}?_n_u_l_l_�

.EQN 0 16 59 0 0

{0:Ag10}NAME={0}?_n_u_l_l_�

.EQN 3 -16 60 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 16 61 0 0

{0:Atot}NAME={0}?_n_u_l_l_�
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HEAT CALCULATION:}}

.EQN 3 0 99 0 0

{0:T}NAME:{0:Tb}NAME;400*{0:K}NAME�

.EQN 0 14 100 0 0

{0:B}NAME:5*{0:tesla}NAME�
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.EQN 3 0 103 0 0

{0:cpCulow}NAME({0:T}NAME):({0:\gCu}NAME*{0:\rCu}NAME*{0:T}NAME+{0:\bCu}NAME*{0:\rCu}NAME*({0:T}NAME)^(3))�

.EQN 4 0 104 0 0

{0:cpCu}NAME({0:T}NAME):(1)/(((1)/({0:cpCu300}NAME))+((1)/({0:cpCulow}NAME({0:T}NAME))))�

.TXT 10 0 105 0 0
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.EQN 3 0 106 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 107 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 108 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 109 0 0

({0:x}NAME)[(3):6�

.EQN 0 5 110 0 0

({0:x}NAME)[(4):8�

.EQN 0 5 111 0 0

({0:x}NAME)[(5):10�

.EQN 0 5 112 0 0

({0:x}NAME)[(6):12�

.EQN 0 5 113 0 0

({0:x}NAME)[(7):14�

.EQN 0 5 114 0 0

({0:x}NAME)[(8):16�

.EQN 0 5 115 0 0

({0:x}NAME)[(9):18�

.EQN 0 5 116 0 0

({0:x}NAME)[(10):20�

.EQN 0 5 117 0 0

({0:x}NAME)[(11):22�

.EQN 3 -55 118 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 119 0 0

({0:y}NAME)[(1):0.58�

.EQN 0 5 120 0 0

({0:y}NAME)[(2):1.23�

.EQN 0 5 121 0 0

({0:y}NAME)[(3):2.01�

.EQN 0 5 122 0 0

({0:y}NAME)[(4):2.99�

.EQN 0 5 123 0 0

({0:y}NAME)[(5):4.23�

.EQN 0 5 124 0 0

({0:y}NAME)[(6):5.8�

.EQN 0 5 125 0 0

({0:y}NAME)[(7):7.76�

.EQN 0 5 126 0 0

({0:y}NAME)[(8):10.19�

.EQN 0 5 127 0 0

({0:y}NAME)[(9):13.1�

.EQN 0 5 128 0 0

({0:y}NAME)[(10):17.1�

.EQN 0 5 129 0 0

({0:y}NAME)[(11):20.8�

.EQN 4 -55 130 0 0

({0:x}NAME)[(12):24�

.EQN 0 5 131 0 0

({0:x}NAME)[(13):26�

.EQN 0 5 132 0 0

({0:x}NAME)[(14):28�

.EQN 0 5 133 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 134 0 0

({0:x}NAME)[(16):100�

.EQN 0 5 135 0 0

({0:x}NAME)[(17):120�

.EQN 0 5 136 0 0

({0:x}NAME)[(18):150�

.EQN 0 5 137 0 0

({0:x}NAME)[(19):200�

.EQN 0 5 138 0 0

({0:x}NAME)[(20):300�

.EQN 3 -41 139 0 0

({0:y}NAME)[(12):24.9�

.EQN 0 5 140 0 0

({0:y}NAME)[(13):31.1�

.EQN 0 5 141 0 0

({0:y}NAME)[(14):38.7�

.EQN 0 5 142 0 0

({0:y}NAME)[(15):97�

.EQN 0 6 143 0 0

({0:y}NAME)[(16):200�

.EQN 0 5 144 0 0

({0:y}NAME)[(17):220�

.EQN 0 5 145 0 0

({0:y}NAME)[(18):232�

.EQN 0 5 146 0 0

({0:y}NAME)[(19):250�

.EQN 0 6 147 0 0

({0:y}NAME)[(20):262�

.EQN 4 -42 148 0 0

{0:u}NAME:0;500�

.EQN 2 0 149 0 0

{0:cpnbsnnorminterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 150 0 0

{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:\rNb3Sn}NAME*{0:cpnbsnnorminterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�
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.EQN 2 0 152 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 153 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 154 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 155 0 0

({0:x}NAME)[(3):5�

.EQN 0 5 156 0 0

({0:x}NAME)[(4):6�

.EQN 0 5 157 0 0

({0:x}NAME)[(5):7�

.EQN 0 5 158 0 0

({0:x}NAME)[(6):8�

.EQN 0 5 159 0 0

({0:x}NAME)[(7):9�

.EQN 0 4 160 0 0

({0:x}NAME)[(8):10�

.EQN 0 5 161 0 0

({0:x}NAME)[(9):12�

.EQN 0 5 162 0 0

({0:x}NAME)[(10):14�

.EQN 0 5 163 0 0

({0:x}NAME)[(11):16�

.EQN 3 -54 164 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 165 0 0

({0:y}NAME)[(1):0.17�

.EQN 0 5 166 0 0

({0:y}NAME)[(2):1.5�

.EQN 0 5 167 0 0

({0:y}NAME)[(3):3.0�

.EQN 0 5 168 0 0

({0:y}NAME)[(4):5.3�

.EQN 0 5 169 0 0

({0:y}NAME)[(5):7.4�

.EQN 0 5 170 0 0

({0:y}NAME)[(6):11�

.EQN 0 5 171 0 0

({0:y}NAME)[(7):13.7�

.EQN 0 4 172 0 0

({0:y}NAME)[(8):16.8�

.EQN 0 5 173 0 0

({0:y}NAME)[(9):24.2�

.EQN 0 5 174 0 0

({0:y}NAME)[(10):31.6�

.EQN 0 5 175 0 0

({0:y}NAME)[(11):43.4�

.EQN 4 -54 176 0 0

({0:x}NAME)[(12):18�

.EQN 0 5 177 0 0

({0:x}NAME)[(13):20�

.EQN 0 5 178 0 0

({0:x}NAME)[(14):25�

.EQN 0 5 179 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 180 0 0

({0:x}NAME)[(16):75�

.EQN 0 5 181 0 0

({0:x}NAME)[(17):100�

.EQN 0 5 182 0 0

({0:x}NAME)[(18):250�

.EQN 0 6 183 0 0

({0:x}NAME)[(19):300�

.EQN 0 5 184 0 0

({0:x}NAME)[(20):310�

.EQN 3 -42 185 0 0

({0:y}NAME)[(12):55.8�

.EQN 0 5 186 0 0

({0:y}NAME)[(13):70.6�

.EQN 0 5 187 0 0

({0:y}NAME)[(14):100�

.EQN 0 5 188 0 0

({0:y}NAME)[(15):420�

.EQN 0 6 189 0 0

({0:y}NAME)[(16):630�

.EQN 0 5 190 0 0

({0:y}NAME)[(17):850�

.EQN 0 5 191 0 0

({0:y}NAME)[(18):1700�

.EQN 0 6 192 0 0

({0:y}NAME)[(19):2050�

.EQN 0 6 193 0 0

({0:y}NAME)[(20):2050�

.EQN 4 -43 194 0 0

{0:u}NAME:0;500�

.EQN 2 0 195 0 0

{0:cpg10interpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 196 0 0

{0:cpg10}NAME({0:T}NAME):{0:\rg10}NAME*{0:cpg10interpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 17 0 197 0 0
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.EQN 3 0 198 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 199 0 0

({0:x}NAME)[(1):6�

.EQN 0 5 200 0 0

({0:x}NAME)[(2):8�

.EQN 0 5 201 0 0

({0:x}NAME)[(3):10�

.EQN 0 5 202 0 0

({0:x}NAME)[(4):15�

.EQN 0 5 203 0 0

({0:x}NAME)[(5):20�

.EQN 0 5 204 0 0

({0:x}NAME)[(6):25�

.EQN 0 5 205 0 0

({0:x}NAME)[(7):30�

.EQN 0 4 206 0 0

({0:x}NAME)[(8):40�

.EQN 0 5 207 0 0

({0:x}NAME)[(9):50�

.EQN 0 5 208 0 0

({0:x}NAME)[(10):60�

.EQN 0 5 209 0 0

({0:x}NAME)[(11):70�

.EQN 3 -54 210 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 211 0 0

({0:y}NAME)[(1):0.33�

.EQN 0 5 212 0 0

({0:y}NAME)[(2):0.84�

.EQN 0 5 213 0 0

({0:y}NAME)[(3):1.58�

.EQN 0 5 214 0 0

({0:y}NAME)[(4):4.9�

.EQN 0 5 215 0 0

({0:y}NAME)[(5):10.9�

.EQN 0 5 216 0 0

({0:y}NAME)[(6):20.2�

.EQN 0 5 217 0 0

({0:y}NAME)[(7):31.9�

.EQN 0 4 218 0 0

({0:y}NAME)[(8):64.6�

.EQN 0 5 219 0 0

({0:y}NAME)[(9):102�

.EQN 0 5 220 0 0

({0:y}NAME)[(10):138�

.EQN 0 5 221 0 0

({0:y}NAME)[(11):172�

.EQN 4 -54 222 0 0

({0:x}NAME)[(12):80�

.EQN 0 5 223 0 0

({0:x}NAME)[(13):90�

.EQN 0 5 224 0 0

({0:x}NAME)[(14):100�

.EQN 0 5 225 0 0

({0:x}NAME)[(15):150�

.EQN 0 6 226 0 0

({0:x}NAME)[(16):200�

.EQN 0 5 227 0 0

({0:x}NAME)[(17):250�

.EQN 0 5 228 0 0

({0:x}NAME)[(18):300�

.EQN 0 6 229 0 0

({0:x}NAME)[(19):350�

.EQN 0 5 230 0 0

({0:x}NAME)[(20):400�

.EQN 3 -42 231 0 0

({0:y}NAME)[(12):202�

.EQN 0 5 232 0 0

({0:y}NAME)[(13):227�

.EQN 0 5 233 0 0

({0:y}NAME)[(14):247.5�

.EQN 0 5 234 0 0

({0:y}NAME)[(15):311�

.EQN 0 6 235 0 0

({0:y}NAME)[(16):341�

.EQN 0 5 236 0 0

({0:y}NAME)[(17):357.6�

.EQN 0 5 237 0 0

({0:y}NAME)[(18):370�

.EQN 0 6 238 0 0

({0:y}NAME)[(19):400�

.EQN 0 6 239 0 0

({0:y}NAME)[(20):400�

.EQN 4 -43 240 0 0

{0:u}NAME:0;500�

.EQN 2 0 241 0 0

{0:cpbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 242 0 0

{0:cpbronze}NAME({0:T}NAME):{0:\rbronze}NAME*{0:cpbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 243 0 0

Cg a73.000000,73.000000,25

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Nb3Sn - bronze composite:}

.EQN 3 1 244 0 0

{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:bronzefrac}NAME*{0:cpbronze}NAME({0:T}NAME)+(1-{0:bronzefrac}NAME)*{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.TXT 3 -1 245 0 0

Cg a73.000000,73.000000,10

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Composite:}

.EQN 3 0 246 0 0

{0:TcNb3Sn}NAME:{0:Tc}NAME�

.EQN 2 0 247 0 0

{0:cpSc}NAME({0:T}NAME,{0:B}NAME):{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.EQN 6 0 248 0 0

{0:cpcomp}NAME({0:T}NAME):({0:\a}NAME*{0:cpSc}NAME({0:T}NAME,{0:Bpeak}NAME)+(1-{0:\a}NAME)*{0:cpCu}NAME({0:T}NAME))*({0:Amet}NAME)/({0:Atot}NAME)+{0:cpg10}NAME({0:T}NAME)*({0:Ag10}NAME)/({0:Atot}NAME)�

.EQN 4 43 249 0 0

{0:cpcomp}NAME({0:Tc}NAME)={0}?_n_u_l_l_�

.EQN 3 5 250 0 0

{0:Tc}NAME={0}?_n_u_l_l_�

.TXT 2 -48 251 0 0

Cg a70.000000,70.000000,30

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b E) 

Cu-RESISTIVITY CALCULATION:}}

.EQN 2 43 252 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 3 -43 253 0 0

{0:\r1}NAME({0:T}NAME):(1.171*(10)^(-17)*({0:K}NAME)^(-4.49)*(({0:T}NAME))^(4.49))/(1+(4.5*(10)^(-7)*({0:K}NAME)^(-3.35)*(({0:T}NAME))^(3.35)*({0:e}NAME)^(-(((50*{0:K}NAME)/({0:T}NAME)))^(6.428))))*{0:ohm}NAME*{0:m}NAME�

.EQN 2 44 316 0 0

{0:enth}NAME(300*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 7 -44 255 0 0

{0:\r2}NAME({0:T}NAME):((1.69*(10)^(-8))/({0:RRR}NAME)*{0:ohm}NAME*{0:m}NAME+{0:\r1}NAME({0:T}NAME)+0.4531*(1.69*(10)^(-8)*{0:\r1}NAME({0:T}NAME))/({0:RRR}NAME*{0:\r1}NAME({0:T}NAME)+1.69*(10)^(-8)*{0:ohm}NAME*{0:m}NAME)*{0:ohm}NAME*{0:m}NAME)�

.EQN 5 0 256 0 0

{0:A}NAME({0:T}NAME,{0:B}NAME):{0:log}NAME((1.553*(10)^(-8))/((({0:tesla}NAME)/({0:ohm}NAME*{0:m}NAME)))*({0:B}NAME)/({0:\r2}NAME({0:T}NAME)))�

.EQN 7 0 257 0 0

{0:a}NAME({0:T}NAME,{0:B}NAME):-2.662+0.3168*{0:A}NAME({0:T}NAME,{0:B}NAME)+0.6229*({0:A}NAME({0:T}NAME,{0:B}NAME))^(2)-0.1839*({0:A}NAME({0:T}NAME,{0:B}NAME))^(3)+0.01827*({0:A}NAME({0:T}NAME,{0:B}NAME))^(4)�

.EQN 3 0 258 0 0

{0:\relCuint}NAME({0:T}NAME,{0:B}NAME):{0:\r2}NAME({0:T}NAME)*(1+(10)^({0:a}NAME({0:T}NAME,{0:B}NAME)))�

.EQN 3 0 259 0 0

{0:\relCu}NAME({0:T}NAME):{0:\relCuint}NAME({0:T}NAME,{0:Bpeak}NAME)�

.TXT 3 0 260 0 0

Cg a72.000000,72.000000,7

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Bronze:}

.EQN 3 0 301 0 0

({0:X}NAME)[(0):0�

.EQN 0 5 302 0 0

({0:X}NAME)[(1):4�

.EQN 0 5 303 0 0

({0:X}NAME)[(2):19.65�

.EQN 0 5 304 0 0

({0:X}NAME)[(3):75.75�

.EQN 0 5 305 0 0

({0:X}NAME)[(4):192.4�

.EQN 0 5 306 0 0

({0:X}NAME)[(5):273�

.EQN 0 5 307 0 0

({0:X}NAME)[(6):300�

.EQN 0 7 308 0 0

({0:Y}NAME)[(0):2.11�

.EQN 0 5 309 0 0

({0:Y}NAME)[(1):2.115�

.EQN 0 5 310 0 0

({0:Y}NAME)[(2):2.12�

.EQN 0 5 311 0 0

({0:Y}NAME)[(3):2.38�

.EQN 0 5 312 0 0

({0:Y}NAME)[(4):3.29�

.EQN 0 5 313 0 0

({0:Y}NAME)[(5):3.9�

.EQN 0 5 314 0 0

({0:Y}NAME)[(6):4.1�

.EQN 3 -67 315 0 0

{0:u}NAME:0;500�

.EQN 2 7 276 0 0

{0:\relbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:X}NAME,{0:Y}NAME,{0:u}NAME)�

.EQN 3 0 277 0 0

{0:\relbronze}NAME({0:T}NAME):{0:\relbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*(((10)^(-8))*{0:ohm}NAME*{0:m}NAME)�

.TXT 3 -7 278 0 0

Cg a73.000000,73.000000,10

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Composite:}

.EQN 1 10 279 0 0

{0:\relcomp}NAME({0:T}NAME):(({0:Atot}NAME)/((({0:Acu}NAME)/({0:\relCu}NAME({0:T}NAME)))+(({0:Abronze}NAME)/({0:\relbronze}NAME({0:T}NAME)))))�

.TXT 21 -10 280 0 0

Cg a70.000000,70.000000,18
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.TXT 2 26 281 0 0
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{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard specific enthalpy:}

.EQN 1 18 282 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 2 -44 283 0 0

{0:IIts}NAME({0:T}NAME):({0:Atot}NAME)^(2)*(({0:Tb}NAME&{0:T}NAME`({0:cpcomp}NAME({0:T}NAME))/({0:\relcomp}NAME({0:T}NAME))&{0:T}NAME))�

.EQN 3 30 395 0 0

{0:MIIts}NAME({0:T}NAME):(10)^(-6)*{0:IIts}NAME({0:T}NAME)�

.EQN 1 -29 285 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:MIIts}NAME({0:T}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:T}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 42 19 10 0 3 

.EQN 0 53 286 0 0

{0:MIIts}NAME(500*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 26 -54 287 0 0

{0:i}NAME:0;400�

.EQN 2 0 288 0 0

({0:vtemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*{0:K}NAME�

.EQN 3 0 289 0 0

({0:vIIts}NAME)[({0:i}NAME):{0:IIts}NAME(({0:vtemp}NAME)[({0:i}NAME))�

.EQN 3 0 290 0 0

{0:Tpeak}NAME({0:IIts}NAME):{0:linterp}NAME({0:vIIts}NAME,{0:vtemp}NAME,{0:IIts}NAME)�

.EQN 3 0 291 0 0

{0:IIts}NAME:1*({0:amp}NAME)^(2)*{0:sec}NAME,1000*({0:amp}NAME)^(2)*{0:sec}NAME;25000000*({0:amp}NAME)^(2)*{0:sec}NAME�

.EQN 3 0 292 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tpeak}NAME({0:IIts}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:IIts}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 51 32 10 0 3 

.EQN 53 1 488 0 1

{0:Ntime}NAME:4000�

.EQN 2 0 489 0 1

{0:timestep}NAME:0.001*{0:sec}NAME�

.EQN 0 56 653 0 1

{0:snake}NAME:0.021*{0:ohm}NAME�

.EQN 1 -34 531 0 1

{0:ULim}NAME:10*{0:volt}NAME�

.EQN 2 -22 487 0 0

{0:j}NAME:0;{0:Ntime}NAME�

.EQN 3 1 633 0 1

{0:t0}NAME:0.001*{0:sec}NAME�

.EQN 0 11 515 0 0

{0:l0}NAME:2*{0:vq}NAME*{0:timestep}NAME�

.EQN 0 44 634 0 0

{0:Q0}NAME:({0:Itot}NAME)^(2)*{0:timestep}NAME�

.EQN 1 -30 517 0 0

{0:R0}NAME:({0:\relcomp}NAME({0:Tb}NAME)*{0:l0}NAME)/({0:Atot}NAME)*2�

.EQN 1 19 636 0 0

{0:U0}NAME:{0:Itot}NAME*{0:R0}NAME�

.EQN 3 -25 561 0 0

{0:t0}NAME={0}?_n_u_l_l_�

.EQN 12 -19 533 0 0

({7,1}ö({0:QUINT}NAME)[(0)ö({0:VOLTA}NAME)[(0)ö({0:CURTOT}NAME)[(0)ö({0:CURR}NAME)[(0)ö({0:RES}NAME)[(0)ö({0:TEMP}NAME)[(0)ö({0:TIME}NAME)[(0)):({7,1}ö{0:Q0}NAMEö{0:U0}NAMEö{0:Itot}NAMEö{0:Itot}NAMEö{0:R0}NAMEö{0:Tb}NAMEö{0:t0}NAME)�

.EQN 3 51 580 0 0

({0:L}NAME)/(2*{0:vq}NAME)={0}?_n_u_l_l_�

.EQN 22 -52 532 0 0

({7,1}ö({0:QUINT}NAME)[({0:j}NAME+1)ö({0:VOLTA}NAME)[({0:j}NAME+1)ö({0:CURTOT}NAME)[({0:j}NAME+1)ö({0:CURR}NAME)[({0:j}NAME+1)ö({0:RES}NAME)[({0:j}NAME+1)ö({0:TEMP}NAME)[({0:j}NAME+1)ö({0:TIME}NAME)[({0:j}NAME+1)):({7,1}ö({0:QUINT}NAME)[({0:j}NAME)+

{0:timestep}NAME*((({0:CURR}NAME)[({0:j}NAME)))^(2)ö(({0:RES}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)-{0:ULim}NAME)*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+{0:ULim}NAMEö({0:CURR}NAME)[({0:j}NAME)*(1+(({0:RES}NAME)[(

{0:j}NAME))/({0:snake}NAME))ö((({0:CURTOT}NAME)[({0:j}NAME))/(1+(({0:RES}NAME)[({0:j}NAME))/({0:snake}NAME)))*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+(({0:VOLTA}NAME)[({0:j}NAME))/(({0:RES}NAME)[({0:j}NAME))*{0:\F}NAME((

{0:VOLTA}NAME)[({0:j}NAME)-({0:ULim}NAME-0.001*{0:volt}NAME))ö({0:\relcomp}NAME(({0:TEMP}NAME)[({0:j}NAME))*{0:L}NAME)/({0:Atot}NAME)*2*((2*{0:vq}NAME*({0:TIME}NAME)[({0:j}NAME))/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-({0:TIME}NAME)[({0:j}NAME)

)+1*{0:\F}NAME(({0:TIME}NAME)[({0:j}NAME)-({0:L}NAME)/(2*{0:vq}NAME)))ö{0:Tpeak}NAME(({0:QUINT}NAME)[({0:j}NAME))ö({0:TIME}NAME)[({0:j}NAME)+{0:timestep}NAME)�

.EQN 2 127 605 0 0

{0:RES}NAME={0 0 0 5 20 42 42}?_n_u_l_l_�

.EQN 14 -115 603 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:TEMP}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 37 -5 672 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:VOLTA}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 33 2 673 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 34 -5 670 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURTOT}NAME)[({0:j}NAME)-({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 39 27 10 0 3 

.EQN 1 -5 664 0 0

({0:CURR}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 35 3 668 0 0

({0:CURTOT}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 3 5 665 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:RES}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 38 -2 666 0 0

({0:RES}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 10 -6 618 0 0

Cg a69.000000,69.000000,16

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Helium blow-off:}

.EQN 4 3 619 0 0

({0:POWER}NAME)[({0:j}NAME):({0:VOLTA}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)�

.EQN 3 4 662 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:POWER}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 46 30 10 0 3 

.EQN 41 36 661 0 0

({0:POWER}NAME)[(10)={0}?_n_u_l_l_�

.TXT 5 -40 623 0 0

Cg a70.000000,70.000000,62

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Latent heat of 

vaporization of HeI: Van Sciver: 20 J/g @ 4.3 K}

.TXT 4 0 624 0 0

Cg a70.000000,70.000000,44

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard density of He1: Van 

Sciver: 125g/lit @ 4.2 K}

.EQN 5 1 625 0 0

{0:HeLat}NAME:20*({0:joule}NAME)/({0:gm}NAME)*125*({0:gm}NAME)/({0:liter}NAME)�

.EQN 5 0 631 0 0

{0:k}NAME:0;{0:Ntime}NAME�

.EQN 11 -1 642 0 0

({0:HeBlow}NAME)[({0:k}NAME):(((1,{0:k}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�))/({0:HeLat}NAME)�

.EQN 7 3 640 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:HeBlow}NAME)[({0:k}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:k}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 33 10 0 3 

.EQN 46 21 648 0 0

((1,{0:Ntime}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�)={0}?_n_u_l_l_�

.EQN 7 2 651 0 0

{0:HeLat}NAME={0}?_n_u_l_l_�

.EQN 6 -2 649 0 0

({0:HeBlow}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�
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.EQN 5 0 613 0 0

{0:deltat1}NAME({0:T}NAME):({0:MIIts}NAME({0:T}NAME))/(((({0:Itot}NAME)/(1000)))^(2))�

.EQN 3 30 540 0 0

{0:Itot}NAME={0}?_n_u_l_l_�

.EQN 4 -30 614 0 1

{0:Tmax}NAME:800*{0:K}NAME�

.EQN 3 0 542 0 0

{0:deltat1}NAME({0:Tmax}NAME)={0}?_n_u_l_l_�

.EQN 5 2 543 0 0

{0:Tmax}NAME:5*{0:K}NAME,50*{0:K}NAME;800*{0:K}NAME�

.EQN 1 -1 544 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:deltat1}NAME({0:Tmax}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmax}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 47 41 10 0 3 

.EQN 49 1 545 0 0

{0:i}NAME:0;80�

.EQN 2 0 546 0 0

({0:vTemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*10*{0:K}NAME�

.EQN 3 0 547 0 0

({0:vdeltat1}NAME)[({0:i}NAME):{0:deltat1}NAME(({0:vTemp}NAME)[({0:i}NAME))�

.EQN 3 0 548 0 0

{0:Tmaxi}NAME({0:time}NAME):{0:linterp}NAME({0:vdeltat1}NAME,{0:vTemp}NAME,{0:time}NAME)�

.EQN 3 0 549 0 0

{0:time}NAME:0*{0:sec}NAME,0.001*{0:sec}NAME;1*{0:sec}NAME�

.EQN 3 -1 550 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmaxi}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 41 27 10 0 3 

.EQN 41 1 551 0 0

{0:rhocomp}NAME({0:time}NAME):{0:\relcomp}NAME({0:Tmaxi}NAME({0:time}NAME))�

.EQN 5 0 552 0 0

{0:V}NAME({0:time}NAME):({0:Itot}NAME*{0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 3 -1 553 0 0

0.5&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@0.01&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 49 32 10 0 3 

.EQN 42 -3 554 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 55 35 10 0 3 

.EQN 58 4 555 0 0

{0:R}NAME({0:time}NAME):({0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 7 6 556 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:R}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 38 10 0 3 

�


_1044209635
56 6055 479 6374 56 6056

.MCAD 304020000 1 74 673 0

.CMD PLOTFORMAT

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 21 15 0 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.218750 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.TXT 8 10 295 0 0
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.EQN 0 11 5 0 0

{0:\gCu}NAME:0.011*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 6 0 0

{0:\bCu}NAME:0.000744*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 7 0 0

{0:\rCu}NAME:8960*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 0 13 8 0 1

{0:RRR}NAME:50�

.EQN 5 -48 9 0 0

{0:cpCu300}NAME:3.454*(10)^(6)*({0:joule}NAME)/({0:K}NAME*({0:m}NAME)^(3))�

.TXT 5 -11 10 0 0
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.EQN 0 11 11 0 0

{0:\gNb3Sn}NAME:0.183*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 12 0 0

{0:\bNb3Sn}NAME:0.0042*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 13 0 0

{0:\rNb3Sn}NAME:5400*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 7 -35 14 0 0

{0:cpNb3Sn300}NAME�

.EQN 0 23 15 0 0

{0:Bc0Nb3Sn}NAME:28*{0:tesla}NAME�

.EQN 0 15 16 0 0

{0:Tc0Nb3Sn}NAME:18*{0:K}NAME�

.TXT 5 -49 17 0 0
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.EQN 0 11 18 0 0

{0:\rg10}NAME:1900*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 0 21 19 0 0
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.EQN 0 9 20 0 0

{0:\rbronze}NAME:8850*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 7 -41 21 0 0
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.EQN 3 51 296 0 1

{0:pack}NAME:0.87�

.EQN 1 -21 26 0 1

{0:d}NAME:0.0007*{0:m}NAME�

.EQN 0 11 300 0 1

{0:Tb}NAME:4.5*{0:K}NAME�

.TXT 1 -39 29 0 0
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.EQN 0 14 318 0 1

{0:Itot}NAME:8000*{0:amp}NAME�

.EQN 0 35 297 0 1

{0:insthick}NAME:0.0001*{0:m}NAME�

.EQN 2 -49 31 0 1

{0:Bpeak}NAME:8*{0:tesla}NAME�

.EQN 0 28 33 0 1

{0:N}NAME:40�

.EQN 0 9 34 0 1

{0:\l}NAME:0.85�

.EQN 0 12 298 0 1

{0:cwidth}NAME:0.0213*{0:m}NAME�

.EQN 1 -35 344 0 1

{0:L}NAME:1*{0:m}NAME�

.EQN 1 35 299 0 1

{0:cthick}NAME:0.00144*{0:m}NAME�

.EQN 3 -51 37 0 0

{0:Tc}NAME:{0:Tc0Nb3Sn}NAME*((1-({0:Bpeak}NAME)/({0:Bc0Nb3Sn}NAME)))^(0.59)�

.TXT 1 27 38 0 0
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.EQN 1 36 346 0 1

{0:vq}NAME:10*({0:m}NAME)/({0:sec}NAME)�

.EQN 2 -63 39 0 0

{0:Amet}NAME:(({0:d}NAME)^(2))*({0:\p}NAME)/(4)*{0:N}NAME�

.EQN 0 27 40 0 0

{0:Ains}NAME:2*{0:insthick}NAME*({0:cwidth}NAME+{0:cthick}NAME-{0:insthick}NAME)�

.EQN 1 -15 41 0 0

{0:\a}NAME:(1)/((1+{0:\l}NAME))�

.EQN 2 15 42 0 0

{0:Ag10}NAME:(1-{0:pack}NAME)*(({0:cwidth}NAME-2*{0:insthick}NAME)*({0:cthick}NAME-2*{0:insthick}NAME))+{0:Ains}NAME�

.EQN 1 -27 43 0 0

{0:Acu}NAME:({0:\l}NAME)/(1+{0:\l}NAME)*{0:Amet}NAME�

.EQN 1 12 44 0 0

{0:ANCu}NAME:{0:\a}NAME*{0:Amet}NAME�

.EQN 1 15 45 0 0

{0:Atot}NAME:{0:Amet}NAME+{0:Ag10}NAME�

.EQN 2 -27 46 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 12 47 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�
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.EQN 0 13 50 0 1

{0:bronzefrac}NAME:0.5�

.EQN 2 -5 52 0 0

{0:Abronze}NAME:{0:ANCu}NAME*{0:bronzefrac}NAME�

.EQN 2 0 53 0 0

{0:Asc}NAME:{0:ANCu}NAME*(1-{0:bronzefrac}NAME)�

.EQN 1 -31 54 0 0

{0:a}NAME:(0.0001)/(1.061)�

.EQN 0 7 55 0 0

{0:a}NAME={0}?_n_u_l_l_�

.EQN 3 15 56 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�

.EQN 0 16 57 0 0

{0:Amet}NAME={0}?_n_u_l_l_�

.EQN 3 -16 58 0 0

{0:Asc}NAME={0}?_n_u_l_l_�

.EQN 0 16 59 0 0

{0:Ag10}NAME={0}?_n_u_l_l_�

.EQN 3 -16 60 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 16 61 0 0

{0:Atot}NAME={0}?_n_u_l_l_�

.TXT 9 -38 98 0 0
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.EQN 3 0 99 0 0

{0:T}NAME:{0:Tb}NAME;400*{0:K}NAME�

.EQN 0 14 100 0 0

{0:B}NAME:5*{0:tesla}NAME�
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.EQN 3 0 103 0 0

{0:cpCulow}NAME({0:T}NAME):({0:\gCu}NAME*{0:\rCu}NAME*{0:T}NAME+{0:\bCu}NAME*{0:\rCu}NAME*({0:T}NAME)^(3))�

.EQN 4 0 104 0 0

{0:cpCu}NAME({0:T}NAME):(1)/(((1)/({0:cpCu300}NAME))+((1)/({0:cpCulow}NAME({0:T}NAME))))�

.TXT 10 0 105 0 0
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.EQN 3 0 106 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 107 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 108 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 109 0 0

({0:x}NAME)[(3):6�

.EQN 0 5 110 0 0

({0:x}NAME)[(4):8�

.EQN 0 5 111 0 0

({0:x}NAME)[(5):10�

.EQN 0 5 112 0 0

({0:x}NAME)[(6):12�

.EQN 0 5 113 0 0

({0:x}NAME)[(7):14�

.EQN 0 5 114 0 0

({0:x}NAME)[(8):16�

.EQN 0 5 115 0 0

({0:x}NAME)[(9):18�

.EQN 0 5 116 0 0

({0:x}NAME)[(10):20�

.EQN 0 5 117 0 0

({0:x}NAME)[(11):22�

.EQN 3 -55 118 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 119 0 0

({0:y}NAME)[(1):0.58�

.EQN 0 5 120 0 0

({0:y}NAME)[(2):1.23�

.EQN 0 5 121 0 0

({0:y}NAME)[(3):2.01�

.EQN 0 5 122 0 0

({0:y}NAME)[(4):2.99�

.EQN 0 5 123 0 0

({0:y}NAME)[(5):4.23�

.EQN 0 5 124 0 0

({0:y}NAME)[(6):5.8�

.EQN 0 5 125 0 0

({0:y}NAME)[(7):7.76�

.EQN 0 5 126 0 0

({0:y}NAME)[(8):10.19�

.EQN 0 5 127 0 0

({0:y}NAME)[(9):13.1�

.EQN 0 5 128 0 0

({0:y}NAME)[(10):17.1�

.EQN 0 5 129 0 0

({0:y}NAME)[(11):20.8�

.EQN 4 -55 130 0 0

({0:x}NAME)[(12):24�

.EQN 0 5 131 0 0

({0:x}NAME)[(13):26�

.EQN 0 5 132 0 0

({0:x}NAME)[(14):28�

.EQN 0 5 133 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 134 0 0

({0:x}NAME)[(16):100�

.EQN 0 5 135 0 0

({0:x}NAME)[(17):120�

.EQN 0 5 136 0 0

({0:x}NAME)[(18):150�

.EQN 0 5 137 0 0

({0:x}NAME)[(19):200�

.EQN 0 5 138 0 0

({0:x}NAME)[(20):300�

.EQN 3 -41 139 0 0

({0:y}NAME)[(12):24.9�

.EQN 0 5 140 0 0

({0:y}NAME)[(13):31.1�

.EQN 0 5 141 0 0

({0:y}NAME)[(14):38.7�

.EQN 0 5 142 0 0

({0:y}NAME)[(15):97�

.EQN 0 6 143 0 0

({0:y}NAME)[(16):200�

.EQN 0 5 144 0 0

({0:y}NAME)[(17):220�

.EQN 0 5 145 0 0

({0:y}NAME)[(18):232�

.EQN 0 5 146 0 0

({0:y}NAME)[(19):250�

.EQN 0 6 147 0 0

({0:y}NAME)[(20):262�

.EQN 4 -42 148 0 0

{0:u}NAME:0;500�

.EQN 2 0 149 0 0

{0:cpnbsnnorminterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 150 0 0

{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:\rNb3Sn}NAME*{0:cpnbsnnorminterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 151 0 0
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.EQN 2 0 152 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 153 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 154 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 155 0 0

({0:x}NAME)[(3):5�

.EQN 0 5 156 0 0

({0:x}NAME)[(4):6�

.EQN 0 5 157 0 0

({0:x}NAME)[(5):7�

.EQN 0 5 158 0 0

({0:x}NAME)[(6):8�

.EQN 0 5 159 0 0

({0:x}NAME)[(7):9�

.EQN 0 4 160 0 0

({0:x}NAME)[(8):10�

.EQN 0 5 161 0 0

({0:x}NAME)[(9):12�

.EQN 0 5 162 0 0

({0:x}NAME)[(10):14�

.EQN 0 5 163 0 0

({0:x}NAME)[(11):16�

.EQN 3 -54 164 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 165 0 0

({0:y}NAME)[(1):0.17�

.EQN 0 5 166 0 0

({0:y}NAME)[(2):1.5�

.EQN 0 5 167 0 0

({0:y}NAME)[(3):3.0�

.EQN 0 5 168 0 0

({0:y}NAME)[(4):5.3�

.EQN 0 5 169 0 0

({0:y}NAME)[(5):7.4�

.EQN 0 5 170 0 0

({0:y}NAME)[(6):11�

.EQN 0 5 171 0 0

({0:y}NAME)[(7):13.7�

.EQN 0 4 172 0 0

({0:y}NAME)[(8):16.8�

.EQN 0 5 173 0 0

({0:y}NAME)[(9):24.2�

.EQN 0 5 174 0 0

({0:y}NAME)[(10):31.6�

.EQN 0 5 175 0 0

({0:y}NAME)[(11):43.4�

.EQN 4 -54 176 0 0

({0:x}NAME)[(12):18�

.EQN 0 5 177 0 0

({0:x}NAME)[(13):20�

.EQN 0 5 178 0 0

({0:x}NAME)[(14):25�

.EQN 0 5 179 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 180 0 0

({0:x}NAME)[(16):75�

.EQN 0 5 181 0 0

({0:x}NAME)[(17):100�

.EQN 0 5 182 0 0

({0:x}NAME)[(18):250�

.EQN 0 6 183 0 0

({0:x}NAME)[(19):300�

.EQN 0 5 184 0 0

({0:x}NAME)[(20):310�

.EQN 3 -42 185 0 0

({0:y}NAME)[(12):55.8�

.EQN 0 5 186 0 0

({0:y}NAME)[(13):70.6�

.EQN 0 5 187 0 0

({0:y}NAME)[(14):100�

.EQN 0 5 188 0 0

({0:y}NAME)[(15):420�

.EQN 0 6 189 0 0

({0:y}NAME)[(16):630�

.EQN 0 5 190 0 0

({0:y}NAME)[(17):850�

.EQN 0 5 191 0 0

({0:y}NAME)[(18):1700�

.EQN 0 6 192 0 0

({0:y}NAME)[(19):2050�

.EQN 0 6 193 0 0

({0:y}NAME)[(20):2050�

.EQN 4 -43 194 0 0

{0:u}NAME:0;500�

.EQN 2 0 195 0 0

{0:cpg10interpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 196 0 0

{0:cpg10}NAME({0:T}NAME):{0:\rg10}NAME*{0:cpg10interpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 17 0 197 0 0
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.EQN 3 0 198 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 199 0 0

({0:x}NAME)[(1):6�

.EQN 0 5 200 0 0

({0:x}NAME)[(2):8�

.EQN 0 5 201 0 0

({0:x}NAME)[(3):10�

.EQN 0 5 202 0 0

({0:x}NAME)[(4):15�

.EQN 0 5 203 0 0

({0:x}NAME)[(5):20�

.EQN 0 5 204 0 0

({0:x}NAME)[(6):25�

.EQN 0 5 205 0 0

({0:x}NAME)[(7):30�

.EQN 0 4 206 0 0

({0:x}NAME)[(8):40�

.EQN 0 5 207 0 0

({0:x}NAME)[(9):50�

.EQN 0 5 208 0 0

({0:x}NAME)[(10):60�

.EQN 0 5 209 0 0

({0:x}NAME)[(11):70�

.EQN 3 -54 210 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 211 0 0

({0:y}NAME)[(1):0.33�

.EQN 0 5 212 0 0

({0:y}NAME)[(2):0.84�

.EQN 0 5 213 0 0

({0:y}NAME)[(3):1.58�

.EQN 0 5 214 0 0

({0:y}NAME)[(4):4.9�

.EQN 0 5 215 0 0

({0:y}NAME)[(5):10.9�

.EQN 0 5 216 0 0

({0:y}NAME)[(6):20.2�

.EQN 0 5 217 0 0

({0:y}NAME)[(7):31.9�

.EQN 0 4 218 0 0

({0:y}NAME)[(8):64.6�

.EQN 0 5 219 0 0

({0:y}NAME)[(9):102�

.EQN 0 5 220 0 0

({0:y}NAME)[(10):138�

.EQN 0 5 221 0 0

({0:y}NAME)[(11):172�

.EQN 4 -54 222 0 0

({0:x}NAME)[(12):80�

.EQN 0 5 223 0 0

({0:x}NAME)[(13):90�

.EQN 0 5 224 0 0

({0:x}NAME)[(14):100�

.EQN 0 5 225 0 0

({0:x}NAME)[(15):150�

.EQN 0 6 226 0 0

({0:x}NAME)[(16):200�

.EQN 0 5 227 0 0

({0:x}NAME)[(17):250�

.EQN 0 5 228 0 0

({0:x}NAME)[(18):300�

.EQN 0 6 229 0 0

({0:x}NAME)[(19):350�

.EQN 0 5 230 0 0

({0:x}NAME)[(20):400�

.EQN 3 -42 231 0 0

({0:y}NAME)[(12):202�

.EQN 0 5 232 0 0

({0:y}NAME)[(13):227�

.EQN 0 5 233 0 0

({0:y}NAME)[(14):247.5�

.EQN 0 5 234 0 0

({0:y}NAME)[(15):311�

.EQN 0 6 235 0 0

({0:y}NAME)[(16):341�

.EQN 0 5 236 0 0

({0:y}NAME)[(17):357.6�

.EQN 0 5 237 0 0

({0:y}NAME)[(18):370�

.EQN 0 6 238 0 0

({0:y}NAME)[(19):400�

.EQN 0 6 239 0 0

({0:y}NAME)[(20):400�

.EQN 4 -43 240 0 0

{0:u}NAME:0;500�

.EQN 2 0 241 0 0

{0:cpbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 242 0 0

{0:cpbronze}NAME({0:T}NAME):{0:\rbronze}NAME*{0:cpbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 243 0 0
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.EQN 3 1 244 0 0

{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:bronzefrac}NAME*{0:cpbronze}NAME({0:T}NAME)+(1-{0:bronzefrac}NAME)*{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.TXT 3 -1 245 0 0

Cg a73.000000,73.000000,10
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.EQN 3 0 246 0 0

{0:TcNb3Sn}NAME:{0:Tc}NAME�

.EQN 2 0 247 0 0

{0:cpSc}NAME({0:T}NAME,{0:B}NAME):{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.EQN 6 0 248 0 0

{0:cpcomp}NAME({0:T}NAME):({0:\a}NAME*{0:cpSc}NAME({0:T}NAME,{0:Bpeak}NAME)+(1-{0:\a}NAME)*{0:cpCu}NAME({0:T}NAME))*({0:Amet}NAME)/({0:Atot}NAME)+{0:cpg10}NAME({0:T}NAME)*({0:Ag10}NAME)/({0:Atot}NAME)�

.EQN 4 43 249 0 0

{0:cpcomp}NAME({0:Tc}NAME)={0}?_n_u_l_l_�

.EQN 3 5 250 0 0

{0:Tc}NAME={0}?_n_u_l_l_�

.TXT 2 -48 251 0 0
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Cu-RESISTIVITY CALCULATION:}}

.EQN 2 43 252 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 3 -43 253 0 0

{0:\r1}NAME({0:T}NAME):(1.171*(10)^(-17)*({0:K}NAME)^(-4.49)*(({0:T}NAME))^(4.49))/(1+(4.5*(10)^(-7)*({0:K}NAME)^(-3.35)*(({0:T}NAME))^(3.35)*({0:e}NAME)^(-(((50*{0:K}NAME)/({0:T}NAME)))^(6.428))))*{0:ohm}NAME*{0:m}NAME�

.EQN 2 44 316 0 0

{0:enth}NAME(300*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 7 -44 255 0 0

{0:\r2}NAME({0:T}NAME):((1.69*(10)^(-8))/({0:RRR}NAME)*{0:ohm}NAME*{0:m}NAME+{0:\r1}NAME({0:T}NAME)+0.4531*(1.69*(10)^(-8)*{0:\r1}NAME({0:T}NAME))/({0:RRR}NAME*{0:\r1}NAME({0:T}NAME)+1.69*(10)^(-8)*{0:ohm}NAME*{0:m}NAME)*{0:ohm}NAME*{0:m}NAME)�

.EQN 5 0 256 0 0

{0:A}NAME({0:T}NAME,{0:B}NAME):{0:log}NAME((1.553*(10)^(-8))/((({0:tesla}NAME)/({0:ohm}NAME*{0:m}NAME)))*({0:B}NAME)/({0:\r2}NAME({0:T}NAME)))�

.EQN 7 0 257 0 0

{0:a}NAME({0:T}NAME,{0:B}NAME):-2.662+0.3168*{0:A}NAME({0:T}NAME,{0:B}NAME)+0.6229*({0:A}NAME({0:T}NAME,{0:B}NAME))^(2)-0.1839*({0:A}NAME({0:T}NAME,{0:B}NAME))^(3)+0.01827*({0:A}NAME({0:T}NAME,{0:B}NAME))^(4)�

.EQN 3 0 258 0 0

{0:\relCuint}NAME({0:T}NAME,{0:B}NAME):{0:\r2}NAME({0:T}NAME)*(1+(10)^({0:a}NAME({0:T}NAME,{0:B}NAME)))�

.EQN 3 0 259 0 0

{0:\relCu}NAME({0:T}NAME):{0:\relCuint}NAME({0:T}NAME,{0:Bpeak}NAME)�

.TXT 3 0 260 0 0
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.EQN 3 0 301 0 0

({0:X}NAME)[(0):0�

.EQN 0 5 302 0 0

({0:X}NAME)[(1):4�

.EQN 0 5 303 0 0

({0:X}NAME)[(2):19.65�

.EQN 0 5 304 0 0

({0:X}NAME)[(3):75.75�

.EQN 0 5 305 0 0

({0:X}NAME)[(4):192.4�

.EQN 0 5 306 0 0

({0:X}NAME)[(5):273�

.EQN 0 5 307 0 0

({0:X}NAME)[(6):300�

.EQN 0 7 308 0 0

({0:Y}NAME)[(0):2.11�

.EQN 0 5 309 0 0

({0:Y}NAME)[(1):2.115�

.EQN 0 5 310 0 0

({0:Y}NAME)[(2):2.12�

.EQN 0 5 311 0 0

({0:Y}NAME)[(3):2.38�

.EQN 0 5 312 0 0

({0:Y}NAME)[(4):3.29�

.EQN 0 5 313 0 0

({0:Y}NAME)[(5):3.9�

.EQN 0 5 314 0 0

({0:Y}NAME)[(6):4.1�

.EQN 3 -67 315 0 0

{0:u}NAME:0;500�

.EQN 2 7 276 0 0

{0:\relbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:X}NAME,{0:Y}NAME,{0:u}NAME)�

.EQN 3 0 277 0 0

{0:\relbronze}NAME({0:T}NAME):{0:\relbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*(((10)^(-8))*{0:ohm}NAME*{0:m}NAME)�

.TXT 3 -7 278 0 0
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.EQN 1 10 279 0 0

{0:\relcomp}NAME({0:T}NAME):(({0:Atot}NAME)/((({0:Acu}NAME)/({0:\relCu}NAME({0:T}NAME)))+(({0:Abronze}NAME)/({0:\relbronze}NAME({0:T}NAME)))))�

.TXT 21 -10 280 0 0
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.TXT 2 26 281 0 0
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.EQN 1 18 282 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 2 -44 283 0 0

{0:IIts}NAME({0:T}NAME):({0:Atot}NAME)^(2)*(({0:Tb}NAME&{0:T}NAME`({0:cpcomp}NAME({0:T}NAME))/({0:\relcomp}NAME({0:T}NAME))&{0:T}NAME))�

.EQN 3 30 395 0 0

{0:MIIts}NAME({0:T}NAME):(10)^(-6)*{0:IIts}NAME({0:T}NAME)�

.EQN 1 -29 285 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:MIIts}NAME({0:T}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:T}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 42 19 10 0 3 

.EQN 0 53 286 0 0

{0:MIIts}NAME(500*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 26 -54 287 0 0

{0:i}NAME:0;400�

.EQN 2 0 288 0 0

({0:vtemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*{0:K}NAME�

.EQN 3 0 289 0 0

({0:vIIts}NAME)[({0:i}NAME):{0:IIts}NAME(({0:vtemp}NAME)[({0:i}NAME))�

.EQN 3 0 290 0 0

{0:Tpeak}NAME({0:IIts}NAME):{0:linterp}NAME({0:vIIts}NAME,{0:vtemp}NAME,{0:IIts}NAME)�

.EQN 3 0 291 0 0

{0:IIts}NAME:1*({0:amp}NAME)^(2)*{0:sec}NAME,1000*({0:amp}NAME)^(2)*{0:sec}NAME;25000000*({0:amp}NAME)^(2)*{0:sec}NAME�

.EQN 3 0 292 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tpeak}NAME({0:IIts}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:IIts}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 51 32 10 0 3 

.EQN 53 1 488 0 1

{0:Ntime}NAME:4000�

.EQN 2 0 489 0 1

{0:timestep}NAME:0.001*{0:sec}NAME�

.EQN 0 56 653 0 1

{0:snake}NAME:0.021*{0:ohm}NAME�

.EQN 1 -34 531 0 1

{0:ULim}NAME:10*{0:volt}NAME�

.EQN 2 -22 487 0 0

{0:j}NAME:0;{0:Ntime}NAME�

.EQN 3 1 633 0 1

{0:t0}NAME:0.001*{0:sec}NAME�

.EQN 0 11 515 0 0

{0:l0}NAME:2*{0:vq}NAME*{0:timestep}NAME�

.EQN 0 44 634 0 0

{0:Q0}NAME:({0:Itot}NAME)^(2)*{0:timestep}NAME�

.EQN 1 -30 517 0 0

{0:R0}NAME:({0:\relcomp}NAME({0:Tb}NAME)*{0:l0}NAME)/({0:Atot}NAME)*2�

.EQN 1 19 636 0 0

{0:U0}NAME:{0:Itot}NAME*{0:R0}NAME�

.EQN 3 -25 561 0 0

{0:t0}NAME={0}?_n_u_l_l_�

.EQN 12 -19 533 0 0

({7,1}ö({0:QUINT}NAME)[(0)ö({0:VOLTA}NAME)[(0)ö({0:CURTOT}NAME)[(0)ö({0:CURR}NAME)[(0)ö({0:RES}NAME)[(0)ö({0:TEMP}NAME)[(0)ö({0:TIME}NAME)[(0)):({7,1}ö{0:Q0}NAMEö{0:U0}NAMEö{0:Itot}NAMEö{0:Itot}NAMEö{0:R0}NAMEö{0:Tb}NAMEö{0:t0}NAME)�

.EQN 3 51 580 0 0

({0:L}NAME)/(2*{0:vq}NAME)={0}?_n_u_l_l_�

.EQN 22 -52 532 0 0

({7,1}ö({0:QUINT}NAME)[({0:j}NAME+1)ö({0:VOLTA}NAME)[({0:j}NAME+1)ö({0:CURTOT}NAME)[({0:j}NAME+1)ö({0:CURR}NAME)[({0:j}NAME+1)ö({0:RES}NAME)[({0:j}NAME+1)ö({0:TEMP}NAME)[({0:j}NAME+1)ö({0:TIME}NAME)[({0:j}NAME+1)):({7,1}ö({0:QUINT}NAME)[({0:j}NAME)+

{0:timestep}NAME*((({0:CURR}NAME)[({0:j}NAME)))^(2)ö(({0:RES}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)-{0:ULim}NAME)*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+{0:ULim}NAMEö({0:CURR}NAME)[({0:j}NAME)*(1+(({0:RES}NAME)[(

{0:j}NAME))/({0:snake}NAME))ö((({0:CURTOT}NAME)[({0:j}NAME))/(1+(({0:RES}NAME)[({0:j}NAME))/({0:snake}NAME)))*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+(({0:VOLTA}NAME)[({0:j}NAME))/(({0:RES}NAME)[({0:j}NAME))*{0:\F}NAME((

{0:VOLTA}NAME)[({0:j}NAME)-({0:ULim}NAME-0.001*{0:volt}NAME))ö({0:\relcomp}NAME(({0:TEMP}NAME)[({0:j}NAME))*{0:L}NAME)/({0:Atot}NAME)*2*((2*{0:vq}NAME*({0:TIME}NAME)[({0:j}NAME))/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-({0:TIME}NAME)[({0:j}NAME)

)+1*{0:\F}NAME(({0:TIME}NAME)[({0:j}NAME)-({0:L}NAME)/(2*{0:vq}NAME)))ö{0:Tpeak}NAME(({0:QUINT}NAME)[({0:j}NAME))ö({0:TIME}NAME)[({0:j}NAME)+{0:timestep}NAME)�

.EQN 2 127 605 0 0

{0:RES}NAME={0 0 0 5 20 42 42}?_n_u_l_l_�

.EQN 14 -115 603 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:TEMP}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 37 -5 672 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:VOLTA}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 33 2 673 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 34 -5 670 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURTOT}NAME)[({0:j}NAME)-({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 39 27 10 0 3 

.EQN 1 -5 664 0 0

({0:CURR}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 35 3 668 0 0

({0:CURTOT}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 3 5 665 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:RES}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 38 -2 666 0 0

({0:RES}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 10 -6 618 0 0
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.EQN 4 3 619 0 0

({0:POWER}NAME)[({0:j}NAME):({0:VOLTA}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)�

.EQN 3 4 662 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:POWER}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 46 30 10 0 3 

.EQN 41 36 661 0 0

({0:POWER}NAME)[(10)={0}?_n_u_l_l_�

.TXT 5 -40 623 0 0
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.TXT 4 0 624 0 0
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.EQN 5 1 625 0 0

{0:HeLat}NAME:20*({0:joule}NAME)/({0:gm}NAME)*125*({0:gm}NAME)/({0:liter}NAME)�

.EQN 5 0 631 0 0

{0:k}NAME:0;{0:Ntime}NAME�

.EQN 11 -1 642 0 0

({0:HeBlow}NAME)[({0:k}NAME):(((1,{0:k}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�))/({0:HeLat}NAME)�

.EQN 7 3 640 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:HeBlow}NAME)[({0:k}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:k}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 33 10 0 3 

.EQN 46 21 648 0 0

((1,{0:Ntime}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�)={0}?_n_u_l_l_�

.EQN 7 2 651 0 0

{0:HeLat}NAME={0}?_n_u_l_l_�

.EQN 6 -2 649 0 0

({0:HeBlow}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 56 -26 615 0 0
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.EQN 5 0 613 0 0

{0:deltat1}NAME({0:T}NAME):({0:MIIts}NAME({0:T}NAME))/(((({0:Itot}NAME)/(1000)))^(2))�

.EQN 3 30 540 0 0

{0:Itot}NAME={0}?_n_u_l_l_�

.EQN 4 -30 614 0 1

{0:Tmax}NAME:800*{0:K}NAME�

.EQN 3 0 542 0 0

{0:deltat1}NAME({0:Tmax}NAME)={0}?_n_u_l_l_�

.EQN 5 2 543 0 0

{0:Tmax}NAME:5*{0:K}NAME,50*{0:K}NAME;800*{0:K}NAME�

.EQN 1 -1 544 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:deltat1}NAME({0:Tmax}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmax}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 47 41 10 0 3 

.EQN 49 1 545 0 0

{0:i}NAME:0;80�

.EQN 2 0 546 0 0

({0:vTemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*10*{0:K}NAME�

.EQN 3 0 547 0 0

({0:vdeltat1}NAME)[({0:i}NAME):{0:deltat1}NAME(({0:vTemp}NAME)[({0:i}NAME))�

.EQN 3 0 548 0 0

{0:Tmaxi}NAME({0:time}NAME):{0:linterp}NAME({0:vdeltat1}NAME,{0:vTemp}NAME,{0:time}NAME)�

.EQN 3 0 549 0 0

{0:time}NAME:0*{0:sec}NAME,0.001*{0:sec}NAME;1*{0:sec}NAME�

.EQN 3 -1 550 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmaxi}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 41 27 10 0 3 

.EQN 41 1 551 0 0

{0:rhocomp}NAME({0:time}NAME):{0:\relcomp}NAME({0:Tmaxi}NAME({0:time}NAME))�

.EQN 5 0 552 0 0

{0:V}NAME({0:time}NAME):({0:Itot}NAME*{0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 3 -1 553 0 0

0.5&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@0.01&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 49 32 10 0 3 

.EQN 42 -3 554 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 55 35 10 0 3 

.EQN 58 4 555 0 0

{0:R}NAME({0:time}NAME):({0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 7 6 556 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:R}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 38 10 0 3 

�


_1044208947
88 4407 527 4670 88 4408

.MCAD 304020000 1 74 673 0

.CMD PLOTFORMAT

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 21 15 0 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.218750 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.TXT 8 10 295 0 0
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.TXT 3 0 4 0 0
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.EQN 0 11 5 0 0

{0:\gCu}NAME:0.011*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 6 0 0

{0:\bCu}NAME:0.000744*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 7 0 0

{0:\rCu}NAME:8960*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 0 13 8 0 1

{0:RRR}NAME:50�

.EQN 5 -48 9 0 0

{0:cpCu300}NAME:3.454*(10)^(6)*({0:joule}NAME)/({0:K}NAME*({0:m}NAME)^(3))�

.TXT 5 -11 10 0 0
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.EQN 0 11 11 0 0

{0:\gNb3Sn}NAME:0.183*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 12 0 0

{0:\bNb3Sn}NAME:0.0042*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 13 0 0

{0:\rNb3Sn}NAME:5400*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 7 -35 14 0 0

{0:cpNb3Sn300}NAME�

.EQN 0 23 15 0 0

{0:Bc0Nb3Sn}NAME:28*{0:tesla}NAME�

.EQN 0 15 16 0 0

{0:Tc0Nb3Sn}NAME:18*{0:K}NAME�

.TXT 5 -49 17 0 0
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.EQN 0 11 18 0 0

{0:\rg10}NAME:1900*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 0 21 19 0 0
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.EQN 0 9 20 0 0

{0:\rbronze}NAME:8850*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 7 -41 21 0 0
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.EQN 3 51 296 0 1

{0:pack}NAME:0.87�

.EQN 1 -21 26 0 1

{0:d}NAME:0.0007*{0:m}NAME�

.EQN 0 11 300 0 1

{0:Tb}NAME:4.5*{0:K}NAME�

.TXT 1 -39 29 0 0
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{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard average field:}

.EQN 0 14 318 0 1

{0:Itot}NAME:8000*{0:amp}NAME�

.EQN 0 35 297 0 1

{0:insthick}NAME:0.0001*{0:m}NAME�

.EQN 2 -49 31 0 1

{0:Bpeak}NAME:8*{0:tesla}NAME�

.EQN 0 28 33 0 1

{0:N}NAME:40�

.EQN 0 9 34 0 1

{0:\l}NAME:0.85�

.EQN 0 12 298 0 1

{0:cwidth}NAME:0.0213*{0:m}NAME�

.EQN 1 -35 344 0 1

{0:L}NAME:1*{0:m}NAME�

.EQN 1 35 299 0 1

{0:cthick}NAME:0.00144*{0:m}NAME�

.EQN 3 -51 37 0 0

{0:Tc}NAME:{0:Tc0Nb3Sn}NAME*((1-({0:Bpeak}NAME)/({0:Bc0Nb3Sn}NAME)))^(0.59)�

.TXT 1 27 38 0 0

Cg a43.000000,43.000000,23

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard insulator cross-section}

.EQN 1 36 346 0 1

{0:vq}NAME:10*({0:m}NAME)/({0:sec}NAME)�

.EQN 2 -63 39 0 0

{0:Amet}NAME:(({0:d}NAME)^(2))*({0:\p}NAME)/(4)*{0:N}NAME�

.EQN 0 27 40 0 0

{0:Ains}NAME:2*{0:insthick}NAME*({0:cwidth}NAME+{0:cthick}NAME-{0:insthick}NAME)�

.EQN 1 -15 41 0 0

{0:\a}NAME:(1)/((1+{0:\l}NAME))�

.EQN 2 15 42 0 0

{0:Ag10}NAME:(1-{0:pack}NAME)*(({0:cwidth}NAME-2*{0:insthick}NAME)*({0:cthick}NAME-2*{0:insthick}NAME))+{0:Ains}NAME�

.EQN 1 -27 43 0 0

{0:Acu}NAME:({0:\l}NAME)/(1+{0:\l}NAME)*{0:Amet}NAME�

.EQN 1 12 44 0 0

{0:ANCu}NAME:{0:\a}NAME*{0:Amet}NAME�

.EQN 1 15 45 0 0

{0:Atot}NAME:{0:Amet}NAME+{0:Ag10}NAME�

.EQN 2 -27 46 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 12 47 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�

.TXT 6 11 49 0 0

Cg a72.000000,72.000000,16

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard bronze fraction:}

.EQN 0 13 50 0 1

{0:bronzefrac}NAME:0.5�

.EQN 2 -5 52 0 0

{0:Abronze}NAME:{0:ANCu}NAME*{0:bronzefrac}NAME�

.EQN 2 0 53 0 0

{0:Asc}NAME:{0:ANCu}NAME*(1-{0:bronzefrac}NAME)�

.EQN 1 -31 54 0 0

{0:a}NAME:(0.0001)/(1.061)�

.EQN 0 7 55 0 0

{0:a}NAME={0}?_n_u_l_l_�

.EQN 3 15 56 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�

.EQN 0 16 57 0 0

{0:Amet}NAME={0}?_n_u_l_l_�

.EQN 3 -16 58 0 0

{0:Asc}NAME={0}?_n_u_l_l_�

.EQN 0 16 59 0 0

{0:Ag10}NAME={0}?_n_u_l_l_�

.EQN 3 -16 60 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 16 61 0 0

{0:Atot}NAME={0}?_n_u_l_l_�

.TXT 9 -38 98 0 0
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\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b D) SPECIFIC 

HEAT CALCULATION:}}

.EQN 3 0 99 0 0

{0:T}NAME:{0:Tb}NAME;400*{0:K}NAME�

.EQN 0 14 100 0 0

{0:B}NAME:5*{0:tesla}NAME�

.TXT 0 11 101 0 0
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{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0
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.TXT 3 -25 102 0 0
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{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Cu:}

.EQN 3 0 103 0 0

{0:cpCulow}NAME({0:T}NAME):({0:\gCu}NAME*{0:\rCu}NAME*{0:T}NAME+{0:\bCu}NAME*{0:\rCu}NAME*({0:T}NAME)^(3))�

.EQN 4 0 104 0 0

{0:cpCu}NAME({0:T}NAME):(1)/(((1)/({0:cpCu300}NAME))+((1)/({0:cpCulow}NAME({0:T}NAME))))�

.TXT 10 0 105 0 0

Cg a73.000000,73.000000,6

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Nb3Sn:}

.EQN 3 0 106 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 107 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 108 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 109 0 0

({0:x}NAME)[(3):6�

.EQN 0 5 110 0 0

({0:x}NAME)[(4):8�

.EQN 0 5 111 0 0

({0:x}NAME)[(5):10�

.EQN 0 5 112 0 0

({0:x}NAME)[(6):12�

.EQN 0 5 113 0 0

({0:x}NAME)[(7):14�

.EQN 0 5 114 0 0

({0:x}NAME)[(8):16�

.EQN 0 5 115 0 0

({0:x}NAME)[(9):18�

.EQN 0 5 116 0 0

({0:x}NAME)[(10):20�

.EQN 0 5 117 0 0

({0:x}NAME)[(11):22�

.EQN 3 -55 118 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 119 0 0

({0:y}NAME)[(1):0.58�

.EQN 0 5 120 0 0

({0:y}NAME)[(2):1.23�

.EQN 0 5 121 0 0

({0:y}NAME)[(3):2.01�

.EQN 0 5 122 0 0

({0:y}NAME)[(4):2.99�

.EQN 0 5 123 0 0

({0:y}NAME)[(5):4.23�

.EQN 0 5 124 0 0

({0:y}NAME)[(6):5.8�

.EQN 0 5 125 0 0

({0:y}NAME)[(7):7.76�

.EQN 0 5 126 0 0

({0:y}NAME)[(8):10.19�

.EQN 0 5 127 0 0

({0:y}NAME)[(9):13.1�

.EQN 0 5 128 0 0

({0:y}NAME)[(10):17.1�

.EQN 0 5 129 0 0

({0:y}NAME)[(11):20.8�

.EQN 4 -55 130 0 0

({0:x}NAME)[(12):24�

.EQN 0 5 131 0 0

({0:x}NAME)[(13):26�

.EQN 0 5 132 0 0

({0:x}NAME)[(14):28�

.EQN 0 5 133 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 134 0 0

({0:x}NAME)[(16):100�

.EQN 0 5 135 0 0

({0:x}NAME)[(17):120�

.EQN 0 5 136 0 0

({0:x}NAME)[(18):150�

.EQN 0 5 137 0 0

({0:x}NAME)[(19):200�

.EQN 0 5 138 0 0

({0:x}NAME)[(20):300�

.EQN 3 -41 139 0 0

({0:y}NAME)[(12):24.9�

.EQN 0 5 140 0 0

({0:y}NAME)[(13):31.1�

.EQN 0 5 141 0 0

({0:y}NAME)[(14):38.7�

.EQN 0 5 142 0 0

({0:y}NAME)[(15):97�

.EQN 0 6 143 0 0

({0:y}NAME)[(16):200�

.EQN 0 5 144 0 0

({0:y}NAME)[(17):220�

.EQN 0 5 145 0 0

({0:y}NAME)[(18):232�

.EQN 0 5 146 0 0

({0:y}NAME)[(19):250�

.EQN 0 6 147 0 0

({0:y}NAME)[(20):262�

.EQN 4 -42 148 0 0

{0:u}NAME:0;500�

.EQN 2 0 149 0 0

{0:cpnbsnnorminterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 150 0 0

{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:\rNb3Sn}NAME*{0:cpnbsnnorminterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 151 0 0
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\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard G10:}

.EQN 2 0 152 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 153 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 154 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 155 0 0

({0:x}NAME)[(3):5�

.EQN 0 5 156 0 0

({0:x}NAME)[(4):6�

.EQN 0 5 157 0 0

({0:x}NAME)[(5):7�

.EQN 0 5 158 0 0

({0:x}NAME)[(6):8�

.EQN 0 5 159 0 0

({0:x}NAME)[(7):9�

.EQN 0 4 160 0 0

({0:x}NAME)[(8):10�

.EQN 0 5 161 0 0

({0:x}NAME)[(9):12�

.EQN 0 5 162 0 0

({0:x}NAME)[(10):14�

.EQN 0 5 163 0 0

({0:x}NAME)[(11):16�

.EQN 3 -54 164 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 165 0 0

({0:y}NAME)[(1):0.17�

.EQN 0 5 166 0 0

({0:y}NAME)[(2):1.5�

.EQN 0 5 167 0 0

({0:y}NAME)[(3):3.0�

.EQN 0 5 168 0 0

({0:y}NAME)[(4):5.3�

.EQN 0 5 169 0 0

({0:y}NAME)[(5):7.4�

.EQN 0 5 170 0 0

({0:y}NAME)[(6):11�

.EQN 0 5 171 0 0

({0:y}NAME)[(7):13.7�

.EQN 0 4 172 0 0

({0:y}NAME)[(8):16.8�

.EQN 0 5 173 0 0

({0:y}NAME)[(9):24.2�

.EQN 0 5 174 0 0

({0:y}NAME)[(10):31.6�

.EQN 0 5 175 0 0

({0:y}NAME)[(11):43.4�

.EQN 4 -54 176 0 0

({0:x}NAME)[(12):18�

.EQN 0 5 177 0 0

({0:x}NAME)[(13):20�

.EQN 0 5 178 0 0

({0:x}NAME)[(14):25�

.EQN 0 5 179 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 180 0 0

({0:x}NAME)[(16):75�

.EQN 0 5 181 0 0

({0:x}NAME)[(17):100�

.EQN 0 5 182 0 0

({0:x}NAME)[(18):250�

.EQN 0 6 183 0 0

({0:x}NAME)[(19):300�

.EQN 0 5 184 0 0

({0:x}NAME)[(20):310�

.EQN 3 -42 185 0 0

({0:y}NAME)[(12):55.8�

.EQN 0 5 186 0 0

({0:y}NAME)[(13):70.6�

.EQN 0 5 187 0 0

({0:y}NAME)[(14):100�

.EQN 0 5 188 0 0

({0:y}NAME)[(15):420�

.EQN 0 6 189 0 0

({0:y}NAME)[(16):630�

.EQN 0 5 190 0 0

({0:y}NAME)[(17):850�

.EQN 0 5 191 0 0

({0:y}NAME)[(18):1700�

.EQN 0 6 192 0 0

({0:y}NAME)[(19):2050�

.EQN 0 6 193 0 0

({0:y}NAME)[(20):2050�

.EQN 4 -43 194 0 0

{0:u}NAME:0;500�

.EQN 2 0 195 0 0

{0:cpg10interpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 196 0 0

{0:cpg10}NAME({0:T}NAME):{0:\rg10}NAME*{0:cpg10interpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 17 0 197 0 0

Cg a73.000000,73.000000,7

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Bronze:}

.EQN 3 0 198 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 199 0 0

({0:x}NAME)[(1):6�

.EQN 0 5 200 0 0

({0:x}NAME)[(2):8�

.EQN 0 5 201 0 0

({0:x}NAME)[(3):10�

.EQN 0 5 202 0 0

({0:x}NAME)[(4):15�

.EQN 0 5 203 0 0

({0:x}NAME)[(5):20�

.EQN 0 5 204 0 0

({0:x}NAME)[(6):25�

.EQN 0 5 205 0 0

({0:x}NAME)[(7):30�

.EQN 0 4 206 0 0

({0:x}NAME)[(8):40�

.EQN 0 5 207 0 0

({0:x}NAME)[(9):50�

.EQN 0 5 208 0 0

({0:x}NAME)[(10):60�

.EQN 0 5 209 0 0

({0:x}NAME)[(11):70�

.EQN 3 -54 210 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 211 0 0

({0:y}NAME)[(1):0.33�

.EQN 0 5 212 0 0

({0:y}NAME)[(2):0.84�

.EQN 0 5 213 0 0

({0:y}NAME)[(3):1.58�

.EQN 0 5 214 0 0

({0:y}NAME)[(4):4.9�

.EQN 0 5 215 0 0

({0:y}NAME)[(5):10.9�

.EQN 0 5 216 0 0

({0:y}NAME)[(6):20.2�

.EQN 0 5 217 0 0

({0:y}NAME)[(7):31.9�

.EQN 0 4 218 0 0

({0:y}NAME)[(8):64.6�

.EQN 0 5 219 0 0

({0:y}NAME)[(9):102�

.EQN 0 5 220 0 0

({0:y}NAME)[(10):138�

.EQN 0 5 221 0 0

({0:y}NAME)[(11):172�

.EQN 4 -54 222 0 0

({0:x}NAME)[(12):80�

.EQN 0 5 223 0 0

({0:x}NAME)[(13):90�

.EQN 0 5 224 0 0

({0:x}NAME)[(14):100�

.EQN 0 5 225 0 0

({0:x}NAME)[(15):150�

.EQN 0 6 226 0 0

({0:x}NAME)[(16):200�

.EQN 0 5 227 0 0

({0:x}NAME)[(17):250�

.EQN 0 5 228 0 0

({0:x}NAME)[(18):300�

.EQN 0 6 229 0 0

({0:x}NAME)[(19):350�

.EQN 0 5 230 0 0

({0:x}NAME)[(20):400�

.EQN 3 -42 231 0 0

({0:y}NAME)[(12):202�

.EQN 0 5 232 0 0

({0:y}NAME)[(13):227�

.EQN 0 5 233 0 0

({0:y}NAME)[(14):247.5�

.EQN 0 5 234 0 0

({0:y}NAME)[(15):311�

.EQN 0 6 235 0 0

({0:y}NAME)[(16):341�

.EQN 0 5 236 0 0

({0:y}NAME)[(17):357.6�

.EQN 0 5 237 0 0

({0:y}NAME)[(18):370�

.EQN 0 6 238 0 0

({0:y}NAME)[(19):400�

.EQN 0 6 239 0 0

({0:y}NAME)[(20):400�

.EQN 4 -43 240 0 0

{0:u}NAME:0;500�

.EQN 2 0 241 0 0

{0:cpbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 242 0 0

{0:cpbronze}NAME({0:T}NAME):{0:\rbronze}NAME*{0:cpbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 243 0 0

Cg a73.000000,73.000000,25

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Nb3Sn - bronze composite:}

.EQN 3 1 244 0 0

{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:bronzefrac}NAME*{0:cpbronze}NAME({0:T}NAME)+(1-{0:bronzefrac}NAME)*{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.TXT 3 -1 245 0 0

Cg a73.000000,73.000000,10

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Composite:}

.EQN 3 0 246 0 0

{0:TcNb3Sn}NAME:{0:Tc}NAME�

.EQN 2 0 247 0 0

{0:cpSc}NAME({0:T}NAME,{0:B}NAME):{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.EQN 6 0 248 0 0

{0:cpcomp}NAME({0:T}NAME):({0:\a}NAME*{0:cpSc}NAME({0:T}NAME,{0:Bpeak}NAME)+(1-{0:\a}NAME)*{0:cpCu}NAME({0:T}NAME))*({0:Amet}NAME)/({0:Atot}NAME)+{0:cpg10}NAME({0:T}NAME)*({0:Ag10}NAME)/({0:Atot}NAME)�

.EQN 4 43 249 0 0

{0:cpcomp}NAME({0:Tc}NAME)={0}?_n_u_l_l_�

.EQN 3 5 250 0 0

{0:Tc}NAME={0}?_n_u_l_l_�

.TXT 2 -48 251 0 0
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{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b E) 

Cu-RESISTIVITY CALCULATION:}}

.EQN 2 43 252 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 3 -43 253 0 0

{0:\r1}NAME({0:T}NAME):(1.171*(10)^(-17)*({0:K}NAME)^(-4.49)*(({0:T}NAME))^(4.49))/(1+(4.5*(10)^(-7)*({0:K}NAME)^(-3.35)*(({0:T}NAME))^(3.35)*({0:e}NAME)^(-(((50*{0:K}NAME)/({0:T}NAME)))^(6.428))))*{0:ohm}NAME*{0:m}NAME�

.EQN 2 44 316 0 0

{0:enth}NAME(300*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 7 -44 255 0 0

{0:\r2}NAME({0:T}NAME):((1.69*(10)^(-8))/({0:RRR}NAME)*{0:ohm}NAME*{0:m}NAME+{0:\r1}NAME({0:T}NAME)+0.4531*(1.69*(10)^(-8)*{0:\r1}NAME({0:T}NAME))/({0:RRR}NAME*{0:\r1}NAME({0:T}NAME)+1.69*(10)^(-8)*{0:ohm}NAME*{0:m}NAME)*{0:ohm}NAME*{0:m}NAME)�

.EQN 5 0 256 0 0

{0:A}NAME({0:T}NAME,{0:B}NAME):{0:log}NAME((1.553*(10)^(-8))/((({0:tesla}NAME)/({0:ohm}NAME*{0:m}NAME)))*({0:B}NAME)/({0:\r2}NAME({0:T}NAME)))�

.EQN 7 0 257 0 0

{0:a}NAME({0:T}NAME,{0:B}NAME):-2.662+0.3168*{0:A}NAME({0:T}NAME,{0:B}NAME)+0.6229*({0:A}NAME({0:T}NAME,{0:B}NAME))^(2)-0.1839*({0:A}NAME({0:T}NAME,{0:B}NAME))^(3)+0.01827*({0:A}NAME({0:T}NAME,{0:B}NAME))^(4)�

.EQN 3 0 258 0 0

{0:\relCuint}NAME({0:T}NAME,{0:B}NAME):{0:\r2}NAME({0:T}NAME)*(1+(10)^({0:a}NAME({0:T}NAME,{0:B}NAME)))�

.EQN 3 0 259 0 0

{0:\relCu}NAME({0:T}NAME):{0:\relCuint}NAME({0:T}NAME,{0:Bpeak}NAME)�

.TXT 3 0 260 0 0

Cg a72.000000,72.000000,7

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Bronze:}

.EQN 3 0 301 0 0

({0:X}NAME)[(0):0�

.EQN 0 5 302 0 0

({0:X}NAME)[(1):4�

.EQN 0 5 303 0 0

({0:X}NAME)[(2):19.65�

.EQN 0 5 304 0 0

({0:X}NAME)[(3):75.75�

.EQN 0 5 305 0 0

({0:X}NAME)[(4):192.4�

.EQN 0 5 306 0 0

({0:X}NAME)[(5):273�

.EQN 0 5 307 0 0

({0:X}NAME)[(6):300�

.EQN 0 7 308 0 0

({0:Y}NAME)[(0):2.11�

.EQN 0 5 309 0 0

({0:Y}NAME)[(1):2.115�

.EQN 0 5 310 0 0

({0:Y}NAME)[(2):2.12�

.EQN 0 5 311 0 0

({0:Y}NAME)[(3):2.38�

.EQN 0 5 312 0 0

({0:Y}NAME)[(4):3.29�

.EQN 0 5 313 0 0

({0:Y}NAME)[(5):3.9�

.EQN 0 5 314 0 0

({0:Y}NAME)[(6):4.1�

.EQN 3 -67 315 0 0

{0:u}NAME:0;500�

.EQN 2 7 276 0 0

{0:\relbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:X}NAME,{0:Y}NAME,{0:u}NAME)�

.EQN 3 0 277 0 0

{0:\relbronze}NAME({0:T}NAME):{0:\relbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*(((10)^(-8))*{0:ohm}NAME*{0:m}NAME)�

.TXT 3 -7 278 0 0

Cg a73.000000,73.000000,10

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Composite:}

.EQN 1 10 279 0 0

{0:\relcomp}NAME({0:T}NAME):(({0:Atot}NAME)/((({0:Acu}NAME)/({0:\relCu}NAME({0:T}NAME)))+(({0:Abronze}NAME)/({0:\relbronze}NAME({0:T}NAME)))))�

.TXT 21 -10 280 0 0
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\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b F) QI-CALCULATION:}}

.TXT 2 26 281 0 0
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{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard specific enthalpy:}

.EQN 1 18 282 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 2 -44 283 0 0

{0:IIts}NAME({0:T}NAME):({0:Atot}NAME)^(2)*(({0:Tb}NAME&{0:T}NAME`({0:cpcomp}NAME({0:T}NAME))/({0:\relcomp}NAME({0:T}NAME))&{0:T}NAME))�

.EQN 3 30 395 0 0

{0:MIIts}NAME({0:T}NAME):(10)^(-6)*{0:IIts}NAME({0:T}NAME)�

.EQN 1 -29 285 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:MIIts}NAME({0:T}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:T}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 42 19 10 0 3 

.EQN 0 53 286 0 0

{0:MIIts}NAME(500*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 26 -54 287 0 0

{0:i}NAME:0;400�

.EQN 2 0 288 0 0

({0:vtemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*{0:K}NAME�

.EQN 3 0 289 0 0

({0:vIIts}NAME)[({0:i}NAME):{0:IIts}NAME(({0:vtemp}NAME)[({0:i}NAME))�

.EQN 3 0 290 0 0

{0:Tpeak}NAME({0:IIts}NAME):{0:linterp}NAME({0:vIIts}NAME,{0:vtemp}NAME,{0:IIts}NAME)�

.EQN 3 0 291 0 0

{0:IIts}NAME:1*({0:amp}NAME)^(2)*{0:sec}NAME,1000*({0:amp}NAME)^(2)*{0:sec}NAME;25000000*({0:amp}NAME)^(2)*{0:sec}NAME�

.EQN 3 0 292 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tpeak}NAME({0:IIts}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:IIts}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 51 32 10 0 3 

.EQN 53 1 488 0 1

{0:Ntime}NAME:4000�

.EQN 2 0 489 0 1

{0:timestep}NAME:0.001*{0:sec}NAME�

.EQN 0 56 653 0 1

{0:snake}NAME:0.021*{0:ohm}NAME�

.EQN 1 -34 531 0 1

{0:ULim}NAME:10*{0:volt}NAME�

.EQN 2 -22 487 0 0

{0:j}NAME:0;{0:Ntime}NAME�

.EQN 3 1 633 0 1

{0:t0}NAME:0.001*{0:sec}NAME�

.EQN 0 11 515 0 0

{0:l0}NAME:2*{0:vq}NAME*{0:timestep}NAME�

.EQN 0 44 634 0 0

{0:Q0}NAME:({0:Itot}NAME)^(2)*{0:timestep}NAME�

.EQN 1 -30 517 0 0

{0:R0}NAME:({0:\relcomp}NAME({0:Tb}NAME)*{0:l0}NAME)/({0:Atot}NAME)*2�

.EQN 1 19 636 0 0

{0:U0}NAME:{0:Itot}NAME*{0:R0}NAME�

.EQN 3 -25 561 0 0

{0:t0}NAME={0}?_n_u_l_l_�

.EQN 12 -19 533 0 0

({7,1}ö({0:QUINT}NAME)[(0)ö({0:VOLTA}NAME)[(0)ö({0:CURTOT}NAME)[(0)ö({0:CURR}NAME)[(0)ö({0:RES}NAME)[(0)ö({0:TEMP}NAME)[(0)ö({0:TIME}NAME)[(0)):({7,1}ö{0:Q0}NAMEö{0:U0}NAMEö{0:Itot}NAMEö{0:Itot}NAMEö{0:R0}NAMEö{0:Tb}NAMEö{0:t0}NAME)�

.EQN 3 51 580 0 0

({0:L}NAME)/(2*{0:vq}NAME)={0}?_n_u_l_l_�

.EQN 22 -52 532 0 0

({7,1}ö({0:QUINT}NAME)[({0:j}NAME+1)ö({0:VOLTA}NAME)[({0:j}NAME+1)ö({0:CURTOT}NAME)[({0:j}NAME+1)ö({0:CURR}NAME)[({0:j}NAME+1)ö({0:RES}NAME)[({0:j}NAME+1)ö({0:TEMP}NAME)[({0:j}NAME+1)ö({0:TIME}NAME)[({0:j}NAME+1)):({7,1}ö({0:QUINT}NAME)[({0:j}NAME)+

{0:timestep}NAME*((({0:CURR}NAME)[({0:j}NAME)))^(2)ö(({0:RES}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)-{0:ULim}NAME)*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+{0:ULim}NAMEö({0:CURR}NAME)[({0:j}NAME)*(1+(({0:RES}NAME)[(

{0:j}NAME))/({0:snake}NAME))ö((({0:CURTOT}NAME)[({0:j}NAME))/(1+(({0:RES}NAME)[({0:j}NAME))/({0:snake}NAME)))*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+(({0:VOLTA}NAME)[({0:j}NAME))/(({0:RES}NAME)[({0:j}NAME))*{0:\F}NAME((

{0:VOLTA}NAME)[({0:j}NAME)-({0:ULim}NAME-0.001*{0:volt}NAME))ö({0:\relcomp}NAME(({0:TEMP}NAME)[({0:j}NAME))*{0:L}NAME)/({0:Atot}NAME)*2*((2*{0:vq}NAME*({0:TIME}NAME)[({0:j}NAME))/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-({0:TIME}NAME)[({0:j}NAME)

)+1*{0:\F}NAME(({0:TIME}NAME)[({0:j}NAME)-({0:L}NAME)/(2*{0:vq}NAME)))ö{0:Tpeak}NAME(({0:QUINT}NAME)[({0:j}NAME))ö({0:TIME}NAME)[({0:j}NAME)+{0:timestep}NAME)�

.EQN 2 127 605 0 0

{0:RES}NAME={0 0 0 5 20 42 42}?_n_u_l_l_�

.EQN 14 -115 603 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:TEMP}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 37 -5 672 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:VOLTA}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 33 2 673 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 34 -5 670 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURTOT}NAME)[({0:j}NAME)-({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 39 27 10 0 3 

.EQN 1 -5 664 0 0

({0:CURR}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 35 3 668 0 0

({0:CURTOT}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 3 5 665 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:RES}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 38 -2 666 0 0

({0:RES}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 10 -6 618 0 0

Cg a69.000000,69.000000,16
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.EQN 4 3 619 0 0

({0:POWER}NAME)[({0:j}NAME):({0:VOLTA}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)�

.EQN 3 4 662 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:POWER}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 46 30 10 0 3 

.EQN 41 36 661 0 0

({0:POWER}NAME)[(10)={0}?_n_u_l_l_�

.TXT 5 -40 623 0 0

Cg a70.000000,70.000000,62

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0
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vaporization of HeI: Van Sciver: 20 J/g @ 4.3 K}

.TXT 4 0 624 0 0

Cg a70.000000,70.000000,44

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard density of He1: Van 

Sciver: 125g/lit @ 4.2 K}

.EQN 5 1 625 0 0

{0:HeLat}NAME:20*({0:joule}NAME)/({0:gm}NAME)*125*({0:gm}NAME)/({0:liter}NAME)�

.EQN 5 0 631 0 0

{0:k}NAME:0;{0:Ntime}NAME�

.EQN 11 -1 642 0 0

({0:HeBlow}NAME)[({0:k}NAME):(((1,{0:k}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�))/({0:HeLat}NAME)�

.EQN 7 3 640 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:HeBlow}NAME)[({0:k}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:k}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 33 10 0 3 

.EQN 46 21 648 0 0

((1,{0:Ntime}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�)={0}?_n_u_l_l_�

.EQN 7 2 651 0 0

{0:HeLat}NAME={0}?_n_u_l_l_�

.EQN 6 -2 649 0 0

({0:HeBlow}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 56 -26 615 0 0

Cg a70.000000,70.000000,16
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.EQN 5 0 613 0 0

{0:deltat1}NAME({0:T}NAME):({0:MIIts}NAME({0:T}NAME))/(((({0:Itot}NAME)/(1000)))^(2))�

.EQN 3 30 540 0 0

{0:Itot}NAME={0}?_n_u_l_l_�

.EQN 4 -30 614 0 1

{0:Tmax}NAME:800*{0:K}NAME�

.EQN 3 0 542 0 0

{0:deltat1}NAME({0:Tmax}NAME)={0}?_n_u_l_l_�

.EQN 5 2 543 0 0

{0:Tmax}NAME:5*{0:K}NAME,50*{0:K}NAME;800*{0:K}NAME�

.EQN 1 -1 544 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:deltat1}NAME({0:Tmax}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmax}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 47 41 10 0 3 

.EQN 49 1 545 0 0

{0:i}NAME:0;80�

.EQN 2 0 546 0 0

({0:vTemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*10*{0:K}NAME�

.EQN 3 0 547 0 0

({0:vdeltat1}NAME)[({0:i}NAME):{0:deltat1}NAME(({0:vTemp}NAME)[({0:i}NAME))�

.EQN 3 0 548 0 0

{0:Tmaxi}NAME({0:time}NAME):{0:linterp}NAME({0:vdeltat1}NAME,{0:vTemp}NAME,{0:time}NAME)�

.EQN 3 0 549 0 0

{0:time}NAME:0*{0:sec}NAME,0.001*{0:sec}NAME;1*{0:sec}NAME�

.EQN 3 -1 550 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmaxi}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 41 27 10 0 3 

.EQN 41 1 551 0 0

{0:rhocomp}NAME({0:time}NAME):{0:\relcomp}NAME({0:Tmaxi}NAME({0:time}NAME))�

.EQN 5 0 552 0 0

{0:V}NAME({0:time}NAME):({0:Itot}NAME*{0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 3 -1 553 0 0

0.5&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@0.01&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 49 32 10 0 3 

.EQN 42 -3 554 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 55 35 10 0 3 

.EQN 58 4 555 0 0

{0:R}NAME({0:time}NAME):({0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 7 6 556 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:R}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 38 10 0 3 

�


_1044208252
8 2895 512 3200 8 2896

.MCAD 304020000 1 74 673 0

.CMD PLOTFORMAT

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 21 15 0 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.218750 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.TXT 8 10 295 0 0
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.EQN 0 11 5 0 0

{0:\gCu}NAME:0.011*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 6 0 0

{0:\bCu}NAME:0.000744*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 7 0 0

{0:\rCu}NAME:8960*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 0 13 8 0 1

{0:RRR}NAME:50�

.EQN 5 -48 9 0 0

{0:cpCu300}NAME:3.454*(10)^(6)*({0:joule}NAME)/({0:K}NAME*({0:m}NAME)^(3))�

.TXT 5 -11 10 0 0
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.EQN 0 11 11 0 0

{0:\gNb3Sn}NAME:0.183*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 12 0 0

{0:\bNb3Sn}NAME:0.0042*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 13 0 0

{0:\rNb3Sn}NAME:5400*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 7 -35 14 0 0

{0:cpNb3Sn300}NAME�

.EQN 0 23 15 0 0

{0:Bc0Nb3Sn}NAME:28*{0:tesla}NAME�

.EQN 0 15 16 0 0

{0:Tc0Nb3Sn}NAME:18*{0:K}NAME�
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.EQN 0 11 18 0 0

{0:\rg10}NAME:1900*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 0 21 19 0 0
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.EQN 0 9 20 0 0

{0:\rbronze}NAME:8850*({0:kg}NAME)/(({0:m}NAME)^(3))�
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CONDUCTOR DATA:}}

.EQN 3 51 296 0 1

{0:pack}NAME:0.87�

.EQN 1 -21 26 0 1

{0:d}NAME:0.0007*{0:m}NAME�

.EQN 0 11 300 0 1

{0:Tb}NAME:4.5*{0:K}NAME�
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.EQN 0 14 318 0 1

{0:Itot}NAME:8000*{0:amp}NAME�

.EQN 0 35 297 0 1

{0:insthick}NAME:0.0001*{0:m}NAME�

.EQN 2 -49 31 0 1

{0:Bpeak}NAME:8*{0:tesla}NAME�

.EQN 0 28 33 0 1

{0:N}NAME:40�

.EQN 0 9 34 0 1

{0:\l}NAME:0.85�

.EQN 0 12 298 0 1

{0:cwidth}NAME:0.0213*{0:m}NAME�

.EQN 1 -35 344 0 1

{0:L}NAME:1*{0:m}NAME�

.EQN 1 35 299 0 1

{0:cthick}NAME:0.00144*{0:m}NAME�

.EQN 3 -51 37 0 0

{0:Tc}NAME:{0:Tc0Nb3Sn}NAME*((1-({0:Bpeak}NAME)/({0:Bc0Nb3Sn}NAME)))^(0.59)�

.TXT 1 27 38 0 0
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.EQN 1 36 346 0 1

{0:vq}NAME:10*({0:m}NAME)/({0:sec}NAME)�

.EQN 2 -63 39 0 0

{0:Amet}NAME:(({0:d}NAME)^(2))*({0:\p}NAME)/(4)*{0:N}NAME�

.EQN 0 27 40 0 0

{0:Ains}NAME:2*{0:insthick}NAME*({0:cwidth}NAME+{0:cthick}NAME-{0:insthick}NAME)�

.EQN 1 -15 41 0 0

{0:\a}NAME:(1)/((1+{0:\l}NAME))�

.EQN 2 15 42 0 0

{0:Ag10}NAME:(1-{0:pack}NAME)*(({0:cwidth}NAME-2*{0:insthick}NAME)*({0:cthick}NAME-2*{0:insthick}NAME))+{0:Ains}NAME�

.EQN 1 -27 43 0 0

{0:Acu}NAME:({0:\l}NAME)/(1+{0:\l}NAME)*{0:Amet}NAME�

.EQN 1 12 44 0 0

{0:ANCu}NAME:{0:\a}NAME*{0:Amet}NAME�

.EQN 1 15 45 0 0

{0:Atot}NAME:{0:Amet}NAME+{0:Ag10}NAME�

.EQN 2 -27 46 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 12 47 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�
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.EQN 0 13 50 0 1

{0:bronzefrac}NAME:0.5�

.EQN 2 -5 52 0 0

{0:Abronze}NAME:{0:ANCu}NAME*{0:bronzefrac}NAME�

.EQN 2 0 53 0 0

{0:Asc}NAME:{0:ANCu}NAME*(1-{0:bronzefrac}NAME)�

.EQN 1 -31 54 0 0

{0:a}NAME:(0.0001)/(1.061)�

.EQN 0 7 55 0 0

{0:a}NAME={0}?_n_u_l_l_�

.EQN 3 15 56 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�

.EQN 0 16 57 0 0

{0:Amet}NAME={0}?_n_u_l_l_�

.EQN 3 -16 58 0 0

{0:Asc}NAME={0}?_n_u_l_l_�

.EQN 0 16 59 0 0

{0:Ag10}NAME={0}?_n_u_l_l_�

.EQN 3 -16 60 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 16 61 0 0

{0:Atot}NAME={0}?_n_u_l_l_�
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.EQN 3 0 99 0 0

{0:T}NAME:{0:Tb}NAME;400*{0:K}NAME�

.EQN 0 14 100 0 0

{0:B}NAME:5*{0:tesla}NAME�
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.EQN 3 0 103 0 0

{0:cpCulow}NAME({0:T}NAME):({0:\gCu}NAME*{0:\rCu}NAME*{0:T}NAME+{0:\bCu}NAME*{0:\rCu}NAME*({0:T}NAME)^(3))�

.EQN 4 0 104 0 0

{0:cpCu}NAME({0:T}NAME):(1)/(((1)/({0:cpCu300}NAME))+((1)/({0:cpCulow}NAME({0:T}NAME))))�

.TXT 10 0 105 0 0
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.EQN 3 0 106 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 107 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 108 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 109 0 0

({0:x}NAME)[(3):6�

.EQN 0 5 110 0 0

({0:x}NAME)[(4):8�

.EQN 0 5 111 0 0

({0:x}NAME)[(5):10�

.EQN 0 5 112 0 0

({0:x}NAME)[(6):12�

.EQN 0 5 113 0 0

({0:x}NAME)[(7):14�

.EQN 0 5 114 0 0

({0:x}NAME)[(8):16�

.EQN 0 5 115 0 0

({0:x}NAME)[(9):18�

.EQN 0 5 116 0 0

({0:x}NAME)[(10):20�

.EQN 0 5 117 0 0

({0:x}NAME)[(11):22�

.EQN 3 -55 118 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 119 0 0

({0:y}NAME)[(1):0.58�

.EQN 0 5 120 0 0

({0:y}NAME)[(2):1.23�

.EQN 0 5 121 0 0

({0:y}NAME)[(3):2.01�

.EQN 0 5 122 0 0

({0:y}NAME)[(4):2.99�

.EQN 0 5 123 0 0

({0:y}NAME)[(5):4.23�

.EQN 0 5 124 0 0

({0:y}NAME)[(6):5.8�

.EQN 0 5 125 0 0

({0:y}NAME)[(7):7.76�

.EQN 0 5 126 0 0

({0:y}NAME)[(8):10.19�

.EQN 0 5 127 0 0

({0:y}NAME)[(9):13.1�

.EQN 0 5 128 0 0

({0:y}NAME)[(10):17.1�

.EQN 0 5 129 0 0

({0:y}NAME)[(11):20.8�

.EQN 4 -55 130 0 0

({0:x}NAME)[(12):24�

.EQN 0 5 131 0 0

({0:x}NAME)[(13):26�

.EQN 0 5 132 0 0

({0:x}NAME)[(14):28�

.EQN 0 5 133 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 134 0 0

({0:x}NAME)[(16):100�

.EQN 0 5 135 0 0

({0:x}NAME)[(17):120�

.EQN 0 5 136 0 0

({0:x}NAME)[(18):150�

.EQN 0 5 137 0 0

({0:x}NAME)[(19):200�

.EQN 0 5 138 0 0

({0:x}NAME)[(20):300�

.EQN 3 -41 139 0 0

({0:y}NAME)[(12):24.9�

.EQN 0 5 140 0 0

({0:y}NAME)[(13):31.1�

.EQN 0 5 141 0 0

({0:y}NAME)[(14):38.7�

.EQN 0 5 142 0 0

({0:y}NAME)[(15):97�

.EQN 0 6 143 0 0

({0:y}NAME)[(16):200�

.EQN 0 5 144 0 0

({0:y}NAME)[(17):220�

.EQN 0 5 145 0 0

({0:y}NAME)[(18):232�

.EQN 0 5 146 0 0

({0:y}NAME)[(19):250�

.EQN 0 6 147 0 0

({0:y}NAME)[(20):262�

.EQN 4 -42 148 0 0

{0:u}NAME:0;500�

.EQN 2 0 149 0 0

{0:cpnbsnnorminterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 150 0 0

{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:\rNb3Sn}NAME*{0:cpnbsnnorminterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�
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.EQN 2 0 152 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 153 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 154 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 155 0 0

({0:x}NAME)[(3):5�

.EQN 0 5 156 0 0

({0:x}NAME)[(4):6�

.EQN 0 5 157 0 0

({0:x}NAME)[(5):7�

.EQN 0 5 158 0 0

({0:x}NAME)[(6):8�

.EQN 0 5 159 0 0

({0:x}NAME)[(7):9�

.EQN 0 4 160 0 0

({0:x}NAME)[(8):10�

.EQN 0 5 161 0 0

({0:x}NAME)[(9):12�

.EQN 0 5 162 0 0

({0:x}NAME)[(10):14�

.EQN 0 5 163 0 0

({0:x}NAME)[(11):16�

.EQN 3 -54 164 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 165 0 0

({0:y}NAME)[(1):0.17�

.EQN 0 5 166 0 0

({0:y}NAME)[(2):1.5�

.EQN 0 5 167 0 0

({0:y}NAME)[(3):3.0�

.EQN 0 5 168 0 0

({0:y}NAME)[(4):5.3�

.EQN 0 5 169 0 0

({0:y}NAME)[(5):7.4�

.EQN 0 5 170 0 0

({0:y}NAME)[(6):11�

.EQN 0 5 171 0 0

({0:y}NAME)[(7):13.7�

.EQN 0 4 172 0 0

({0:y}NAME)[(8):16.8�

.EQN 0 5 173 0 0

({0:y}NAME)[(9):24.2�

.EQN 0 5 174 0 0

({0:y}NAME)[(10):31.6�

.EQN 0 5 175 0 0

({0:y}NAME)[(11):43.4�

.EQN 4 -54 176 0 0

({0:x}NAME)[(12):18�

.EQN 0 5 177 0 0

({0:x}NAME)[(13):20�

.EQN 0 5 178 0 0

({0:x}NAME)[(14):25�

.EQN 0 5 179 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 180 0 0

({0:x}NAME)[(16):75�

.EQN 0 5 181 0 0

({0:x}NAME)[(17):100�

.EQN 0 5 182 0 0

({0:x}NAME)[(18):250�

.EQN 0 6 183 0 0

({0:x}NAME)[(19):300�

.EQN 0 5 184 0 0

({0:x}NAME)[(20):310�

.EQN 3 -42 185 0 0

({0:y}NAME)[(12):55.8�

.EQN 0 5 186 0 0

({0:y}NAME)[(13):70.6�

.EQN 0 5 187 0 0

({0:y}NAME)[(14):100�

.EQN 0 5 188 0 0

({0:y}NAME)[(15):420�

.EQN 0 6 189 0 0

({0:y}NAME)[(16):630�

.EQN 0 5 190 0 0

({0:y}NAME)[(17):850�

.EQN 0 5 191 0 0

({0:y}NAME)[(18):1700�

.EQN 0 6 192 0 0

({0:y}NAME)[(19):2050�

.EQN 0 6 193 0 0

({0:y}NAME)[(20):2050�

.EQN 4 -43 194 0 0

{0:u}NAME:0;500�

.EQN 2 0 195 0 0

{0:cpg10interpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 196 0 0

{0:cpg10}NAME({0:T}NAME):{0:\rg10}NAME*{0:cpg10interpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 17 0 197 0 0
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.EQN 3 0 198 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 199 0 0

({0:x}NAME)[(1):6�

.EQN 0 5 200 0 0

({0:x}NAME)[(2):8�

.EQN 0 5 201 0 0

({0:x}NAME)[(3):10�

.EQN 0 5 202 0 0

({0:x}NAME)[(4):15�

.EQN 0 5 203 0 0

({0:x}NAME)[(5):20�

.EQN 0 5 204 0 0

({0:x}NAME)[(6):25�

.EQN 0 5 205 0 0

({0:x}NAME)[(7):30�

.EQN 0 4 206 0 0

({0:x}NAME)[(8):40�

.EQN 0 5 207 0 0

({0:x}NAME)[(9):50�

.EQN 0 5 208 0 0

({0:x}NAME)[(10):60�

.EQN 0 5 209 0 0

({0:x}NAME)[(11):70�

.EQN 3 -54 210 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 211 0 0

({0:y}NAME)[(1):0.33�

.EQN 0 5 212 0 0

({0:y}NAME)[(2):0.84�

.EQN 0 5 213 0 0

({0:y}NAME)[(3):1.58�

.EQN 0 5 214 0 0

({0:y}NAME)[(4):4.9�

.EQN 0 5 215 0 0

({0:y}NAME)[(5):10.9�

.EQN 0 5 216 0 0

({0:y}NAME)[(6):20.2�

.EQN 0 5 217 0 0

({0:y}NAME)[(7):31.9�

.EQN 0 4 218 0 0

({0:y}NAME)[(8):64.6�

.EQN 0 5 219 0 0

({0:y}NAME)[(9):102�

.EQN 0 5 220 0 0

({0:y}NAME)[(10):138�

.EQN 0 5 221 0 0

({0:y}NAME)[(11):172�

.EQN 4 -54 222 0 0

({0:x}NAME)[(12):80�

.EQN 0 5 223 0 0

({0:x}NAME)[(13):90�

.EQN 0 5 224 0 0

({0:x}NAME)[(14):100�

.EQN 0 5 225 0 0

({0:x}NAME)[(15):150�

.EQN 0 6 226 0 0

({0:x}NAME)[(16):200�

.EQN 0 5 227 0 0

({0:x}NAME)[(17):250�

.EQN 0 5 228 0 0

({0:x}NAME)[(18):300�

.EQN 0 6 229 0 0

({0:x}NAME)[(19):350�

.EQN 0 5 230 0 0

({0:x}NAME)[(20):400�

.EQN 3 -42 231 0 0

({0:y}NAME)[(12):202�

.EQN 0 5 232 0 0

({0:y}NAME)[(13):227�

.EQN 0 5 233 0 0

({0:y}NAME)[(14):247.5�

.EQN 0 5 234 0 0

({0:y}NAME)[(15):311�

.EQN 0 6 235 0 0

({0:y}NAME)[(16):341�

.EQN 0 5 236 0 0

({0:y}NAME)[(17):357.6�

.EQN 0 5 237 0 0

({0:y}NAME)[(18):370�

.EQN 0 6 238 0 0

({0:y}NAME)[(19):400�

.EQN 0 6 239 0 0

({0:y}NAME)[(20):400�

.EQN 4 -43 240 0 0

{0:u}NAME:0;500�

.EQN 2 0 241 0 0

{0:cpbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 242 0 0

{0:cpbronze}NAME({0:T}NAME):{0:\rbronze}NAME*{0:cpbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 243 0 0

Cg a73.000000,73.000000,25

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Nb3Sn - bronze composite:}

.EQN 3 1 244 0 0

{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:bronzefrac}NAME*{0:cpbronze}NAME({0:T}NAME)+(1-{0:bronzefrac}NAME)*{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.TXT 3 -1 245 0 0

Cg a73.000000,73.000000,10

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Composite:}

.EQN 3 0 246 0 0

{0:TcNb3Sn}NAME:{0:Tc}NAME�

.EQN 2 0 247 0 0

{0:cpSc}NAME({0:T}NAME,{0:B}NAME):{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.EQN 6 0 248 0 0

{0:cpcomp}NAME({0:T}NAME):({0:\a}NAME*{0:cpSc}NAME({0:T}NAME,{0:Bpeak}NAME)+(1-{0:\a}NAME)*{0:cpCu}NAME({0:T}NAME))*({0:Amet}NAME)/({0:Atot}NAME)+{0:cpg10}NAME({0:T}NAME)*({0:Ag10}NAME)/({0:Atot}NAME)�

.EQN 4 43 249 0 0

{0:cpcomp}NAME({0:Tc}NAME)={0}?_n_u_l_l_�

.EQN 3 5 250 0 0

{0:Tc}NAME={0}?_n_u_l_l_�

.TXT 2 -48 251 0 0

Cg a70.000000,70.000000,30

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b E) 

Cu-RESISTIVITY CALCULATION:}}

.EQN 2 43 252 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 3 -43 253 0 0

{0:\r1}NAME({0:T}NAME):(1.171*(10)^(-17)*({0:K}NAME)^(-4.49)*(({0:T}NAME))^(4.49))/(1+(4.5*(10)^(-7)*({0:K}NAME)^(-3.35)*(({0:T}NAME))^(3.35)*({0:e}NAME)^(-(((50*{0:K}NAME)/({0:T}NAME)))^(6.428))))*{0:ohm}NAME*{0:m}NAME�

.EQN 2 44 316 0 0

{0:enth}NAME(300*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 7 -44 255 0 0

{0:\r2}NAME({0:T}NAME):((1.69*(10)^(-8))/({0:RRR}NAME)*{0:ohm}NAME*{0:m}NAME+{0:\r1}NAME({0:T}NAME)+0.4531*(1.69*(10)^(-8)*{0:\r1}NAME({0:T}NAME))/({0:RRR}NAME*{0:\r1}NAME({0:T}NAME)+1.69*(10)^(-8)*{0:ohm}NAME*{0:m}NAME)*{0:ohm}NAME*{0:m}NAME)�

.EQN 5 0 256 0 0

{0:A}NAME({0:T}NAME,{0:B}NAME):{0:log}NAME((1.553*(10)^(-8))/((({0:tesla}NAME)/({0:ohm}NAME*{0:m}NAME)))*({0:B}NAME)/({0:\r2}NAME({0:T}NAME)))�

.EQN 7 0 257 0 0

{0:a}NAME({0:T}NAME,{0:B}NAME):-2.662+0.3168*{0:A}NAME({0:T}NAME,{0:B}NAME)+0.6229*({0:A}NAME({0:T}NAME,{0:B}NAME))^(2)-0.1839*({0:A}NAME({0:T}NAME,{0:B}NAME))^(3)+0.01827*({0:A}NAME({0:T}NAME,{0:B}NAME))^(4)�

.EQN 3 0 258 0 0

{0:\relCuint}NAME({0:T}NAME,{0:B}NAME):{0:\r2}NAME({0:T}NAME)*(1+(10)^({0:a}NAME({0:T}NAME,{0:B}NAME)))�

.EQN 3 0 259 0 0

{0:\relCu}NAME({0:T}NAME):{0:\relCuint}NAME({0:T}NAME,{0:Bpeak}NAME)�

.TXT 3 0 260 0 0

Cg a72.000000,72.000000,7

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Bronze:}

.EQN 3 0 301 0 0

({0:X}NAME)[(0):0�

.EQN 0 5 302 0 0

({0:X}NAME)[(1):4�

.EQN 0 5 303 0 0

({0:X}NAME)[(2):19.65�

.EQN 0 5 304 0 0

({0:X}NAME)[(3):75.75�

.EQN 0 5 305 0 0

({0:X}NAME)[(4):192.4�

.EQN 0 5 306 0 0

({0:X}NAME)[(5):273�

.EQN 0 5 307 0 0

({0:X}NAME)[(6):300�

.EQN 0 7 308 0 0

({0:Y}NAME)[(0):2.11�

.EQN 0 5 309 0 0

({0:Y}NAME)[(1):2.115�

.EQN 0 5 310 0 0

({0:Y}NAME)[(2):2.12�

.EQN 0 5 311 0 0

({0:Y}NAME)[(3):2.38�

.EQN 0 5 312 0 0

({0:Y}NAME)[(4):3.29�

.EQN 0 5 313 0 0

({0:Y}NAME)[(5):3.9�

.EQN 0 5 314 0 0

({0:Y}NAME)[(6):4.1�

.EQN 3 -67 315 0 0

{0:u}NAME:0;500�

.EQN 2 7 276 0 0

{0:\relbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:X}NAME,{0:Y}NAME,{0:u}NAME)�

.EQN 3 0 277 0 0

{0:\relbronze}NAME({0:T}NAME):{0:\relbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*(((10)^(-8))*{0:ohm}NAME*{0:m}NAME)�

.TXT 3 -7 278 0 0

Cg a73.000000,73.000000,10

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Composite:}

.EQN 1 10 279 0 0

{0:\relcomp}NAME({0:T}NAME):(({0:Atot}NAME)/((({0:Acu}NAME)/({0:\relCu}NAME({0:T}NAME)))+(({0:Abronze}NAME)/({0:\relbronze}NAME({0:T}NAME)))))�

.TXT 21 -10 280 0 0

Cg a70.000000,70.000000,18
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.TXT 2 26 281 0 0
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\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard specific enthalpy:}

.EQN 1 18 282 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 2 -44 283 0 0

{0:IIts}NAME({0:T}NAME):({0:Atot}NAME)^(2)*(({0:Tb}NAME&{0:T}NAME`({0:cpcomp}NAME({0:T}NAME))/({0:\relcomp}NAME({0:T}NAME))&{0:T}NAME))�

.EQN 3 30 395 0 0

{0:MIIts}NAME({0:T}NAME):(10)^(-6)*{0:IIts}NAME({0:T}NAME)�

.EQN 1 -29 285 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:MIIts}NAME({0:T}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:T}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 42 19 10 0 3 

.EQN 0 53 286 0 0

{0:MIIts}NAME(500*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 26 -54 287 0 0

{0:i}NAME:0;400�

.EQN 2 0 288 0 0

({0:vtemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*{0:K}NAME�

.EQN 3 0 289 0 0

({0:vIIts}NAME)[({0:i}NAME):{0:IIts}NAME(({0:vtemp}NAME)[({0:i}NAME))�

.EQN 3 0 290 0 0

{0:Tpeak}NAME({0:IIts}NAME):{0:linterp}NAME({0:vIIts}NAME,{0:vtemp}NAME,{0:IIts}NAME)�

.EQN 3 0 291 0 0

{0:IIts}NAME:1*({0:amp}NAME)^(2)*{0:sec}NAME,1000*({0:amp}NAME)^(2)*{0:sec}NAME;25000000*({0:amp}NAME)^(2)*{0:sec}NAME�

.EQN 3 0 292 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tpeak}NAME({0:IIts}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:IIts}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 51 32 10 0 3 

.EQN 53 1 488 0 1

{0:Ntime}NAME:4000�

.EQN 2 0 489 0 1

{0:timestep}NAME:0.001*{0:sec}NAME�

.EQN 0 56 653 0 1

{0:snake}NAME:0.021*{0:ohm}NAME�

.EQN 1 -34 531 0 1

{0:ULim}NAME:10*{0:volt}NAME�

.EQN 2 -22 487 0 0

{0:j}NAME:0;{0:Ntime}NAME�

.EQN 3 1 633 0 1

{0:t0}NAME:0.001*{0:sec}NAME�

.EQN 0 11 515 0 0

{0:l0}NAME:2*{0:vq}NAME*{0:timestep}NAME�

.EQN 0 44 634 0 0

{0:Q0}NAME:({0:Itot}NAME)^(2)*{0:timestep}NAME�

.EQN 1 -30 517 0 0

{0:R0}NAME:({0:\relcomp}NAME({0:Tb}NAME)*{0:l0}NAME)/({0:Atot}NAME)*2�

.EQN 1 19 636 0 0

{0:U0}NAME:{0:Itot}NAME*{0:R0}NAME�

.EQN 3 -25 561 0 0

{0:t0}NAME={0}?_n_u_l_l_�

.EQN 12 -19 533 0 0

({7,1}ö({0:QUINT}NAME)[(0)ö({0:VOLTA}NAME)[(0)ö({0:CURTOT}NAME)[(0)ö({0:CURR}NAME)[(0)ö({0:RES}NAME)[(0)ö({0:TEMP}NAME)[(0)ö({0:TIME}NAME)[(0)):({7,1}ö{0:Q0}NAMEö{0:U0}NAMEö{0:Itot}NAMEö{0:Itot}NAMEö{0:R0}NAMEö{0:Tb}NAMEö{0:t0}NAME)�

.EQN 3 51 580 0 0

({0:L}NAME)/(2*{0:vq}NAME)={0}?_n_u_l_l_�

.EQN 22 -52 532 0 0

({7,1}ö({0:QUINT}NAME)[({0:j}NAME+1)ö({0:VOLTA}NAME)[({0:j}NAME+1)ö({0:CURTOT}NAME)[({0:j}NAME+1)ö({0:CURR}NAME)[({0:j}NAME+1)ö({0:RES}NAME)[({0:j}NAME+1)ö({0:TEMP}NAME)[({0:j}NAME+1)ö({0:TIME}NAME)[({0:j}NAME+1)):({7,1}ö({0:QUINT}NAME)[({0:j}NAME)+

{0:timestep}NAME*((({0:CURR}NAME)[({0:j}NAME)))^(2)ö(({0:RES}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)-{0:ULim}NAME)*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+{0:ULim}NAMEö({0:CURR}NAME)[({0:j}NAME)*(1+(({0:RES}NAME)[(

{0:j}NAME))/({0:snake}NAME))ö((({0:CURTOT}NAME)[({0:j}NAME))/(1+(({0:RES}NAME)[({0:j}NAME))/({0:snake}NAME)))*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+(({0:VOLTA}NAME)[({0:j}NAME))/(({0:RES}NAME)[({0:j}NAME))*{0:\F}NAME((

{0:VOLTA}NAME)[({0:j}NAME)-({0:ULim}NAME-0.001*{0:volt}NAME))ö({0:\relcomp}NAME(({0:TEMP}NAME)[({0:j}NAME))*{0:L}NAME)/({0:Atot}NAME)*2*((2*{0:vq}NAME*({0:TIME}NAME)[({0:j}NAME))/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-({0:TIME}NAME)[({0:j}NAME)

)+1*{0:\F}NAME(({0:TIME}NAME)[({0:j}NAME)-({0:L}NAME)/(2*{0:vq}NAME)))ö{0:Tpeak}NAME(({0:QUINT}NAME)[({0:j}NAME))ö({0:TIME}NAME)[({0:j}NAME)+{0:timestep}NAME)�

.EQN 2 127 605 0 0

{0:RES}NAME={0 0 0 5 20 42 42}?_n_u_l_l_�

.EQN 14 -115 603 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:TEMP}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 37 -5 672 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:VOLTA}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 33 2 673 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 34 -5 670 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURTOT}NAME)[({0:j}NAME)-({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 39 27 10 0 3 

.EQN 1 -5 664 0 0

({0:CURR}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 35 3 668 0 0

({0:CURTOT}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 3 5 665 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:RES}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 38 -2 666 0 0

({0:RES}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 10 -6 618 0 0
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\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Helium blow-off:}

.EQN 4 3 619 0 0

({0:POWER}NAME)[({0:j}NAME):({0:VOLTA}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)�

.EQN 3 4 662 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:POWER}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 46 30 10 0 3 

.EQN 41 36 661 0 0

({0:POWER}NAME)[(10)={0}?_n_u_l_l_�

.TXT 5 -40 623 0 0

Cg a70.000000,70.000000,62

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0
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vaporization of HeI: Van Sciver: 20 J/g @ 4.3 K}

.TXT 4 0 624 0 0
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{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard density of He1: Van 

Sciver: 125g/lit @ 4.2 K}

.EQN 5 1 625 0 0

{0:HeLat}NAME:20*({0:joule}NAME)/({0:gm}NAME)*125*({0:gm}NAME)/({0:liter}NAME)�

.EQN 5 0 631 0 0

{0:k}NAME:0;{0:Ntime}NAME�

.EQN 11 -1 642 0 0

({0:HeBlow}NAME)[({0:k}NAME):(((1,{0:k}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�))/({0:HeLat}NAME)�

.EQN 7 3 640 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:HeBlow}NAME)[({0:k}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:k}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 33 10 0 3 

.EQN 46 21 648 0 0

((1,{0:Ntime}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�)={0}?_n_u_l_l_�

.EQN 7 2 651 0 0

{0:HeLat}NAME={0}?_n_u_l_l_�

.EQN 6 -2 649 0 0

({0:HeBlow}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�
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.EQN 5 0 613 0 0

{0:deltat1}NAME({0:T}NAME):({0:MIIts}NAME({0:T}NAME))/(((({0:Itot}NAME)/(1000)))^(2))�

.EQN 3 30 540 0 0

{0:Itot}NAME={0}?_n_u_l_l_�

.EQN 4 -30 614 0 1

{0:Tmax}NAME:800*{0:K}NAME�

.EQN 3 0 542 0 0

{0:deltat1}NAME({0:Tmax}NAME)={0}?_n_u_l_l_�

.EQN 5 2 543 0 0

{0:Tmax}NAME:5*{0:K}NAME,50*{0:K}NAME;800*{0:K}NAME�

.EQN 1 -1 544 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:deltat1}NAME({0:Tmax}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmax}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 47 41 10 0 3 

.EQN 49 1 545 0 0

{0:i}NAME:0;80�

.EQN 2 0 546 0 0

({0:vTemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*10*{0:K}NAME�

.EQN 3 0 547 0 0

({0:vdeltat1}NAME)[({0:i}NAME):{0:deltat1}NAME(({0:vTemp}NAME)[({0:i}NAME))�

.EQN 3 0 548 0 0

{0:Tmaxi}NAME({0:time}NAME):{0:linterp}NAME({0:vdeltat1}NAME,{0:vTemp}NAME,{0:time}NAME)�

.EQN 3 0 549 0 0

{0:time}NAME:0*{0:sec}NAME,0.001*{0:sec}NAME;1*{0:sec}NAME�

.EQN 3 -1 550 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmaxi}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 41 27 10 0 3 

.EQN 41 1 551 0 0

{0:rhocomp}NAME({0:time}NAME):{0:\relcomp}NAME({0:Tmaxi}NAME({0:time}NAME))�

.EQN 5 0 552 0 0

{0:V}NAME({0:time}NAME):({0:Itot}NAME*{0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 3 -1 553 0 0

0.5&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@0.01&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 49 32 10 0 3 

.EQN 42 -3 554 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 55 35 10 0 3 

.EQN 58 4 555 0 0

{0:R}NAME({0:time}NAME):({0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 7 6 556 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:R}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 38 10 0 3 

�


_1044208918
112 3847 553 4110 112 3848

.MCAD 304020000 1 74 673 0

.CMD PLOTFORMAT

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 21 15 0 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.218750 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255
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.EQN 0 11 5 0 0

{0:\gCu}NAME:0.011*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 6 0 0

{0:\bCu}NAME:0.000744*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 7 0 0

{0:\rCu}NAME:8960*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 0 13 8 0 1

{0:RRR}NAME:50�

.EQN 5 -48 9 0 0

{0:cpCu300}NAME:3.454*(10)^(6)*({0:joule}NAME)/({0:K}NAME*({0:m}NAME)^(3))�

.TXT 5 -11 10 0 0
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.EQN 0 11 11 0 0

{0:\gNb3Sn}NAME:0.183*({0:joule}NAME)/(({0:K}NAME)^(2)*{0:kg}NAME)�

.EQN 0 17 12 0 0

{0:\bNb3Sn}NAME:0.0042*({0:joule}NAME)/(({0:K}NAME)^(4)*{0:kg}NAME)�

.EQN 0 18 13 0 0

{0:\rNb3Sn}NAME:5400*({0:kg}NAME)/(({0:m}NAME)^(3))�

.EQN 7 -35 14 0 0

{0:cpNb3Sn300}NAME�

.EQN 0 23 15 0 0

{0:Bc0Nb3Sn}NAME:28*{0:tesla}NAME�

.EQN 0 15 16 0 0

{0:Tc0Nb3Sn}NAME:18*{0:K}NAME�

.TXT 5 -49 17 0 0
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.EQN 0 11 18 0 0

{0:\rg10}NAME:1900*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 0 21 19 0 0
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.EQN 0 9 20 0 0

{0:\rbronze}NAME:8850*({0:kg}NAME)/(({0:m}NAME)^(3))�

.TXT 7 -41 21 0 0
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.EQN 3 51 296 0 1

{0:pack}NAME:0.87�

.EQN 1 -21 26 0 1

{0:d}NAME:0.0007*{0:m}NAME�

.EQN 0 11 300 0 1

{0:Tb}NAME:4.5*{0:K}NAME�

.TXT 1 -39 29 0 0

Cg a71.000000,71.000000,14

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard average field:}

.EQN 0 14 318 0 1

{0:Itot}NAME:8000*{0:amp}NAME�

.EQN 0 35 297 0 1

{0:insthick}NAME:0.0001*{0:m}NAME�

.EQN 2 -49 31 0 1

{0:Bpeak}NAME:8*{0:tesla}NAME�

.EQN 0 28 33 0 1

{0:N}NAME:40�

.EQN 0 9 34 0 1

{0:\l}NAME:0.85�

.EQN 0 12 298 0 1

{0:cwidth}NAME:0.0213*{0:m}NAME�

.EQN 1 -35 344 0 1

{0:L}NAME:1*{0:m}NAME�

.EQN 1 35 299 0 1

{0:cthick}NAME:0.00144*{0:m}NAME�

.EQN 3 -51 37 0 0

{0:Tc}NAME:{0:Tc0Nb3Sn}NAME*((1-({0:Bpeak}NAME)/({0:Bc0Nb3Sn}NAME)))^(0.59)�

.TXT 1 27 38 0 0
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.EQN 1 36 346 0 1

{0:vq}NAME:10*({0:m}NAME)/({0:sec}NAME)�

.EQN 2 -63 39 0 0

{0:Amet}NAME:(({0:d}NAME)^(2))*({0:\p}NAME)/(4)*{0:N}NAME�

.EQN 0 27 40 0 0

{0:Ains}NAME:2*{0:insthick}NAME*({0:cwidth}NAME+{0:cthick}NAME-{0:insthick}NAME)�

.EQN 1 -15 41 0 0

{0:\a}NAME:(1)/((1+{0:\l}NAME))�

.EQN 2 15 42 0 0

{0:Ag10}NAME:(1-{0:pack}NAME)*(({0:cwidth}NAME-2*{0:insthick}NAME)*({0:cthick}NAME-2*{0:insthick}NAME))+{0:Ains}NAME�

.EQN 1 -27 43 0 0

{0:Acu}NAME:({0:\l}NAME)/(1+{0:\l}NAME)*{0:Amet}NAME�

.EQN 1 12 44 0 0

{0:ANCu}NAME:{0:\a}NAME*{0:Amet}NAME�

.EQN 1 15 45 0 0

{0:Atot}NAME:{0:Amet}NAME+{0:Ag10}NAME�

.EQN 2 -27 46 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 12 47 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�
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.EQN 0 13 50 0 1

{0:bronzefrac}NAME:0.5�

.EQN 2 -5 52 0 0

{0:Abronze}NAME:{0:ANCu}NAME*{0:bronzefrac}NAME�

.EQN 2 0 53 0 0

{0:Asc}NAME:{0:ANCu}NAME*(1-{0:bronzefrac}NAME)�

.EQN 1 -31 54 0 0

{0:a}NAME:(0.0001)/(1.061)�

.EQN 0 7 55 0 0

{0:a}NAME={0}?_n_u_l_l_�

.EQN 3 15 56 0 0

{0:ANCu}NAME={0}?_n_u_l_l_�

.EQN 0 16 57 0 0

{0:Amet}NAME={0}?_n_u_l_l_�

.EQN 3 -16 58 0 0

{0:Asc}NAME={0}?_n_u_l_l_�

.EQN 0 16 59 0 0

{0:Ag10}NAME={0}?_n_u_l_l_�

.EQN 3 -16 60 0 0

{0:Acu}NAME={0}?_n_u_l_l_�

.EQN 0 16 61 0 0

{0:Atot}NAME={0}?_n_u_l_l_�

.TXT 9 -38 98 0 0
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.EQN 3 0 99 0 0

{0:T}NAME:{0:Tb}NAME;400*{0:K}NAME�

.EQN 0 14 100 0 0

{0:B}NAME:5*{0:tesla}NAME�

.TXT 0 11 101 0 0
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.EQN 3 0 103 0 0

{0:cpCulow}NAME({0:T}NAME):({0:\gCu}NAME*{0:\rCu}NAME*{0:T}NAME+{0:\bCu}NAME*{0:\rCu}NAME*({0:T}NAME)^(3))�

.EQN 4 0 104 0 0

{0:cpCu}NAME({0:T}NAME):(1)/(((1)/({0:cpCu300}NAME))+((1)/({0:cpCulow}NAME({0:T}NAME))))�

.TXT 10 0 105 0 0
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.EQN 3 0 106 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 107 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 108 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 109 0 0

({0:x}NAME)[(3):6�

.EQN 0 5 110 0 0

({0:x}NAME)[(4):8�

.EQN 0 5 111 0 0

({0:x}NAME)[(5):10�

.EQN 0 5 112 0 0

({0:x}NAME)[(6):12�

.EQN 0 5 113 0 0

({0:x}NAME)[(7):14�

.EQN 0 5 114 0 0

({0:x}NAME)[(8):16�

.EQN 0 5 115 0 0

({0:x}NAME)[(9):18�

.EQN 0 5 116 0 0

({0:x}NAME)[(10):20�

.EQN 0 5 117 0 0

({0:x}NAME)[(11):22�

.EQN 3 -55 118 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 119 0 0

({0:y}NAME)[(1):0.58�

.EQN 0 5 120 0 0

({0:y}NAME)[(2):1.23�

.EQN 0 5 121 0 0

({0:y}NAME)[(3):2.01�

.EQN 0 5 122 0 0

({0:y}NAME)[(4):2.99�

.EQN 0 5 123 0 0

({0:y}NAME)[(5):4.23�

.EQN 0 5 124 0 0

({0:y}NAME)[(6):5.8�

.EQN 0 5 125 0 0

({0:y}NAME)[(7):7.76�

.EQN 0 5 126 0 0

({0:y}NAME)[(8):10.19�

.EQN 0 5 127 0 0

({0:y}NAME)[(9):13.1�

.EQN 0 5 128 0 0

({0:y}NAME)[(10):17.1�

.EQN 0 5 129 0 0

({0:y}NAME)[(11):20.8�

.EQN 4 -55 130 0 0

({0:x}NAME)[(12):24�

.EQN 0 5 131 0 0

({0:x}NAME)[(13):26�

.EQN 0 5 132 0 0

({0:x}NAME)[(14):28�

.EQN 0 5 133 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 134 0 0

({0:x}NAME)[(16):100�

.EQN 0 5 135 0 0

({0:x}NAME)[(17):120�

.EQN 0 5 136 0 0

({0:x}NAME)[(18):150�

.EQN 0 5 137 0 0

({0:x}NAME)[(19):200�

.EQN 0 5 138 0 0

({0:x}NAME)[(20):300�

.EQN 3 -41 139 0 0

({0:y}NAME)[(12):24.9�

.EQN 0 5 140 0 0

({0:y}NAME)[(13):31.1�

.EQN 0 5 141 0 0

({0:y}NAME)[(14):38.7�

.EQN 0 5 142 0 0

({0:y}NAME)[(15):97�

.EQN 0 6 143 0 0

({0:y}NAME)[(16):200�

.EQN 0 5 144 0 0

({0:y}NAME)[(17):220�

.EQN 0 5 145 0 0

({0:y}NAME)[(18):232�

.EQN 0 5 146 0 0

({0:y}NAME)[(19):250�

.EQN 0 6 147 0 0

({0:y}NAME)[(20):262�

.EQN 4 -42 148 0 0

{0:u}NAME:0;500�

.EQN 2 0 149 0 0

{0:cpnbsnnorminterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 150 0 0

{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:\rNb3Sn}NAME*{0:cpnbsnnorminterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 151 0 0
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.EQN 2 0 152 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 153 0 0

({0:x}NAME)[(1):2�

.EQN 0 5 154 0 0

({0:x}NAME)[(2):4�

.EQN 0 5 155 0 0

({0:x}NAME)[(3):5�

.EQN 0 5 156 0 0

({0:x}NAME)[(4):6�

.EQN 0 5 157 0 0

({0:x}NAME)[(5):7�

.EQN 0 5 158 0 0

({0:x}NAME)[(6):8�

.EQN 0 5 159 0 0

({0:x}NAME)[(7):9�

.EQN 0 4 160 0 0

({0:x}NAME)[(8):10�

.EQN 0 5 161 0 0

({0:x}NAME)[(9):12�

.EQN 0 5 162 0 0

({0:x}NAME)[(10):14�

.EQN 0 5 163 0 0

({0:x}NAME)[(11):16�

.EQN 3 -54 164 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 165 0 0

({0:y}NAME)[(1):0.17�

.EQN 0 5 166 0 0

({0:y}NAME)[(2):1.5�

.EQN 0 5 167 0 0

({0:y}NAME)[(3):3.0�

.EQN 0 5 168 0 0

({0:y}NAME)[(4):5.3�

.EQN 0 5 169 0 0

({0:y}NAME)[(5):7.4�

.EQN 0 5 170 0 0

({0:y}NAME)[(6):11�

.EQN 0 5 171 0 0

({0:y}NAME)[(7):13.7�

.EQN 0 4 172 0 0

({0:y}NAME)[(8):16.8�

.EQN 0 5 173 0 0

({0:y}NAME)[(9):24.2�

.EQN 0 5 174 0 0

({0:y}NAME)[(10):31.6�

.EQN 0 5 175 0 0

({0:y}NAME)[(11):43.4�

.EQN 4 -54 176 0 0

({0:x}NAME)[(12):18�

.EQN 0 5 177 0 0

({0:x}NAME)[(13):20�

.EQN 0 5 178 0 0

({0:x}NAME)[(14):25�

.EQN 0 5 179 0 0

({0:x}NAME)[(15):50�

.EQN 0 6 180 0 0

({0:x}NAME)[(16):75�

.EQN 0 5 181 0 0

({0:x}NAME)[(17):100�

.EQN 0 5 182 0 0

({0:x}NAME)[(18):250�

.EQN 0 6 183 0 0

({0:x}NAME)[(19):300�

.EQN 0 5 184 0 0

({0:x}NAME)[(20):310�

.EQN 3 -42 185 0 0

({0:y}NAME)[(12):55.8�

.EQN 0 5 186 0 0

({0:y}NAME)[(13):70.6�

.EQN 0 5 187 0 0

({0:y}NAME)[(14):100�

.EQN 0 5 188 0 0

({0:y}NAME)[(15):420�

.EQN 0 6 189 0 0

({0:y}NAME)[(16):630�

.EQN 0 5 190 0 0

({0:y}NAME)[(17):850�

.EQN 0 5 191 0 0

({0:y}NAME)[(18):1700�

.EQN 0 6 192 0 0

({0:y}NAME)[(19):2050�

.EQN 0 6 193 0 0

({0:y}NAME)[(20):2050�

.EQN 4 -43 194 0 0

{0:u}NAME:0;500�

.EQN 2 0 195 0 0

{0:cpg10interpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 196 0 0

{0:cpg10}NAME({0:T}NAME):{0:\rg10}NAME*{0:cpg10interpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 17 0 197 0 0
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.EQN 3 0 198 0 0

({0:x}NAME)[(0):0�

.EQN 0 5 199 0 0

({0:x}NAME)[(1):6�

.EQN 0 5 200 0 0

({0:x}NAME)[(2):8�

.EQN 0 5 201 0 0

({0:x}NAME)[(3):10�

.EQN 0 5 202 0 0

({0:x}NAME)[(4):15�

.EQN 0 5 203 0 0

({0:x}NAME)[(5):20�

.EQN 0 5 204 0 0

({0:x}NAME)[(6):25�

.EQN 0 5 205 0 0

({0:x}NAME)[(7):30�

.EQN 0 4 206 0 0

({0:x}NAME)[(8):40�

.EQN 0 5 207 0 0

({0:x}NAME)[(9):50�

.EQN 0 5 208 0 0

({0:x}NAME)[(10):60�

.EQN 0 5 209 0 0

({0:x}NAME)[(11):70�

.EQN 3 -54 210 0 0

({0:y}NAME)[(0):0�

.EQN 0 5 211 0 0

({0:y}NAME)[(1):0.33�

.EQN 0 5 212 0 0

({0:y}NAME)[(2):0.84�

.EQN 0 5 213 0 0

({0:y}NAME)[(3):1.58�

.EQN 0 5 214 0 0

({0:y}NAME)[(4):4.9�

.EQN 0 5 215 0 0

({0:y}NAME)[(5):10.9�

.EQN 0 5 216 0 0

({0:y}NAME)[(6):20.2�

.EQN 0 5 217 0 0

({0:y}NAME)[(7):31.9�

.EQN 0 4 218 0 0

({0:y}NAME)[(8):64.6�

.EQN 0 5 219 0 0

({0:y}NAME)[(9):102�

.EQN 0 5 220 0 0

({0:y}NAME)[(10):138�

.EQN 0 5 221 0 0

({0:y}NAME)[(11):172�

.EQN 4 -54 222 0 0

({0:x}NAME)[(12):80�

.EQN 0 5 223 0 0

({0:x}NAME)[(13):90�

.EQN 0 5 224 0 0

({0:x}NAME)[(14):100�

.EQN 0 5 225 0 0

({0:x}NAME)[(15):150�

.EQN 0 6 226 0 0

({0:x}NAME)[(16):200�

.EQN 0 5 227 0 0

({0:x}NAME)[(17):250�

.EQN 0 5 228 0 0

({0:x}NAME)[(18):300�

.EQN 0 6 229 0 0

({0:x}NAME)[(19):350�

.EQN 0 5 230 0 0

({0:x}NAME)[(20):400�

.EQN 3 -42 231 0 0

({0:y}NAME)[(12):202�

.EQN 0 5 232 0 0

({0:y}NAME)[(13):227�

.EQN 0 5 233 0 0

({0:y}NAME)[(14):247.5�

.EQN 0 5 234 0 0

({0:y}NAME)[(15):311�

.EQN 0 6 235 0 0

({0:y}NAME)[(16):341�

.EQN 0 5 236 0 0

({0:y}NAME)[(17):357.6�

.EQN 0 5 237 0 0

({0:y}NAME)[(18):370�

.EQN 0 6 238 0 0

({0:y}NAME)[(19):400�

.EQN 0 6 239 0 0

({0:y}NAME)[(20):400�

.EQN 4 -43 240 0 0

{0:u}NAME:0;500�

.EQN 2 0 241 0 0

{0:cpbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:x}NAME,{0:y}NAME,{0:u}NAME)�

.EQN 3 0 242 0 0

{0:cpbronze}NAME({0:T}NAME):{0:\rbronze}NAME*{0:cpbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*({0:joule}NAME)/({0:K}NAME*{0:kg}NAME)�

.TXT 3 0 243 0 0
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.EQN 3 1 244 0 0

{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME):{0:bronzefrac}NAME*{0:cpbronze}NAME({0:T}NAME)+(1-{0:bronzefrac}NAME)*{0:cpNb3Sn}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.TXT 3 -1 245 0 0
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.EQN 3 0 246 0 0

{0:TcNb3Sn}NAME:{0:Tc}NAME�

.EQN 2 0 247 0 0

{0:cpSc}NAME({0:T}NAME,{0:B}NAME):{0:cpNb3Sncomp}NAME({0:T}NAME,{0:TcNb3Sn}NAME)�

.EQN 6 0 248 0 0

{0:cpcomp}NAME({0:T}NAME):({0:\a}NAME*{0:cpSc}NAME({0:T}NAME,{0:Bpeak}NAME)+(1-{0:\a}NAME)*{0:cpCu}NAME({0:T}NAME))*({0:Amet}NAME)/({0:Atot}NAME)+{0:cpg10}NAME({0:T}NAME)*({0:Ag10}NAME)/({0:Atot}NAME)�

.EQN 4 43 249 0 0

{0:cpcomp}NAME({0:Tc}NAME)={0}?_n_u_l_l_�

.EQN 3 5 250 0 0

{0:Tc}NAME={0}?_n_u_l_l_�

.TXT 2 -48 251 0 0

Cg a70.000000,70.000000,30

{\rtf\ansi \deff0{\colortbl;\red0\green0\blue128;}{\fonttbl{\f0

\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard {\fs24\b E) 

Cu-RESISTIVITY CALCULATION:}}

.EQN 2 43 252 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 3 -43 253 0 0

{0:\r1}NAME({0:T}NAME):(1.171*(10)^(-17)*({0:K}NAME)^(-4.49)*(({0:T}NAME))^(4.49))/(1+(4.5*(10)^(-7)*({0:K}NAME)^(-3.35)*(({0:T}NAME))^(3.35)*({0:e}NAME)^(-(((50*{0:K}NAME)/({0:T}NAME)))^(6.428))))*{0:ohm}NAME*{0:m}NAME�

.EQN 2 44 316 0 0

{0:enth}NAME(300*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 7 -44 255 0 0

{0:\r2}NAME({0:T}NAME):((1.69*(10)^(-8))/({0:RRR}NAME)*{0:ohm}NAME*{0:m}NAME+{0:\r1}NAME({0:T}NAME)+0.4531*(1.69*(10)^(-8)*{0:\r1}NAME({0:T}NAME))/({0:RRR}NAME*{0:\r1}NAME({0:T}NAME)+1.69*(10)^(-8)*{0:ohm}NAME*{0:m}NAME)*{0:ohm}NAME*{0:m}NAME)�

.EQN 5 0 256 0 0

{0:A}NAME({0:T}NAME,{0:B}NAME):{0:log}NAME((1.553*(10)^(-8))/((({0:tesla}NAME)/({0:ohm}NAME*{0:m}NAME)))*({0:B}NAME)/({0:\r2}NAME({0:T}NAME)))�

.EQN 7 0 257 0 0

{0:a}NAME({0:T}NAME,{0:B}NAME):-2.662+0.3168*{0:A}NAME({0:T}NAME,{0:B}NAME)+0.6229*({0:A}NAME({0:T}NAME,{0:B}NAME))^(2)-0.1839*({0:A}NAME({0:T}NAME,{0:B}NAME))^(3)+0.01827*({0:A}NAME({0:T}NAME,{0:B}NAME))^(4)�

.EQN 3 0 258 0 0

{0:\relCuint}NAME({0:T}NAME,{0:B}NAME):{0:\r2}NAME({0:T}NAME)*(1+(10)^({0:a}NAME({0:T}NAME,{0:B}NAME)))�

.EQN 3 0 259 0 0

{0:\relCu}NAME({0:T}NAME):{0:\relCuint}NAME({0:T}NAME,{0:Bpeak}NAME)�

.TXT 3 0 260 0 0
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.EQN 3 0 301 0 0

({0:X}NAME)[(0):0�

.EQN 0 5 302 0 0

({0:X}NAME)[(1):4�

.EQN 0 5 303 0 0

({0:X}NAME)[(2):19.65�

.EQN 0 5 304 0 0

({0:X}NAME)[(3):75.75�

.EQN 0 5 305 0 0

({0:X}NAME)[(4):192.4�

.EQN 0 5 306 0 0

({0:X}NAME)[(5):273�

.EQN 0 5 307 0 0

({0:X}NAME)[(6):300�

.EQN 0 7 308 0 0

({0:Y}NAME)[(0):2.11�

.EQN 0 5 309 0 0

({0:Y}NAME)[(1):2.115�

.EQN 0 5 310 0 0

({0:Y}NAME)[(2):2.12�

.EQN 0 5 311 0 0

({0:Y}NAME)[(3):2.38�

.EQN 0 5 312 0 0

({0:Y}NAME)[(4):3.29�

.EQN 0 5 313 0 0

({0:Y}NAME)[(5):3.9�

.EQN 0 5 314 0 0

({0:Y}NAME)[(6):4.1�

.EQN 3 -67 315 0 0

{0:u}NAME:0;500�

.EQN 2 7 276 0 0

{0:\relbronzeinterpol}NAME({0:u}NAME):{0:linterp}NAME({0:X}NAME,{0:Y}NAME,{0:u}NAME)�

.EQN 3 0 277 0 0

{0:\relbronze}NAME({0:T}NAME):{0:\relbronzeinterpol}NAME(({0:T}NAME)/({0:K}NAME))*(((10)^(-8))*{0:ohm}NAME*{0:m}NAME)�

.TXT 3 -7 278 0 0
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.EQN 1 10 279 0 0

{0:\relcomp}NAME({0:T}NAME):(({0:Atot}NAME)/((({0:Acu}NAME)/({0:\relCu}NAME({0:T}NAME)))+(({0:Abronze}NAME)/({0:\relbronze}NAME({0:T}NAME)))))�

.TXT 21 -10 280 0 0
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.TXT 2 26 281 0 0
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.EQN 1 18 282 0 0

{0:enth}NAME({0:T}NAME):({0:Tb}NAME&{0:T}NAME`{0:cpcomp}NAME({0:T}NAME)&{0:T}NAME)�

.EQN 2 -44 283 0 0

{0:IIts}NAME({0:T}NAME):({0:Atot}NAME)^(2)*(({0:Tb}NAME&{0:T}NAME`({0:cpcomp}NAME({0:T}NAME))/({0:\relcomp}NAME({0:T}NAME))&{0:T}NAME))�

.EQN 3 30 395 0 0

{0:MIIts}NAME({0:T}NAME):(10)^(-6)*{0:IIts}NAME({0:T}NAME)�

.EQN 1 -29 285 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:MIIts}NAME({0:T}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:T}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 42 19 10 0 3 

.EQN 0 53 286 0 0

{0:MIIts}NAME(500*{0:K}NAME)={0}?_n_u_l_l_�

.EQN 26 -54 287 0 0

{0:i}NAME:0;400�

.EQN 2 0 288 0 0

({0:vtemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*{0:K}NAME�

.EQN 3 0 289 0 0

({0:vIIts}NAME)[({0:i}NAME):{0:IIts}NAME(({0:vtemp}NAME)[({0:i}NAME))�

.EQN 3 0 290 0 0

{0:Tpeak}NAME({0:IIts}NAME):{0:linterp}NAME({0:vIIts}NAME,{0:vtemp}NAME,{0:IIts}NAME)�

.EQN 3 0 291 0 0

{0:IIts}NAME:1*({0:amp}NAME)^(2)*{0:sec}NAME,1000*({0:amp}NAME)^(2)*{0:sec}NAME;25000000*({0:amp}NAME)^(2)*{0:sec}NAME�

.EQN 3 0 292 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tpeak}NAME({0:IIts}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:IIts}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 51 32 10 0 3 

.EQN 53 1 488 0 1

{0:Ntime}NAME:4000�

.EQN 2 0 489 0 1

{0:timestep}NAME:0.001*{0:sec}NAME�

.EQN 0 56 653 0 1

{0:snake}NAME:0.021*{0:ohm}NAME�

.EQN 1 -34 531 0 1

{0:ULim}NAME:10*{0:volt}NAME�

.EQN 2 -22 487 0 0

{0:j}NAME:0;{0:Ntime}NAME�

.EQN 3 1 633 0 1

{0:t0}NAME:0.001*{0:sec}NAME�

.EQN 0 11 515 0 0

{0:l0}NAME:2*{0:vq}NAME*{0:timestep}NAME�

.EQN 0 44 634 0 0

{0:Q0}NAME:({0:Itot}NAME)^(2)*{0:timestep}NAME�

.EQN 1 -30 517 0 0

{0:R0}NAME:({0:\relcomp}NAME({0:Tb}NAME)*{0:l0}NAME)/({0:Atot}NAME)*2�

.EQN 1 19 636 0 0

{0:U0}NAME:{0:Itot}NAME*{0:R0}NAME�

.EQN 3 -25 561 0 0

{0:t0}NAME={0}?_n_u_l_l_�

.EQN 12 -19 533 0 0

({7,1}ö({0:QUINT}NAME)[(0)ö({0:VOLTA}NAME)[(0)ö({0:CURTOT}NAME)[(0)ö({0:CURR}NAME)[(0)ö({0:RES}NAME)[(0)ö({0:TEMP}NAME)[(0)ö({0:TIME}NAME)[(0)):({7,1}ö{0:Q0}NAMEö{0:U0}NAMEö{0:Itot}NAMEö{0:Itot}NAMEö{0:R0}NAMEö{0:Tb}NAMEö{0:t0}NAME)�

.EQN 3 51 580 0 0

({0:L}NAME)/(2*{0:vq}NAME)={0}?_n_u_l_l_�

.EQN 22 -52 532 0 0

({7,1}ö({0:QUINT}NAME)[({0:j}NAME+1)ö({0:VOLTA}NAME)[({0:j}NAME+1)ö({0:CURTOT}NAME)[({0:j}NAME+1)ö({0:CURR}NAME)[({0:j}NAME+1)ö({0:RES}NAME)[({0:j}NAME+1)ö({0:TEMP}NAME)[({0:j}NAME+1)ö({0:TIME}NAME)[({0:j}NAME+1)):({7,1}ö({0:QUINT}NAME)[({0:j}NAME)+

{0:timestep}NAME*((({0:CURR}NAME)[({0:j}NAME)))^(2)ö(({0:RES}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)-{0:ULim}NAME)*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+{0:ULim}NAMEö({0:CURR}NAME)[({0:j}NAME)*(1+(({0:RES}NAME)[(

{0:j}NAME))/({0:snake}NAME))ö((({0:CURTOT}NAME)[({0:j}NAME))/(1+(({0:RES}NAME)[({0:j}NAME))/({0:snake}NAME)))*{0:\F}NAME(({0:ULim}NAME-0.001*{0:volt}NAME)-({0:VOLTA}NAME)[({0:j}NAME))+(({0:VOLTA}NAME)[({0:j}NAME))/(({0:RES}NAME)[({0:j}NAME))*{0:\F}NAME((

{0:VOLTA}NAME)[({0:j}NAME)-({0:ULim}NAME-0.001*{0:volt}NAME))ö({0:\relcomp}NAME(({0:TEMP}NAME)[({0:j}NAME))*{0:L}NAME)/({0:Atot}NAME)*2*((2*{0:vq}NAME*({0:TIME}NAME)[({0:j}NAME))/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-({0:TIME}NAME)[({0:j}NAME)

)+1*{0:\F}NAME(({0:TIME}NAME)[({0:j}NAME)-({0:L}NAME)/(2*{0:vq}NAME)))ö{0:Tpeak}NAME(({0:QUINT}NAME)[({0:j}NAME))ö({0:TIME}NAME)[({0:j}NAME)+{0:timestep}NAME)�

.EQN 2 127 605 0 0

{0:RES}NAME={0 0 0 5 20 42 42}?_n_u_l_l_�

.EQN 14 -115 603 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:TEMP}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 37 -5 672 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:VOLTA}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 33 2 673 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 34 -5 670 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:CURTOT}NAME)[({0:j}NAME)-({0:CURR}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 39 27 10 0 3 

.EQN 1 -5 664 0 0

({0:CURR}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 35 3 668 0 0

({0:CURTOT}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.EQN 3 5 665 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:RES}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 45 26 10 0 3 

.EQN 38 -2 666 0 0

({0:RES}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 10 -6 618 0 0

Cg a69.000000,69.000000,16
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\fcharset0\fnil Arial;}}\plain\cf1\fs20 \pard Helium blow-off:}

.EQN 4 3 619 0 0

({0:POWER}NAME)[({0:j}NAME):({0:VOLTA}NAME)[({0:j}NAME)*({0:CURR}NAME)[({0:j}NAME)�

.EQN 3 4 662 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:POWER}NAME)[({0:j}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:j}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 46 30 10 0 3 

.EQN 41 36 661 0 0

({0:POWER}NAME)[(10)={0}?_n_u_l_l_�

.TXT 5 -40 623 0 0

Cg a70.000000,70.000000,62
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vaporization of HeI: Van Sciver: 20 J/g @ 4.3 K}

.TXT 4 0 624 0 0
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.EQN 5 1 625 0 0

{0:HeLat}NAME:20*({0:joule}NAME)/({0:gm}NAME)*125*({0:gm}NAME)/({0:liter}NAME)�

.EQN 5 0 631 0 0

{0:k}NAME:0;{0:Ntime}NAME�

.EQN 11 -1 642 0 0

({0:HeBlow}NAME)[({0:k}NAME):(((1,{0:k}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�))/({0:HeLat}NAME)�

.EQN 7 3 640 0 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:HeBlow}NAME)[({0:k}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:TIME}NAME)[({0:k}NAME)�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 33 10 0 3 

.EQN 46 21 648 0 0

((1,{0:Ntime}NAME,{0:j}NAME,({0:POWER}NAME)[({0:j}NAME)*{0:timestep}NAME){64}�)={0}?_n_u_l_l_�

.EQN 7 2 651 0 0

{0:HeLat}NAME={0}?_n_u_l_l_�

.EQN 6 -2 649 0 0

({0:HeBlow}NAME)[({0:Ntime}NAME)={0}?_n_u_l_l_�

.TXT 56 -26 615 0 0
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.EQN 5 0 613 0 0

{0:deltat1}NAME({0:T}NAME):({0:MIIts}NAME({0:T}NAME))/(((({0:Itot}NAME)/(1000)))^(2))�

.EQN 3 30 540 0 0

{0:Itot}NAME={0}?_n_u_l_l_�

.EQN 4 -30 614 0 1

{0:Tmax}NAME:800*{0:K}NAME�

.EQN 3 0 542 0 0

{0:deltat1}NAME({0:Tmax}NAME)={0}?_n_u_l_l_�

.EQN 5 2 543 0 0

{0:Tmax}NAME:5*{0:K}NAME,50*{0:K}NAME;800*{0:K}NAME�

.EQN 1 -1 544 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:deltat1}NAME({0:Tmax}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmax}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 47 41 10 0 3 

.EQN 49 1 545 0 0

{0:i}NAME:0;80�

.EQN 2 0 546 0 0

({0:vTemp}NAME)[({0:i}NAME):{0:Tb}NAME+{0:i}NAME*10*{0:K}NAME�

.EQN 3 0 547 0 0

({0:vdeltat1}NAME)[({0:i}NAME):{0:deltat1}NAME(({0:vTemp}NAME)[({0:i}NAME))�

.EQN 3 0 548 0 0

{0:Tmaxi}NAME({0:time}NAME):{0:linterp}NAME({0:vdeltat1}NAME,{0:vTemp}NAME,{0:time}NAME)�

.EQN 3 0 549 0 0

{0:time}NAME:0*{0:sec}NAME,0.001*{0:sec}NAME;1*{0:sec}NAME�

.EQN 3 -1 550 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:Tmaxi}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 41 27 10 0 3 

.EQN 41 1 551 0 0

{0:rhocomp}NAME({0:time}NAME):{0:\relcomp}NAME({0:Tmaxi}NAME({0:time}NAME))�

.EQN 5 0 552 0 0

{0:V}NAME({0:time}NAME):({0:Itot}NAME*{0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 3 -1 553 0 0

0.5&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@0.01&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 49 32 10 0 3 

.EQN 42 -3 554 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:V}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 55 35 10 0 3 

.EQN 58 4 555 0 0

{0:R}NAME({0:time}NAME):({0:rhocomp}NAME({0:time}NAME))/({0:Atot}NAME)*2*{0:L}NAME*((2*{0:vq}NAME*{0:time}NAME)/({0:L}NAME)*{0:\F}NAME(({0:L}NAME)/(2*{0:vq}NAME)-{0:time}NAME)+1*{0:\F}NAME({0:time}NAME-({0:L}NAME)/(2*{0:vq}NAME)))�

.EQN 7 6 556 0 0

&&(_n_u_l_l_&_n_u_l_l_)&{0:R}NAME({0:time}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&{0:time}NAME�

0 0 1 1 1 0 0 1 1 

0 0 1 1 1 0 0 1 1 

0 1 0 0 1 1 NO-TRACE-STRING

0 2 1 0 1 1 NO-TRACE-STRING

0 3 2 0 1 1 NO-TRACE-STRING

0 4 3 0 1 1 NO-TRACE-STRING

0 1 4 0 1 1 NO-TRACE-STRING

0 2 5 0 1 1 NO-TRACE-STRING

0 3 6 0 1 1 NO-TRACE-STRING

0 4 0 0 1 1 NO-TRACE-STRING

0 1 1 0 1 1 NO-TRACE-STRING

0 2 2 0 1 1 NO-TRACE-STRING

0 3 3 0 1 1 NO-TRACE-STRING

0 4 4 0 1 1 NO-TRACE-STRING

0 1 5 0 1 1 NO-TRACE-STRING

0 2 6 0 1 1 NO-TRACE-STRING

0 3 0 0 1 1 NO-TRACE-STRING

0 4 1 0 1 1 NO-TRACE-STRING

0 1 1 40 38 10 0 3 

�
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