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NOTES
| INTERPRET DRAWING PER MECHANICAL ENGINEERING ‘
DRAFTING STANDARD ES-3.1-2.
v 2 INTERPRET DIMENSIONS AND TOLERANCES PER ANSI YI4.5M. }1‘
N 3. DIMENSIONS ARE IN INCHES.
‘\\ 4. MAGNETIC PERMEABILITY NOT TO EXCEED 1.02 AS TESTED BY A
- SEVERN INDICATOR. AVAILABLE FROM: ‘
. - SEVERN ENGINEERING
. \ AUBURN, ALABAMA 36830
0 / \ WWW . SEVERNENG INEER ING . COM
| | | 5/ WELDING SHALL BE PERFORMED [N ACCORDANCE WITH THE \
S ) REQUIREMENTS OF PPPL PROCEDURE ENG-037.
© /// = | M 6| ASSEMBLE PER THIS DRAWING AND SPECIFICATION ‘
o /., F NCSK-CSPEC-185-01 .
/// 7| RECTANGULAR WASHER, F/N 21, SHALL BE USED IN
X , THE CLAMP ASSEMBLY WHEREVER PRACTICAL. NUT, F/N 30, CE‘
) SHALL BE TORQUED TO 55-65 IN-LBS. IF THE CONTOUR DOES
NOT PERMIT INSTALLATION OF THE WASHER IT IS PERMITTED
TO DELETE IT. IN THIS CONFIGURATION THE NUT TORQUE
SHALL BE REDUCED TO 40-50 IN-LBS. ‘
8| THE CONTACT AREA BETWEEN THE COPPER CONDUCTOR
ASSEMBLY AND THE GASKET SHALL NOT BE LESS THAN 50%.
\ THE SEI23-052-1 GASKET, F/N 17, SHALL BE INSTALLED \
_ WHEREVER POSSIBLE. IF A GOOD CONFORMAL FIT TO THE
oPACING BETWEEN TUBING RUNS VACUUM VESSEL SURFACE IS NOT POSSIBLE USE THE
7 TO NOT EXCEED 8.0" MAXIMUM -— SE123-052-2 GASKET F/N 18,
SECTION F-F ‘
TYPICAL ALL TUBE CLIPS Rev 1-a: RFD-12-023 approved field
SCALE  2.00 :
— rearrangement of selected cooling ‘
- - F
DETAL A TUBE RETAINER ASSEMBLY - TYPICAL tubes on VV1. Field rearrangement of
SCALE  0.25 EXPLODED ISOMETRIC VIEW VV2 and VV3 will require a new RFD. ‘
SCALE 2.00
o~ . 2007.09.04
N REL") Jerry Siegel ~ orou |
ta: | FABRICATIUN / INSNTALLATION
===._.ll g S PPPL Drafting:
‘
5 Al ‘ N HEX NUT E
=S 738738 138 95878A310 5/16-18 UNC - ASME BI18.2.2 30
. Eﬁ 316L SST ‘
) %‘ S FLAT WASHER
Fi==u 128128 128 91950A027 50 0D X 219 1D X .0.036 THK MCMASTER-CARR 29
S S 316 STAINLESS STL ATLANTA  GA 30336 ‘
I CUAT WASHER 404-346-7000
MH:. 8 | 8 | 8 919504030 688 OD X 344 1D X .064 THK WWW . MCMASTER . COM 28
e 316 STAINLESS STL
) Db s
7N\ SLOTTED PAN HEAD SCREW ‘
128|128 128 92 446A240 $10-24UNC X .38 LG 27
BRASS
5/16-18UNC X .75 LG
738738 738 NCSX-PRL-12-002 |20 | aon el WELD STUD 26 ‘
1281128 128 SE123-172-3 TUBE MOUNT STRAP 25
) > | 2| 2 SE123-171 SUPPORT BRKT B WELDMENT 4 1D
> | 2| 2 SE123-170 SUPPORT BRKT A WELDMENT 23 ‘
Z/\L 1460|1460[1460 SE123-059 HOSE GASKET ¥
1/\X ] 730730 | 730 SE123-046 TUBE RETAINER WASHER |
730730 | 730 SE123-054 STRAP 20 ‘
730730 | 730 SE123-058 CONDUCTOR ASSEMBLY 9
Z/\L 8 AR | AR | AR SE123-052-2 CONDUCTOR GASKET 8
— 8 7301 730 | 730 SE123-052- | CONDUCTOR GASKET 7 ———#
4 4| 4 SE123-145-14 HEAT ING/COOL ING TUBE WELDMENT 6
4 4| 4 SE123-145-13 HEAT ING/COOL ING TUBE WELDMENT 5
4 4| 4 SE123-145-12 HEAT ING/COOL ING TUBE WELDMENT 4 ‘
4 4| 4 SE123-145-1 HEATING/COOL ING TUBE WELDMENT 3
8 | 8 | 8 SE123-145-10 HEAT ING/COOL ING TUBE WELDMENT 2
\ 4 4| 4 SE123-145-9 HEAT ING/COOL ING TUBE WELDMENT | C:‘
, \ | L 4| 4 SE123-145-8 HEAT ING/COOL ING TUBE WELDMENT 0
SEE DETAIL A "\
ﬂi} ) \Qx; ) 4| 4] 4 SE123-145-7 HEAT ING/COOL ING TUBE WELDMENT 9
7 \ N7 4 4| 4 SE123-145-6 HEAT ING/COOL ING TUBE WELDMENT 8
d ; 7 1 N il ‘
.i".i i.i'.i|".'. .'.:".i'i i Titml[Calltall H]{@T(gl]@"‘q ..... ) « | I'\]' !'!{.".".'.'.'.'.'.'.'.' 8 3 8 SEIT23-145-5 HEATING/COOLING TUBE WELDMENT I ‘
i L ﬂﬁg&g” CTATION | PUASE | ASSEuAL Y .§g|| Il IR SE123-145-4 HEATING/COOL ING TUBE WELDMENT 6
| = g SHOWN IN PHANTOM FOR CLARITY TR 4 4| 4 SE123-145-3 HEAT ING/COOL ING TUBE WELDMENT 5
] ,, —— NEF 4 4| 4 SE123-145-7 HEAT ING/COOL ING TUBE WELDMENT 4 \
] "§§§§§§E:ii::::%%;§' S 4| 4| 4 SE1?23-145- | HEAT ING/COOL ING TUBE WELDMENT 3
‘&ggggé}{szzégggzti QQEH | | SE121-004-3 VVSA ASSEMBLY STATION |, PHASE | - VVSA 3 )
. — TRk | SEI21-004-2 VVSA ASSEMBLY STATION |, PHASE | - VVSA ? : ao‘
: —— =y S, | SE121-004- | VVSA ASSEMBLY STATION |, PHASE | - VVSA | . gg
H égg;ééég‘ ‘ J_ AR [ >< -3 VVSA ASSEMBLY STATION |, PHASE 2 - VVSA 3 B b
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— SCALE 078 APPROVED DATE: 1070672006 .
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7 6 5 ' 4 2 NEXT ASS“Y: 1 FINAL ASS’Y: ‘
1 Fi‘
] POINT SET M| Y ———{
SE123-145-11 PR
POINT SET LI OISR T > EE!Q 552 NS o
SEI123-145- 17 -145-
5 183" LONG G
POINT SET P POINT SET PO
SEI123-145-5 SEI23-145-5
128" LONG 128" LONG
POINT SET 00 POINT SET LO
Egggsiggg SE123-145-13 SEI123-145-10 \
| 1L ONG 124" LONG 183" LONG
POINT SET R POINT SET RO ‘
SEI23-145-14 SEI23-145-14
119" LONG 119" LONG
- F
{J
//”*
9] / ‘
(L L’
E A E
|
POINT SET K| y //
Stles-4u-10 / POINT SET KO ‘
183" LONG SEI23-145-10
183" LONG
D <=
POINT SET J| POINT SET J0 ‘
SE[23-145-9 SE\236\4579
167 5" LONG 167 5" LONG
POINT SET HO ‘
SEI23-145-8
POINT SET HI 166" LONG
) SE123-145-8 D
166" LONG
POINT SET GO
POINT SET GO0 N\ SE123-145-7
SEI23-145-7 A 150" LONG ‘
150" LONG
POINT SET FO
SEI23-145-6
POINT SET F| ‘
) SEI23-145-6 527 LONG “‘{
132" LONG
POINT SET EO
SEI123-145-5 ‘
POINT SET E| H
SE123-145-5 128" LONG
128" LONG
. POINT SET DO C:‘
, POINT SET DI SEI23-145-4
SEI23-145-4 131" LONG
131" LONG ‘
| POINT SET CO ___J
POINT SET C|I oL23-14y-3
SE123-145-3 [16.5" LONG
165" LONG ‘
POINT SET BO
POINT SET B Stl23-149-2
SEI123-145-2 18" LONG S
118" LONG S ‘
3 ’ POINT SET A0 =
POINT SET Al SE123-145- Loy
SE123-145- 123" LONG RELEASED FOR » ‘
oo Lo T FABRICATION / INSTALLATION B
' f . 2097.99.04
PPPL Drafting 2 Jerry Siegel 0500 ‘
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NEXT SHEETS NATIONAL COMPACT STELLARATOR EXPERIMENT |
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6 5 ' 4 2 NEXT ASS"Y: 1F\NAL ASS Y ‘
1 H‘
SIDE B POINT SET A SIDE A POINT SET AQ SIDE B POINT SET E| SIDE A POINT SET EO SIDE B POINT SET HI SIDE A POINT SET HO
PT # X s 7 PT 4 ¥ s 7 PT 4 X Y /[ PT % X Y / PT # X Y / PT & X Y /
AOOT | 74 3395 -1 3634 30 7997 AOO | | 74 3395 | 3634 -30 7997 OO | 66.461 ] -9.9134| 34.5878 OO | 66.461 | 9.9134| -34.581 HOOT | 59.104 ] -9.3307| 37.1697 HOOL | 59.104 | 9.3307| -37.169 ‘
AOO2 | 77 6640 -1 8900 28 $394 AOO2 | 77 6640 | 8900 -28 6394 EOOZ2 | 67.050 -14.719] 33.0053 EOO0Z2 | 67,050 14,719 -33.000 HOOZ | S8 . 173 -14.164] 36.2940 HOOZ | 98 173 14,164 -36.294
AOO3| 81 6057 -2 5139 25 67290 AOO3 | 81 6057 2 5139 -5 6290 EOO3| 67.615 -19.322] 30.987] EO0S| 67.615 19.322] -30.987 HOO3| 59.790| -18.298] 34.6248 HOOS | 59.790 | 18.298| -34.6724
—] AOO4 | 85 2655 -3 0877 02 74| AOO4 | 85 2655 3 0877 S22 74| E004 | 68.149 ] -23.657| 28.3906 004 | 68. 149 23.657| -28.390 HOO4 | 60.346 | -22.742] 32.6959 HOO4 | 60.346 | 22.742 | -32.695 ———{
AOOS5 | 88 5854 -3 504 18 5747 AOO5 | 88 5854 3 506 | “ 18 5747 FO0S| 68.638| -21.642] 25.2811 005 | 68.638| 27.642| -25.28] HOOO | ST. 179 ] -26.332] 31.8766 HOOS | ST 179 26.332| -31.876
AOOB | 90 6960 -5 8066 14 7867 A006 | 90 6960 5 8066 “ 14 7867 006 | 69.066 | -31. 127 21.6149 006 | ©9.066 | 31127 -21.614 HOO6 | 50.073] -30.121] 30.035595 HOOG6 | 55.073 | 30. 121 -30.0355
AOOT L 91 4272 -8 8756 10 9224 AOOT | 91 42772 8 8756 10 9224 EOOT| 69.409] -33.921I | 7.3923 FOO7| ©9.409| 33.921| -17.392 HOOT| 54.234 ] -34.388| 27.5857 HOO /7| 54.234| 34.388| -27.585 ‘
AOOS | 91 0463 Sl 9923 7 0447 AOO8 | 91 0463 | 9923 -7 0447 EOOS| 69.652 ] -35.900] [2.7251 EO08| 69.652| 35.900| -12.725 HOOB | 53.353] -38.613] 25.0644 HOO8 | 53.353| 38.613| -25.064
AOO9 | 90 0798 “ 14 5396| 2 8888 AO09 | 90 0798 14 5396 -0 8888 FO09 | 69.795] -37.065| [1.7865 009 | 69.795| 37.065| -1.786)5 HO09 | 54.810 | -42.224] 22.5939 HOOS | 54.810 | 42.224| -22.593
. AOTOL 89 6156 14 TT81 | -2 0227 AOTO!| 89 6156 14 778 D 0277 EOTO| 69.829 ] -37.342| 2.1213 EOI0| ©9.829| 37.342| -2.1213 HOTO| 59.128] -42.159] 20 3121 HOTO | 59 . 128 | 42159 -20.312 ‘
) 10111 89 8134 | 12 80191 -6 5945 10111 89 8134 | 12 8019 | 6 5945 01| 69.714] -36.400] -2.2542 01| 69.714] 36.400] 22542 HOT 1| 61.195] -43.205| 16.0210 HOT 1| 61.195] 43.205| -16.02] G
AOI?2 1 89 3744 10 57621 -11.0416 AOI? | 89 3744 10 5767 'l 0416 EOTZ2 | ©9.438| -34.210] -6.81995 EOTZ2 | ©09.438| 34.210] 6.81995 HOTZ2 | 60.399 | -45.0603] 11.8156 HOTZ2 | 60.399 | 45.653] -11.815
AOT3L 87 9870 -8 4338 -5 3339 AOT3| 87 9870 8 4338 15 3339 EOI3] 69.000] -31.244] -10.912 EOI3] ©69.006 | 31.244] 10.9129 HOT3| S7. 745 -48.953] 9.18719 HOT3| O5T7T.745| 48.953| -9.1879
AOI4| 87 1435 -5 0479 - 18 8176 MO 4| 87 1435 5 0479 18 8176 EOT4| 66.866| -28.904 ] -14.8417 EOT4 | 66.866 | 28.904| 14.8475 HO T4 | 55.889 | -050.7441 4.9954 HO T4 | 55.889 | 50. 744 -4.9954 ‘
AOIS| 84 5874 -2 98727 “22 3118 AOI5 | 84 5874 2 98D7 22 3118 EOIS| 66.034 ) -25.4176| -18.444 EOTS| 06.034 | 25.476| 18.4443 HOTO| 53.870] -51.479] 0.486] HOTS| 53.870 | o1.479] -0.486]
AOI6 | 80 8837 -2 3999 “25 6170 AOI6 | 80 8837 2 3099 25 6170 EOTo | 67,490 -21.457] -21.089 EOTE | 67,491 21 457 21.0898 HOTo | o1 . 457 -51.380] -3.8859 HOTG | Sl . 457 51.380 | 3.8859
AOIT | 76 9368 -1 7748 S8 621 | AOLT ! 76 9368 | 7748 28 671 | EOLT| 67,404 -17.635] -24.396 EOTT | 67,404 17.630] 24.3964 HOT 7| 48719 -50.4¢22 1 -7.9504 HOL /| 48,1719 50,422 1.9504 \
| AOI& | 74 0553 -1 3184 -30 554 AOIS | 74 0553 | 3184 30 554 EOIS| 66.937 -13.791] -271.686 OIS 66,937 3,791 27.6867 HOITS | 47.808| -47.090) -11.278 HOITS | 471.808 | 47.090] [1.2785
EOT9| 66.441] -9.7482| -30.712 EOT9| 66.441 ] 9.7482| 30.7128 HOT9| 47.859| -42.780| -13.809 HOT9| 47.859] 42.780| 13.8094
HOZ20 | 47.847| -38.394| -16.024 HO20 | 47 8471 38.394| 16.024] ‘
HO21 | 51.955] -35.896| -16.04] HOZ2 1| 51.955] 35.896| 16.0413
HO22 | 54.687| -32.300| -17.574 HO22 | 54.687 | 32.300| 17.5746
HO23| 54.061 | -28.494| -20.5172 HO23 | 54.061 ] 28.494 ] 20.5727 ‘
] SIDE B POINT SET B SIDE A POINT SET BO SIDE B POINT SET FI SIDE A POINT SET FO H024] 3. 000 ~24.789) -23.660 024 ] 93001 | ¢4.789] 23.6653 F
HOZ2S | 56 .418| -21.466| -25.88] HOZ2o | 56 . 418 21.466| 25.8818
L ! ! ! L ! ! ! s ! ! L ! ! H026| 57.500| -17.540] -28.755 1026 | 57 500 17.549] 28.7559 ‘
BOOI | 73.3453 -4.3616 314337 BOOI | 73.3453 43616 -31.4337 FOOL | 64.291| -10.230] 35.4454 FOOT | 64.29] 10,230 -35.445 10271 58 3021 -13 4721 -31 539 10271 58 3021 13 472] 31 5394
BO0Z2| 76.9158 -6.3408 28. 1958 BOO0Z2| 76.9158 6.3408 -28.1998 FO02 | 64 .374] -14.951 ] 34.196| F002 | 64.374) 14.951] -34.196 107281 59 133] -9 1981 -34 017 10281 59 1331 9 19811 34 0170
BO03| 80.1847 -8.1528 25.6893 BOO3| 80.1847 8.1528 -25.6893 FOO3 | 64.403| -19.532| 32.498)5 FOO3 | 64.453) 19.532] -32.498
BO04| 83.0987 -9.7680 22.1510 BO04 | 83.0987 9.7680 -22.1510 FO04| 64.531 ] -23.941] 30.397] FO04 | 64.531 ] 23.941| -30.397 ‘
BOOS| 85.6169 -LEoTe4l | 18,2357 BOOS| 85.6169 1. 1641 -18.2357 FOOS| 64.604] -28.145] 27.9088 FOO5| 64.604 ] 28. 145 -27.908
| BOO6| 87.703] -12.3359 | 14.0055 BOOG6| 87.703] |12.3359 -14.0055 FOO6 | 64.672| -32.067| 24.998]7 FO06 | 64.672| 32.067| -24.998
BOOT| 88.947295 1307614 9.50464 BOOT/| 88.9425 13,7614 -9.5464 FOOT | 64,7134 -35.083| 21.6113 FOOT | 64,7134 35.583| -21.61] ‘
BO0O8 | 88.4558 16,1951 5.404] BO0O8| 88.4558 6. 1951 -5.404] FOO8| 64.785] -38.492| 17.6939 FO08| 64.785] 38.492| -17.693
8009 | 87.9093 | -17.4749] 0.7188 3009 | 87.9093 | 17.4749 | -0.7788 009 | 64.820| -40.541| 13.2679 F009| 64.820] 40.541] -13.267 SIDt B POINT StT JI SIDE A POINT SET JO
BOI0O| 87.5813 -16.8019| -3.9899 BOI0O| 87.5813 16.8019 3.9899 FOIO| 64.832| -41.599| 8.5054 FOI0| 64.832] 41.599| -8.5054 DT 4 X Y 7 DT 4 Y Y 7 ‘
BOII| 871.5433 147015 -8.3713 BOII | 87.5433 147015 8.3113 FOLT | 65,100 -41.412] 3.6612 FOLT L 65,155 41 412 -3.66172 JOO1 | 56 4601 -8 60771 37 7774 J0O1 | 56 4601 & 60771 -37 777
- BOI2| 86.76800 -12.5298 ] -12.6474 BOI2| 86.73800 12,5298 2. 6474 FOL2| 64.824 -40.754 -1.105] FOlZ2 | 64.824) 40,754 [.105] J002 1 54 9211 -13 2631 37 10728 J002 1 54 97 13 263 -37 107 EE
) BOI3| 84.4790 -1 16232 -160.4368 BOI3| 84.47190 1.6232 16,4368 FOI3| 64.800] -38.717T] -5.5337 FOI3] 64.850 | 38.7T1T1T| 5.5337 J0031 51 7491 -16 765| 36 1670 J003 1 51 7491 16 765! -36 167
BOT4| &81.5620 -10. 7822 -20.0884 BOI4| 81.5620 0. 7827 20.0884 FOI4)| 64,758 -35.897| -9.4633 FOL4 ) 64,158 35.897| 9.4633 J004 | 49 6721 -20 1281 33 3676 J004 | 49 6721 20 128] -33 367 ‘
BOIS| 19.7186 -8.0394 -23.6623 BOIS| 19.7186 8.0394 23.60623 FOIS| 64.680] -32.489| -12.960 FOIS| 64.680| 32.489| 12.9609 J0O5! 50 2031 -24 2441 30 7993 J005| 50 2031 24 2441 -30 799
BOI6| 16.7153 -6.2307 -26.9064 BOI6| 16.7153 6.2307 26.9664 FOIG| 64.571 | -28.898| -16.212 FOIG | 64.071 ] 28.898| 16.2/724 J006 | 52 3891 -28 509! 30 0986 J006 | 52 3891 28 509| -30 098
BOIT| 713.3663 -4.3128 -29.9482 BOI 7| 73.3663 4.3128 29.9487 FOTT| 64,105 -25.380| -19.612 FOTT| 64,105 25.380 | [9.6127 JOOT 1 52 2341 -32 7981 27 7036 J0O7 | 52 2341 32 7981 -27 703 ‘
FOIS| 64.537| -21.516| -22.642 FOI8 | 64.537] 21.516| 22.6420 J008 | 51 4311 -37.035| 25 2689 1008 | 51 4311 37.035| -25 248
D FOL9 | 64 4241 -17.836] -25.184 FOI9 | o4 424 17.836| 25.1849 J009 | 50 5381 -41 3171 22 9457 J009 | 50 5381 41 3171 -22 945 <=
FO20 ] 64.357| -13.982| -28.188 FO20 | ©64.357| 13.982| 28.7882 Jol10o!l 50 0601 -45 6071 20 5299 JO10| 50 0601 45 6071 -20 529 ‘
FOZ21 | 64.287| -9.9629| -31.554 FO21 | 64.2871 9.9629| 31.554] JOIT | 50 0531 -49 6061 |7 6447 JOIT | 50 0531 49 6061 -17 644
JOI2| 52.229) -52.090| 14.06023 JOI2| 82.229] 52.090| -14.060
JOI3| 52.158] -54.229] 9.7124 JOI3| 52.158] 54.229| -9.7124 ‘
SIDE B POINT SET C| SIDE A POINT SET CO JOT4| 50.713] -55.8713] 5.2817 JOT4| 50,713 55.873| -5.281I7
) L) I A 28] I R A T3 RETRETR] BT Y7 EERETT: T TR R TE R D
COOL | T1.553] -1.1866] 32.2717 COOI | T1.553| T7.1866| -32.271I SIDE B POINT SET G SIDE A POINT SET GO ' ' : : : : ‘
0021 14 3331 106191 29 6855 0021 74 3331 10 6191 29 685 o X Y : . X Y : JOIT| 43.538] -55.361 ] -1.4454 JOIT| 43.538] 55.361 | T1.4454
0031 76 8291 13 7011 76 4499 0031 76 8291 13 701 -76 449 : : JOIB | 41 5715 -52.744| -10.6814 JOIB | 41 .575] 52.744) 10.814]
GOOl | 61.683 9.8801 | 36.4011 GOOl | 61.683] 9.8801 36,401 JO191 42 720! -48 465| -172 969 JO191 42 7201 48 465| 12 9697
CO004 | 18.994| -16.357| 22.6464 CO04| 78.994| 16.357| -22.646 - - | | : : : :
GO0Z2| 61.315 1 4.846 | 35.2970 G002 | 61.315] 14.846 35.291 J020 | 44 2601 -44 071 -14 644 1020 | 44 2601 44 07| 14 6448
CO05| 81.028| -18.180| 18.3763 C005| 81.028| 18.180| -18.376 - - | | : : : :
G003 | 62.386 9. 41T 33.3154 G003 | 62.386 | 19.417 33.315 10211 45 019] -39 640! -16 338 JO021 1 45 0191 39 640! 16 3380
C006 | 83.516| -18.332] 13.946] C006 | 83.516| 18.332| -13.946 - - ‘ ‘ : : : :
G004 | 61.989 24 062 31.4894 G004 | 61.989] 24.067 31,489 J022 | 47 2091 -35 569 -17 619 J022 1 47 2091 35 5691 17 6195
| CO0T| 84.596| -19.687| 9.1290 CO0T| 84.596| 19.687| -9.1290 - - | | : : : :
G005 | 59.868 28.32¢2] 30.1084 GO0S| 59.868| 28.327 30.108 10231 48 458 -31 309| -19 646 J023 1 48 4581 31 309! 19 6466
CO08 | 85.226 ] -20.538| 4.121] CO08| 85.226 ] 20.538| -4.121] 50061 59 673] -372 1472] 27 57104 50061 59 6131 32 1472| -27 570 : : : : : :
: : : : : : JO24 | 48 285 -271.310] -22.149 JO24 | 48.285] 21.310] 22.1498
C009] 80.240] -20.960] -0.989] C009] 8-.240] £0.960| 0,989 6007| 59.276| -37.010] 24.7985 G007 59.276] 37.010| -24.798
: : : : - - JO25| 51.095] -24.189| -24.431 JO25| 51.095] 24.189 | 24. 4377
COI0] 84.030] -19.99/7] -9.9596 CO010] 84.030] 19.997] 9.9996 6008| 60.439| -40.146] 21.2034 6008| 60.439| 40 146] -21.203 ‘
: : : : : : J026 | 52.360 ) -20.508] -27.501 J0z26 | 52.360] 20.508| 27.501°2
COII| 83.307| -17.944| -10.648 COlI| 83.307| I7.944) 10.648| 00091 62 7831 41 0721 16 8499 G009 62 7831 41 0121 -16 849
: : : : : : JO27| 53.663] -lo6.724| -30.418 JO27 | 53.663] lo.724| 30.4182
Col2| 81.519] -16.050] -15.039 COl2| 81.519) 16.050] 15.0399 GO0l 62 1111 -23 0071 17 168 GO0l 62 7111 43 0071 -17 168
: : : : : : JO028 | 55.032 ) -12.746| -33.028 J028 | 55.032 ] [2.746] 33.0283
COI3| 18.322] -15.196] -18.927 COI3| 718.3221 15.196] 18.92719 GOLIl 61 3181 -45 1701 7. 785 GOLLl 61 3181 45 1701 -7 785
. C0dl 76 1011 12 T8e] 20 831 Cordl 76 01l 12 186l 20 8315 : : : : ' ' JO29| 56.480| -8.5418] -35.209 JO29| 56.480] 8.5418| 35.209] c:‘
’ ‘ ‘ : ‘ ‘ : GOI2| 59.915| -46.152| 3.0659 GOI2] 59.915| 46.152| -3.0659
LOlo] 13.856) -10.005) -26. 494 LOlo] 13.856) 10.000) 26.4946 G013| 58 262| -46.208] -1.4903 GOI3| 58 262| 46.208] 1.4903
COle| T1.381] -6.9752| -29.817 COle| T1.381| 6.9752| 29.8171 50141 55 0001 —46 975] -5 7559 60141 55 000! 48 915| 5 2550 ‘
GOIS5| 53.292| -44.732| -9.37180 GOI5| 53.292| 44.732| 9.3180
GOI6| 54.387T| -40.633| -11.937 GOI6 | 54.387| 40.633| 11.9370
GOIT| 58.336| -371.468| -12.225 GOIT7] 58.336| 37.468| 12.2256
] GOIZ| 59.463 ] -33.627| -14.176] GOI8 | 59.463| 33.627| 14.7616 \
SIDE B POINT SET DI S DR A POTNT SR T D0 GO19| 60.050] -29.620] -17.856 GO19| 60.050] 29.620| 17.8566
PT # X Y / PT # X Y [ G020 | 62.004| -25.693| -20.373 G020 62.004| 25.693| 20.3736
DOOI| 68.912] -8.9866| 33.5204 DOOT | 68.912] 8.9866| -33.520 GOZ21| 61 181 -22.056| -23.797 GO21 | 6. 181 22.056| 23.7918 ‘
DOO2 | 10.407{ -13.311] 31.5789 DOO2 | T10.407] 13.311| -31.578 G022 60.951 | -18. 170 -27.048 G022 | 60.9501 | 18,170 27.0489
DOO3| T1.846] -17.338| 29.0505 DOO3 | T71.846 ] 17.338| -29.050 G023 61. 31T -14.043] -30.034 GO23| 61.317T| 14.043| 30.0340 o
DO04 | T4.396| -19.633| 25.549]7 D004 | T4.396] 19.633| -25.549 G024 61.695| -9.7360] -32.760 0024| 61.695] 9.7360| 32.7605 S ‘
3 DOOS| 16.844| -21.123] 21.5360 DOOS | 16.844 ) 21 123 -21.536 ~
D006 | 16.039| -24.813] 18.9318 D006 | 16.039] 24.813] -18.93] —
DOOT7| 73.769| -28.792| 17.6073 DOOT| 73.769| 28.792| -17.607 RELEASED FOR e ‘
DOO8| 13.696| -31.261| 13.4259 DOO8 | 713.696 | 31.261| -13.425 B
D009 | 14 .710] -31.865| 8.5972 DOOS | 714 710 31.865| -8.597°2 FABRICATION/INSTALLATIZCQ}EL‘
DOI0| 75 249] -32. 142 36631 DOI0| 75 249] 32 142] -3.663] PPPL Drafting: < Jerry Siegel 070126 ‘
DO 14,955 -31.954| -1.2864 DOT T 74,955 31.954| |.2864
— DOI2| 13.540| -31.154| -5.9733 DOT2 | 13.540] 31.154] 5.9733 —
DOI3| T1.313] -29.900| -10.236 DOT3| 71.313] 29.900| 10.236| ‘
DOT4 | 68 184  -28.192| -14.149 DOT4] 68. 184 28.192| 14,1493 Oak Riﬂge N%éﬁﬁnfgo}ge&rofory
- - maonaged for the ARTMEN NERGY under
D0Io] 67975 AL MEAE V15| 61.973) 24,9401 7. 705 UT-BATTELLE 5" 8vtrment conirociDE_-AC05-000Rd22725
DOI6 | 10.651| -21.306] -19.164 DOI6 | 10.651 ] 21.306] 19.164] ‘ > UT-BATTELLE, LLC.  Ook Ridge, Tennessee
PROJECT NAME
DOIT] T1.988] -17.855| -21 35 DOIT] 71.988] 17.855] 21.3513 NATIONAL COMPACT STELLARATOR EXPERIMENT ‘
DO 10.851| -14.563| -24.90] DOI&] 10.851 14.563 | 24.9018
\ DOI9| 69.628| -11.072] -28.227 DOIY| 69.628| 11.072| 28.2273 VVSA ASSEMBLY A
D020 | 68.340| -1.3170] -31.223 D020 | 68.340 1 7.3170] 31.2231 STATION |, PHASE 2 ‘
VERSTON NO. PLANT BLDG FL SHT OF |TYPE [CLASS
| ORNL | 5700 3 |4 5[ A U
RELEASE LEVEL REV
Fabrication SE 2|_OO8 | ‘
0o g ‘ - | 1


jsiegel


6 5 4 3 2 NEXT ASS " Y: 1F\NAL ASS " Y: ‘
i F{‘
SIDE B POINT SET K| SIDE A POINT SET KO SIDE B POINT SET M| SIDE A POINT SET MO
PT & X Y / PT 4 X Y / PT # X Y / PT 4 X Y / ‘
KOO1| 54.010] -8.2583] 38.129] KOOI | 54.010] 8 2583] -38. 129 MOOI | 48 450] -7.7794| 38.2005 MOOI | 48.450] 7.7794| -38.200 SIDE B POINT SET O SIDE A POINT SET QO
K002 | 52.066| -12.761] 37 4455 K002 | 52.066| 12.761] -37.445 MOO2 | 45.926] -11.386] 35.8120 MO0 | 45.926] 11.386]| -35.817 T . . ; T x . ;
| K003 | 48.992| -16.021] 35.5149 K003 | 48.992] 16.021] -35.514 MOO3 | 44 537] -13.377| 31.3915 MOO3| 44.537] 13.377] -31.39] 0001 0 e 3 5291 35 7350 0001 20 car T 3 a0 T 3 733 \
K004 47.814] -19.015] 31.8690 K004 47.814] 19.015] -31.869 MOO4 | 44 688] -13.766| 26.3620 MOO4| 44.688] 13.766]| -26.362 0007 20 der T <4 4301 30 3878 0007 20 a1 a3 30 387
K005| 48.255| -22.520] 28 3912 K005| 48.255| 22.520] -28.39] MOO5 | 46.759] -15 077] 21.9517 MOO5| 46.759] 15077 -21.95] 5003 20 30T <4 4732 27 3790 0003 20 30l 1 4130 27 379
K006 | 48.586| -26.016| 24 8952 K006 | 48.586| 26.016| -24.895 MOO6 | 48 817] -18.228] 18.5620 MOO6| 48.817] 18.228| -18.562 co0dl a1l s51 1 3 sesel o0 eocd co0dl a1 ssi | 3 sese | oo 6oc ‘
KOOT| 47.905] -29.478] 21 4362 KOOT| 47.905| 29.478] -21.436 MOOT | 49 206] -21.781| 14.9874 MOOT| 49.206] 21.781| -14.987 500 a1 41T 7 79501 18 4300 000 a1 4101 > 7950 18 430
K008| 45.779] -32.649] 18 3052 K008 | 45.779] 32.649] -18.305 MOOS | 47.365] -25.099] I1.6620 MO0S | 47.365] 25.099| -11.662 c00el 47 13T o d0asl 14 7103 n00e | 47 135 5 d043l 11 T
\ K009 | 42.485] -35.523] 16 1067 K009 | 42.485| 35.523] -16.106 MOOS | 43.585| -27.424] 9.2528 MO09 | 43.585] 27 424 -9.2528 0007 S o015l 4 03l 11 4o 0007 < o1l 1 073l 1 101 ‘
> KO10| 39.450] -39.089] 15. 7850 KOTO| 39.450| 39.089] -15.785 MOTO| 39.073] -27.706] 6.9747 MOTO| 39.073] 27.706]| -6.9747 00l 53 1891 <7 35221 8 5010 n00s] 53 1691 7 35001 8 5010 G
KO 1| 42.133] -42.720] 17.6332 KO | 42.133] 42.720] -17.633 MO 1| 35.075| -26.536] 4.0819 MO 1| 35.075] 26.536| -4.0819 0009 53 8521 1o 1941 2 207c 00091 53 8521 1o 1941 —2 207¢
K012 44.762] -46.842] 18 1135 K012 44.762| 46.842] -18.113 MOT2 | 31.552] -24.870] 0.8038 MO12 | 31.552] 24.870] -0.8038 0010l 53 5551 10 Tog| o0 144 0010l 53 5551 To Tosl 0 7441 ‘
KO13] 46.293] -51.154] 163330 K013 46.293] 51.154] -16.333 MOI3| 28 222] -23.565| -2.8098 MO13| 28.222] 23.565| 2.8098 oo 0 19T 1o e1al 1 87a% 001 50 119 10 614l 4 872t
K014 46.779] -54.931] 13,1849 K014 46.779] 54 931] -13.184 MO 4| 25 620] -23.318| -7.1583 MOT4] 25.620] 23.318] 7.1583 50 ae 877 10 1901 <8 0207 501 a8 877 To 1901 8 0207
K015 46.468] -57.996] 9.3149 KOI5| 46.468| 57.996] -9.3149 MOI5| 23.650] -23.820| -11.818 MOI5| 23.650] 23.820| 11.8186 0013 42 7971 9 63751 10 923 0013 2 7971 s 63751 10 9238
B KO16| 45.768] -59.856| 4.8575 KO16| 45.768| 59.856| -4.8575 MOI6 | 23 248] -25.374| -16.553 MOI6 | 23.248] 25.374| 16.5538 004l 38 8951 9 076l —13 19 0014l 38 8931 9 07561 13 7914 \
KO17| 46.633] -58.299] 0.3356 K017 46.633] 58.299] -0.3356 MOTT| 26 .350] -25.169| -20.463 MOTT| 26.351] 25.169| 20.4632 00151 35 1601 8 o2l 1T 343 00151 35 162 8 1212 17 3431
KO18| 43.849| -58.756| -3 2842 K018| 43.849| 58 756| 3.2842 MO8 | 30 963] -24.843| -22.413 MO8 | 30.963] 24.843| 22.4136 00Tl 33 0951 T8 sadsl 21 8ot 0Tl 33 095 8 soa8| o1 8967
KO19| 39.949| -60.485] -5 3529 K019 39.949| 60.485] 5.3529 MO19| 35.734] -23.663] -23.316 MO19| 35.734] 23.663| 23.3166 50171 33 2951 T8 13891 o6 Tag 0017 33 2951 5 13891 76 Taar ‘
K020 37.060] -58.751] -8 9720 K020 37.060] 58.751] 8.9720 MO20 | 39 440] -20.807| -25.184 MO20 | 39.440] 20.807| 25.1843 SoTel 35 3951 6 <oesl 31 T 0Tl 35 3951 6 Soesl 3 1519
K02 1| 34.148] -56.024] -11.890 K021 | 34.148] 56.024] 11.8900 MO21 | 41.503] -17.682] -28.616 MO21 | 41.503] 17.682| 28.6160 00191 38 5811 5 19281 31 Tt 00191 38 5811 5 19281 32 Taee
K022 33.392] -51.947] -13.814 K022 | 33.392| 51.947] 13.8145 MO22 | 43 602] -14. 701 -32.168 MO22 | 43.602] 14.701| 32.1688 50701 22 c99 T =3 o0l 37 127 00701 25 699 3 <91 T 37 1270 ‘
) K023 36.645] -48.336] -14.788 K023| 36.645| 48 .336| 14.7880 MO23 | 46 002] -11.276| -35.058 MO23| 46.002] 11.276] 35.0582
' K024 39.106] -44.231] -16.025 K024 | 39.106| 44.231] 16.0253 MO24 | 48 695| -7.4320] -37.017 MO24| 48.695] 7.4320] 37.0177 F
K0?25| 42.068] -40.359] -16.868 K025 42.068| 40.359] 16.8686
K026 | 43.413] -35.864] -18.356 K026 | 43.413] 35.864| 18.3564 ‘
K027| 43.872] -31.400] -20.242 K027 43.872] 31.400] 20.2429
K028 45.882] -27.333] -22.193 K028 | 45.882| 27.333] 22.1932
K029 | 47.500] -23.553] -24.952 K029 | 47.500| 23.553| 24.9528 ‘
B K030 | 48.993] -20.041] -28. 117 K030 | 48.993| 20.041] 28.1175 el et
K031 50.526| -16.435] -31.153 K031 50.526| 16.435] 311530 SIDL 8 POINT StT NI
K032 52,161 -12.572] -33. 791 K032 52,161 12.572] 33.7911 PT 4 X Y / PT ¢ X Y / ‘
K033 | 53.916| -8.4428] -35.892 K033| 53.916] 8.4428| 35.8925 NOOI | 45.964| -6.6229| 37.7761 NOOT | 45.964] 6.6229] -37.776 SIDE B POINT SET R SIDE A POINT SET RO
NOO? | 43.522| -9.1525] 34.2940 NOOP? | 43.522] 9.1525| -34.294 T y y ; T y y ;
NOO3| 42.694] -10.010] 29.4304 NOO3| 4c.694] 10.01o] -29.430 RO0I| 42.010] -1.3352] 36.832 RO0I| 42.010] 1.3352] -36.832 ‘
NOO4| 43.555| -9.3958| 24.5298 NOO4| 43.555] 9.3958| -24.529 0021 39 2111 <1 82931 32 7859 0021 39 2111 1 82931 32 785
] NOOo | 46,286 -10.109| 20.3976 NOOo | 46.c86 10.109] -20.391 R003| 38.911| -1.8819] 27.7584 R003| 38.911| 1.8819] -27.758 E
NOOG6 | 49 108 -12.067] 17.0890 NOO6 | 49. 158 12.067) -17.089 R004| 40.285| -1.6394] 22.9119 R004| 40.285] 1.6394] -22.91] ‘
NOOT| 50.674] -15.982] 13.7185 NOOT| 50.674] 15.982] -13.718 0051 23 0381 <1 15391 18 703 0051 23 0381 T 15391 -18 703
SIDE B POINT SET LI SIDE A POINT SET Lo NOOS | 00 222 -19.016] 10.190) NOOS | 20.2cc] 19.016] -10.190 R006 | 46 418] -0 5546 14 9786 R006| 46.418] 0.5546] -14. 978
T T Y : T Y : NOO9 | 47,902 -cc.498| [.2466 NOO9 | 47.002| ¢c.498] -1.2466 RO07 | 49.841| -0.0085] I1.2917 R007| 49.841] 0.0085] -11.29] ‘
NOTO| 43.757] -22.681] 4.1598 NOTO| 43.757] 22.681| -4.1598 008 ] 53 0491 <1 81821 7 8808 008 53 0491 1 81821 -7 8803
001 52.529| -5.7556] 38. 6349 001 52.529] 5.7556| -38.634 011 20 1781 21 5751 0 Teso 0111 20 1781 21 5751 <0 Teso
- - - - - - R009 | 55.039] -2.9991] 3.5098 R009| 55.039] 2.9991] -3.5098
1002 50.163] -10.022] 37.9872 1002 50.163] 10.022] -37.987 0121 36 5781 20 2711 <7 606 0171 36 5781 50 2711 2 606
D - - - - - - ROTO| 55.241| -2.9997] -1 50024 ROTO| 55.241] 2.9997] 1.5224 <=
003 47.997] -13.931] 36.0280 003 47.997] 13.931] -36.008 030 33 000l <19 4171 <6 o202 0131 33 0201 19 4171 & 0402
- - - - - - R0 1| 53.306| -3.0009] -6.1454 ROT 1| 53.306| 3.0009] 6.1454
004 46.538| -16.551] 32,1720 1004 46.538] 16.551] -32.17? 014 29 820 18 700 <9 8827 014 29 8221 18 101 9 8847
- - - - - - R012| 49.889| -3.0002] -9.8765 R012| 49.889| 3.0002| 9.8765
005 46.239| -17.846] 27 4601 005 46.239] 17.846] -27.460 050 27 3051 18 616l <12 257 0151 27 3051 18 616 14 2570
' ' ~ ~ ' ~ R013| 46.043] -3.0000] -13. 171 R0O13| 46.043] 3.0000] 13,1713
006 47.390| -20.351] 23 4662 006 47.390] 20.351] -23.466 016 26 8751 19 2131 <19 065 016 26 8751 19 2131 19 065
- - - - - - ROT4| 42.083] -3.0000] -16.330 ROT4| 42.083] 3.0000] 16.3308
L007] 48.187| -23.787] 20.0455 007 48.187] 23.787] -20.045 07T 50 3811 <19 1351 57 535 017 30 3911 9 1361 27 5352
- - - - - - R015] 38.579] -3.0000] -19. 971 ROT5| 38.579] 3.0000] 19 9711
008 47.377] -27.203] 16.6412 L008] 47.377] 27.203] -16.64] 013 32 690 17 717 24 a8 013 32 6501 17 1771 24 7880
009 41 css T 30 091 13 Taes 09T 41 ess | 30 0o 13 745 - - - - - - ROT6| 36.468| -2.9997| -24. 545 ROT6| 36.468| 2.9997| 245453
) - - - - - - NOT9| 37.503| -15.376] -28.173 NOT9| 37.503] 15.376] 28.173] ) ) D
ROTT| 35.984| -3.0179] -29 562 ROTT| 35.984| 3.0179] 29.56025
L010] 40.745] -32.106] 11.6354 010 40.745] 32.106] -11.635 0201 39 88l <12 9871 <31 977 0501 39 8181 12 9871 31 9779
- - - - - - ROI8| 38.009| -2.3205] -34.056 ROIS| 38.009| 2.3205] 34.0565
L0l 1] 36.232] -33.782] 10.8005 011 36.232] 33.782] -10.800 01 | 27 5581 <10 1271 <35 115 0211 27 5581 10 1471 35 115
17T 3T g9 "33 s0el 9 eoe 7T 3T 990 33 soel T 6o - - - - - - R019| 41.956| -1.3466] -37.003 ROT9| 41.956| 1.3466] 37.0035
- - - - - - NO22 | 45.777] -6.8164] -37.126 NO22 | 45.777] 6.8164] 37.1268
013 29.326| -30.719] 6.660] L013] 29.326] 30.719] -6 6601 ‘
014 26.264] -28.310] 3.6507 014 26.264] 28.310] -3.6507
015 23.407] -26.763] -0.0130 L015] 23.407] 26.763] 0.0130
| 016 20,197 -27.008] -4.3799 L016] 20.197] 27.008] 4.3799 --{
L017] 19.618] -28.406] -8.8125 017 19.618] 28.406| 8.8125 o s ol T o
L018] 19.268| -31.383| -12.629 L018] 19.268| 31.383| 12.6294 oIDE B POINT SET P
L019] 20.640| -35.694] -14 47| 019 20.640] 35.694] 14 4118 T 3 Y y 7 T & y y 7 ‘
LO20 | 22.544) -40. 175 -14.975 LO20 | 22.044) 40 175 [4.9753 POOT | 43.976] -5.3875| 37.0907 POOT | 43.976] 5.3875| -37.090
LO2T | 24.965 | -44.440| -15.266 LO21 | 24.965 | 44,440 [5.2667 POO2| 41.8111] -6.8507| 32.9755 POO2| 41.8111] 6.8507| -32.975
LO22 | 27.921 ) -48.631| -14.967 L0222 27.921 ] 48.631] 14,9621 POO3| 41.486 ] -T7.0672| 28.0669 POO3| 41.486] T.0672| -28.066 ‘
’ L0231 31.515| -48.292| -15.234 L0231 31.015] 48.292| 15.23495 PO04 | 42 1221 -6 2452 | 23 3578 POOA4| 42 122 | 6. 2452 | -23 357 C:
L0241 34.800| -44. 745 -16.351 L0241 34.800 ) 44745 16.3576 POOS5S| 45 149] -5.2662| 19.2178 POOS5S| 45.149] 5.2662| -19.217
LO25| 38.21 1) -41.332| -1T1.276 LO2o| 38.2117 ] 41.332) [1.2762 POO6 | 48 520 -6.7333| 15.9544 POO6 | 48.520] 6.7333| -15.954
L0261 40.520) -37.196| -18.386 LO026 | 40.520] 37.196] [8.3860 POOT| 51.066] -9 7001 12.9298 POOT| 51.066] 9.7001| -12.929 ‘
LO27| 40.490) -32.631| -20.106 L0217 40.490] 32.631] 20.1061| POO&| 52.183] -13.097| 9. 5312 POO&| 52.183] 13.097] -9 5312
L0238 40,126 -28.106] -21.863 L028] 40,126 28.106] 21.8633 PO09| 51 .480] -16.514| 6.0580 PO09| 51.480] 16.514| -6.0580
LO29| 42.321) -24.116| -23.814 LO29 | 42.327] 24.1176] 23.8149 POIO| 49.929] -17.378| 1.5088 POTO| 49.929] 17.378] -1.5088 \
] L0300 44 . 216 -20.154| -26.798 L030 | 44 216 20 754 26.7987 POII | 46 5561 -16 . 810] -2 050 PO | 46 5561 |6 8101 2 050]
LO3T | 45.981 | -17.568| -30.115 LO3T | 45.98] [ 7.568 1 30. 1157 POI2| 42 7441 -15 96| -5 1079 POI2| 42 7441 15 9611 5 1079
L0322 47.8714 | -14. 152 -33. 1] L0322 417.8714) 14,152 33. 1113 POI3| 38.878| -15.074| -8.0855 POI3] 38.878] 15.074| 8. 0855 ‘
L033] 49.964] -10.382| -35.485 L033] 49.964 ] 10.382| 35.4852 POL4| 35 043] -14.209| -11.106 POI4] 35.043] 14.209| 11.1064
LO34] 52,197 -6.3547| -31.186 LO34 ] 52.197] ©.3547] 37.186] POIS| 31.799] -13.716| -14.802 POIS| 31.799] 13.716| 14.8024 o
POI6| 30.424| -13.733] -19.445 POI6| 30.424] 13.733] 19.445] S ‘
3 POIT] 32.383| -13.242] -23.923 POIT| 32.383] 13.242] 23.9234 é:
POI8] 34.605| -11.712] -28.084 POI8| 34.605] 11.712] 28.0843 =
PO19] 37.093] -10.030] -32.025 POI9| 37.093] 10.030] 32.0254 RELEASED FOR o ‘
P020| 40.252| -7.8999] -35.175 P020 | 40.252] 7.8999| 35.1757 B
P02 1| 43.997| -5.3741] -37.200 PO 1| 43.997] 5.3741] 37.2007 FABRICATION / INSTALLATION
2% . 2007.09.04
PPPL Drafting: EI) Jerry Slegel Oron26 ‘
Oak Ridrge N(l))gPiRoTnEOTIOFL?tEI?Gro*ory ‘
managed for the ARTMEN NERGY under
UT-BATTELLE 5" 6VerwenT coniract be-AC03-00082725
¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
PROJECT NAME
NATIONAL COMPACT STELLARATOR EXPERIMENT ‘
\ VVSA ASSEMBLY A
STATION |, PHASE 2 ‘
VERSITON NO. PLANT BLDG FL SHT OF | TYPE |CLASS
| ORNL | 5700 3 [5 5] AU
RELEASE LEVEL REV
Fabrication SE 2|_OO8 | ‘
0o g N - - | 1
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